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1. To the eye, this button 
stem seems perfect -but 
take another look ... 

2. The RCA Polarized - 
Light Test reveals strains 
in the glass that could 
cause tube failure. 

A DOU8ZE-TAKE 
to safeguard your reputation 

T FREQUENT INTERVALS throughout 
the day, RCA production inspec- 

tors pick finished button stems hot off 
the griddles of the sealing machines, 
and subject them to an ingenious 
"polarized -light test." Reason? Even 
slight variations in sealing tempera- 
ture can, and do, set up strains in the 
areas of glass -to -glass and glass -to- 
metal seals that could result in frac- 
tures. The Polarimeter ... especially 
designed for RCA... reveals these other- 
wise invisible strains, and prevents im- 

perfect assemblies from reaching the 
final production line. 

By taking a second look, RCA virtu- 
ally licks a possible fracture before it 
occurs ... not only on button stems, 
but also neck -to -flare seals and the face- 
plate section adjacent to the rim seal 
of metal -shell picture tubes. 

This constant vigilance and quality 
control at all stages of manufacture 
assure that RCA standards will be met 
on the final assembly line. In this way, 
RCA closely guards its own reputation 

for quality ... and yours as well. 
In RCA picture tubes, the difference 

is top -quality control. That's why, 
dollar for dollar, RCA picture tubes 
have no equal. 

With RCA Receiving Tubes, 
as well as RCA Kinescopes, 
TOP- QUALITY CONTROL 
makes the difference. 

) 
RADIO CORPORATION of AMERICA 
ELECTRON TUBES 

MP' 
HARRISON, /V..1. 
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Show You How fo 

LEARN RADIO-TELEVISION 
SERVICING OR COMMUNICATIONS 

by PrwcJrckgin SpwreTiint 
YOU PRACTICE RADIO 

SERVICING 
You build the modern Radio 
shown below as part of my 
Servicing Course. I send you 
speaker, tubes, chassis, trans- 
former, loop antenna, every- 
thing you see pictured and 
EVERYTHING you need to 
build this modern Radio Re- 

ceiver. Use it to make 
many tests, get 

practical ex- 
perience. 

YOU PRACTICE RADIO 

COMMUNICATIONS 
I send you all the parts to build 
Transmitter shown below as 

part of my new 
Communications 
Course. Conduct 
actual procedure of 
Broadcast Opera- 

tors, practice in- 
teresting experi- 
ments, learn how 
to actually put 
a transmitter 
on the air. 

I TRAINED THESE MEN 
"After graduating, 
worked for servic- 
ing shop. Now Chief 
Engineer of three k. 

Police Radio Sta- 
tions."-S. W. DIN- 
WIDDIE, Jackson- 
ville, Illinois. 

"I accepted a posi- 
tion as Radio and 
Television Techni- 
cian . was pro- 
moted to manager of 
Television Service 
and Installation." - 
L. HAUGER, San 

Bruno, California. 
"Four years ago, a 
bookkeeper on a 
hand -to -mouth sal- 
ary, am now a Ra- 
dio Engineer ABC 
network." - N. H. 
WARD, Ridgefield,. 
Park, New Jersey. 

"While learning, 
made $5 to 510 a 
week in spare time. 
Now have a, profit- 
able spare time 
shop." - L. ARN- 
OLD, Pontiac, Mich. 

"Have my own 
shop. Am author- 
ized serviceman for 
five manufacturers 
and do servicing for 
7 dealers. " -P. MIL- 
LER, Maumee, O. 

"When I enrolled, 
had no idea it would 
be so easy to learn. 
Have equipped my 
shop out of spare 
time earnings. I 
ani clearing about 
$40 to $60 a month." 
J. D. KNIGHT, Denison, Tex. 

I Will Train You at Home 

with MANY KITS OF PARTS I SEND 
Do you want good pay, a job with a bright 
future and security? Would you like a profit- 
able shop of your own? The fast growing, 
prosperous RADIO -TELEVISION industry 
is making these opportunities for you. Radio 
alone is bigger than ever. 90 million home 
and auto Radios, 3100 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. 

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 will 
be in use, according to estimates. Over 100 
TV Stations are operating in 35 states. 
Authorities predict there will be 1,000 TV 
Stations. This means new jobs, more jobs, 
good pay for qualified men. 

Many Soon Make $10 A Week Extra in Spare Time 
Keep your job while training at home. Hun- 
dreds I've trained are successful RADIO - 
TELEVISION TECHNICIANS. Learn Radio - 
Television principles from illustrated lessons. 
Get PRACTICAL EXPERIENCE experi- 
menting with circuits common to Radio and 
Television. Many students make $5, $10 a 
week extra fixing neighbors' Radios in spare 
time. Special Booklets start teaching you the 
day you enroll. 

Send Now for 2 Books FREE -Mail Coupon 
Send for my FREE DOUBLE OFFER. Get 
actual Servicing lesson. Also get my 64 -page 
book, "How to Be a Success in Radio -Tele- 
vision." Read what my graduates are doing, 
earning. Send coupon in envelope or paste on 
postal. J. E. SMITH, President, Dept. 2DE, 
National Radio Institute, Washington 9. D. C. 
OUR 39TH YEAR. 

A TESTED WAY TO BETTER 
PAY...MA /L COUPON NOW 

April, I 952 

1 MR. J. E. SMITH. President. Dept. 2DE 
National Radio Institute. Washington 9. D. C. 
Mail me FREE Lesson and 64 -page book. 

I(No salesman will call. Please write plainly.) 

I NAME AGE 

I ADDRESS 

CITY ZONE STATE 
Approved for Training Under G. L Bill i° 

16. .e . . 
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NOW... GET EVERYTHING YOU 

NEED i0 LEARN AND MASTER 

R4DIO E (C TRONICS 

AT NOME! , 
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 c 
good job or your own business in Television - 
Rodio- Electronics. Mail the coupon today for 
complete facts - including 89 ways to earn 
money in this thrilling, newer field. 

ABOVE: Build and keep 
a real 17 INCH corn - 
mercial TV receiver. 
Optional aftercomplet- 
ing regular training at 
moderate added cost. 

Here's the 
REAL THING! .'. 

SET UP YOUR OWN 
HOME LABORATORY 

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 

Get BOTH of these 
information packed 
publications FREE! 

WAYS 
TO 

FARN 
MONEY 
l N TELEVISION 

0010 EEECIRONICS 

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 I 

MILITARY SERVICE! 
If you're subject to military 
service, the information we 
have for you should prove very 
helpful. Mail coupon today. 

Moo awn Ewa - 
I ACT NOW! NM count/ row 
I DE FOREST'S TRAINING, INC. Dept. RN -4 -I 

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

I Without obligation, I would like your Opportunity News 

I Bulletin 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. 

I 
Name-------------- - - - - -- 

--- -.Age........ 

Address ................................................ - - - - -- --- - - - - -- -- - 
Apt ......... 

v City. ................................... 
Zone.. ---- -- 

_State ........ 

April. 1952 

Oscilloscope 

6 -Tube 
Radio 

Home 

Movies 

Multimeter 

"ONE OF AMERICA'S FOREMOST 

TELEVISION TRAINING CENTERS" 

A 

De FORESTS TRAINING, INC. 
CHICAGO 14, ILLINOIS 

A DeVRY INSTITUTION 

.. 
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AlREk 
RADIO 0 COO ' NO FREE MERCHANDISE OUR PRICES ARE LOW QUALITY SUPREME 

avz ...WHERE MERCHANDISE IS TOPS... 
PRICES ARE LOW... VALUES THE GREATEST 

NOW--THE FINEST "630" TV CHASSIS EVER 
THE AMAZING CASCODE TUNER 

Dalr Reception up to 200 miles 4 microvolt sensitivity 
This wonderful new Super DX handles 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 with the gold -plated grid . is fully shielded against radiation and has a 

newly designed converter circuit. Has new improved 
Mark flyback with keyed AGC for better picture 
control; 15 KV output; 3 -stage sync separator; 5 -hour 
minimum heat run at factory. Moulded plastic con- 
densers; syncro lock; improved new Ferrite core width 
coil, for greater range of width. Armstrong FM sound system; 
improved linearity control. Factory wired, aligned and tested 
before shipment. Phono connection and switch on chassis. Com- 
plete with RCA Hi -Fi 12" Speaker. DIRECTLY ADAPTABLE FOR 
COLOR AND UHF STATIONS. 

$14995 
Complete with 12" 
RCA Hi -Fi Speaker. 
Fed. Tax Included 
Less Picture Tube 

WITH 
Tube Mfg. Brackets $6.50 

RMA 
GUAR. 

SENSATIONAL SPECIAL OFFER OF THE 
AIREX SUPER DX COMPLETE TV SETS ... 

THE FINEST SET VALUE IN ITS PRICE CLASS 
These outstanding sets were specially designed to meet our 
rigid specifications to assure you many pleasant hours of 
trouble free TV at an unequalled price. The mfr. is licensed by 
RCA. RMA guarantee. All you have to do is plug in and play. 

17"- $154.95 
20 "- $179.95 

24" TV CONSOLE 
I Year Warrantee $29995 
on Tubes and Parts 

17 "- $174.95 
V Check These Features 20 "- $199.95 
Has standard coil Cascode tuner that brings in reception up to 200 

miles 20 tubes Large HI -FI speaker Hand rubbed, satin finished 
genuine mahogany cabinet AGC Moulded plastic condensers 

Black, glareless picture tube, guaranteed for 6 months Adaptable 
for UHF and color Synchronized FM audio system 5 hour heat run at 
factory Factory wired, aligned and tested Mounted in cabinet. 

Price Smashing Values in TV Cabinets for "630" Chassis 
Beautiful, richly finished, hand rubbed mahogany All cabinets are equipped with mask and mounting 
cabinets to suit every taste. They are designed to brackets. The perfect chassis deserves a perfect 
hcuse the "630" chassis, 12" speaker and up to 20" cabinet. It will be a focal point of beauty in your 
TV tube. The combination cabinets will hold up home. Other models in stock. When ordering 
to a 20" TV tube, radio and Webster record chassis and cabinet, no tube mounting brackets 
changer, with ample record space. needed. Send for FREE circular. 

ECONOMY 
_ ELITE ßs221'_ s22_ -I6" STRATFORD 

and 17" tube $49.95 Combination- 39s40x23? %. Red 
41x25x23 -16" to 20 " 59.95 antique gen. leather. Gold leaf 40x2Sr_x231'v. Genuine 
45x25x25 -24" tube 74.95 hand tooling $149.95 crotch Mahogany 

Blonde 810 Additional In limed oak, gold colored leather 159.95 doors $89.95 

All merchandise is brand new, factory fresh & fully guaranteed. Mail & phone orders filled upon receipt of certified check o on order for $25 as deposit on TV chassis, 20% o other items. Balance C.O.D., F.O.B. N. Y. Prices subject to change without notice. No Fed. taxes to pay. Prices lower than OPS Begs. 

AIREX RADIO CORP. 171 
Phone WO th2-4029 

'N.Y. 

TV TUBE EXTRA 

Mfr. 
Lic. by 
RCA 

Standard Brands 
BLACK- GLARELE SS 

Factory New -1st Quality 
Guaranteed 1 Year 

14" Rectangular $26.95 17" Rectangular $32.95 
16" Rectangular 29.95 20" Rectangular 39.95 
16" Round .... 33.50 24" Round Metal 69.95 

Ring and sleeve for 24 "....$7.50 
TV MASKS 

16 "s17", $4.95; 20 ", $7.95; 24 ", $14.95 

TV ANTENNA BARGAINS 
Following antennas can be used with our 
sets and are perfect for fringe area use. 
Complete with IO ft. mast, 100 ft. wire, 
insulators, mounting brackets & lightning 
arrestors. 
Stacked Conical $19.95 
Stacked Double Vee 19.95 
Single Conical 15.95 
Single Double Vee 15.95 

PORTABLE PHONO -331/3 RPM 
Brand new. 2 tube amplifier. 
Tone control. Single speed. Ex- 
ternal jack for extra speaker. 
Cases slightly imperfect 

AIR KING 6 -TUBE CHASSIS 
Superhet, AC -DC for custom installa- 
tion. Complete with loop antenna, all 
tubes and extra RF stage. Ready to 
play. Reg. 825. 
MATCHING PLASTIC CABINET.$3.95 $1195 

Airex Special 5 -Watt Amplifier 
3 Tubes, Phono Mike Input. Separate $1995 
Bass 8-, Treble Control 

2 -Tube Phono Amplifier $5.95 
3 -Tube Phono Amplifier $6.95 

All Complete with Tubes 

300 OHM TV LEAD -IN WIRE 
14 Strands Each Leg. Heavy Duty. 

100 Ft., $2 -1,000 Ft., $17.95 
"NOW YOU CAN FIX YOUR OWN TV SET" 
Simplified book. Fix over 1,000 models 
listed by 39 manufacturers 

SPECIAL BARGAINS 
Approved 1O -Watt Amplifier $ 34.50 
Espey FM -AM Radio, 12 Tubes 69.95 
Webster Webcor "210" Tape Re- 

corder 149.50 
RCA Hi -fi speaker 4.95 
Standard Coil Cascode Tuner 24.95 
Super Sonic Booster, MDL107 14.95 
Regency Booster, Mdl DB41O 19.11 
Resistor Assortment '/n to 2 Watt 100- $2.49; 1,000 22.00 

COMPLETE LINE 630 PARTS 
RADIO TUBES 40% TO 60% OFF LIST 

SEND POSTCARD TO BE 
PUT ON FREE MAILING LIST 

r RADIO & TELF.VISIO\ NEWS 
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GUMIAI 

tops to 

ED 

ELE 

500 Cycles at 

6 DB with Rounded 

Top; Sharpest Selectivity 

Position 

3KCat60DB s -411,,.® 

NEWS- 76 
kc 2nd 1-F 

DUAL CONVERSION 
50 

THAN 

GIVES GREATER SELF 

THE MARKET 
ANY OTHER RADIO ON 

COSTING EVEN TWICE AS MUCH! 

\ above is the reason veteran "Hams' 

The actual selectivity curve shown 

S-76. It's the Radio Man's c 

HERE'S 

all 

PROOF! - the new S of rn's 

choice 

all over the world are buying 
THE BEST VALUE IN the history 

for MAXIMUM SELECTIVITY . 

Î1 double conversion 

mate to the already famous SX-71 
stle GIANT 

New running than the best crystal. 

in microvolts and "S 
receiver. More usable selectivity 

4-IN 

"S 

units. 
". F METER 1580 kc, 1720 kc to 32 C. 

units. Four bands 538- read, 5 position 
Calibrated electrical bandsp 

2 5 o 
selectivity, average sensitivity 

volts with watt output. 9 

tubes plus regulator 

and rectifier . 

WORLD'S LEADING MANUFACTURERS 
OF PRECISION 

RADIO & TELEVISION 
CHICAGO 24, ILLINOIS 
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JFD CORSAIR yagis 
\ 

WIk ff `zero -in" 

the show 

JFD all- aluminum "Corsair" 
Yagi antennas really 

"zero -in" the show ... 
reaching far out on exact 

channel wavelength to bring 

in the strongest signal 

for the sharpest picture... 
and they're fast and easy 

to install -just swing 

the Quik -Rig elements 
into position and tighten 
the wing nuts. 

5- element 
high band Yagi 
no. 5Y7 -5Y13 

5- element Yagi 
for channels 4 and 5 

no. 5Y45 

5- element 
low band Yagi 

no. 5Y2 -no. 5Y6 
series 

5- element 
stacked high band Yagi 

no. 5Y7S -5Y13S 

''Vetr.1rr 
for free data sheet #59 

write JFD Mfg. Co. 

Brooklyn 4, N.Y. 

BEnsonhurst 6-9200 

world's largest manu facturer 
of TV antennas & accessories 

B Y T H E E D I T O R 

THE AMAZING TRANSISTOR 

FEW developments of recent years 
have served to stir the imagination 

as has the "junction transistor," an- 
nounced by Bell Laboratories last year 
and described more fully on page 38. If 
this new device lives up to its advance 
notices, and there is every reason to 
believe that it will, it may well revo- 
lutionize the entire electronics indus- 
try. 

This device removes many of the 
major objections to the more wide- 
spread use of vacuum tubes. It re- 
quires no heater power and only a very 
small amount of plate power, thus tre- 
mendously reducing the heat devel- 
oped in equipment in which it is used, 
and also greatly simplifying power 
supply problems. It is practically inde- 
structible, being capable of withstand- 
ing shocks and vibration that would 
completely destroy ordinary or even 
specially constructed vacuum tubes. 
There is no heater to burn out, no grid 
to short out, no cathode to fail; its life 
is practically unlimited. A life of 70,000 
hours minimum has been suggested, 
and there is good reason to believe 
that such performance can be achieved 
and even exceeded. 

There are other attributes of this 
amazing device which make it equal 
to or superior to conventional tubes, 
such as power gains of 50 db (100,000 
times), and mutual conductances on 
the order of 30,000 micromhos per mil- 
liampere of current. Input and output 
impedances may be varied widely 
merely by altering connections. Plate 
circuit efficiency approaches very close- 
ly the theoretical limit of 50% for 
Class A and 1CO% for Class C opera- 
tion, reducing the plate circuit power 
requirements well below those required 
for conventional tubes. 

It would be well to insert a word of 
caution at this point. The junction 
transistor has some characteristics 
which limit its field of application, at 
least in the present state of develop- 
ment. For example, the maximum gain 
can be realized only at frequencies up 
to a few kilocycles, although useful 
gain as high as a megacycle or more 
has been achieved. Transistors are es- 
sentially low -power devices. One unit, 
having a cross -sectional area of about 
one square centimeter, has been built 
which is capable of producing an out- 
put of two watts, but conventional 
units are rated much lower. Another 
disadvantage which is being rapidly 
overcome is the difficulty encountered 
in mass -producing these items. 

In spite of these disadvantages, the 
junction transistor is one of the most 
exciting developments to emerge from 

the research laboratories of this coun- 
try in recent years. The characteristics 
of extreme ruggedness, long life, small 
size (about half the size of a pea), 
small power requirements, and high 
gain will permit the junction transistor 
to be used where heretofore conven- 
tional tubes were not even considered. 
Also, it is reasonable to believe that 
these units will replace vacuum tubes 
completely in many pieces of complex 
electronic equipment, such as elec- 
tronic computers, and that they will 
be utilized in such applications as in- 
dustrial electronic controls, controls in 
aircraft, and innumerable other loca- 
tions where ruggedness, small size and 
reliability are paramount virtues. 

One can foresee many military uses 
for this device, particularly in the field 
of proximity fuses and guided missiles. 
If the frequency response can be im- 
proved, and there is every reason to be- 
lieve that it will be, its field of useful- 
ness will be tremendously increased. 
Even in the present stage of develop- 
ment, it can be used along with the 
point- contact type of transistors, which 
have a frequency response up to 75 
megacycles, and are now in mass pro- 
duction. 

The junction transistor operates 
very satisfactorily at extremely low 
power levels. For example, Mr. R. L. 
Wallace at Bell Laboratories built an 
audio oscillator which operated satis- 
factorily with a power input of only 
0.08 microwatt, provided by a power 
supply of 55 millivolts at 1.5 micro- 
amperes! Useful amplification is pos- 
sible with input powers in this order 
of magnitude. It is thus conceivable 
that an amplifier or other electronic 
device could be built using this tran- 
sistor which would last indefinitely, 
completely unattended, if powered by 
the new atomic battery recently an- 
nounced, or some other long -life source 
of power. 

Junction transistors are not avail- 
able commercially at this time, and 
the point- contact type are available 
in only limited quantities. However, a 
great deal of effort is being spent in 
readying these devices for commercial 
applications, and it should not be too 
many months before small quantities 
will be available for experimental pur- 
poses, with full -scale production fol- 
lowing very shortly. 

It is highly improbable that the 
transistor will eventually replace the 
vacuum tube. It will, however, serve 
as a means of obtaining ultra compact 
and highly stable electronic devices for 
the home, for industry, and the mili- 
tary. O.R. 
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GET THIS 

ALLIED 
Best Buy 

in Hi -Fi 

New Pilot AF -605 Hi -Fi AM -FM Tuner 
at a sensationally low price 

only $4295 

Lowest Cost High -Quality Tuner 
Ideal for Custom Installations 
The new Pilot AF -605 Tuner provides splendid re- 
ception of standard AM broadcasts and the 88 -108 
me FM band. Features flat response within 2 db 
from 20- 15,000 cps, with low distortion and high 
signal -handling ability. Has relatively low output 
impedance to minimize high frequency attenuation 
in output cable. Includes inputs for phono and TV, 
controlled by band switch. With slide -rule dial (each 
band separately illuminated); separate 3 -gang tun- 
ing condensers for AM and FM; provision for outside 
AM and FM antennas; self- contained power supply. 

FM Features: Tuned RF stage for maximum sensi- 
tivity and selectivity; built -in line; antenna temper- 

Best Buy 
IN A CUSTOM 

Hi -Fi AM -FM- 

Phono System 

ature- compensated oscillator; ratio detector with 
225 kc wide linear response; IF response 200 kc wide 
at 6 db points; 300 ohm balanced input to antenna 
coil with electro- static shield. 

AM Features: Tuned RF stage; built -in high effi- 
ciency new "ceramic loop stick" iron -core antenna; 
IF wave-trap; IF response 7.5 kc wide at 6 db points; 
separate diode for AVC voltage. 

Pilot AF -605 Tuner Complete. Chassis size, 11 %x6x9 ". 
For 110 -120 volt, 50 -60 cycle A.C. Complete with 9 
miniature type tubes and rectifier. Shpg. wt., 8 % lbs. 
97 -944. ALLIED'S low price only $42.95 

B Y., 
D 

a complete top quality AM -FM -Phono System at low cost 

Here's the special value ALLIED com- 
plete home entertainment system that 
provides superb reproduction from rec- 
ords as well as AM -FM broadcasts. The 
system includes (A) the famous KNIGHT 
20 -Watt High -Fidelity Amplifier with 
response +1 db, 20- 20,000 cps- uncon- 
ditionally guaranteed for one full year; 
(B) the Pilot AF -605 FM -AM Tuner 
described above; (C) the General Elec- 
tric S1201D 12" High -Fidelity Speaker 
with 14.5 oz. Alnico V magnet; (D) the 
Webster -Chicago 106 -27 Three -Speed 
Automatic Record Changer with plug - 
in heads and 2 General Electric variable 
reluctance cartridges (one for standard 

FREE 
212-PAGE 

ALLIED 
CATALOG 

Send today for ALLIED'S authori- 
tative, complete 1952 catalog, 
listing full selections of tubes, 
parts, test instruments, audio 
equipment, industrial com- 
ponents- everything in Electron- 
ics at lowest prices. Look to 
ALLIED for speedy delivery, ex- 
pert personal help and complete 
satisfaction. Get your FREE 212 - 
page ALLIED catalog now. 

records, one for LP records). The sys- 
tem is supplied complete, with all neces- 
sary cables and leads for interconnect- 
ing the components, plus all tubes, hard- 
ware and complete installation and 
operating instructions. Cables are 
equipped with plugs, ready to connect 
-no soldering required. Shpg. wt., 66 
lbs. Here is a complete High -Fidelity 
system, unsurpassed for value, provid- 
ing wide -range reproduction from rec- 
ords and AM -FM radio. 

93 -422. Complete AM -FM -Phono 
System. ALLIED'S low price... $169.50 
$25.43 down, $12.73 monthly for 12 months 

ALLIED RADIO CORP., Dept. 1 -D -2 

833 W. Jackson Blvd., Chicago 7, Illinois 

Ship the Pilot AF -605 AM -FM Tuner ($42.95) 

Ship the complete AM -FM Phono System ($169.50) 
$ enclosed. O Full Payment D Down Payment 

Send FREE 1952 ALLIED 212 -Page Catalog 

Name 

Address 

City Zone State 
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lectrons 

probe the future 

1 
Electron micrograph of an alloy of aluminum, nickel, 
cobalt and iron. Magnification 20,000 diameters. 

2 Cooled from high temperature in a magnetic field, 
the alloy becomes a powerful, permanent magnet. 

Note changed structure. Black bars reveal formation of 
precipitate parallel to the applied field. Each bar is 
a permanent magnet. 

IN 1927, Bell Laboratories physicists demonstrated that 
moving electrons behave like light waves, and thus launched the 
new science of electron optics. 

Nov, through the electron beams of the electron microscope 
and electron diffraction camera, scientists learn crucial details 
about the properties of metals far beyond the reach of optical 
microscopes or chemical analysis. 

At the Laboratories, electron beams have revealed the 
minute formations which produce the vigor of the permanent 
magnets used in telephone ringers and magnetron tubes for radar. 
The same techniques help show what makes an alloy hard, a cath- 
ode emit more electrons and how germanium must be processed 
to make good Transistors. 

This is the kind of research which digs deep inside materials 
to discover how they can be made better for your telephone system 
... and for the many devices which the Laboratories are now devel- 
oping for national defense. 

BELL TELEPHONE LABORATORIES 
l0 

3 
A Bell scientist adjusts electron diffraction camera. 
Electrons are projected on the specimen at glancing 

angles. They rebound in patterns which tell the ar- 
rangement of the atoms ... help show how telephone 
materials can be improved. 

4 Diffraction pattern of polished germanium reveals 
minute impurities which would degrade the per- 

formance of a Transistor. 

Improving telephone service for America 
provides careers for creative men in 

scientific and technical fields. 
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TRAIN for Security! Good -Paying Jobs! 
MAKE THE MONEY YOU'VE ALWAYS DREAMED OF! 

LEARN RADIO 
-TELEVISION 

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. 

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! 

TELLS YOU MOW! 
Page after page -in color -tells you every 
thing you want 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 - are 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. 

April, 1952 

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! 

N 

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 

In Canada: 193 Hastings St.. Vancouver 4, B.C. 

MAIL THIS -COUPON TODAY - WITHOUT FAIL! 
NATIONAL SCHOOLS, Dept, HR -42 Mail in envelope 
4000 South Figueroa street or paste on 
Los Angeles 37, California penny 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 

CITY ZONE STATE 

Check here if you were released from the Service less than 4 years ago. 
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SAVE 
WITH 

111 1,4177_, =6,4,_ 
I 

i 1 

TUBESAVER 
Says AlMirus of Mirus TV Service Shop (left), 
6579 Glenway Ave., Cincinnati, O.: "Our 
G -E Tubesavers do just what the name says. 
That's why we have one at every bench. A 
Tubesaver holds up to 52 tubes in their 
proper sequence, gripping the tubes so 
tightly they can't fall out. Built -in pin - 
straighteners help, too. The best and most, 
practical device we've seen!" 

NO MORE WORRY ABOUT PUTTING TUBES 

BACK IN THE WRONG SOCKETS! ... The sys- 
tematic layout of the G -E Tubesaver keeps 
tubes in their exact order. Moreover, they 
stay that way because rubber inserts keep 
them from dropping out -even if you tip the 
Tubesaver sharply/With its convenient handle 
design, the Tubesaver can be laid flat on the 
bench, angled, or hung on the wall nearby. 

NOW YOU CAN TEST TUBES FAST AND ACCU- 

RATELY! ... Place tubes in the inner holes of 
the G -E Tubesaver. Test them one -by -one. 
Put the good tubes in the outer set of holes, 
and return rejects to the inner set. Interrup- 
tions are no handicap -the Tubesaver keeps 
tubes correctly arranged till you resume work. 
In their proper order you now show the full 

tube complement of the receiver - 
which tubes are usable, which not! 

SEE YOUR G E 
TUBE DISTRIBUTOR 

FOR FULL DETAILS! 
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PICTURE -TUBE 
CARRIER 

Here's a practical aid that enables you to 
carry a cartoned picture tube safely and easily 
with one hand, leaving the other free for 
service equipment. Heavy canvas straps - 
quickly adjusted -hold the tube carton firm- 
ly. Rounded leather grip fits snugly in the 
hand. Blue and yellow colors are attractive. 
Save extra steps with this new convenience! 

DROP -CLOTH 
Use this handy G -E drop - 
cloth to cover fine rugs or 
cabinets. It's durably wo- 
ven, with a soft texture that 
won't harm the most deli- 
cate surface. A plastic top 
coating takes hard wear, 
resists hot solder, can be 
wiped clean in a jiffy. Cus- 
tomers will appreciate your 
protecting their furnishings 
from dust, grime, and stray 
particles of metal! 

MAKE MORE CALLS 
withthese r 

serv- 
ice aids! They cut 

tube 

costs build customergood 

General Electric tube distributor 
will be glad 

t help you obtain 
theta. 

P one or write hina 
today! 

General 
Electri 

Company, Electro nits Dív on 
Sche- 

nectady 
S, New York. 

GENERAL 
April, 1952 13 
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Herds our Opporlit. 

to prepare for a good ¡ob or a business 
of your own in TV SERVICING 

There are today more good sobs open 
in TV Servicing than there are trained and 
experienced men to fill them. Yes, thousands 
of opportunities exist now for good -pay jobs 
offering employment security for years and 
years to come. Thousands of TV Servicing 
jobs are going begging. Do you want one 
of them? 

Experts agree, that because of the critical 
shortage of trained and experienced TV Serv- 
icemen, and the tremendous future growth 
of the industry, no vocational field today 
o3'ers more opportunities than TV Servicing. 

The Big New Industry 
with a Great Future 

Television is just in the beginning stages of 
its big industrial boom. Look at these amaz- 
ing facts: 

Lifting the freeze on new TV stations will 
open many new TV areas and will improve 
the coverage of existing areas. The result will 
be an enormous demand for TV receivers. 

Within a few years over 1000 TV stations will 
be telecasting compared with 108 TV stations 
now on the air. 

Nearly one -half of all families living within 
the present TV areas do not yet own TV 
receivers. 

The new trans -continental video network 
plus better and more interesting programs 
plus larger viewing screens and color TV will 
increase the installation of new receivers, will 
induce present owners of 12 -inch and smaller 
size viewing screens to buy newer model 
receivers. 

The power increases of many existing stations 
and improved reception range of current re- 
ceivers will result in receivers being installed 
and serviced in the fringe areas of present 
stations. 

Under the FCC proposal, over 70 per cent 
of all communities will be served by UHF 
channels exclusively. This means TV service- 
men must know UHF receivers before the 
new UHF stations in their area are opened. 

RCA Institutes conducts a resident school in New 
York City offering day and evening courses in Radio 
and TV Servicing, Radio Code and Radio Operating, 
Radio Broadcasting, Advanced Technology. Write 
for free catalog on resident courses. 

tY 

No one yet knows how great the industrial 
TV market will be. 

RCA Institutes Home Study Course prepares 

you for a Career in TV Servicing 

The addition of the RCA Institutes TV 
Service Training to your present radio - 
electronics experience will qualify you to 
step out and grasp the golden opportunities 
that now exist in television -America's fast- 
est growing industry. 

Learn at home -in your spare time -while 
you study the practical how- to -do -it tech- 
niques with how -it -works information. Easy - 
to -read and easy -to- understand lessons under 
the supervision of RCA engineers and ex- 
perienced instructors quickly train you to 
qualify for the many good jobs now waiting 
for trained TV servicemen. Don't pass up 
this lifetime opportunity for financial security 
and a bright future in TV. Learn TV Servic- 
ing from RCA -pioneers and leaders in radio, 
television and electronic developments. 

* Send for FREE BOOKLET 

RCA INSTITUTES, INC. 
A SERVICE OF RADIO CORPORATION ofAMERICA 

3.50 WEST FOURTH STREET, NEW YORK 14, N.): 

Mail the coupon- today. Get complete information on the 
RCA INSTITUTES Home Study Course in Television Servicing. 
Booklet gives you a general outline of the course by units. 
See how this practical home study course trains you quickly, 
easily. Mail coupon in envelope or paste on postal card. 

RCA INSTITUTES, INC., Home Study Department RN -45 
350 West Fourth Street, New York 14, N. Y. 

Without obligation on my part, please send me copy of booklet 
"RCA INSTITUTES Home Study Course in TELEVISION 
SERVICING." (No salesman will call.) 

Name 

Address 

City Zone State 

(please print, 
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PRESENTING , 

COLLINS 
AM-FM "PRE-FAB" TUNERS 

COMPLETE VERSATILITY is the byword in this 
new tuner design. Through the addition of the 
AM circuit, the Collins tuner will meet all require- 
ments for home music systems and installations 
where a fine tuner is required. 

NOW you can 

build a Collins 

AM -FM tuner from 

the Pre -Fab units 

shown below ! 

ECONOMY: The very finest in tuner design is offered 
you at exceptionally low prices. Collins quality is your 
assurance of a fine product that will work to your com- 
plete satisfaction. You cannot duplicate this tuner in its 
completed form at twice the price! 

3 Ways to purchase 
I 

1. As an AM tuner kit 
2. As an FM tuner kit 

COLLINS Tuner 3. As an AM -FM tuner kit 

FM Tuning Unit $15.25 The Collins FM -AM Pre -Fab Tuner Kit As It Looks 

After You Assemble It ;Total Kit Cost $69.00) 
AM Tuning Unit 

(Includes IF and $19.25 Audio Amplifier) 

FM IF Amplifier $19.75 Tuning Eye Kit 
Available At 

ALL PRE -FAB UNITS ARE ASSEMBLED, WIRED, TESTED, AND 
ALIGNED AT FACTORY. PRICES SHOWN INCLUDE TUBES. 
The FM tuning unit employs a 6J6 dual triode RF amplifier; 
6AG5 converter, and 6C4 oscillator. Permeability tuned, stable, 
and drift -free. High sensitivity of between 6 and 10 microvolts. 
Dimensions: 7 1/4 °x4 1/2". The IF amplifier for FM uses 6 tubes! 
6BA6, (4) 6AU6, and 6AL5 discriminator. High gain, wide band 
response for highest fidelity reception. Frequency response of 
FM section, plus or minus 2 DB, 20 to 20,000 cycles. Distortion 
less than IA of 1 % . Dimensions: 1 1 5/it "x2 I/2 ". 

The AM tuning unit utilizes a super -het circuit employing three 
lubes: 6BE6 converter, 6BA.6 IF amplifier, and 6AT6 detector. 
Extremely high sensitivity and selectivity is accomplished through 
the use of new, high gain iron -core transformers. Careful align- 
ment provides widest response available from this type of circuit. 
If builder desires, triode amplifier section of 6AT6 tube may be 
used as first audio stage. 

Chassis Kit includes all necessary parts. Nothing else to buy! 
Instruction Manual included with detailed, step -by -step procedure, 
pictures and schematic diagrams. Chassis measures 8x17 "x 
2% '. Overall, the tuner, when assembled, measures 8 "xl7 "x6 ". 

April, 1952 

$2.85 UC -2 Universal Chassis Kit $14.75 

MAIL ORDER COUPON 
TODAY ! 

r 
TO: COLLINS AUDIO PRODUCTS 
P.O. Box 368, Westfield, N.J. 

Enclosed Find Check 

AM Tuning Unit 

FM Tuning Unit 

FM IF Amplifier 

CO. INC. 

Money Order For 

UC -2 Chassis Kit 

M -1 Tuning Eye Kit 

NAME 

ADDRESS 

CITY STATE 
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Six quality features of all 
Tung -Sol Picture Tubes 

mean better TV 

receiver operation 

1. Glass bead type assembly is stronger, 
both mechanically and electrically -gives 
greater protection against leakages and 
arcing. 

2. Double cathode tab provides double 
protection against failure in the cathode 
circuit. 

3. Low resistance of Outside conductive 
coating minimizes radiation of horizontal 
oscillator sweep frequency. 

4. Fortified screen composition resists burn- 
ing (X pattern). 

5. Rigid control of internal conductive coat- 
ing materially improves service reliability. t Tung -Sol Picture Tubes can be used 

with single or double field ion trap 
designs. 

TUNG-SOL. 
RADIO, TV TUBES, DIAL LAMPS 

TUNG -SOL ELECTRIC INC., Newark 4, N. J. 
Sales Offices: Atlanta Chicago Culver City (Calif.) 

Dallas Denver Detroit Newark 

Tung -Sol makes All -Glass Sealed Beam Lamps, Miniature 
Lamps, Signal Flashers, Picture Tubes, Radio, TV and 

Special Purpose Electron Tubes. 
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* Presenting latest information on the Radio Industry. 

By RADIO & TELEVISION NEWS' 

WASHINGTON EDITOR 

FCC's annual report to Congress, al- 
ways a widely -read document, in its 
newest version, should become one of 
the most popular publications on 
Washington bookshelves. For in this 
edition, the seventeenth (fiscal year 
ending June 30, 1951), there appears a 
wealth of valuable information that 
countless persons in government and 
industry will find constantly useful 
throughout the year. Not only does 
the text disclose, in detail, develop- 
ments in television and general broad- 
casting, but also advancements made 
in common -carrier services, which are 
described as being of equal concern to 
the public, since they help to protect 
life and property, aid commerce and 
industry, and provide employment, 
and other individual benefits. 

Reviewing the progress achieved in 
aeronautical radio, the report states 
that expansion in this art has been ex- 
tremely rapid. In 1938, the records 
show that there were less than 1500 
aeronautical stations of all kinds. At 
the close of the fiscal year of '51, there 
were more than 34,000 authorized air- 
craft and ground stations, an increase 
due in part to the large growth of vol- 
untary installations of communica- 
tions equipment aboard private air- 
craft. Describing the assorted types 
of stations using radio communica- 
tions, the Commission noted that there 
are many of a rather specialized na- 
ture in this category. There are, for in- 
stance, the airdrome control stations, 
which provide communications be- 
tween the control tower and aircraft 
or aeronautical mobile utility stations 
for the purpose of controlling aircraft 
within the control area of an airport, 
as well as both aircraft and vehicular 
traffic on any portion of the landing 
area. This control is extremely impor- 
tant, in that it provides a means of di- 
recting arriving and departing traffic 
so as to maintain safe separation of 
planes to avoid collision. Also assured 
is an efficient flow of air traffic into and 
out of the airport. To date, there are 
fifty -six stations of this type operating 
throughout the country. 

Mobile utility stations represent an- 
other special type of aviation commu- 
nication service now in use. Over one - 
hundred are now used aboard crash, 
fire, and maintenance cars, operating 
in airdromes to provide contact with 
control towers. This service affords 
safety insurance for those in the 

planes, on the field, and in nearby corn - 
munities. 

Navigational type facilities were 
also described as vital in the aircraf t- 
communication program, and thus far 
the Commission has authorized more 
than one -hundred -fifty stations for this 
purpose. Many types of aids are em- 
ployed: radio beacons, radio direction 
finders, radio ranges. localizers, glide 
paths, marker beacons, ground -control 
approach, instrument landing, radar 
and distance measuring stations. The 
service is normally operated by the 
CAA. However, because of the use of 
off -airways -route operation by air car- 
riers, it has become necessary for the 
carriers to establish and operate addi- 
tional navigation facilities. 

Flying -school stations were also 
found to be key users of radio facili- 
ties. According to the Commission's 
review, eighteen licenses were granted 
for this purpose to those who operate 
ground -air schools and require com- 
munications for flight instructions to 
students or pilots. Not only is this 
contact necessary for instruction, but 
for the promotion of safety of life and 
property. Flight testing stations were 
also noted as an active user of radio 
facilities, with over one -hundred such 
stations approved last year. 

One of the largest users of radio, ac- 
cording to the Commission, is the pub- 
lic service stations, which provide 
communication between individuals 
aboard aircraft in flight and persons 
on the ground. Nearly five -hundred 
and fifty licenses have been released 
for this purpose. 

During '51, a new type of station 
was also inaugurated; aeronautical ad- 
visory. It was authorized to meet an 
increasing demand for advisory air - 
ground communication at the smaller 
airdromes, many of them in remote lo- 
cations not served by regular aeronau- 
tical control or communication facili- 
ties. Analyzing the services provided 
by these new stations, the annual re- 
view declares that they permit con- 
tact between an airport operator and 
private aircraft enabling pilots to as- 
certain the condition of the runways, 
type of fuel available, wind conditions, 
weather, and other information re- 
quired for plane operation. 

Railroad radio service was also re- 
ported to have really spread its wings. 
As of '51, the railroads had in excess of 
six -hundred authorizations covering 
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Want To DühlCN0Ut Pay? 

D 
COMMERCIAL 

0 OPERA OR LICENSE R 

EXAMINATIONS 
GET THIS AMAZING NEW BOOKLET FREE! 

TELLS HOW - 
WE GUARANTEE 

TO TRAIN AND COACH YOU AT HOME 
IN SPARE TIME UNTIL YOU GET 

YOUR FCC LICENSE 
If you have had any practical experience -Ama- 
teur, Army, Navy, radio repair, or experimenting. 

TELLS HOW Employers make 
JOB OFFERS Like These 
to Our Graduates Every Month! 
Letter, October I I, 1951, from Chief Engineer, Broadcast Station, North Caro- 
lina. "Need men with radiotelephone Ist class licenses, no experience neces- 
sary. Will learn more than at average station for we are equipped with Diesel 
Electric power, transmitting and studio equipment." 
Telegram, October 2, 1951, from Chief Engineer, Broadcast Station, Wyoming, 
"Please send latest list available first class operators. Have November 10th 
opening for two combo men." 
Letter, October 8, 195i, from Chief Engineer, Broadcast Station, Texas, "Please 
send list of latest licensed graduates." 
These are just a few examples of the job offers that come to our office 
periodically. Some licensed radioman filled each of these jobs . . . if 
might have been you! 

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

Naine and Address License 
Leo Worthy 2nd Phone 

2210%2 Wilshire St., Bakersfield, Calif. 
Clifford E. Vogt 1st Phone 20 

Box 1016, Dania. Fla. 
Francis X. Foerch Ist Phone 38 

38 Bender Pl., Bergenfield, N. 1. 
S /Sgt. Ben H. Davis Ist Phone 28 

317 North Roosevelt, Lebanon, III. 
Albert School! 2nd Phone 23 

110 West Ilth St., Escondido, Calif. 

LesI6 sons 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RN -40, 4900 Euclid Bldg.. Cleveland 3, Ohio 

April, 1952 

TELLS HOW - 
Our Amazingly Effective 
JOB -FINDING SERVICE 
Helps CIRE Students Get Better Jobs 
Here are a few recent examples of Job - Finding results: 

GETS CIVIL SERVICE JOB 
".Thanks to your course I obtained my 2nd phone lìceu.ve, and anti now employed by l'ìcil 
Service ut Great Lakes Naval Training Station as an Equipment Specialist." 

Kenneth R. Leiser, Fuir Oaks, .stud. Del., McHenry, III. 

GETS STATE POLICE JOB 
class ticket (thanks to your .school) and sinew receiving sanie I 
ll tiares. I ant now Chief Radio Operator with the Kentucky 

"I have obtained my 1st 
have held good jobs at 
Stute Police." 

OURS IS THE ONLY 
HOME STUDY 
COURSE WHICH 
SUPPLIES FCC. 
TYPE EXAMINA- 
TIONS WITH ALL 
LESSONS AND 
FINAL TESTS. 

Edwin I'. Healy, 264 E. 11rd St., London, Ky. 

GETS BROADCAST JOB 
"I wish to thank your .lob -Finding .Service for the help in se- 
curing for ore the position of transmitter operator lsere at 
R-CAE. in Pittsburgh." 

Walter Koscdrik. 14-12 Ridge Ave., N. Braddock, l'a. 

GETS AIRLINES JOB 
'Due to your .lob -Finding Service, 1 have been getting many 
offers front all over the country, and I have taken a job with 
Capital Airlines in Chicago, as a Radio Mechanic." 

Harry Clare, 4537 S. Drexel Blvd., Chicago, 1I1. 

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

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RN -40 -4900 Euclid Bldg. 
Cleveland 3, Ohio 
(Address to Desk No. to avoid delay.) 

I want to know how I can get toy FCC ticket in a mininuun of time. 
Send me your FREE booklet.. "lime to Pass FCC License Examina- 
tions" (does not cover exruns. for Amateur License), as well as a 
sample F1'C -hVe exam and the amazing new booklet. "Honey -)faking 
FCC License Information." 

Tell. me how I can get your Free Television Course. 

Name 

.Atldresc 

City Zone State 
Pas te on penny postcard or send air mail. 
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You headphone users have always 
known just what you want -flat response, high 

sensitivity, low distortion, rugged construction, lightweight, 
comfortable design. Now for the first time, all of these 

features are combined in a single headphone designed around 
the exclusive BIMORPH CRYSTAL* drive element. 

These outstanding, new headphones result from Brush 
pioneering and experience in acoustics and electronics. 

Exceptionally flat frequency 
response 
Exceptional bass response 
Low distortion 
Lightweight- designed for com- 
fortable wear 
Sensitivity is approximately 
6.3 dynes /cm2 /volt at 1000 cps. 

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

No transformer required 
Multiple installations are readily 
made 

Available from your local radio parts jobber in three 
styles: Double headset, Single headset and Lorgnette style. 

Brush Microphones- Superior Brush crystal microphones 
are available in five models. See them at your dealer. 

*Trade Mark Registered 

THEEtad 
DEVELOPMENT COMPANY 
3405 Perkins Avenue Cleveland 14, Ohio 
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Piezoelectric Crystals & Ceramics 

Magnetic Recording Equipment 

Acoustic Devices 

Ultrasonics 

Industrial & Research Instruments 

nearly four -hundred land stations and 
5300 mobile units. Approximately fifty 
per -cent of the class 1 roads were said 
to employ such facilities for communi- 
cation on and with trains en route and 
communication within yard and termi- 
nal areas. Forty -one frequencies in the 
152 -162 megacycle band have been al- 
located for the rail contacts. 

In ham radio, one of the greatest 
spurts in interest was noted by the 
ether patrolmen. At the end of the 
fiscal year, there were approximately 
90,500 amateur licenses and 88,700 
operator licenses outstanding. The 
number of stations was said to be 
higher because many operators are 
licensees of more than one station, 
either as trustee -licensees of stations 
used by clubs or by military units, or 
as owners of personal stations at more 
than one address. There are, of course, 
many hams who do not have station 
licenses due principally to their being 
in the Armed Forces, or inability to lo- 
cate a station at a permanent address. 

Striking tribute to the talents of the 
hams appears within the Commission's 
report, in an extensive review of their 
achievements, not only during '51 but 
in other years. Commenting on the 
ability of the hams, the Commissioners 
said: "Through the exercise of their 
skills in designing, developing, con -_ 

structing, and experimenting with ra- 
dio equipment, and developing commu- 
nication techniques, as well as by pro- 
viding scientific observation services 
and emergency communication service 
in times of disaster or local emergency, 
and the handling of personal messages 
between members of the Armed Forces 
and their families at home,- the ama- 
teurs have demonstrated that the 
privileges granted them have been 
well justified." Continuing, in a sum- 
marization of the national value of 
the amateur radio service, the report 
declares that the service . . . "consti- 
tutes a reserve of self- trained radio 
technicians and operators upon which 
the country can draw in times of war 
and other national need, and its special 
networks, equipment of its stations, 
and other amateur activities have 
proved extremely valuable in the na- 
tional defense program. . . . In the 
planning for the defense of the civilian 
population in case of armed attack, the 
Federal Civil Defense Administration 
is encouraging the integration of ama- 
teur radio stations, operators, and net- 
works into the local civil defense or- 
ganizations to provide civil defense 
communication." 

The value of the hams in times of 
emergency is also extolled in the re- 
port. One of the most outstanding ex- 
amples of public service by the hams 
was cited as having occurred during 
the early part of '51, when severe 
storms blanketed a large portion of 
Texas for a period of over 170 hours, 
completely disrupting communication 
and power lines within that area. It 
was pointed out that . . . "communi- 
cations handled by the amateurs in the 
area, using emergency power in many 

(Continued on page 90) 
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Bett ej Fri n ge A rea.$ece pti on 

The single channel workhorse 

CY AG outsells all others. The pioneet 

Yagi provides powerful 
signal at 

Outperforms 
and 

time. 
Pre -assembled 

installation 
,.ter with minimum $17.60 List 

9.57 List 
2.30 List 
1.45 List 

lowest c 

]C Low Channels 

JC - High Channels .. 

Low Channels 

JH - High Channels NEW LONG Yagi 
g Element 
to a double -stacked 

5 element 

at lower CO' st 
Gives equal gain 

Yag¿ that 
8 element gain than 

phi best 45 element oubYagi, 
or 

equal gain Yagi. array to in yet is 

5 cost, is easier 000f- lower in 
provides 

better 
stall, and P nce. Famous 

VÉE-D n. Thea idealLantenna 

for fringe 
operation. 

Stacked Arrays 

Ideal for. sharpeí, 

clearer pictures in. 

difficult recep 
tion ateas. $12 

SO ' -List Mast) 
Ch. 7 -13 

Ch.2 0 5 
$23.65 

list Ch.4 
. 

$23.65 list 
Ch. 6 ............. 

THE SUPER 
Highest gain and most powerful 
all -channel television antenna 
ever manufactured. A four -bay, 
full wave, 32 element stacked ar- 
ray of extra heavy construction. 
Sharp beam angle minimizes 
ghosts, noise, and co- channel in- 
terference. $129.50 List 

e 

ROCKET BOOSTER 
(Patent Pending) 

Powerful new single channel 
mast- mounted booster. Amplifies 
signal at antenna height where 
most favorable signal -to -noise 
ratio exists. $34.95 List 

KEEP UP -TO -DATE on the latest 
TV antenna developments! 

FREE ... this completely new catalog 

VEEN 
April, 1952 

MAKERS OF THE WORLD'S 

MOST POWERFUL 

ANTENNA SYSTEMS 

OUTBOARD BOOSTER 

Out of sight ... out of the way 
this single channel booster 

delivers 18 db gain with full 5 
megacycle band width. Elimi- 
nates bothersome tuning. Just in- 
stall it and forget it. $19.95 List 

RW -200 ARRESTER 
Positive protection against light- 

s ning. The full sized arrester that 
costs no more than a midget. 
Only $1.25 

r -' 
TH 

P 

E LaP01NT 
LASCOMOLO 

CORPORATION 
r 

r 

r 

Windsor Locks' Connecticut r 

Gentlemen 
fion on following is 

O gush information 
i 

FREE catalog r 

Send me your new FR 
..... . 

I 
same .... ...... .. 

State.... 
r Street . ... Zone .... 
I City... _ 
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This Amazing MAGNA-T 

SCREW DRIVER! 

4Screwl>irveain 

...with every 100 Sylvania 

Receiving Tubes or 4 Picture Tubes 

purchased between April 1st and May 15th 

It's the greatest time -saving tool you ever saw! Just slip the right - 
sized bit in place and a permanent Alnico magnet charges the 
bit... holds both your bit and screw in place for fast, easy, one- 
hand operation. 

Lifetime quality 
Wade of fine tool steel, this slim -shaft driver is 81/2 inches 
long. Equipped with 2 Phillips and 2 slotted bits, (3 bits 
in handle compartment and one in shank). And the shank 
itself is a power driver for % -inch hex -head screws. 

You get it FREE when you buy 4 Sylvania TV Picture 
Tubes or 100 Sylvania receiving tubes. But, better 
hurry! Offer closes May 15th. Your Sylvania Distributor 
is the man to see ... TODAY! 

"NEVER LOSES 

ITS MAGNETIC 

GRIP!" 

SYLVANIAr 

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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What you can do now 
to speed your 

SUCCESS IN RADIO - 
TELEVISION - 

ELECTRONICS 
Send for this FREE CREI Booklet and see 
Bir 

HERE is a vacancy coming up. It means a boost in I pay, prestige and security. Can you fill it? 
The answer is "No," if you postpone your preparation 

for success. The answer is "Yes," if opportunity finds 
you ready. "Ready" means "TRAINED." And your 
training must start now, if you expect to be big enough 
for a bigger job. You ask "What can I do now ?" You will 
find many valuable suggestions in a free booklet, "Your 
Future in the New World of Electronics." Not only does 
it picture fabulous opportunities ... it tells you what to 
do to grow with an industry desperately seeking trained 
men. Expansion is phenomenal: In the defense build -up 
alone, more than $7 billion in elec- 
tronics contracts have been award- 
ed. In 1951, the top manufacturers 
alone sold about $3 billion in equip- 
ment. It is estimated that by 1961 
the radio- electronics industry will 
do no less than $10 billion per year, 
excluding defense orders. 

Growing civilian markets include 
radio -equipped police cars, fire - 
equipment, taxis, planes, ships -in 
increasing numbers. There are in- 
dustrial radio network installations, medical applications, 
and countless others. 

There are 109 TV stations now on the air. The FCC's 
chairman predict 1500 stations within 5 years, and 2500 
stations by 1961. Already it is estimated there are 
15,690,394 TV sets and over 100,000,000 radios in 
operation. How these figures will increase in the next 
few years, the most daring experts are reluctant to pre- 
dict. This much is certain: Limitless numbers of posi- 
tions must be filled -in development, research, design, 
production, testing, inspection, manufacture, broad- 
casting, telecasting, and servicing. To fill these posts, 
trained men are needed -men who somewhere along the 
line are alert enough to improve their knowledge and 
skills. 

"Your Future in the New World of Electronics" shows 
how CREI Home Study leads to greater earnings, by 
helping get you ready for the openings described above. 

CREI promises no short cuts. In an accredited tech- 
nical school such as this, you must study to transform 
April, 1952 

your ambition and energy into knowledge that pays off. 

Since its founding in 1927, CREI has provided thousands 
of professional radio men with technical educations. 
During World War II CREI trained thousands more for 
the Armed Services. Leading firms choose CREI courses 
for group training in electronics at company expense; 
among them are United Air Lines, Canadian Broadcast- 
ing Corporation, Trans Canada Airlines, Bendix Products 
Division, All American Cables and Radio, Inc., RCA 
Victor Division, Mochlett Laboratories, Canadian Mar- 
coni and Heppner Mfg. CREI's practical courses are pre- 
pared by recognized experts. You get up -to -date material; 

your work is under the personal 
supervision of a CREI staff instruc- 
tor, who knows and teaches you 
what industry needs. Training is 
accomplished on your own time, 
during hours chosen by you. As a 

graduate, you'll find your CREI 
diploma the key to success in Radio, 
TV and Electronics. 

At your service is the CREI 
Placement Bureau, which finds posi- 
tions for advanced students and 

graduates. Although CREI does not guarantee jobs, re- 

quests for personnel far exceed current supply. CREI 
alumni hold top positions in America's leading firms. 

Now is the time to decide -to act. When opportunity 
knocks, knowledge must be "at home." You supply the 
willingness to learn. We supply the technical training. 
This combination of ambition and knowledge is unbeat- 
able in the new Age of Electronics. Fill out the coupon 
and mail it now. We'll promptly send you your free 
copy of "Your Future in the New World of Electronics." 

CREI Resident Instruction (day 
or night) is offered in Washing- 
ton, D.C. Here work is done with 
the latest equipment, in ideal 
surroundings, under close per- 
sonal supervision. New classes 
start once a month. For a CREI 
Residence School catalog, check 
the last line of the coupon below. 

MAIL COUPON FOR FREE BOOKLET 

CAPITOL RADIO ENGINEERING INSTITUTE 
Dept. 114D, 16íh & Park Rd., N.W., Washington 10, D. C. 
Send booklet Your Future in the New World of Electronics" and course outline. 
CHECK TV, FM & Advanced AM Servicing Aeronautical Radio 
FIELD OF Practical Television Engineering Engineering 
GREATEST Broadcast Radio Engineering (AM, FM, TV) 
INTEREST Practical Radio Engineering 

Name 

Street 

City Zone State 
If residence school in Wash., D. C., preferred, check here 
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A 4 Bay array of Channel Master 
l -Match Yogis, installed on the 
Super Mou 

for the most SENSITIVE 
stacking arrangement 

you've ever seen! 
Versatile - yes! And efficient, too! Full wave spacing on the 

Super Mount improves the performance of any antennas, and provides 
higher gain than any other practical stacking arrangement yet devised. 
A 4 Bay Low Band Z -Match Yagi array, installed on the Super Mount, 
and using Channel Master's new Z -4 Matching Harness, provides gains 
of over 15 DB, the highest ever achieved in a practical TV antenna 
installation. Easily assembled. 

Eliminate mismatch and watch gain zoom skyward! 
It's a well -known fact. The mismatch created by stacking ordinary 

Yagis causes a noticeable loss of gain. Now - Channel Master has 
developed the Z -4 Matching Harness, which extends the impedance - 
matching principles of the exclusive Z -Match Yagi system. This 
Harness perfectly matches 4 Z -Match Yagis to 300 ohm line. Such an 
array provides over 15 DB gain on the Low Band, and over 16 DB 
gain on the High Band -providing the strongest and clearest fringe 
pictures you've ever seen. 
Remember- antenna gain is pure gain -free of noise and snow! 

'5278 
Write for complete technical literature 
and name of your authorized distributor. list price 

the right way... 
the ONLY way... 
to install: 

4 Low Band Yogis 

for 1 channel 

2 pair of Yogis for 2 

different channels 

Any combination of 

Broad -Band and Yagi 
antennas on one mount 

Unlimited stacking arrangements are 
made possible by the Super Mount. 

CHANNEL MASTER CORP. ELLE,.. .... 
Il.f,1110 R TELEVISION NEWS 
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 In York, Pennsylvania, a tough TV reception 
area, Leon Bernstein's Peak Television Service has 
tripled its business volume in the past 6 months. 
While doing this, reports Bernstein, "we have not 
added to our personnel and we've cut shop costs by 
50 %. The answer is in the efficient General Electric 
test equipment we bought last May. More than any 
other factor, it has helped build our reputation for 
fast, accurate repair work." 

Repair bills tell the story. Using ordinary TV test 
equipment, a typical sync repair job added up to 3 man 
hours in the shop and $12.25 billed to the customer. 
An identical repair job done with the reliable 
General Electric Scope, Marker and Sweep was 
finished in 11/2 hours ! 

Have you checked your shop costs lately? 
The G -E Tube and Parts distributor in your area may 
have the answer to a better profit story for you. Call 
him today, and ask to see a demonstration of what 
these instruments can do for your operation. 

With ordinary 

test equipment, 

repair of this 
one sync job 
required' 3 hours, 

RVICF 
INC t'o] P 

4 

a.14./'Ams, 

Video realignment 
is greatly simplified 
when G -E test 
equipment is used. 

TV TEST EQUIPMENT THAT COVERS BOTH VHF AND UHF 

inil CQ%ll./bllÌ 1lß/7- eO'y1 awee 

GENERAL ELECTRIC 

April, 1952 

General Electric Company, Section 942 
Electronics Park, Syracuse, N. Y. 

Please send me latest bulletins on General 
Television Test Equipment. 

Electric 

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

COMPANY OR TITLE. 

ADDRESS....._..__._ .................._...._......._.._..._..._ _..._.............._........... 

CITY STATE 
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Here's why t saves you 
Centralab switches 

You'll get the switch you want... when you want it...at one source! 
Your nearby Centralab distributor offers the most complete line of 
switches, kits and parts available to the industry! 
"If it's available at all - my Centralab distributor 
will have it." 

That's what more and more servicemen are saying. 
And that's why the trend to Centralab is growing 
every day. Today's servicemen know that Centralab 
carries the most complete line of switches and switch 
parts available to the industry. 

If you need standard or special -purpose switches for 
AM, FM or TV repair, intercom installations, P. A. 
systems or medium -duty power applications - your 

Centralab distributor has them in stock. Single- and 
multi -pole. Rotary or lever action (phenolic or steatite) . 
Shorting or non -shorting contacts. 

If you are building your own switches for test gear, 
etc. - you'll find switch parts, indexes, kits in Cen- 
tralab's standard or "DD" line that meet your require- 
ments. And that goes for highly rated switches for 
custom installations or high fidelity power supply, too. 

When you need switches or switch parts, make your 
choice Centralab - the most complete line available. 

LEVER ACTION SWITCHES -for speech input equip- 
ment for line and program switching-monitoring, trans- 
ceivers, band change, P. A. and intercoms, model railroad 
systems and industrial test equipment. Available in 
positive, spring return or combination. Coil spring 
index has minimum life of 150,000 switching cycles. 

MEDIUM DUTY ROTARY SWITCH - for medium 
high power and excellent accuracy in transmitter, industrial 
control and balancing, laboratory testing, power supply 
converter and many other special applications. Rated at 
750 watts (7% amps, 60- cycle, 115 volts AC). 1, 2 or 3 

poles ...18 contact sections ...up to 20 sections per shaft. 

ROTARY SELECTOR SWITCHES - for use in fast, 
positive band switching in critical radio frequency circuit 
applications - in the oscillator, buffer or final amplifier 
stages of transmitters with input up to 75 watts and plate 
voltages up to 850 v.d.c. Also amateur rigs, test equipment 
and low current switching. Steatite or phenolic insulation. 

24 

ROTARY ACTION FLAT SWITCHES -for program 
switching - monitoring, transceivers, band change, P. A. 
and intercoms. Phenolic insulation. Cadmium plated 
metal parts. A 4 -pole, 2- position, non -shorting type with 
positive leaf spring index. Can be used a SPST, SPDT, 
DPST, DPDT, 3PST, 3PDT, 4PST or 4PDT. 
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t me and money to buy 

SMALL GENERAL PURPOSE SWITCHES -on -off and 
step control switches for radio, P. A. channel selectors, wave 
band, meter reversing, meter selector, intercom talk -listen, 

momentary line or remote speaker return and dual auto radio 
speaker control. Clips and contacts heavily silver plated. 
Phenolic insulation. SPST, SPDT, DPST, DPDT, etc. 

414 -419 ROTARY SWITCH KITS -give you a con- 
venient, easily available source of stock sections, indexes 
and hardware for assembling practically any standard or 
special switching arrangement desired. Contain Centralab 
"DD" Index and Section construction. Attractive steel cab- 
inet, fits standard steel shelving. 17" x 1113j'6" x 12 % ". 

INTERCOM SWITCHES - for public address and 
intercom talk -listen systems. Six pole, 3 position. Avail- 
able in two types - spring return from both sides to 
center and spring return one side, positive opposite side. 
For long, hard use in industrial test equipment. They are 
Centralab De luxe, "DD ", style. 

April, 1952 

1500 SELECTOR SWITCH KIT - ideal convenience 
for labs, design and service engineers, industrial electronic 
maintenance departments, hams and experimenters. 33 
standard rotary switch phenolic sections, 16 index assem- 
blies and adequate supply of flat shafts, spacers, nuts, 
bolts, lockwashers and knobs. 8" x 8" x 7 ". 

A Division of Globe -Union Inc. 
91ü E. KEEFE AVE., MILWAUKEE 

Get the whole story of Centralab 
switches for electronic and industrial 

uses. Write for Centralab Catalog. 
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INDUSTRY 
MER T 

TV full -line` Components For 

Improvement, Replacement, Conversion 

MERIT 
re rr 
KIT 

CON'VERSION REPLACE 

SELL IMPROVED! RECEPTION 

MERIT "TV" Kit ;?1000 for edge to edge 
focus -contains MDF -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." 

26 

MDF -70 ... original of the 
"cosine" series -low horn, 
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 4,5211 now avail- 
able . . . introducing MERIT IF -RF Coils, 
includes Coil & Transformer data, listings. 
Other MERIT service aids: TV Repl Guide 
x1404, Sept. '51 issue- covers 3000 mod- 
els, chassis of 82 mftrs; Cross Ref Data 
on IF -RF Coils, Form '414. 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 

Full technical data packed with 
every item 

Listed in Howard Sams Photo - 
facts 

*Merit is meeting the TV 
improvement, replacement 
and conversion demand 
with a line as complete as 
OW advance information 
warrants! 

BURTON BROWNE ADVERTISING 

Y thE 

JOHN H. BOSE, an engineer associated 
with Edwin H. Armstrong, has been 
elected president of the Radio Club of 
America for 1952. 

Other officers elected to serve during 
the coming year include : Vice- Presi- 
dent Ralph R. Batcher, engineer for 
t h e Radio -Television Manufacturers 
Association; Corresponding Secretary 
Frank H. Shepard, Jr., president of 
Shepard Laboratories; Recording Sec- 
retary Frank A. Gunther, vice- presi- 
dent of Radio Engineering Laborato- 
ries, Inc.; and Treasurer Joseph Stant- 
ley, president of Continental Sales 
Company. 

The following men were elected to 
serve on the board of directors : Ernest 
V. Amy, Edwin H. Armstrong, George 
E. Burghard, Alan Hazeltine, Harry W. 
Houck, Jerry Minter, and Harry Sa- 
denwater. 

M * * 

LAWRENCE R. COHEN has been named 
sales manager for Army Equipment for 

the Electronics Di- 
vision of General 
Electric Company. 
He will handle the 
division's sales to all 
branches of the De- 
partment of the 
Army. 

George C. Trotter 
received a similar 

appointment as sales manager for Air 
Force equipment. Both men will head- 
quarter at Electronics Park in Syra- 
cuse. 

Mr. Cohen is a graduate of Brooklyn 
College and served with the U.S. Sig- 
nal Corps from 1943 to 1946. Serving 
principally at the Signal Corps center 
at Fort Monmouth, he also attended 
radar schools at Harvard and MIT. He 
has been with G -E since 1946. 

Mr. Trotter attended Harvard and 
served as a Lieutenant (jg) in the elec- 
tronics group of the Navy's Bureau of 
Aeronautics from 1942 to 1945. He has 
been associated with G -E since 1948. 

* C * 

ELECTRICAL REACTANCE CORPORA- 
TION has been formally merged with 
Aerovox Corporation and will hence- 
forth operate as the "Hi -Q" Division of 
Aerovox, Olean, New York. 

In the fall of 1949, the Aerovox Cor- 
poration purchased all of the outstand- 
ing common stock of the Electrical Re- 
actance Corporation and the present 
merger of the two companies into one 
is being made in the interests of closer 
cooperation with the parent company 
and increased efficiency. 

Charles E. Krampf will continue as 
vice -president of the Aerovox Corpora- 
tion and will be directly responsible for 
the operation of the new division. 
Tom Conway, general manager of the 

merged company, will continue as gen- 
eral manager of the new division. 

# s: C 

KING P. RAY is the new field sales man- 
ager for Stewart -Warner Electric, the 

radio and television 
division of Stewart - 
Warner Corpora- 
tion. 

In his new posi- 
tion, Mr. Ray will 
be responsible for 
the general market- 
ing problems a n d 
field work at the 

distributor level under the expansion 
program of the company's television 
and radio division. The position of 
field sales manager is a newly- created 
one. He will make his headquarters 
in the general offices of the company in 
Chicago. 

Prior to joining the company, he 
served as assistant to the vice- presi- 
dent of Daystrom Corp. of Chicago. 

C * 

DR. ALAN HAZELTINE has been named 
president of the Alexander C. Hum- 
phreys Foundation. 

The Foundation was organized a 
year ago to honor and perpetuate the 
memory of the late Dr. Alexander C. 
Humphreys, utilities executive and 
second president of Stevens Institute 
of Technology, who introduced courses 
which constituted the first approach 
to management engineering made by 
any engineering college. 

The first goal of the Foundation will 
be to raise funds to fully endow profes- 
sorships in Economics of Engineering. 

Dr. Hazeltine is a graduate of Ste- 
vens, taught electrical engineering at 
the college from 1907 to 1925, and 
physics and mathematics from 1933 
until 1944. He is famous for his inven- 
tion of the neutrodyne radio receiver 
and as a consultant in radio- electron- 
ics. 

* * # 

HANS U. HJERMSTAD is the newly - 
elected vice -president in charge of en- 

gineering for Sola 
Electric Company of 
Chicago. 

He has been in 
charge of engineer- 
ing development for 
the company since 
1948 as assistant to'- 
the president. He 
will continue to 

head Sola's engineering department 
and engineering laboratory which de- 
velops new product designs and appli- 
cations in industry for the company's 
transformer products. 

Prior to his association with Sola, 
Mr. Hjermstad was affiliated with 
Federal Electric Company as vice- 
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"When we think of 

V-R tubes, we think 
of OBS-HYTRON" 

TUBES ARE KNOWN 

BY THE COMPANY THEY KEEP 

It's automatic with scores of top -flight manufacturers. They 
turn to CBS -Hytron for the miniature 0A2, OB2 and stand- 
ard 0C3, OD3. 

That's only natural. They know CBS -Hytron has the know - 
how ...know -how gained from making over 15,000,000 voltage 
regulators. They know CBS -Hytron supplies these apparently 
simple tubes to either JAN or commercial specifications. (In 
fact, CBS -Hytron's factory tests of VR tubes are much tougher 
than JAN.) And they know CBS -Hytron ... top producer of 
VR tubes ... can be depended upon for prompt delivery. 

Follow the leaders yourself. Buy the best. Order your 
gaseous voltage regulators from CBS -Hytron. 

Write for Complete Free Data on 

CBS -HYTRON voltage -regulator tubes 

MAI N OFFICE: Salem, Massachusetts 

April. 1952 

Reads like the blue book of electronics... 
this list of famous companies who from long experi- 
ence buy the best in voltage- regulator tubes ... CBS - 
Hytron. 
Admiral Corporation Airborne Instruments Lab., 
Inc. Aircraft Armaments, Inc. Aircraft Radio 
Corp. Airesearch Mfg. Co. Applied Physics Corp. 
Applied Research Laboratories Arma Corporation 
A.R.F. Products, Inc. . Atomic Instrument Co. 
Audio Products Corp. Ballantine Laboratories, 
Inc. Arnold O. Beckman, Inc. Bell Aircraft 
Corp. Bell Telephone Laboratories, Inc. Bellaire 
Electronics, Inc. Bendix Aviation Corp. Berke- 
ley Scientific Corp. Bill Jack Scientific Instrument 
Co. Bright Radio Laboratories The Brinnell Co. 
Browning Laboratories, Inc. J. H. Bunnell & Co. 
Cambridge Instrument Co., Inc. The Allen D. 
Cardwell Mfg. Corp. CBS -Columbia, Inc. CBS 
Television Collins Radio Co. Connecticut Tele- 
phone & Electric Corp. Consolidated Vultee Air- 
craft Corp. Cornell -Dubilier Electric Corp. 
Crosley Division, Avco Mfg. Corp. DDD Manufac- 
turing Co. Douglas Aircraft Co., Inc. Allen B. 
DuMont Laboratories, Inc. Edo Corporation 
Eicor, Inc. Electro- Physical Laboratories, Inc. 

Electrotechnic Corp. El- Tronics, Inc. Fada 
Radio and Electric Co., Inc. Fairchild Guided 
Missiles Div., Fairchild Engine and Airplane Corp. 

Federal Manufacturing and Engineering Corp. 
Federal Telecommunication Laboratories, Inc. 
Federal Telephone and Radio Corp. Ford 
Instrument Co., Div. of Sperry Corp. Gaveco 
Laboratories, Inc. General Communication Co. 
General Precision Laboratory, Inc. General Radio 
Co. Gilfillan Bros., Inc. Gonset Company The 
Gray Mfg. Co. The Hallicrafters Co. The Ham - 
marlund Mfg. Co., Inc. Harvey -Wells Electronics, 
Inc. Hazeltine Electronics Corp. Ilewlett -Pack- 
ard Co. Hickok Electrical Instrument Co. Hoff- 
man Radio Corp. Hubbell & Miller Co. 
Industrial Control Co. Industrial Development 
Engineering Associates, Inc. Jack & Heintz, Inc. 
Jackson Electrical Instrument Co. Kepco Labora- 
tories, Inc. Lavoie Laboratories, Inc. Lear, 
Incorporated Lewyt Corporation Link Radio 
Corp. Loral Electronics Corp. Lyman Electronic 
Corp. Lysco Mfg. Co., Inc. P. R. Mallory & Co., 
Inc. The Glenn L. Martin Co. The W. L. Maxson 
Corp. McDonnell Aircraft Corp. McElroy Manu- 
facturing Corp. Mclpar, Inc. Midwest Engineer- 
ing Development Co., Inc. 1Minshall -Estey Organ, 
Inc. Motorola, Inc. National Company, Inc. 
National Electrical Machine Shops, Inc. National 
Research Corp. National Research Council, Can- 
ada New London Instrument Co. Nuclear Meas- 
urements Corp. Nu tone, Inc. Photobell Co. 
Pilot Radio Corp. Portable Electric Tools, Inc. 
Precision Apparatus Co., Inc. Press Wireless Mfg. 
Co., Inc. Radiation, Inc. Radio Development & 
Research Corp. Radio Engineering Laboratories, 
Inc. Rauland -Borg Corp. Raymond Rosen En- 
gineering Products, Inc. Raytheon Mfg. Co. 
Reed Research, Inc. Sanborn Company Sang - 
amo Electric Co. Schuttig & Company, Inc. 

Sentinel Radio Corp. Servomechanisms, Inc. 
Setchell Carlson, Inc. Shalleross Mfg. Co. F. W. 
Sickles Div., General Instrument Corp. Sierra 
Electronic Corp. A. F. Smucklcr & Co., Inc. Sonar 
Radio Corp. Spencer -Kennedy Laboratories, Inc. 
The Stamford Electronics Co. Fred Stein Labora- 
tories The Superior Electric Co. The Technical 
Materiel Corp. Telechrome, Inc. Tel- Instrument 
Co., Inc. Times Facsimile Corp. 'l'racerlab, Inc. 

Trad Television Corp. Transducer Corp. United 
Scientific Laboratories, Inc. Varo Mfg. Co., Inc. 
Wells- Gardner dt Co. Western Electric Co. 
Western Sound & Electric Labs., Inc. Westing- 
house Electric Corp. Weston Electrical Instrument 
Corp. \\ estop Laboratories Wilcox Electric Co., 
Inc. \\ ilco Mfg. Co. 

In addition to many other prominent manufacturers, the 
U. S. Army, Navy, Air Force, Coast Guard, AEC, CAA, 
FCC, National Bureau of Standards, government develop- 
ment laboratories and other government agencies, well - 
known research laboratories and universities, foreign coun- 
tries, and the nation's leading electronic parts distributors. 
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THE 
"TWIN CAC" 

MODEL CAC -D -J 

BITS MOST of the popular changers. The first turn- 
over design to remove all obstacles preventing true 
perfection of reproduction. Combines two complete CAC 
cartridge assemblies, back to back, on a common plate. 
Output and response characteristics of each side estab- 
lished independently of the other. Needles are also. 
of course, entirely independent of each other, free of 
interaction. Unique but simple switching device in turn- 
over mechanism connects only the cartridge or side 
being used to amplifier phonograph input. Furnished 
complete with turnover bracket and knob assembly, with 
standard '" mounting holes. Wiring terminating in pin 
connectors, graduated for two dimensions now standard 
on lead wire connectors. Easily installed without solder- 
ing. Equipped with Type Q (3 -mil) and Type Q -33 (1 -mil), 
sapphire- tipped needles. 
LIST PRICE $10.50 CODE ASXDJ 

ONE OF THE THREE NEW 
ASIATIC TURNOVER 
PICKUPS EQUIPPED WITH THE TWIN CAC CAR- 
TRIDGE IS A SPECIAL MODEL, THE 9 -D. LISTING 
AT ONLY $11.50, IT IS DESIGNED FOR REPLACE- 
MENT ON V -M MODELS 920, 950, 955, 970, 971, 975, 
980 AND 985. REPLACE THE ENTIRE TONE ARM 
-EASILY, QUICKLY, WITH ONLY A SCREW- 
DRIVER -FOR THE THRILLING NEW PERFECTION 
OF REPRODUCTION WHICH THE TWIN CAC 
CARTRIDGE MAKES POSSIBLE. 

THE MODEL L -12 -U 
4EAVE condenser har- 

ness on for low output 
(1.2 volts) . . or slip it 
off for high output(4.0volts) 

and you can replace 
most standard 78 RPM 
cartridges with this single 
model. Reproduction guar- 
anteed to better or equal 
the previous unit. Needle 
chuck limiting feature re- 
stricts motion of the chuck 
both radially and length- 
wise, prevents dislocation 
of chuck, and protects against crystal breakage from rough handling and when changing needle. Furnished with complete installation instructions and listing of cartridges the L -12 -U replaces. 

LIST PRICE $4.95 CODE ASWSF 

WRITE FOR COMPLETE DETAILS ON ANY 
ASTATIC PRODUCTS MENTIONED ABOVE 

THE 

AST TIG CORPORATION 
CONNEAUT, OHIO 

IN CANADA: CANADIAN ASIATIC LTD., TORONTO, ONTARIO 

1 
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president in charge of research, engi- 
neering, and manufacturing. 

* * * 

FEDERAL TELEPHONE AND RADIO COR- 
PORATION has established a mobile ra- 
dio communications department for 
the design, manufacture, sale, and 
servicing of a complete line of vehicu- 
lar and railroad mobile radio equip- 
ment. The new department will oper- 
ate at Federal's newly- acquired plant 
in Passaic, New Jersey . . . LION 
MANUFACTURING CORPORATION. 
well -known Chicago manufacturer of 
electrical devices, will unveil its line 
of television receivers at the Parts 
Show in Chicago during May and offi- 
cially enter the market during the Chi- 
cago Furniture Market held in July 
. . . SYLVANIA ELECTRIC PRODUCTS 
INC. has purchased the cabinet plant 
of BLAIR PARK FURNITURE MFG. COM- 
PANY at High Point, N. C. The 55,000 
square foot plant will operate as part 
of the parent company's Radio & Tele- 
vision Division . . . BECKMAN & WHIT - 
LEY INC., San Carlos, California instru- 
ment- engineering organization, has 
established a new guided missile prod- 
ucts division . . . LOU F. WAELTER- 
MAN has established a new manufac- 
turers' representative firm which has 
headquarters at 8543 McKenzie Road, 
St. Louis 23, Missouri. 

* * * 

IRVING G. ROSENBERG has been named 
director of operations, responsible for 

Allen B. Du Mont 
Laboratories, Inc.'s 
television receiver 
and cathode -ray 
tube divisions. 

Mr. Rosenberg has 
been manager of Du 
Mont's cathode -ray 
tube division since 
1946 a n d actively 

supervised its growth and expansion. 
He has been with the company since 
1942, starting in production control. 

He will make his headquarters at 
the company's East Paterson, N. J. 
plant. 

* * * 
STANDARD COIL PRODUCTS CO. INC. 
and General Instrument Corporation 
have agreed to an exchange of stock at 
the rate of five shares of General In- 
strument for four shares of Standard 
Coil. 

Standard Coil plans to operate Gen- 
eral Instrument as a wholly -owned 
subsidiary. The parent company has 
plants in Chicago; Los Angeles; Ban- 
gor, Michigan; and through another 
subsidiary, Kollsman Instrument Cor- 
poration, in Queens, N. Y. 

General Instrument has plants in 
Elizabeth, New Jersey; Chicopee, 
Mass.; and Joliet, Illinois. 

* * * 

KEPCO LABORATORIES, INC. will house 
its production, research, and develop- 
ment facilities in an ultra- modern 
plant, now nearing completion in 
Flushing, New York ... TUNG -SOL 
SALES CORPORATION has moved from 
Los Angeles to 857 Washington Boule - 

(Continued on page 120) 
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Makeshift Replacements 
Reduce Picture Quality 

Replacements with 

Raytheon Television Tubes 

assure picture quality 
Y THF, TURE. 

TUBES 

Don't forget! Raytheon Picture Tubes with Corona Inhibitor 
give constant picture clarity whatever the weather. 

RAYTHEON MANUFACTURING COMPANY 

excei/ince Newton, Mass., Chicago, HI., Atlanta, Ga., Los Angeles, Calif, 

ECEIVINC AND PICTURE TUBES RELIABLE SUBMINIATURE AND MINIATURE TUBES GERMANIUM DIODES AND TRANSISTORS RADIAC IUBES MICROWAVE TUBES 
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aFPEC `CIR1C 

SERVICE 
GUIDE 

6 M,4CTICAL AIDS 70 MAKE 

YOUR SERVICE/OB (45/ERI 

RADIO and TV 

REPLACEMENT PARTS 

CATALOG tot PRICE LIST 

GENERAL (S)ELECTRIC 

1. Radio and TV Service Manuals 

Four separate volumes of service 
notes on AM home and portable 
receivers, FM and TV receivers, and 
radio - phonos. The books contain 
complete service manuals on G -E 
radio and TV sets for the years 1946 
through 1952. Also schematics, parts 
lists, alignment procedures, electri- 
cal and mechanical specs, etc. 

4. Bound Volume 1939 -1942 

Here are all the individual manuals 
for G -E portable and home receivers 
manufactured during the years from 
'39 to '42 inclusive. AM home and 
portable receivers, FM sets, TV re- 
ceivers and radio -phono combina- 
tions. Schematic diagrams, electrical 
and mechanical specs, parts lists, 
etc. -all in one binder. 

2. G -E TV Receiver Service Guide 

Brand new -80 pages packed with 
information on all G -E television re- 
ceivers built since 1945 -102 mod- 
els! Contains schematic diagrams, 
replacement parts list, tube and com- 
ponent layouts, picture tube assem- 
bly adjustments, cabling of combina- 
tion receivers, R -F tuner units, and 
top and bottom chassis views. 

5. TV and Radio Parts Catalog 

and Price List 

Lists the parts of every G -E radio and 
TV receiver manufactured since 
October, 1945. In this book you will 
find all the information you need 
about any part -catalog number, de- 
scription, sets in which it is used, 
and price. Practical, hard cover, 
loose -leaf pages. 

3. TV Principles and Practice 

A complete course in itself -for the 
trained serviceman. Each chapter is a 
separate booklet of standard office 
file size. Fifteen in all, they cover 
practical applications of TV receiv- 
ers of the post -war period, together 
with a detailed description of mod- 
ern test equipment; TV antennas and 
trouble shooting techniques. 

6. FM Principles and Practice 

Special effort has been made in this 
booklet to acquaint the serviceman 
with the important differences be- 
tween AM and FM. Circuit descrip- 
tions are particularly complete. Use- 
ful information on antenna theory, 
plus pointers on how to choose an- 
tenna location and how to calculate 
antenna length. 

HOW TO GET THEM -Your General Electric receiver distributor is the man to call. 
He will see to it that you get the aids you need to make your servicing more profitable. Why 
not ask him today? General Electric Company, Receiver Department, Syracuse, New York. 

eQ/j4,41/7 egiace "4- 

GENERAL ELECTRIC 
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GET YOUR NEW 

hallicrafters 
COMMUNICATION RECEIVER HERE and 

Save Money With ass 44i 
Trade -In Allowance on Your 
Used Test and Communication 

Equipment 
For super dooper savings on Hallicrafters Receivers get a Walter Ashe "SUR- 
PRISE" Trade -In offer on your used (factory -built) Test Instruments or Commu- 
nication Equipment. Walter will give you an extra -liberal allowance that will 
put the Hallicrafters model of your choice within easy reach! So don't delay! 
Get your trade -in deal working today. Wire, write, phone or use the handy 
coupon below. 

I 
f 

hew ll jl c Jlr. 1.!qMfg. ..all¡, jl.!,,. 
' 1 '. .' l frlt ..,,._ 

_-a+: 

HALLICRAFTERS SX -71 -Shpg. wt. 33 lbs. Only $199.50 
(Less speaker). R -46 speaker, 19 lbs ..Only $19.95 

HALLICRAFTERS S -38B -Shpg. wt. 14 lbs...Only $49.50 

a4h 
RADIO CO. 

1125 PINE ST. ST. LOUIS 1 . MO. 
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Keep The Home Ties With The 
S -72, Long -Range Portable 

Soldier, sailor, marine, businessman, diplomat, world traveler, explor- 
er- wherever you are ... no matter where you go ... you'll always 
be just "around the corner" from home with this extra -sensitive, port- 
able broadcast -short wave radio. Plenty of sensitivity for far- distant 
stations, even where ordinary receiving sets fail. Can be used on 1 10- 
120 volt AC or DC, or self -contained batteries. Covers 540KC. To 30MC. 

Shpg. wt. 16 lbs. 
Only $109.95 (less battery) 

Battery Pack for S -72 
(Shpg. wt. 81/2 lbs.) $4.17 

FREE CATALOG! 
New 164 page catalog. Features all the 
latest and best in ham gear, radio 
equipment and electronic supplies for 
industry, schools, home and workshop. 

All prices F. O. B. St. Louis Phone CHestnut 1125 

Walter Ashe Radio Co. 
RN -4 -52 1125 Pine St., St. Louis 1, Mo. 

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

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

O Rush Free Copy of your new Catalog. 

NAME ADDRESS 

CITY Zone STATE 

SEND 
FOR YOUR 
COPY 

TODAY! 
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/SeadYou! 
/88/G 
KITS 

OF RADIO- 
, TELEVISION 

EQUIPMENT 
.. . . ..,.. m... 

Learn RAD O 
TELEVISION 
-New Package Unit Plan -PAY AS YOU LEARN 

NO MONTHLY PAYMENT CONTRACT TO SIGN! 

Approved for 

Veterans Under 

the G.I. Bill 

TRAIN IN 10 MONTHS LESS 

At Home in Your Spare Time 
Now . 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 

less than one year, even if you have no previous experience. You learn by 
DOING . 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. 

RD FREE SI GI ONABOOKS 
I want you to have ALL the facts about my new 10- 
MONTH 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 hooks 
at once! 

all 

C upOfl 

foday' 
NO OBLIGATION 

No Salesman 
Will Call 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. 

April, 1952 

1 

SPRAYBERRY ACADEMY OF RADIO 
Dept. 25 -H, 11l North Canal St., Chicago 6, III. 

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

Please rush to me all information on your 10 -MONTH Radio -Tele- 
vision Training Plan. I understand this does not obligate me and 
that no salesman will call upon me. 

Name Age 

Address 

City Zone State 
Please check Below About Your Experience 

Are You Experienced? No Experience 
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4 

Now ins MASS PRODUCTION... 

PYRAMID ULTRACOMPACT 

metallized 
paper capacitors 

i 
PYRAMID Series M CAPACITORS use a specially - 
prepared metallized paper, providing all- important savings 
in size and weight.... Pyramid now produces 

large quantities of these capacitors in a wide variety of 
cardboard or hermetically sealed metal containers. 

Your letterhead inquiries are invited 

PYRAMID ELECTRIC COMPANY 1445 HUDSON BLVD., North Bergen, N. J. 
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By 
KEN KLEIDON 

Belmont Radio Corp. 

111111111111111111MIN 

111111MIIME 

ITH the rapid changes and new circuits being 
f introduced in the growing television industry, 

the TV technician is compelled to develop new and 
modern servicing techniques to keep pace. A troubleshoot- 
ing procedure, based on the picture tube as a source of 
information, has been developed by C. W. Hoshour, di- 
rector of service, Belmont Radio Corporation, and pre- 
sented in recent lectures to technicians throughout the 
country. 

It is a known fact that a good radio technician can 
shoot trouble in a radio receiver by simply using his ears. 
He can translate into circuitry, what he hears and usually 
put his finger on the trouble. By the same token, a TV 
technician can use his eyes to ferret out service faults. The 
picture tube is an important and readily available piece 
of test equipment and it furnishes a great deal of servicing 
information. If the TV technician knows in what way the 
various circuits contribute to a normal television picture, 
he can, by viewing the face of the picture tube, determine 
what particular circuit is causing a certain trouble. The 
ability of a technician to interpret what he sees on the face 
of the picture tube will provide him with a quick, easy, 
and modern method of television troubleshooting. 

The test patterns reproduced in this and the articles 
to follow are actual photographs of the picture tube of an 
operating television receiver. The various conditions were 
simulated in the receiver to give the desired results. Only 
a few were touched by the artist's brush as the desired 
conditions could not be set up at the time. The test pat- 
tern used is the RCA "Indian- Head" superimposed on a 
pattern consisting of 24 dots horizontally and 14 dots ver- 

Fig. 1. Normal picture. It is clear, steady, with proper con- 
trast between black, white, and various shades of grey, is 
properly centered and focused, and has excellent definition. 

Part I of a three -part series. How the test 
pattern on the picture tube can be used to 
isolate the trouble. Once you have learned to 
interpret what you see, servicing is simplified. 

tically obtained from a composite video and r.f. generator 
at Belmont Radio. 

Fig. 1 is the average television picture that can be seen 
on any normally operating receiver in a local signal area. 
Obtaining a good television picture depends on the fol- 
lowing factors; station transmission limitations, receiver 
design and adjustments, signal strength, and antenna in- 
stallation. The station transmission curbs greatly limit 
the over -all quality of a television picture. Present FCC 
standards limit the system in bandwidth and resolution 
and provide a picture which is equivalent to 16 mm film. 
A 16 mm film has approximately 250,000 picture elements 
whereas the standard 35 mm movie film has approximately 
1,000,000 elements. Thus picture quality is limited because 
of present transmission standards and "movie quality" 
should not be expected. 

Receiver design and adjustments also play an important 
role in obtaining a good picture. A receiver should have a 
tuner with ample gain and a high signal -to -noise ratio, i.f. 

Fig. 2. An example of ghosts or multiple images. The image 
at the far left is the original unreflected signal while the 
various displaced images to the right are reflected pictures. 
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and video amplifiers of sufficient gain and bandpass to 
obtain all the reproducible frequencies, a good- a.g.c. sys- 
tem to prevent overloading in strong signal areas and fad- 
ing in weaker signal locations, and good sync circuits in 
order to avoid poor synchronization. Receiver adjustments 
to fill the screen and give reasonable linearity, r.f. and i.f. 
alignment, centering, focus, and proper contrast are also 
important and must be made in order to obtain a good 
picture. 

Signal strength will depend mainly upon the distance 
from the TV station, station transmitting power, and the 
surrounding terrain. Buildings, mountains, or hills may 
reduce the signal strength and produce objectionable 
ghosts. As a general rule, picture quality will improve with 
increased signal strength. 

Antenna installations will vary with the signal strength 
available. In low signal areas much more attention must 
be given to the installation. Such points as height, orien- 
tation, length and matching of transmission line, and gain 
of the antenna must be considered to obtain a good tele- 
vision picture. 

There are four basic types of outside interference which 
are detrimental to a good picture. Their effect on the 
picture is easily discernible but in many cases the inter- 
ference can be minimized or eliminated. Many articles 
have been written on these various types of interference, 
therefore, only the more important points will be covered in 
this series. These four types of interference are quite com- 
mon but since they cause considerable trouble for the tech- 
nician, they are worthy of consideration. 

Ghosts or multiple images are transmitted signals which 
are reflected from buildings, mountains, or other objects 
in the vicinity and reach the antenna at different time in- 
tervals. The signal time delay causes displaced images, 
as shown in Fig. 2. Fig. 2 represents the original and 
three reflected signals. The image at the far left is the 
original unreflected signal. The sync has stabilized on the 
first ghost reflection and it has greater signal strength. 
Thus, it appears that there is one forward and two 
trailing ghosts. 

There is no set or standard procedure for eliminating 
ghosts. There are many solutions that have proved suc- 
cessful in various locations. However, the same solution 
may not always produce the desired results. The trial and 
error method often proves to be the best procedure. In 
an area where ghosts are present, orienting or rotating 
the antenna may produce a stronger unreflected signal and 
decrease the strength of the objectionable signal causing 
the ghosts. In some cases, pointing the antenna toward 
the source of reflection rather than the station may pro- 
duce favorable results. Other suggested remedies include 
installing a more directional type antenna, using separate 
channel antennas, installing an antenna rotor, matching 
the antenna to the receiver, connecting a shorted quarter - 
wave tuned stub, or eliminating standing waves by obtain- 
ing the correct transmission line length. 

One other solution may be to relocate or move the an- 
tenna. In some cases, moving the antenna only a few 
feet completely eliminated all traces of ghosts. The dis- 
tance and direction the antenna should be moved are 
usually best determined by trial and error. The distance the 
antenna should be moved can also be determined mathe- 
matically. This is accomplished by using the ratio of ghost 
displacement as related to picture width. The picture 

Fig. 3. An example of r.f. interference. Narrow, evenly- spaced 
bars appear diagonally between a vertical or horizontal po- 
sition. Bars may be wavy or bent and vary widely in number. 

Fig. 4. Ignition interference causes sporadic black and white 
streaks in the horizontal direction. They move vertically and at 
random with no particular pattern discernible on the screen. 

Fig. 5. Diathermy interference produces a herringbone pattern 
which tears part of the picture in a horizontal plane. This is 
generally synced vertically and may also move vertically. 

Fig. 6. Mistuning, faulty antenna installation in fringe areas, 
or overloading causes white following black portions of pic- 
ture to appear as ghosts with poor over -all definition. May be 
accompanied by poor sync and horizontal pulling of raster. 
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Fig. 7. Normal fringe reception characterized by lack of con- 
trast accompanied by snow and, in some cases, susceptibility 
to r.f. interference. Good horizontal and vertical sync stabil- 
ity is difficult to obtain under such fringe area conditions. 

Fig. 8. Ghosts and weak signal conditions are apt to cause snow, 
poor contrast, poor sync stability, and horizontal displacement. 

Fig. 9. An example of 60 -cycle hum. The light and dark shad- 
ing of the picture in the horizontal plane usually exists only 
when a picture signal or carrier is present at the r.f. input. 

Fig. 10. Sound bars. Intermittent light and dark shadings of 
picture in horizontal plane may or may not move vertically. 

width corresponds to approximately 91/2 miles of the de- 
layed distance traveled by the reflected signal. Displace- 
ment of the ghosts, illustrated in Fig. 2, as related to pic- 
ture width shows an approximate delay of 1/4 mile. Know- 
ing the additional distance traveled may assist in deter- 
mining the reflecting source. 

A case of r.f. interference is usually caused by a strong 
signal whose frequency is higher than the station's re- 
ceived video carrier. The strong signal may be radiated 
and picked up from high powered radio equipment in the 
vicinity, local oscillator in a nearby receiver, or radio from 
ham equipment. The interfering signal beats with the 
video carrier thus producing a "difference" frequency fall- 
ing within the video range. The higher the interfering 
signal is above the video carrier the narrower and more 
numerous the diagonal lines. An interfering signal ap- 
proximately 3 megacycles above the video carrier is illus- 
trated in Fig. 3. This type of interference may not affect 
every station and may vary from station to station in 
different locations. One point of interest to remember 
concerning r.f. interference is that the amount of picture 
interference is governed by both the signal strength of the 
station and the strength of the interfering signal. The 
stronger the station signal the less will be the effect of the 
interfering signal. 

Such r.f. interference may also be caused by radiation 
from video detectors (similar to heterodyne "tweet" in 
broadcast receivers) and sound discriminators or r.f. high 
voltage power supplies in older type receivers. Keeping 
the antenna transmission line away from these portions of 
the receiver may help reduce the interference. In apart- 
ment buildings where local oscillator radiation is offend- 
ing, the use of a master antenna system completely elimi- 
nates this problem. Not much can be done to eliminate 
r.f. interference unless corrective measures are taken at 
the source of interference. Means of reducing or elimi- 
nating this type of interference include the installation of 
a more directional, higher gain antenna, the use of wave 
traps and tuned stubs, or shielding the transmission line 
to reduce pick -up. 

Ignition type interference, characterized by black or 
white streaks running across the picture (Fig. 4), is gen- 
erally due to breaking contact -type electrical equipment 
such as the ignition systems of trucks and cars, cash regis- 
ters, electric razors, vacuum cleaners, or adding machines. 
This interference can be picked up by the antenna or trans- 
mission line or can come in through the power line. A 
power line filter installed between the receiver and wall 
outlet will usually eliminate the power line as a source of 
interference. Other possible remedies are to relocate the 
antenna so that it is as far away from street traffic as pos- 
sible, twist the transmission line approximately one turn 
per foot, or install shielded transmission line. Another 
condition which simulates ignition interference may be 
due to corona or arcing in the high voltage supply. 

Diathermy interference, Fig. 5, is generally caused by 
radiation from x -ray equipment, commercial r.f. heating 
units, ultraviolet and fluorescent lights, brush motors, and 
other 60 -cycle operated equipment. This type of interfer- 
ence is best reduced or eliminated by installing some type 
of corrective measures at the source. Since this is not al- 
ways possible, other methods, such as installing a booster, 
high pass filters, or tunable stubs must be tried. The last 
mentioned suggestion has proved successful in various in- 
stances. (Continued on page 150) 
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TH E JUN TION 

TRANSISTOR 

Comparative size of 
the new junction transis- 

tor and a standard miniature 
type 6AK5, which is 34" in dia. 

Details on Bell Laboratories' newly -developed 
unit and a discussion of some potential uses. 

r \ HERE was a tremendous amount 
of excitement among electronic 

- - engineers when the first point - 
contact transistor was announced by 
Bell Telephone Laboratories some four 
years ago. This initial enthusiasm, 
however, was soon replaced by a great 
deal of hard work at the laboratories 
where efforts were made to iron out 
the "bugs" existing in the original de- 
sign, and to ready the device for mass 
production. These goals have now been 
reached and reliable, uniform point - 
contact transistors are in limited pro- 
duction. 

The original interest in transistors 
was given a new stimulus last July 
with the announcement of the junction 
transistor. Based on theoretical work 
at Bell Laboratories by Dr. William 
Shockley, this new device possessed 
qualities which seemed to indicate that 
in many respects it would prove to be 
superior to the point -contact type of 
transistor. Intensive research and de- 
velopment work is now in progress all 
over the country to determine its limi- 
tations and capabilities and to prepare 
it for mass production. 

Transistors are constructed of a metal 
called germanium, which is classed as 
a semi -conductor. Conduction of elec- 
tricity through germanium can take 
place either by a flow of electrons or 
by a flow of so- called "holes" which 
are, in effect, an absence of electrons. 
The result is similar to what would 
occur if an electron were replaced by 
a positive charge. The type of con- 
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duction is determined by very slight 
amounts of impurities in the germa- 
nium. If these impurities are such that 
conduction takes place by means of 
electrons, the germanium is of the "N" 
type. If conduction is by means of 
"holes," the germanium is known as 
the "P" type. 

The basic construction of the junc- 
tion transistor is shown in Fig. 1. It 
consists essentially of a very thin wafer 
of `P" type germanium cut from a 
single crystal and placed between two 
tiny bars of "N" type germanium, also 
cut from a single crystal. Because of 
this construction, the junction transist- 
or is often referred to as the "NPN" 
transistor. 

This new device has many character- 
istics which entitle it to be called the 
first serious rival to the vacuum tube. 
Its amplifying properties are in many 
respects superior to conventional tubes, 
and it is far more rugged with respect 
to shock and vibration than any known 
tube. It is much smaller (about half 
the size of a pea), and has an expected 

Fig. 1. Basic construction of the junction 
transistor. Two types of germanium are used 

SINGLE-CRYSTAL 
BASE GERMANIUM BAR 

EM TTER 
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-TYPE 

By 
H. S. RENNE 

Technical Editor 
RADIO & TELEVISION NEWS 

service life greatly exceeding that of 
conventional tubes. 

Fig. 3 shows the form of presentation 
which has been adopted for the junc- 
tion transistor. The base is the center 
or "P" type section of germanium; the 
collector and emitter are the "N" type 
sections. 

Power amplifications as high as 50 
db (100,000 times) have been achieved 
with specific units, and it is reasonable 
to assume that this figure can be ap- 
proached or even exceeded in produc- 
tion units. The actual power output 
rating of the transistor itself is rather 
small, depending primarily on the 
cross -sectional area of the germanium 
at the junction. Most of the experi- 
mental units use a germanium rod 
about a sixty- fourth of an inch in diam- 
eter, and have an output rating on the 
order of 50 mnilliwatts, heat dissipation 
within the unit being the limiting fac- 
tor. One transistor has been assembled 
with a cross -sectional area of a square 
centimeter which has a rating of two 
watts, and still higher -powered units 
are possible. 

A variety of input and output im- 
pedances may be achieved by connect- 
ing the transistor in different ways. 
Fig. 2 shows the three possible connec- 
tions, together with a corresponding 
practical circuit for each. 

The arrangement in Fig. 2A is called 
the grounded -base circuit, character- 
ized by a low input impedance and a 
high output impedance. Typical values 
would be .from about 50 to 250 ohms 
for the former, and from 1.5 to 13.5 
megohms for the latter. These values 
depend to quite a large extent on the 
construction of the transistor, as well 
as the amount and kinds of impurities 
present in the germanium. Power 
gains of 40 to 50 db can readily be 
achieved with this arrangement when 
impedances are matched, and appre- 
ciable gains can be obtained with a 
load resistance of only a few thousand 
ohms. One advantage of the latter ar- 
rangement is that the gain is almost 
completely independent of those tran- 
sistor properties which vary from unit 
to unit. When amplifier stages of this 
type are cascaded, a matching trans- 
former should be used. 

The second type of connection, illus- 

RADIO & TELEVISION NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


trated in Fig. 2B, is known as the 
grounded- emitter circuit. This is the 
most desirable circuit for many appli- 
cations. Input impedance is higher 
and output impedance much lower than 
for the grounded -base arrangement, 
typical values being 250 to 1500 ohms 
for the input impedance, and 250,000 
ohms to 1.5 megohms for the output 
impedance. Maximum available gain 
is over 50 db. In the practical circuit 
of Fig. 2B, the base will float at a cer- 
tain potential. If a different potential 
is desired, various arrangements for 
biasing may be used. A two -stage am- 
plifier utilizing this circuit and having 
a power gain of about 90 db is shown 
in Fig. 4. This amplifier is pictured at 
the right of Fig. 5. 

The power gain available from the 
grounded -collector stage, shown in Fig. 
2C, is rather low, about 15 to 20 db, 
but the circuit has certain other ad- 
vantages which make it desirable. In- 
put impedance is high although vary- 
ing widely with the load resistance. 
Output impedance likewise depends 
upon input loading, but in general is 
quite low. Thus, this circuit arrange- 
ment takes on the characteristics of a 
cathode follower, and if the source im- 
pedance is on the order of a few thou- 
sand ohms, the output impedance may 
be 25 ohms or less. Audio enthusiasts 
would undoubtedly like to use this de- 
vice to drive a voice coil direct, with- 
out using an output transformer! 

The junction transistor is especially 
suited for use at very low power levels. 
Its efficiency is exceptionally high, 
closely approaching the theoretical 
maximum of 50% for Class A and 100% 
for Class C amplification. Thus, the 
input battery power required can be 
extremely small. For example, an au- 
dio oscillator (shown at left, Fig. 5) 
has been built which operates satisfac- 
torily with an input power of only 0.08 
microwatt, consisting of 50 millivolts 
at 1.5 microamperes! To demonstrate 
the small power required, Mr. R. L. 
Wallace, of Bell Laboratories, powered 
this oscillator with the output of a 
photovoltaic cell exposed to room illu- 
mination. In another experiment, he 
formed a battery by wrapping a dime 
in a piece of paper which he had pre- 
viously moistened by chewing on it. 
The moist paper became one electrode 
of the battery, and the dime the other. 
In both cases, the output was sufficient 
to be audible from an ordinary head- 
phone. 

Mr. Wallace also performed some in- 
teresting calculations to show that this 
device could really be called a "flea - 
power" device. Assuming a dog flea 
weighing one milligram and jumping 
to a height of 50 centimeters, both of 
which are reasonable figures, he calcu- 
lated that the flea, in making one such 
jump every minute, would use approxi- 
mately the same amount of energy as 
the minimum required to keep the os- 
cillator functioning! It is logical to 
assume, therefore, that satisfactory 
amplifiers can be built which would 
operate on comparably small amounts 
of input power. 
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It should not be supposed from the 
previous discussion that this transistor 
is a cure -all for everything. There are 
disadvantages which may or may not 
be overcome in future development 
work. One is the problem of frequency 
response. Maximum gain of the junc- 
tion transistor is attained at frequen- 
cies on the order of a few kilocycles, 
with the gain falling off rapidly as the 
frequency increases. (Usable gains up 
to one megacycle and more have been 
realized, however.) One factor affect- 
ing frequency response is the transit 
time of the electrons and "holes" 
through the "P" layer. Making this 
layer thinner should increase the fre- 
quency response, but it would also in- 
crease the capacity between the two 
"N" electrodes. A thickness of about a 
thousandth of an inch has been used 
for this "P" layer. 

Another problem is that of the mass 
production of these items. The amount 
of impurities in the germanium must 
be controlled very carefully, as varia- 
tions of as little as one part in one 
hundred million can change the prop- 
erties of the transistor. Also, there is 
the mechanical problem of fastening 
leads to such small pieces of germa- 
nium. How this is done on present 
samples has not been revealed. The 
units must be made to have uniform 
characteristics in production, so that a 
transistor in a piece of equipment may 
be replaced by another transistor with- 
out re- engineering the whole circuit. 
Samples which have been tested have 
been found to be very temperature - 
sensitive, although operation is com- 
pletely satisfactory over normal tem- 
perature ranges. 

These problems are gradually being 
overcome and it is expected that pro- 
duction samples on a limited basis will 
be available not too many months 
hence. 

Here is a device which most certainly 
will give the vacuum tube a run for its 
money -if not completely replace it- 
in the majority of applications. It has 

(Continued on page 166) 

(A) 

e?". 

Fig. 2. How the input and output impe- 
dances may be varied by connecting the 
junction transistor different ways. In each 
case, the connection is shown along with 
a corresponding practical circuit. (A) 
Grounded -base circuit. (B) Grounded - 
emitter circuit. (C) Grounded-collector 
hookup. See article for a complete de- 
scription of their possible applications. 

EMITTER I 
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Fig. 3. Symbol which has been adopted 
to designate the junction transistor. 

Fig. 4. A grounded- emitter type circuit 
used as a two -stage amplifier which has 
a power gain of approximately 90 db. 

Fig. 5. (Left) Audio oscillator which operates with an input power of .08 microwatt and 
(Right) a two -stage audio amplifier which was built using the circuit of Fig. 4. 
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MAGN TI ;TAPE 
DUPLICATION 

Here is one approach to the duplication of high 
quality pre- recorded music. Information on other 
coin patties' methods will be given in later issues. 

ly THEIR very nature, original 
tape recordings cannot be proc- 
essed to produce a large quan- 

tity of duplicates in the same way that 
original disc recordings are handled. 
That is, one cannot make a mold or 
matrix from a length of magnetic tape 
for pressing purposes. Thus, in mod- 
em recording and mass duplication 
techniques, the advent of magnetic 
tape recording and its popular accept- 
ance by professional and non- profes- 
sional users has brought about a 
unique problem: how to make a mass 
number of copies of an original tape 
recording that are faithful in repro- 
duction, yet can be accomplished rap- 
idly and economically. 

The Minnesota Mining & Manufac- 
turing Company has been coping with 
the problems of mass duplication of 
tapes for many years. To my knowl- 
edge, they have evolved two distinct 
techniques. One is a "printing" proc- 
ess in which a virgin tape and the 
original tape are rolled in close contact 
together at a high speed through a 
magnetic field. This usually results in 
a modified duplication of the original, 
not entirely a facsimile, and not com- 
pletely satisfactory from the distortion 
standpoint. The other technique is one 
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of re- recording from the original tape 
to a multiple number of reels driven 
from the same capstan (a long shaft) 
and passing across individual record- 
ing heads. This has proved to be more 
satisfactory than the first. However, 
for some reasons with which I am not 
familiar, the results were still not 
entirely satisfactory facsimile copies 
of the original tape. 

This leaves private industry very 
much on its own with respect to 
developing completely satisfactory 
techniques of tape duplication. Since 
the majority of the customers for a 
tape copying service are professional 
broadcasters and true high fidelity en- 
thusiasts, nothing less than an exact 
facsimile of the original sound is ac- 
ceptable. Thus, any organization which 
becomes involved in the manufacture 
of a catalogue of "tape records," at 
present, finds itself completely on its 
own, without a backlog of experience 
from which to draw. That was the 
position of A -V Tape Libraries, Inc. a 
year ago when it was created for the 
purpose of manufacturing and mer- 
chandising a catalogue of music, pre- 
recorded on magnetic tape. 

They had the same problem to sur- 
mount as do the others : how to do pro- 

Partial view of bank 
of five tape duplicator 
machines. Two vu me- 
ters, mounted at back 
of each unit, monitor 
the outputs of dual - 
track twin playback 
amplifiers. Toggle - 
type tension adjust - 
ing switches are left 
and right of meters. 

By 
LEON A. WORTMAN 

Director of Adv. & Sales Promotion 
Audio & Video Products Corporation 

fessional quality duplication work? 
One practical solution to the problem 
was supplied by the engineering de- 
partments of Ampex and Audio & 
Video Products Corporation. 

Ampex had recently developed a new 
recorder which would faithfully record 
and play back signals as high as 100,000 
cycles -per- second. This is the special - 
purpose equipment which is now used 
extensively by military and scientific 
research specialists in telemetry and 
data recording. This meant that, oper- 
ating at a multiple speed, the entire 
audio spectrum could be rapidly re- 
recorded from one tape to the other 
without attenuating either the bass or 
treble ends, and done rapidly enough 
to maintain the factor of economy. As 
a matter of fact, aside from the cost of 
the original equipment and virgin 
magnetic tape stock, the entire cost of 
duplication is labor alone, since no 
"processing" is involved. 

Referring to the block diagram, Fig. 
1, an Ampex tape transport mechanism 
is used for the playing of the original 
tape. However, the standard magnetic 
head housing was modified for this in- 
stallation. It contains no erase or rec- 
ord heads, but it does contain two sep- 
arate playback heads. These two heads 
are staggered vertically so that both 
tracks of a dual -track tape can be 
played back simultaneously. The elec- 
tronics chassis contains dual playback 
amplifiers, one for each track. Of 
course it does not contain an erase -bias 
oscillator or any record circuitry. 
When it is necessary to erase tape, a 
Cinema Degausser (tank erase) Type 
9205 is employed. 

The output of each playback chan- 
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nel terminates at line level in the 
audio rack which can be seen in the 
photographs. Separate gain controls 
are provided for each playback chan- 
nel to insure a matched balance be- 
tween the two levels. Across the out- 
put terminals of these gain controls 
are meter multipliers and vu meters 
for gain- setting. The outputs of these 
playback gain controls terminate in 
Channel Busses #1 and #2, across 
which are bridge -multipled the inputs 
to the duplicators. 

At the moment, there are five master 
tape duplicators. Like the original 
tape player, modified tape transport 
mechanisms are used. No erase head 
is provided, but bias current is gener- 
ated for the two separate record heads 
which are staggered vertically, in the 
same way that the heads are stag- 
gered for simultaneous dual -track 
playback in the master machine. The 
head housing also contains a dual - 
track playback head for monitoring 
purposes. The electronics chassis con- 
tains dual record amplifiers which are 
fed independently to each of the two 
staggered heads. Dual playback head 
amplifiers are also contained on the 
electronics chassis. Thus, dual -track 
tapes are rapidly produced by simul- 
taneously recording both tracks, re- 
sulting in an important reduction in 
labor -time costs on this score by as 
much as one -half. 

The vu meter panels are mounted 
above and to the rear of each of the 
five tape duplicators. Connected to the 
outputs of the duplicator playback am- 
plifiers, they permit continuous visual 
monitoring of the operation of the in- 
dividual duplicator channels. An audio 
power amplifier, mounted in the rack, 

Si HGL METER 
PLAYBAC MULTIPLIER 

HEAD 

Block diagram of the Audio & Video tape duplicating set -up used for the mass duplica- 
tion of the A -V Tape Libraries' music catalogue. Only two of the machines are shown. 

is connected for bridging and, through 
a rotary selector- switch, can be placed 
across either of the two channel busses 
or across any of the ten duplicator 
playback channels. Because of the ac- 
celerated tape speeds involved, the 
audio monitor functions as an indicator 
of the existence or non -existence of 
signal and as a check on over -all level 
changes. An experienced operator can 
actually detect changes in frequency 
response in addition to level changes. 

Audio rack and remote control panel. The two vu meters in 
the audio rack monitor the outputs of the dual -track playback 
channels of the original tape player. Patching facilities are 
provided. The key switches of the remote control panel en- 
cb!e the single or multiple operation of any or all units. 

By carefully auditioning the original 
tape at the correct speed and on stand- 
ard Ampex Model 2C0 and 300 equip- 
ment, the quality of the original re- 
cording is predetermined. Frequent 
spot- checking by actually playing 
every fifth duplicated tape that each 
machine produces permits close quali- 
ty control of the finished product. 

An additional operating feature is 
the specially installed "tension selec- 

(Continued on page 134) 

Another view of duplicating machine bank. The original tape 
player machine is on the left. Original tapes are usually re- 
corded at 15 or 30 inches -per- second. However, industrial or 
sales training tapes are frequently supplied at 33/4 or 71/2 

inch speeds. These are also handled by this particular set -up. 
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Novel Test Meter 
By 

PIIIL WEISS 
and 

ED. CLAIM 

Fig. 1. Commercial version of the test 
meter. This unit is manufactured by 
T V Products Co., Van Nuys, California. 

Details on a simple instrument 
d.c. voltage checks to be made 

r HE meter that a technician uses 
to check a TV set in tb« cus- 

- - tomer's home is quite different 
from the one he would use in his shop. 
In a shop instrument the important 
characteristics are : accuracy, stabil- 
ity, high impedance, and good fre- 
quency response. In a field instrument 
the most important characteristics are : 

ruggedness, convenience, compact size, 
and light weight. 

On a house service call the meter is 
seldom used except to check the d.c. 
voltage at a few power points, and at 
the plate and screen of a few tubes. 
Here the accuracy of the meter is 
quite unimportant when working on 
an unfamiliar chassis, with no circuit 
diagram, and only a general idea of 
what the correct voltages should be. 
For this type of work the technician 
requires a simple, rugged meter small 
enough to fit in the tool box. If 
greater accuracy is required, he may 
also keep a v.t.v.m. out in the car, to 
be used on rare occasions. For years 
the author carried the common volt - 
ohm-milliameter in his tool box. The 
standard one -mil movement was too 
insensitive for many applications, par- 
ticularly for use with a standard high 
voltage probe. The special high volt- 
age probe built for this meter was too 
bulky and loaded the circuit exces- 
sively (1 mil at 20,000 volts is 20 
watts). The meter leads were always 
tangled, with broken clips and the in- 
sulation burned from brushing against 
hot tubes and drawing high voltage 
arcs. 

The instrument was too big to fit 
inside most TV cabinets, where it was 
too dark to read it anyway, so it was 
usually set on top of the cabinet, a 
hazardous location at best. As a re- 
sult of its many falls from cabinets 
the glass was broken and the plastic 
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which will permit 
on home TV calls. 

case cracked. The pointer was banged 
out of shape, the switch was erratic, 
and the knob was always falling off. 
The meter was costly to replace, and 
too big and heavy to carry around in 
a crowded tool box. 

The "flash- meter" shown in Fig. 1 
is the size of a fountain pen. The parts 
cost 50 cents. It uses no lead wires. 
The tip is applied to the point of meas- 
urement and the ground- return is 
through the user's body. The body re- 
sistance is negligible compared to the 
high impedance of the meter. One 
finger is held against the metal band 
on the instrument, and another finger, 
of either hand, touches the chassis. 
The neon glow lamp indicates the d.c. 
voltage by flashing at the rate of one 
flash per second per hundred volts. 
With a little practice, voltages can be 
read within 25 %, or about as close as 
on the meter with the old bent pointer, 
through the cracked glass in a dark 
room. 

The current flow is too slight to be 
noticed even by the most squeamish, 
but a ground wire may be used if de- 
sired. The flash -meter is especially 
handy in sets where the chassis is not 
grounded. The ground finger is placed 
on the chassis as if it were ground, 

.since the leakage resistance to the 
chassis is usually much less than that 
of the instrument. 

Fig. 2. Circuit diagram of test unit. The 
resistor should be as large as possible. 

NE51 

22 

2 w. 

The circuit is shown in Fig. 2. The 
resistor is the highest standard value 
obtainable, and is safe to use up to 3000 
volts. It provides a higher input im- 
pedance than most v.t.v.m.'s. The con- 
denser is used to store up enough 
energy to cause a visible flash, and is 
chosen to give a convenient rate of 
flash. Higher values of resistance or 
capacity would result in a propor- 
tionally slower rate. Flashes up to 10 
or 15 per second can be evaluated by 
waving the neon lamp back and forth 
slightly. The lamp itself is an NE51, 
and is easily replaceable if broken. 

Unfortunately, the neon lamp will 
not flash below 75 volts. Lower volt- 
ages can be measured indirectly by 
placing the ground return finger at 
some convenient point at about 150 
volts and measuring down from there. 
Again for the squeamish, a ground wire 
may be used. Another less convenient, 
but safer, method to measure below 75 
volts, is to hold a tiny 671/2 volt battery 
in series with the ground finger, thus 
extending the range of the flash -meter 
down to 71/2 volts. The drain on the 
battery is very small. 

Voltages around 10,000 volts can be 
measured with the aid of a standard 
high voltage probe. With a 560 meg- 
ohm probe, the lamp flashes four times 
per second at 10,000 volts. A cheap 
high voltage probe can be made by as- 
sembling four 22 megohm resistors in 
series inside a bakelite tube. This 
gives a flash rate of 20 per second at 
10,000 volts. If desired, the condenser 
can be reduced in value five times, 
which makes the instrument more use- 
ful at high voltages, but rather tedious 
to use at low voltage, since it would 
flash only once every 5 seconds at 100 
volts. This makes the instrument 
quite accurate, if a watch is used to 
time the flashes, but of course it is not 
intended to replace the v.t.v.m. 

To sum up the advantages and dis- 
advantages of the flash -meter as com- 
pared with any other device which can 
fit in the tool box: The flash -meter 
measures 6 "xl /2 "xl /2" and weighs just 
2 ounces. It requires no leads and 
needs no switching. The impedance is 
22 megohms and the unit may be used 
with a high- voltage probe. It is prac- 
tically unbreakable and is almost burn- 
out proof. Accuracy of 25 per -cent is 
possible with this gadget and the unit 
will measure d.c. voltages from 75 to 
1000 volts. It costs approximately 50c 
for parts. 

By contrast, a 1 ma. meter measures 
6 "x3 "x3" and weighs approximately 20 
ounces. Both leads and switching are 
needed. The impedance is 1000 ohms - 
per -volt and the meter is nearly use- 
less at high voltages. It is a relatively 
fragile instrument but will measure 
both a.c. and d.c. volts from 0 to 1000 
in addition to reading ohms and mil- 
liamperes. Accuracy is about 10 per- 
cent and the parts required cost about 
$13.50. 

From this comparison it is easy to 
see that this handy little meter has 
many advantages in TV servicing. 
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A Sin1e-Sideband 

TRANS_l'IITTER 

ADAPTER 
By 

JOHN F. CLEMENS 
W 9ERN 

NEW horizon in amateur radio 
communication is opening with 
the advent of practical single - 

sideband transmission. This type of 
radio phone has been used for years by 
commercial stations and the theoreti- 
cal nature of the system has intrigued 
engineers with its terrific possibilities 
in savings of both radio spectrum and 
power. Only within the past few years 
have amateurs demonstrated t h at 
single -sideband communication is prac- 
tical for the average amateur and 
many experimentally- minded hams are 
enjoying its many benefits on the air 
today. Anyone who has never heard 
this type of phone should listen near 
the high frequency end of the 75 meter 
band any evening. Of course, the un- 
initiated will be somewhat at a loss 
to understand the voices they hear, but 
a little experimenting with the receiver 
adjustment will reveal the secret of 
tuning in the signal. Briefly, the re- 
ceiver is used in about the same way 
one would use it to receive a c.w. sig- 
nal : a.v.c. off, b.f.o. on, audio gain full 
on, and r.f. gain reduced. The prob- 
lem then is just a matter of tuning the 
receiver to the frequency where the 
b.f.o. would zero -beat the carrier of the 
transmitting station. Of course, the 
fact that the transmitting station is 
not radiating a carrier is somewhat of 
a complication, but slow and careful 
tuning will quickly make the voice un- 
derstandable and very fine tuning will 
produce excellent quality. It is im- 
possible to distinguish between single - 
sideband and conventional AM with a 
properly adjusted receiver, except that 
the single -sideband station will show 
little or no selective fading, and will 
usually be readable through consider- 
ably more interference since the re- 
ceiver may be adjusted for greater se- 
lectivity without impairing reception. 

Two methods of single -sideband gen- 
eration are in use among amateurs to- 
day. Both methods have some points 
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Front view of the unit. The adapter produces one 
watt of single sideband output on either 75 or 20 
meters when driven by a c.w. input signal in 
the 4 mc. band. Toggle switch permits operator 
to select either upper or lower sideband output. 

Used between the low -cost exciter unit and the 150 -watt 
r.i. amplifier described in the February and March issues, 

this adapter permits simile -sideband phone transmission on 

two bands. A roiee- operated relay circuit is also included. 

in common. Of course, the received 
signal is the same irrespective of the 
system used to produce it and the re- 
quirements in the transmitter stages 
which amplify the signal to the desired 
power level are also the same. The 
two systems are called the "filter" sys- 
tem and the "phasing" system. 

It is well known that in an ampli- 
tude modulated signal, three compo- 
nent waves make up the output signal 
which is transmitted to the receiver. 
These components are the carrier, 
which remains unchanged in frequency 
or amplitude during modulation, and 
the two sidebands. The frequency of 
the sidebands is determined by the 
modulation frequency, one being the 
sum of the carrier and modulation fre- 
quency, and the other being the dif- 
ference between the carrier and the 
modulation frequency. The amplitude 
of the sidebands varies from zero, 
when there is no modulation, up to 
one -half the carrier amplitude at 100% 
modulation. Since these component 
waves are distinct, it is possible to 
transmit either of the sidebands, or 
both of them, without transmitting the 
carrier. In the filter method of gen- 
erating the single -sideband signal, the 
modulated signal is merely passed 
through a very selective filter which 
will pass only the range of frequencies 
which the desired sideband will have 
with modulating frequencies over the 
voice range. This requires a filter 

about 3 kc. wide with very great at- 
tenuation at the frequencies of the car- 
rier and the unwanted sideband. 

The phasing system makes use of 
other principles, namely, balancing out 
unwanted components by generating, 
simultaneously, components equal in 
amplitude but of opposite phase. All 
these signals are combined in a com- 
mon tank circuit, where the unwanted 
components combine in opposite phase 
and hence add up to zero, while the de- 
sired sideband components add in- 
phase to produce the output signal. 
The necessary phase relationships for 
this balancing procedure are obtained 
automatically in the following arrange- 
ment : 

Two separate transmitters are driven 
from the same source of r.f., at the 
carrier frequency. The r.f. driving 
power for one of these transmitters is 
passed through a network which shifts 
the phase of the voltage by 90 degrees, 
while the other transmitter receives 
its driving voltage directly from the 
r.f. source. Therefore, the two trans- 
mitters are being driven by voltages 
90 degrees apart in phase. 

An audio signal is used to modulate 
each transmitter independently by con- 
ventional circuits. Audio voltages for 
the two transmitters are again derived 
from the same 'source, but the audio 
signal is passed through a network of 
resistors and condensers which has two 
pairs of output terminals, and due to 
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Schematic diagram of the single -side- 
band transmitter adapter. This unit is de- 
signed to be used with the low -cost ex- 
citer unit and the 150 -watt universal ri. 
amplifier previously described by author. 

the special design of this network, the 
output voltage at one pair of terminals 
always lags the output voltage across 
the other pair of terminals by one 
quarter of an audio cycle, or 90 de- 
grees. When the output of the two 
separate transmitters is combined by 
connecting them to a common tank 
circuit, one of the sidebands is bal- 
anced out while the other is reinforced. 
Meanwhile, the carrier output of each 
transmitter has been prevented from 
reaching this tank circuit by resorting 
to an older and better -known circuit, 
the balanced modulator. Each modu- 
lated stage in each of the transmitters 
is a balanced modulator so that no car- 
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tier output appears in the individual 
transmitter outputs or the combined 
output of the two. This, in brief, is the 
mechanism of the phasing method of 
generating single - sideband signals. 
Reference to the bibliography will ex- 
plain this system in greater detail. 

The principal benefits derived from 
single -sideband and suppressed carrier 
transmission are savings in power and 
frequency spectrum. It is a little diffi- 
cult to give exact figures on the 
amount of power SSSC will save un- 
less a specific example is given. For 
the purposes of this analysis it is de- 
sirable to speak, at the outset, of trans- 
mitter power output rather than in- 
put. Assume a conventional AM rig 
which has a rated output of 100 watts. 
This is the power in the carrier wave. 
At 100% modulation, each of the two 
sidebands will contribute 25 watts to 
the output circuit, so that the average 
power output at full modulation is 150 
watts. 

A single sideband will give equal 
coverage and "loudness" in the same 
receiver if its output is 50 watts. But 
since the spectrum of the transmitter 
is less than half as great as in the case 
of the AM transmitter, there is no rea- 
son why the receiver should not be 
used with greater selectivity. If the 
selectivity of the receiver is doubled, 
the signal -to -noise ratio will be im- 
proved to the point where a single - 
sideband transmitter with an output of 
only 25 watts will give the same signal - 
to -noise ratio as the original 100 watt 
AM rig. Essentially, then, a single - 
sideband transmitter rated at 25 watts 
will compete successfully with an AM 
transmitter having an output of 100 
watts. 

To obtain a carrier output of 100 
watts will require an input to the 
AM transmitter of approximately 300 
watts, assuming the use of grid bias 
or some similar form of efficiency 
modulation. (Plate modulation would 
give better efficiency in the r.f. power 
stage but additional power require- 
ments in the audio power -generating 
stages would have to be charged 
against the over -all AM transmitter, 
resulting in about the same, or even 
slightly less, total transmitter effi- 
ciency.) 

The linear amplifier in the single - 
sideband transmitter will, theoreti- 
cally, be capable of an efficiency of 
78 %, but to be on the safe side we will 
assume that the actual efficiency ob- 
tained is only 50 %. Therefore, an in- 
put of 50 watts to the single- sideband 
transmitter will be required. 

It can be seen from this comparison 
that a much smaller single -sideband 
transmitter competes equally with a 
large AM transmitter with a practical 
ratio of about six -to -one. An additional 
benefit is derived from the fact that 
the linear amplifier in the single -side- 
band transmitter is operating at full 
input only with full modulation and it 
is possible that during periods of no 
modulation the power input may be 
close to zero. `In the AM transmitter 
the input with no modulation is still 
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Rear view of adapter. The chassis measures 11x7x2 inches. The voice -operated 
relay contacts connect to the terminal strip for control of the external circuits. 

300 watts. This means that the tube 
capacity in the AM transmitter must 
be very much greater than in the 
single -sideband transmitter. For in- 
stance, a single 807 should be limited 
to an input of about 45 watts in the 
type of AM rig we have used as an ex- 
ample, while the same tube is rated to 
deliver an output of 60 watts under 
the conditions of operation suitable for 
single -sideband suppressed carrier 
transmission. 

The transmitter adapter pictured is 
designed to be inserted in series with 
the 50 ohm coax cable between the 
low -cost exciter and the 150 -watt uni- 
versal r.f., amplifier described by the 

author in the February and March, 
1952 issues of this magazine, although 
it may be used with other equipment. 
It converts, the one watt c.w. output 
of the exciter to a single -sideband sig- 
nal having a peak power output of 
about one watt. Either upper or lower 
sideband is available with the flip of 
the toggle switch on the front panel. 
The phasing system is used. The unit 
is completely self -powered and auxil- 
iary circuits are included to give voice - 
operated -relay control of the trans- 
mitter. The 80 -meter signal of the 
v.f.o. is used to give v.f.o. operation 
over the entire phone band and by 
plugging in a 20 -meter coil into the 

Underchassis view. The general placement of parts may be seen in this photo- 
graph. The balancing controls and gain control are mounted on front panel of unit. 
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The audio phase shift network is composed 
of broadcast -type adjustable mica padders 
and Vs watt resistors, assembled on an in- 
sulating panel. A 1000 µµfd. silver mica 
condenser parallels the padder to obtain 
large capacity required of condenser C,o. 

adapter, the same v.f.o. is used to cover 
the 20 -meter phone band where the 
output is also one watt. 

The simpler parts of the adapter cir- 
cuit will be covered before analyzing 
the single -sideband generating system 
itself. First, a standard power supply 
delivers an output of 300 volts of well - 
filtered d.c. Hum can be ruinous to 
the quality of the SSSC transmitter 
in the low power stages, so adequate 
filter condensers should be used. 

The 6C4 is used as a separate audio 
amplifier to drive the voice -operated re- 
lay circuit. This amplifier is connected 

to the output of the second micro- 
phone amplifier stage before the gain 
control so that settings of the gain con- 
trol do not affect the relay operation. 
The 6C4 output is rectified by the diode 
plates of the 6BF6 and the resulting 
d.c. is applied as a bias voltage to the 
triode section. The relay windings are 
in the plate circuit of the triode sec- 
tion and the relays are held in by the 
plate current of the tube in the absence 
of audio signals. Since the coupling 
condenser, Cr., is charged through the 
low plate resistance of the 6C4, the 
bias appears on the grid of the 6BF6 
almost instantly when an audio signal 
is introduced, causing the relays to be 
de- energized. R. and CB comprise an 
audio filter which prevents the audio 
voltage from reaching the 6BF6 grid, 
which would cause the relays to chat- 
ter, but the time constant of the com- 
bination is too short to cause any ap- 
preciable lag in actuating the relays. 
The bias voltage must bleed off the 
grid through R, and since it is of much 
higher resistance than the 6C4 plate 
resistance, there is a delay of a frac- 
tion of a second after cessation of the 
audio signal before the relays are re- 
energized. Thus, the relays close im- 
mediately when the operator starts 
talking and open a fraction of a second 
after he stops, but the lag is sufficient 
to hold the circuits closed during nor- 
mal talking. By "closing" in this case, 
is meant, of course, closing the exter- 
nal circuits, i.e., the v.f.o. plate supply 
and the antenna relay or receiver 
muting circuits which may be used. 

The microphone input stage employs 
cathode bias to allow the use of a low - 
resistance dynamic mike. The second 
half of the 12AT7 uses contact poten- 
tial bias to get more gain by avoiding 
cathode degeneration. There is plenty 
of audio gain for even low output 

Under chassis view of the r.f. circuits. The crystal oscillator and balanced modu- 
lator tank circuits both feed the 6AG7 grid. The r.f. phase shift condensers and 
resistors are assembled en the tie strip between the balanced modulator tubes and L,. 
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mikes. The second 12AT7 is a direct - 
coupled phase inverter, with its bal- 
anced output direct coupled to the 
phase shift network. C, is used to limit 
the high frequency response of the au- 
dio circuits to the range of frequencies 
over which the audio phase shift net- 
work is effective. 

The audio phase shift network itself 
is built of standard value resistors 
(10% tolerance) and adjustable pad- 
der condensers. The padder condensers 
are of the same type but plates and 
mica may be pilfered from the low ca- 
pacity units and added to the high ca- 
pacity units. These condensers are 
best set to the desired value on a ca- 
pacity bridge before being installed. 
The capacity values should be matched 
within about 5%. Once adjusted, the 
network needs no further attention. 
It should provide two outputs (at the 
grids of the two 6AQ5's) 90 degrees 
apart in phase and equal in amplitude, 
over a range of approximately 140 to 
4000 cycles. The RC product of each 
element in the network is exactly 
equal to the value originally' specified 
by Domel but the values of the resist- 
ors have been increased ten times, 
while the capacities have all been re- 
duced by a factor of ten. This results 
in a network of smaller components, 
while presenting load impedances to 
the associated tubes which are of con- 
ventional order. It should be noted 
that there is a d.c. path through the 
network from the 12AT7 cathode to 
each of the 6AQ5 grids, so that a por- 
tion of the cathode voltage appears at 
the 6AQ5 grids. This positive bias is 
compensated for by an unsually large 
value of cathode bias resistor (Rn) in 
the 6AQ5 stage so that the normal 
operating bias of the 6AQ5's is nega- 
tive. 

Approximately one watt of audio 
power is obtained from the secondary 
of each of the 6AQ5 output transform- 
ers, T. and T2. Although the trans- 
formers shown are surplus SCR -522 
modulation transformers run back- 
wards, any small modulation trans- 
former of about one -to -one ratio is 
satisfactory. Impedance matching con- 
siderations are not critical. 

The radio frequency driving power 
is coupled into L, through a 50 ohm 
coax cable from the exciter. The pri- 
mary effective inductance is resonant 
with C. at the input frequency and the 
primary -to- secondary ratio of L, has 
been adjusted so that the resistive corn - 
ponent presented to the input cable is 
50 ohms. The input coax cable is there- 
fore terminated in its characteristic 
impedance, the most efficient and de- 
sirable condition possible. The slug 
tuning L, is adjusted for maximum r.f. 
drive which corresponds to the matched 
condition. The turns ratio for L, was 
actually determined experimentally by 
means of bridge measurements on the 
input coax and if this coil is duplicated 
closely, a good impedance match is as- 
sured. 

One of the balanced modulators re- 
ceives its excitation voltage directly 

(Continued on page 152) 
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By SCOTT BELT 
Research Dept., Allen B. Du Mont Laboratories, Inc. 

1HIS month's cover shows a por- 
tion of the new Du Mont WABD 

- - transmitter installation on the 
82nd floor of the Empire State Build- 
ing in New York City. The transmit- 
ting antenna is installed atop the 102nd 
floor of the building -a common steel 
tower being employed to support the 
transmitting antennas of WABD and 
several other metropolitan area tele- 
vision stations. 

In the Du Mont transmitter instal- 
lation the equipment is arranged in a 
"U" in order to bypass a large cross - 
section supporting column located in 
the center of the room. Despite this ar- 
rangement, it was necessary to locate 
the equipment in such a way that the 
operating engineer could have a clear 
view of all front panels and indicating 
instruments. 

When the engineer is seated at the 
control console, thirteen racks of video 
and audio equipment, auxiliary to the 
transmitter, are installed to his right. 
The Du Mont 5 kilowatt (visual) and 
2.5 kilowatt (aural) "Oak" type trans- 
mitter is installed to his left while the 
five transmitter cubicles, or cabinets, 
are mounted in the wall facing the 
thirteen racks of auxiliary equipment 
across the room. Thus the large cross - 
section column does not interfere with 
the station operation because of the 
carefully planned layout. 

Metal duct piping and an exhaust 
system remove the warm air from the 
5 kw. transmitter cubicles and equip- 
ment racks in order to keep the equip- 
ment at a safe operating temperature. 
The transmitter is air -cooled through- 
out so the warm air radiated by the 
tubes must be exhausted. 

The transmitter console, behind 
which the operating engineer is seated, 
contains all of the controls and meters 
required for normal and convenient 
operation of the transmitter. The con- 
sole has provision for placing the trans- 
mitter into or out of operation, and 
for checking its performance under 
regular operation -particularly with 
reference to the quality of the incom- 
ing and transmitted signals. In addi- 
tion, equipment has been incorporated 
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Du Mont 5 kw. "Oak" 
transmitter installed at 
Station WABD, Empire 
State Bldg., New York. 

WABD's new transmitter installation in the Empire 
State Building has many unique operating features. 

which will permit tracking down and 
eliminating operating faults and diffi- 
culties which may develop during the 
course of a transmission. All of the 
essential meters necessary to the op- 
eration of both the visual and aural 
portions of the transmitter are dupli- 
cated at the console so that the opera- 
tor may read them without leaving his 
position. 

A line waveform monitor at the con- 
sole displays the video waveform on a 
small cathode -ray tube screen, the 
horizontal sweep being linear and pre- 
cisely synchronized at half the line 
frequency of the video signal, i.e., 7875 
cycles -per- second. The horizontal scan- 
ning rate is, of course, 15,750 cycles - 
per- second under American television 
standards. 

The frame waveform monitor, simi- 
lar to the line waveform monitor, has 
a sweep frequency equal to half the 
field frequency of the video signal, or 
30 cycles -per- second. The field rate 
in television is 60 cps. 

Thus, the electronic information in 
the picture, at either the horizontal 
or vertical frequency, may be viewed 
by the operator on either one of the 
two small monitoring cathode -ray tube 
screens. 

A larger picture monitor, which is 
capable of high resolution and is lo- 
cated at the center of the console 
panel, permits the operating engineer 
to continuously monitor the picture be- 
ing transmitted. 

Suitable gain and level controls and 

indicators are provided at the console 
for handling both the visual and the 
aural levels required for proper signal 
transmission. 

Also visible in the cover photograph 
is the "Monochrome Scanner" which is 
housed in one of the auxiliary racks 
to the right of the console. This new 
unit replaces the monoscope camera 
chain which was formerly used to 
transmit the station's test pattern ex- 
clusively. 

The Du Mont TA 150 -B "Mono- 
chrome Scanner" not only provides a 
means for transmitting the station test 
pattern but may also be used to trans- 
mit regular 2" x 2" slides of the type 
used for advertising messages. These 
"spot" announcements in slide form 
may be inserted at any point in the 
program by merely pushing a button 
which controls the scanner. As many 
as 25 slides may be inserted in the 
magazine of the scanner at one time 
and the slides can be changed at the 
rate of one every .2 second, at the push 
of the button. 

This scanner unit is actually a com- 
plete signal source for the television 
station and it is only necessary to 
provide horizontal and vertical drive 
and blanking from a standard sync 
generator to place this equipment in 
operation. 

This equipment eliminates the neces- 
sity for "firing" up a whole camera 
chain just to transmit a test pattern 
or "spot" announcements on slides. 
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ANTENNA COUPLERS 

for Militi-Set Operation 

By 
WALTER. H. BUCHSBAUM 

Author, "Television Servicing" 

Eliminate unnecessary antenna installations by 
using a single array to feed several TV sets. 

r HE problem of operating several 
TV receivers from a single an- 

- - tenna comes up frequently in TV 
service work. When a second TV re- 
ceiver is sold it is quite a sales point 
to add that the present antenna will do 
the job for both sets. In the service 
shop itself it is important to have sev- 
eral antenna connections available and 
it is not always practical to clutter up 
the roof with four or five antennas, es- 
pecially if the space is small and the 
antennas interfere with each other. In 
apartment houses the antenna situa- 
tion is often the main reason why land- 
lords discourage TV sets and some- 
times prohibit roof antennas entirely. 
Thus, use of a single antenna for sev- 
eral TV receivers is a very desirable 
feature and knowing how to make such 
installations is bound to mean more 
money for the technician. 

Many different devices are sold to 
the service trade for the purpose of 
permitting multiple installations, but 
not all of them will work in each par- 
ticular instance. In many cases a 
simple home -made or inexpensive com- 
mercial unit will do a good job while 
in the other instances an elaborate, 
well engineered system may be needed. 

Requirements 
The three main requirements of any 

system of multiple TV installations 
are: enough signal, correct impedance 
match, and sufficient isolation to avoid 
oscillator radiation. RTMA standard 
measurements for receiver sensitivity 
use two indications; the number of mi- 
crovolts input which will produce one 
volt of signal at the detector above 
noise, and the number of microvolts 
required to produce 20 volts peak -to- 
peak at the kinescope. A fairly sensi- 
tive receiver will require about 150 
microvolts for 1 volt at the second de- 
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tector and half that much for a 20 volt 
signal at the picture tube. If a 500 
microvolt signal is supplied, any prop- 
erly aligned receiver will give very 
adequate pictures. In fringe areas 
good reception is often obtained with 
50 or 100 microvolts, but for our pur- 
poses let us assume that 500 microvolts 
is the minimum signal any good TV 
installation should supply. Most an- 
tennas within a 20 mile radius from a 
station will produce anywhere from 
500,000 to 10,000 microvolts, much more 
than the minimum needs. To deter- 
mine just how strong a signal a par- 
ticular antenna is delivering it is best 
to use a calibrated field strength me- 
ter, but a rough indication may be 
obtained by measuring the a.g.c. bias 
of the TV set. If the bias for the i.f. 
tubes ranges from 4 to 6 volts, the sig- 
nal is well over 10,000 microvolts in 
the average set. Readings and receiver 
sensitivities will vary, but whenever 
the bias reaches over 3 or 4 volts the 
signal is much stronger than needed. 
Since the signal must be divided up 
in multiple installations, the signal 
strength at the antenna is an impor- 
tant consideration and will determine 
just how elaborate and expensive the 
installation will be. 

Assuming that the antenna picks up 
a clean signal of sufficient strength, the 
impedance matching of the antenna to 
the transmission line and of the line to 
the receiver are the next important 
steps. A mismatch at either end of the 
line can result in reflections or "stand- 
ing waves" which means a loss in sig- 
nal at the receiver plus the appearance 
of a reflection or "ghost" on the screen. 
In the average installation some mis- 
match usually exists, but it is so slight 
that it is not objectionable. For ex- 
ample, the antenna impedance at the 
feed points is rarely exactly 300 ohms, 

while the standard 300 ohm twin -lead 
does have that value as its character- 
istic impedance. The nominal 300 ohm 
input of most TV receivers can vary 
anywhere from 50 to 500 ohms and 
some laboratory measurements by the 
author show just such a variation in 
identical tuner models. To verify this, 
try grasping the twin -lead of any in- 
stallation on a high -band station and 
slide your hand up and down the line. 
Usually some variation in contrast will 
be observed during this procedure. 
This, by the way, is the simplest check 
for reflections or standing waves on a 
twin -lead transmission line. The im- 
portance of impedance matching can- 
not be exaggerated, especially when 
more than one receiver is connected to 
a single antenna. We shall refer to 
this again when actual installations 
are described. 

Interference from sources outside 
the antenna and its transmission line 
can be eliminated by using suitable 
filters as long as the interfering sig- 
nal is not the same frequency as the 
incoming TV signal. In the latter in- 
stance a remedy may be quite complex 
or impossible. A particular type of 
such interference is radiation from an- 
other TV receiver. Assume that your 
set is tuned to Channel 5 and your 
neighbor's set to Channel 2. The pic- 
ture carrier from Channel 5 has a fre- 
quency of 77.25 mc. and the local os- 
cillator in your neighbor's set operates 
at approximately 80 mc. This 80 mc. 
signal will be received together with 
Channel 5 and produce a 2.75 mc. in- 
terference on your screen. This will 
appear as a weaving grid, superim- 
posed on the picture from Channel 5. 
Varying the fine tuning control may 
have some effect on the grain of the 
interfering pattern, but the only sure 
way to eliminate it is to reduce the 
amount of radiated signal your anten- 
na receives. There are many other 
combinations of TV channels that will 
show interference between two re- 
ceivers due to oscillator radiation and 
a lot depends on the i.f. frequencies 
which determine the oscillator fre- 
quency. One solution to the problem 
is the adoption of 40 mc. i.f. amplifiers 
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which would place oscillator frequen- 
cies so far apart that there could be 
no interference within one TV band. 
Another solution lies in better shield- 
ing and decoupling in the design of TV 
tuners to minimize the radiated signal. 
Both of these solutions, however, are 
beyond the scope of the service tech- 
nician and other means must be found 
to overcome this problem which be- 
comes most acute when several re- 
ceivers are connected to a common 
antenna. 
Two Receivers On One Antenna 

The simplest instance of multiple TV 
installations is the home having two 
receivers which are to be fed from a 
single antenna delivering a fairly 
strong signal. Assume that with a 
single receiver connected to the an- 
tenna, the weakest station will produce 
an a.g.c. bias of 4 volts. This corre- 
sponds to at least 10,000 microvolts at 
the transmission line terminals. Since 
we know that most receivers will give 
excellent pictures with 500 microvolts, 
considerable losses can be tolerated in 
coupling both TV sets to the single an- 
tenna. 

Fig. 1 shows the circuit for such an 
installation using resistor matching 
pads and isolating condensers. The 
purpose of C, is to avoid a.c. short cir- 
cuits in case either or both receiver 
chassis are "hot" or grounded to the 
power line. The two H -type matching 
pads help to reduce oscillator radiation 
interference from one receiver to the 
other. It is true that they also result 
in a loss of signal, but we are only 
using these pads because more than 
enough signal is available. If each of 
these pads were designed so that 1 /10 of 
the input voltage appears at the out- 
put, the 10,000 microvolt signal would 
be reduced to 1000 microvolts for each 
receiver. This is quite sufficient for 
excellent pictures. The oscillator ra- 
diation from one set to the other, how- 
ever, would be reduced not ten, but a 
hundred times. The first pad would 
reduce it ten times, and the second pad 
would reduce the remainder again ten 
times, or a total attenuation of 100 
times. We can see now how the use of 
resistor matching pads helps eliminate 
oscillator radiation interference. 

In order to maintain the proper im- 
pedance match between the transmis- 
sion line and both receivers, the resis- 
tor network must be balanced and have 
the correct input and output imped- 
ance. In the circuit of Fig. 2, Z1ítte 

is the characteristic impedance of the 
transmission line, such as 300 ohms for 
the standard TV twin -lead or 72 ohms 
for some types of coaxial cable. The Z 
at the other end of the H -pad is the 
input impedance of the receiver. When 
the receiver is connected to the pad the 
impedance looking in at Z1,, should 
be exactly the same as the character- 
istic impedance of the transmission 
line. Therefore, a resistor of the same 
value as the receiver impedance must 
be connected across these terminals to 
maintain correct termination of the 
transmission line when one receiver is 
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not connected to the distribution sys- 
tem. 

The table of Fig. 2 gives some actual 
values for H -pads used in multiple TV 
installations. Matching receivers to a 
line having the same impedance, as in 
the first four examples of the table, 
permits fairly low losses and low at- 
tenuation. Voltage ratios of 9:1 and 
16 :1 are shown here, resulting in at- 
tenuation of 19 and 24 db respectively. 
It should be kept in mind that the re- 
duction in oscillator radiation will be 
twice the attenuation, or 38 and 48 db. 
In the case of matching a 300 ohm line 
to a 72 ohm receiver the minimum 
losses exceed the 9 :1 or 19 db figure 
and therefore only the 16 :1 or 24 db 
examples are given. The values of re- 
sistors shown in this table are chosen 
for their closeness to standard compo- 
nents. In order to avoid resonant cir- 
cuits the wirewound type of resistor 
should not be used for these pads, but 
only 1/2 watt carbon composition types 
employed. The actual construction of 
an H -pad as described here is quite 
simple, but a few rules must be ob- 
served. Unless 5% tolerance resistors 
are used it is advisable to measure a 
number of resistors with a correctly 
calibrated ohmmeter and select those 
closest to the prescribed values. If pos- 
sible both R, resistors should measure 
the same, even if the value is slightly 
different from the desired one. The 
same applies to the two R2 resistors. 
This is recommended to avoid unbal- 
ancing the input to the receiver. To 
maintain the correct impedance and 
keep stray capacities at a minimum, 
the smallest resistor, not over 1/2 inch 
long, should be used. Keep all leads 
very short, preferably less than 1/2 

inch. Soldering such short leads tends 
to heat up the resistor excessively and 
special care should be taken to make a 
good solder connection without apply- 
ing too much heat to the resistors. 
Many technicians mount an H -pad on 
a small piece of bakelite or polystyrene 
to keep all parts in place, while others 
use a layer of polystyrene or Scotch 
tape to add some rigidity and insula- 
tion. Under no circumstances should 
such a pad be taped up with ordinary 
electrician's or any paper based tape, 
since this might reduce the impedance 
and result in mismatch. 

In a multiple installation using re- 
sistor pads, the best location for the 

Fig. 1. Circuit for coupling two receivers 
by means of resistor matching pads and 
isolating condensers of suitable size. 

RI R2 

21n R3 

RI R2 

(A) 

Z6.. Zrec, 
>v< dip 

RI R2 R3 

300 300 9 19 75 75 220 

300 300 16 24 90 90 160 

72 72 9 19 18 18 56 

72 72 16 24 22 22 39 

300 72 16 24 133 4.7 75 

72 300 16 24 4.7 133 75 

(B) 

Fig. 2. (A) Network for matching two re- 
ceivers of different characteristic imped- 
ances. (B) Table of values for H -pads as 
used in multiple television installations. 

Fig. 3. Commercial -type coupler used to 
connect two to four sets to one antenna. 

pad is near the receiver antenna termi- 
nal. Remember that an unused pad 
must be terminated with an additional 
resistor of the same value as the re- 
ceiver's input impedance. Actual ex- 
perience shows that up to ten receivers 
can be operated from a single antenna 
giving 10,000 microvolts of signal or 
more provided that the distance be- 
tween receivers is not less than 10 and 
not more than 50 feet. If sets are too 
close, radiation through the air will 
undo the work of the attenuator pads. 
At distances beyond 50 feet the losses 
due to the long transmission line will 
become large enough to seriously re- 
duce the useful signal. 

Commercial Antenna Couplers 
Several TV accessory manufacturers 

offer coupling devices that permit two 
or four TV sets to be operated from 
one antenna without the use of resistor 
pads. One type of circuit found in 
these units is shown in Fig. 3. This is 
effectively a simple r.f. transformer 
with the primary connected to the an- 
tenna and two secondaries for the two 
TV receivers. The actual appearance 
of this device is more like that of the 
elevator transformer input circuit used 
in many TV tuners to permit either a 
300 or 72 ohm input. An effort is made 
to minimize the capacitive and induc- 
tive coupling between the two wind- 
ings going to the receivers to reduce 
oscillator radiation. Nevertheless there 
is considerable coupling between the 
two sets and oscillator radiation may 

(Continued on page 86) 
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The different types of speaker- connection adapters, used with bench speaker. 
Unit in background is used for bench -testing of Motorola two -way FM receivers. 
Box contains volume control, switch, and squelch control. The large units in 
the left foreground are used to test Wurlitzer and Rock -Ola juke box amplifiers. 

To Speed Up Your Service 

r \IME saved is money earned, in 
anybody's shop. Your service 

- - bench itself can be a tool -an ac- 
tual test -instrument -with a few sim- 
ple additions. A test speaker, a few re- 
sistors and switches, an old choke or 
field coil, a small panel with a d.c. am- 
meter and binding -posts, together with 
an easily -built set of adapter harnesses 
and test leads, can earn several dollars 
each month and make your work a lot 
easier. 

Testing radio or TV chassis without 
pulling the speaker; testing p.a. sys- 
tems or juke -box amplifiers under load; 
checking auto radios without removing 
the speaker from the car; testing two - 
way FM radio equipment without pull- 

By JACK DARR 

Many tedious service procedures can be expedited 
by adopting these unique technician- tested aids. 

ing the control heads; locating distor- 
tion, rattles, noisy transformers, or 
field coils; all of these procedures and 
more can be done easily with a gadget 
like this. The one described was set 
up to fit our requirements. Yours can 
be different, if you have different 
equipment to work on. The whole 
thing can be built out of junk -box 
parts, if desired, for a small outlay of 
cash. Ours is built into a panel of the 
bench. It could be built into a small 
box, if it would be more convenient. 

Bench power panel used to test an auto radio. Ammeter on right measures drain 
of set, meter on left measures charging current into battery. Switch in the 
center controls battery charger. Note extension jacks at right of photo. These 
are connected in parallel with jacks on main test speaker panel. A simi- 
lar test set at the other end of the bench, increases usefulness of the set. 
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Fig. lA is the schematic of the 
bench -speaker assembly and its con- 
nections. The speaker is a salvaged 
8 -inch PM unit which has been re- 
coned. T, is a 10,000 ohm, center - 
tapped, output transformer, also sal- 
vaged. R, is a 16 -ohm, 25 -watt re- 
sistor, for testing p.a. and juke -box 
amplifiers. R2 is a 10,000 ohm, 50 -watt 
resistor, tapped at 5000 ohms, which is 
used as a substitute field on juke boxes. 
SO, is a heavy -duty octal socket, used 
with adapter cables for juke box test- 
ing. Extensions are run from the 
voice -coil field and output- transformer 
wires to the ends of the bench, to elimi- 
nate moving the chassis or having to 
use excessively long wires. These are 
connected in parallel with the jacks on 
the main panel. Only one set may be 
connected at a time, of course. Si is 
used to disconnect the voice coil from 
the transformer, if necessary. L, is 
an old 1000 -ohm speaker with a bad 
voice coil, however, a choke could be 
used here instead. S2 is the "VC Re- 
sistor" switch, used with R, for p.a. 
system tests. Pin jacks are also con- 
nected to this resistor for use if needed. 

Now, let's put it to work. Although 
there are a lot of different speaker 
plugs in use, from the tiny RCA phono- 
type plug up to a heavy -duty, 6 -pin 
unit on p.a. systems, there is just 
barely enough standardization to let 
us get by without having to build a 
warehouse to hold them all. A stand- 
ard 4 -, 5 -, 6 -, and 7 -pin, male, the 4 -, 
5 -, and 6 -pin "recessed male" type and 
similar female types, a plug such as 
used on 1.4 -90 v. battery packs, a 
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standard 1.4 -volt "A" battery plug, and 
about a half -dozen special plugs for 
the non -standard sets, will take care 
of over 90% of the sets encountered. 
If you have quite a few of one particu- 
lar model, it'll be worth -while to order 
a speaker plug from the manufacturer 
or your distributor. Philco, Stromberg- 
Carlson, RCA, and many others have 
these special plugs, which can be pur- 
chased for only a few cents each. 

In addition to the plugs, you'll need 
two pairs of test leads, 36 inches long, 
with pin tips on one end, and insulated 
alligator clips on the other. With 
these, any non -standard plug can be 
jumpered and connections made to the 
proper places inside the chassis. We 
use standard pin -jacks for the speaker 
connections and banana jacks for the 
field. One pair of test leads, 36 inches 
long, will suffice here. With these three 
pairs of leads, any set can be connected 
for testing, even if you don't have the 
correct plug. 

A new adapter can be made up in 
about five minutes, if you have the 
plug and a schematic of the set with 
which it is to be used. For hooking 
up adapters to work with a center - 
tapped output transformer, for in- 
stance, it's handy to color code them; 
use a red wire for the "B- plus," and 
black for the plates. This is the rea- 
son we used different jacks for the 
field; they can be hooked up quite a 
bit faster if you do not have to trace 
them out each time. 

Automobile radios may be serviced 
faster by using adapters for the con- 
necting leads. Many of the speaker 
adapters just mentioned can be used 
on both auto and home radios. The 
"hot" leads will require special adapt- 
ers. Get one of each type fuse holder 
and put them on about an 18 -inch 
length of at least #6 flexible wire. A 
heavy battery -clip is used for the 
ground connection. The battery con- 
nections on the panel are brought out 
to two binding posts. Heavy spade 
lugs are used on the ends of each lead. 

Fig. 1. (A) Schematic of test speaker and 
accessory panel. S_ is used to select voice 
coil of speaker or load resistor for ampli- 
fier testing only. (B) The auto radio test 
panel. The 30.0 -30 ammeter was sal- 
vaged from a "defunct" Delco plant. The 
"battery booster" is a 4- ampere trickle 
charger. The switch is in the primary of 

the booster. (C) The adapter cable used 
to connect juke box amplifier to test 
speaker panel. This cable fits most Rock - 
Ola amplifiers. Cables can be made up 
to fit any amplifier. P, is an Amphenol 
male octal shell -plug while P_ is a stan- 
dard Amphenol male, five -prong plug. 

An ammeter is hooked in series with 
one of the battery wires in the panel 
(See Fig. 1B). Some of these will re- 
quire a fuse in order to make the 
connection. Bridge the fuse with a 
piece of wire soldered to the caps. With 
the ammeter in the circuit you don't 
need a fuse for protection as any over- 
load will show up instantly and it is 
annoying to have the fuse blow in the 
middle of a job. 

Mobile two -way radio equipment can 
also be serviced quickly with this same 
equipment, using a special adapter. 
Receivers and transmitters use a re- 
mote control head with the volume and 
squelch controls, switches, pilot lights, 
microphone plugs, etc. mounted in it. 
We built a dummy head, using two 
standard volume controls, a switch, 
and two plugs. The cabling is simple 
as we omitted pilot lights, etc., and 
used only the essential wires. Using 
this, a receiver can be connected for 
test in about one minute. The trans- 
mitter could also be hooked up in a 
similar manner but thus far we haven't 
found it necessary. If we do, we'll 
hook up the necessary set of plugs and 
a harness. 

Juke boxes, p.a. systems, and musi- 
cal instrument amplifiers can be tested 
for power output by using the heavy - 
duty load resistor and measuring the 
voltage developed across it. As we do 
quite a bit of juke box work, we made 
up the special adapter cable shown in 

Bench speaker unit. Left -hand vertical connections are used 
for dummy load resistor. Octal socket in center is used with 
speaker and load resistor for juke box and p.a. system tests. 

PM SPKR 

I I 

5K 

R2 (A) 

BATTERY 
BOOSTER 

o 

16 

6 

30 -0 -30 
AMMETER 

SI 

AUTO 
STORAGE 
BATTERY 

0 -4 
AMMETER 

117 V. A.C. 

4 CONDUCTOR 
CABLE tit (Cl 

Fig. 1C. This cable and plug assembly 
fits most Rock -Ola juke boxes. Any 
other make could be connected in the 
same way. A word of caution here; 
don't connect the full output of p.a. 
systems, etc. across this kind of speak- 
er, and then wonder why the voice - 
coil smokes! If you want to hear it, 
add . a small condenser from the re- 
sistor to the speaker, or turn the gain 
down. (Continued on page 116) 

Adapters used to connect auto radios to bench power panel for 
testing. Ground clip is at right. Meter is portable, with home- 
made shunt, for testing in cars. Connectors replace set's fuse. 
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A MOBILE 75 -METER V.F.O. 

By 
W. O. CICU `INBEICII . 

w4D'-'- 
Instructor, De Forest's Training, Inc. 

Rear view of the 75 -meter v.f.o. show- 
ing the "Velvet Vernier" mechanism from 
a surplus tuning unit. The chassis meas- 
ures 5" x 6" and fits a 6" x 6" box. 

-T ONLY takes two or three days of 
operation on 75 meters for one to 

- - realize the futility of trying to op- 
erate with crystal control alone. This 
is especially true in mobile operation 
due to the relatively low power that 
most of us must use. Therefore the 
v.f.o. described in this article was con- 
structed for installation in the author's 
car, and designed for front panel 
mounting so that the bulky compo- 
nents of the final and the modulator 
could remain in the trunk compart- 
ment. The unit has been quite suc- 
cessful in this installation and has 
proven very stable even under severe 
mechanical vibration and the varying 
voltage conditions present in most mo- 
bile power supplies. 

The unit was built with the idea in 
mind that it would be used with an 
existing crystal -controlled transmitter 
and the original oscillator could be re- 
tained in the event that one desired 
crystal control facilities in addition to 
the v.f.o. Therefore this v.f.o. can be 
readily adapted to most of the conven- 
tional mobile transmitters without the 
necessity of altering or rebuilding the 
existing crystal oscillator or driver 
stages. The circuit also includes facili- 
ties for energizing the v.f.o. alone so 
that.one may QSY with the final off. 

Circuit 
A 6AK6 was chosen for the oscillator 

tube itself and the conventional Clapp 
circuit is used. Bench tests indicated 
slightly better frequency stability with 
the Clapp, under varying supply volt- 
age conditions, than with the Hartley 
circuit. 

The main tuning condenser is C,, and 
zero temperature coefficient condensers 
are used at C:. and C. The bandset 
condenser is C,, and with the values 
shown in Fig. 2 the 75 -meter band, 
from 3.85 to 4.0 megacycles, is spread 
out over almost the full 180 degrees of 
the tuning condenser rotation. 

The buffer stage also utilizes the 
6AK6 and is straightforward in design. 
The plate tank circuit of this stage 
uses a slug -tuned coil which is broad 
enough in its inherent tuning charac- 
teristics so that, if it is tuned to res- 
onance near the middle of the band at 
3.9 megacycles, it will not require re- 
tuning over the desired frequency 
range of operation. Shunt feed is used 
in the plate circuit and therefore one 
end of the coil may be at chassis 
ground for simplicity in mounting. 

The output of the buffer is link 
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Construction details on a compact unit which has 
been designed for front -panel mounting in a car. 

coupled to the final which, in the 
author's installation, is nine feet away 
in the trunk compartment. RG59U 
coax, coupled with a four -turn link 
around the cold end of L:, is used for 
this run of nine feet. 

It was found expedient to use a volt- 
age regulator tube for stabilization of 
the oscillator voltage in the v.f.o. 

There will often be a variation of as 
much as 50 volts in most mobile power 
supplies between full battery charge 
and the run -down condition that exists 
after operating a couple of hours. The 
8 to 10 mils that the voltage regulator 
draws in extra current is well repaid 
in frequency stability. 

The v.f.o. was constructed, in our 

Fig. 1. Method for connecting S_ (Fig. 2). 

ii1 ' 

OPERRTE 

1 

1 

S,, S2- S.p.s.t. heavy -duty sw. 
RLI -6 y. d.c. relay, s.p.s.t. contacts 
RL, -6 v. d.c. relay, d.p.d.t. contacts 
SO; -5 -prong socket to match PLI (Fig. 2) PL PL2-6.3 v. pilot light 

PL Tr 
fl 

ETRRT 
SOECROW 

ROTOR - GENERATOR 

case, on an old chassis that at one 
time was a mobile converter. The 
chassis size is 5 by 6 inches and mounts 
in a standard 6 -inch square utility box. 
However, as can be seen from the pho- 
tographs, there is a great deal of space 
left on the chassis. It would therefore 
be possible to use a smaller size, say 
4 by 5, which would result in a much 
more compact finished unit. A minia- 
ture VR tube is available which would 
allow the use of a smaller cabinet. 

Mechanical stability is far and above 
the most important consideration in 
the mounting of the oscillator com- 
ponents. Bear in mind that a v.f.o. 
used in a car is going to be subjected 
to much more severe mechanical vibra- 
tion than one used in the shack. The 
parts. especially tuning components, 
must be mounted firmly on the chassis 
so that there will be absolutely no 
movement between the parts and the 
chassis. All bolts should be tightened 
firmly and lock washers used wherever 
possible. 

Reference to the photographs will 
show that the model uses a "Velvet 
Vernier" mechanism from a surplus 
tuning unit. This vernier has a knob - 
to- condenser -shaft reduction ratio of 
2.5 to 1; however, any comparable ver- 
nier will do. The dial itself was fab- 
ricated with a scale drawn in India ink 
and a pointer attached to the con- 
denser shaft. The dial face is sep- 
arated from the front panel by about 
1/s inch, which allows the light from a 
pilot bulb, mounted inside the cabinet, 
to shine on the face. 

The switch on the left of the front 
panel applies filament voltage to the 
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unit, and the switch on the right is a 
"Tune- Operate" switch. This allows 
application of supply voltage to the 
v.f.o. alone for the purpose of tuning 
to a desired frequency with the final 
off. 

Fig. 1 is a diagram showing how the 
"Tune- Operate" switch (Se, Fig. 2) on 
the v.f.o. is wired into the regular mo- 
bile transmitter and control panel cir- 
cuits. As can be seen, if the "Tune - 
Operate" switch is in the "Tune" po- 
sition, it opens the circuit to the main 
"B +" and antenna relay RL2 in the 
transmitter. If the regular plate 
switch on the control panel is now ac- 
tuated, it will start the dynamotor and 
high voltage will be applied only to the 
v.f.o. Since RL2 does not energize, 
there will be no plate voltage applied 
to the final and the antenna will re- 
main connected to the receiver. After 
the desired frequency is set, by the dial 
calibrations or by "zero beating" in the 
receiver, the transmitter final can be 
energized by turning the "Tune -Op- 
erate" switch to "Operate." Varia- 
tions, of course, can be made at the 
discretion of the individual to make the 
control circuit applicable to his own 
installation. 

Coupling to the Transmitter 
As mentioned previously, it is likely 

that no changes will be required in the 
transmitter circuit in order to drive 
it with the v.f.o. The right hand por- 
tion of the diagram of Fig. 2 (set off by 
dotted lines) shows the circuit of the 
buffer plate tank in this installation. 
The coax from the v.f.o. is simply link 
coupled, with about four turns, to the 
r.f. ground end of the buffer tank coil 
in the transmitter. If the transmitter 
has a tuned grid circuit in the final the 
link should be coupled to it instead of 
the buffer. When using the v.f.o. with 
a crystal -controlled transmitter, be 
sure to remove the crystal from its 
socket. In the event that enough drive 
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C;, C,:, 100 µofd. mica cond. 
Cs, Cll -.05 ofd., 400 v. cond. 

5 1 I 

Co, C12-56 µofd. ceramic cond. 
C»8 ofd., 400 v. elec. cond. 
C,1 -.01 ofd., 400 v. cond. 
L. -26 t. #18 p.c. closewound on 3/4" dia. 

form. 8.6 pity. inductance 
L 40 t. #22 p.e. closewound on o.d. 

slug -tuned form. Slug dia. 3 /e ", length 3 /4 " 
(National XR 50 form) 

Ls -4 t. insulated wire wound around gnd. end 
of L, 

RFC,, RFC_, RFC,-2.5 mhy. r.f. choke 
PI,-6.3 v. pilot light 

sw. 
S S.p.s.t. heavy -duty sw. 
P, -5- terminal plug 
V,, V, -6AK6 tube 
V3 VR150/30 tube 

Fig. 2. Circuit diagram of v.f.o. and method of coupling it to the transmitter. 

is not available from the v.f.o., such as 
might be the case with a triode final, 
the unit could be coupled to the grid 
circuit of the buffer stage of the trans- 
mitter to provide an additional stage 
of amplification. In order to reduce 
the total current consumption of the 
transmitter, the tubes which are not 
used, when coupled to the v.f.o., should 
be removed from their sockets. A 
coax connector is used at the trans- 
mitter end of the coax to facilitate 
changing back to crystal control. To 
do this the coax is simply disconnected 
and the tubes and crystal replaced in 
the transmitter. 

Under chassis view of the compact, mobile 75 -meter v.f.o. 

April, 1952 

Alignment and calibration of the 
v.f.o. are relatively easy. Any receiver 
of reasonable accuracy can be used, 
and if it is first checked against the 5 

megacycle WWV signal it will suffice 
for use in calibrating the v.f.o. 

It is suggested, however, that after 
calibration the operator respect the 
band edge limits to the extent of 10 

or 15 kilocycles. A grid dip oscillator 
should also provide an excellent means 
of calibrating the unit by beating in 
a receiver. 

Before the calibration process can 
begin the v.f.o. must be placed in its 

(Continued on page 104) 

Front panel view of unit showing the simplified controls. 
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MICROWAVE 

KLYSTRON 

OSCILLATORS 
By 

JOSEPH BACKER* 
and 
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- ICROWAVE frequencies are 
being used to an ever-increas- 

- - ing degree in commercial tele- 
vision and communications links, am- 
ateur transmission, and a long list of 
governmental and industrial electronic 
devices such as radar, instrument land- 
ing, guided missiles, and air traffic con- 
trol. Consequently, the field of micro- 
wave techniques offers an excellent 
opportunity to technicians and engi- 
neers, as well as providing interesting 
equipment for ham operation. 

Fig. 5 is a block diagram of a typical 
transmitter and receiver operating at 
microwave frequencies. As seen in this 
diagram, all stages except the micro- 
wave oscillator in the transmitter and 
input circuit and local oscillator in the 
receiver, operate at conventional fre- 
quencies. This illustrates a very im- 
portant fact, namely, a thorough un- 
derstanding of microwave oscillators 
and their associated circuits provides 
the reader with a very substantial 
basis for servicing and building many 
microwave systems. In other words, 
generally speaking, a microwave trans- 
mitter is no more than a conventional 
type transmitter which uses a micro- 
wave oscillator. A microwave receiver 
is a standard superheterodyne circuit 
using a microwave local oscillator and 
input circuit. 

There are a number of methods of 
generating energy at microwave fre- 
quencies including lighthouse oscilla- 
tors, magnetrons, traveling wave 
tubes, and klystrons. The klystron os- 
cillator, which is the subject matter of 
this article, is by far the most com- 

Radar Consultant. 
t Chief Electronic Engr., Bogart Manufactur- ing Corp. 
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Sylvania's reflex kly- 
stron is designed to op- 
erate at wavelengths 
between 6 -7 cm. 

Part I. Practical operating data on klystrons as 
used in present -play eontmnnit'ations equipment. 

monly used oscillator, particularly in 
commercial equipment. 

For reasons that need not be dis- 
cussed in this article, it is extremely 
difficult and inefficient to generate 
microwave energy using conventional 
techniques and tubes. Of the micro- 
wave oscillators listed, only the light- 
house tube uses standard oscillator 
circuits. This type of oscillator, how- 
ever, has an upper frequency of 
about 4000 mc. All of the other oscil- 
lators, sometimes called transit time 
oscillators, employ new and different 
techniques of oscillation. 

Since entirely new techniques are 
involved, the authors have divided this 
article into two parts. The first part 
describes the basic theory of klystron 

Fig. 1. Electron flow in a diode tube. 

ELECTRONS 
TRAVELLING 
TO PLATE 

operation so that a reader who has 
never had any previous microwave ex- 
perience can understand how it works. 
The second part covers the practical 
aspects of the klystron oscillator, 
namely, its construction, characteris- 
tic curves, methods of tuning, modula- 
tion, and servicing. Needless to say, 
the reader cannot absorb the material 
presented in the second part unless he 
understands the theory outlined in the 
first part. 

Conservation of Energy Law 
A very familiar universal law -con- 

servation of energy -which is rarely 
used in electronic theory becomes very 
important in klystron and other tran- 
sit time oscillator operation. They 
are called transit time oscillators be- 
cause the energy required to sustain 
oscillations is obtained from the elec- 
tron stream while it is in transit be- 
tween cathode, or electron gun, to 
plate, or collector. In order to under- 
stand how this energy is transferred, 
the conservation of energy law must 
be applied to the electron flow. 

Consider the flow of an electron that 
leaves the cathode of the diode, shown 
in Fig. 1, and travels toward the plate. 
When the plate is positive with respect 
to the cathode, the electron is acceler- 
ated toward the plate. Whenever any 
mass, including an electron, is acceler- 
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ated it picks up energy. From the law 
of conservation of energy it is known 
that this energy must come from some 
other element in the system. 

Actually, in this case, the energy 
comes from the battery. This is most 
easily seen at the instant that the elec- 
tron actually reaches the plate. At 
this time the electron would normally 
neutralize a positive charge and the 
plate potential would decrease. How- 
ever, the battery has been expending 
energy and drawing an electron away 
from the plate, as the transit electron 
approaches it, so that when the elec- 
tron actually reaches the plate there is 
no net change in charge and the plate 
potential remains constant. The most 
important fact, however, is that when 
an electron is accelerated, it gains en- 
ergy, and this energy comes from some 
element in the system. 

Similarly, if the plate potential is 
negative, the electron is retarded, or 
slowed down, by the plate. When an 
electron is retarded, it is giving up 
energy. Thus when it approaches the 
plate it repels an electron on the plate 
toward the battery. This, in effect, 
means that energy is being returned to 
the battery. 

Now let us apply this law of conser- 
vation of energy to an electron flowing 
in an electric field such as can exist 
in the cavity described in a later para- 
graph. If the electron is accelerated 
by the field it is gaining energy which 
must come from the field and make it 
weaker. Hence an electron that is 
accelerated by the field causes the field 
strength to decrease. Conversely, an 
electron that is retarded by the field, 
loses energy to, and increases the 
field strength. In this article, the di- 
rection of the electric field will be de- 
picted by an arrow and the magnitude 
of the field by length of arrow. An 
electron flowing in the direction of the 
field is accelerated by it (some texts 
use the reverse convention), while an 
electron flowing against the field is 
retarded by it. 

Flow in Cavity Resonator 
At microwave frequencies a special 

type of tuned circuit, known as a cav- 
ity resonator, or simply a cavity, is 
required. The cavity is a hollow metal- 
lic box which can be rectangular, cy- 
lindrical, spherical, or a number of 
other shapes. Several common types 
of cavities are shown in Fig. 2. The 
cavity is usually about one -half wave- 
length long (wavelength as measured 
in the cavity), although it can also be 
any multiple number of half wave- 
lengths long. 

In any tuned circuit, such as the 
conventional LC tank at conventional 
frequencies, there is a continuous ex- 
change of energy from magnetic to 
electric field, and vice versa. For ex- 
ample, in the LC circuit the energy 
stored in the magnetic field around the 
coil is transferred into the electric field, 
building up in the condenser, as the 
current in the circuit declines. During 
the next half cycle, as the condenser 
discharges, the condenser electric field 

11/ 
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Fig. 2. Several common types of cavities. 

energy is transferred into the magnetic 
field which is being generated around 
the coil. 

In a cavity this continuous exchange 
of energy takes place in the air within 
the cavity. In a one -half wavelength 
rectangular cavity, for example, the 
electric field exists sinusoidally along 
the length of the cavity as shown in 
Fig. 3. The field is always maximum 
at the center and reduces to zero at 
the ends. The magnetic field in the 
cavity also has a sinusoidal variation, 
being maximum at the ends and be- 
coming zero at the center. In Fig. 3, 

three instantaneous values of the elec- 
tric field distribution are shown. In 
Fig. 3A, the electric field is at its maxi- 
mum intensity. In Fig. 3B, which oc- 
curs a short time later, the entire field 
is declining (and beginning to build up 
the magnetic field). In Fig. 3C, the field 
has undergone a half -cycle of opera- 
tion (since 3A) and is at its maximum 
negative value. 

Just as in any tank circuit, the in- 
tensity of the electric field during each 
successive cycle would decrease slight- 
ly, due to small energy loss- equiva- 
lent to resistive loss -unless some 
method of replenishing this energy is 
available. This can be done by use of 
an electron stream. Assume that, as 
shown in Fig. 4, a small slot is inserted 
at the center of a rectangular cavity 

IAl 

(SI 

(Ct 

Fig. 3. Electric fields in rectangular guide. 
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ELECTRON FLOW 
THROUGH SLOT 

IN GUIDE 

Fig. 4. Electron stream flowing through 
the slot in a rectangular wave guide. 

and an electron stream is directed 
through this slot. When the electric 
field of the cavity is so directed (posi- 
tive half -cycle) that it accelerates the 
electrons, energy is transferred from 
the field to the electrons and the field 
intensity diminishes and oscillations 
are damped out.. However, if the field 
is so directed (negative half -cycle) that 

Fig. 5. Block diagram of a conventional microwave transmitter and receiver. 
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Fig. 6. The electron motion in a posi- 
tive -grid (Barkhausen -Kurz) type oscilla- 
tor having constant electrode potentials. 

it retards the electron flow, then en- 
ergy is transferred from electrons to 
field, and oscillations are sustained. 
This is the basic principle of klystron 
operation. 

Velocity Modulation 
In the foregoing example, if the elec- 

tron stream were passed through the 
cavity with uniform intensity, it would 
increase the field during one half -cycle 
and decrease it during the next half - 
cycle and there would be no net ex- 
change of energy. However, if we 
could arrange the electron stream so 
that the density of electron flow during 
the field negative half -cycle is much 
greater than the density during the 
positive half- cycle, then there would 

Fig. 7. Basic epresentation of klystron. 
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be a net exchange of energy from elec- 
tron stream to the field. The process by 
which the electron beam is "bunched" 
in this manner is known as bunching 
or "velocity modulation." 

The velocity modulation action is 
best understood by considering the op- 
eration of the simplest type of velocity 
modulation oscillator called the posi- 
tive grid, Barkhausen -Kurz, or re- 
tarding field oscillator. In this type of 
oscillator, shown in Fig. 6, the grid is 
operated at a positive potential with 
respect to cathode and plate, and the 
plate is negative with respect to the 
cathode. 

The operation of this circuit will be 
considered first under d.c. conditions 
and then with an a.c. voltage applied 
to the grid. In addition, although the 
complete action involves many elec- 
trons, it will be simpler to first investi- 
gate the behaviour of a single electron. 
Then, later, the reasoning thus ob- 
tained will be extended to entire 
groups of electrons. 

Consider the flow of an electron 
leaving the cathode of the tube shown 
in Fig. 6 with the tank circuit shorted 
out (no a.c. voltage on grid). As an 
electron leaves the cathode it is accel- 
erated toward the grid by its high posi- 
tive potential. By the time the electron 
reaches the grid its velocity is high 
and it may either hit the grid, deliver- 
ing its energy in the form of heat, or -more likely -it will pass through the 
space between grid wires into the 
region between grid and plate. In the 
grid -plate region the electric field is in 
the opposite direction because the plate 
is negative with respect to the grid. 
This field tends to slow down the elec- 
tron and for this reason the oscillator 
is sometimes called the "retarding 
field" oscillator. 

If the plate voltage is sufficiently 
negative, the electron will come to rest 
at some point in space between the 
grid and plate. The attraction of the 
grid then causes the electron to reverse 
direction and move back toward the 
grid. The electron then swings back 
and forth past the grid (path M, N, 
O) until it eventually hits one of the 
grid wires. The phenomenon is very 
closely parallel to that of the oscilla- 
tion of a damped pendulum (damped 
because electron loses some energy 
during each cycle). 

If no other elements were introduced 

Fig. 8. Graph of (A) grid a.c. voltage and 
(B) electron position in space leaving cath- 
ode when the time base is equal to zero. 
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in the circuit many individual electron 
oscillations would occur in the space 
between plate and cathode, causing 
equivalent energy oscillations in the 
grid circuit. The exact phase and am- 
plitude of these oscillations between 
any two electrons would depend upon 
the time at which the electrons were 
emitted and the space charge at that 
time. It is obvious that under these 
conditions no useful oscillator energy 
can be supplied to the grid circuit, 
since the electron oscillations are ran- 
dom and cancel each other. 

Now assume that an a.c. voltage is 
superimposed upon the grid (tank cir- 
cuit no longer short circuited). The 
frequency of this signal is so high that 
by the time the electron travels from 
cathode to the grid, the voltage has 
changed one -half of a cycle, for exam- 
ple from maximum positive to maxi- 
mum negative, or from zero to zero, 
and so on. This is shown in Fig. 8 
where (A) plots the a.c. voltage and 
(B) the oscillatory (no energy loss) 
electron path. Let us define the veloc- 
ity, vo, as the velocity of the electron 
at any point in the cathode -plate space 
with grid potential at the d.c. value 
shown in Fig. 6. 

Consider the relative velocities of 
the electrons leaving the cathode dur- 
ing grid a.c. potential of A, B, and C 
shown in Fig. 8A. An electron leaving 
during time A, travels at a velocity less 
than vo in the cathode -grid plane be- 
cause during this time the grid is 
always at a negative a.c. potential. It 
loses more velocity between grid and 
plate since during this time the grid 
is positive. Thus, its over -all velocity 
is less than vo. 

An electron leaving the cathode 
with grid potential at B will travel at 
about vo, since during both its cathode - 
grid and grid -plate paths the grid is 
positive half the time and negative half 
the time. Finally, an electron emitted 
at time C will travel at a velocity 
greater than vo, since the grid is 
positive (a.c.) when it is in the grid - 
cathode plane and negative in the 
grid -plate plane. It is readily seen that 
the electrons emitted at time C tend 
to catch up with electrons emitted at 
time A so that electrons will tend to 
oscillate in bunches instead of com- 
pletely at random. Now useful oscilla- 
tory energy can be supplied to the grid 
circuit. 

Klystron Operation 
Basically, the klystron, as shown in 

Fig. 7, consists of an electron gun, 
"buncher" and "catcher" grids, and a 
collector. The electron gun is similar 
to those found in cathode -ray tubes 
and functions to provide a steady 
stream of electrons. The buncher and 
catcher grids are part of the cavity res- 
onators, slotted in the center using the 
same principles shown in Fig. 4. The 
electron stream is velocity modulated 
by the buncher grids and converted to 
microwave energy in the catcher 
grids. Electrons passing through 
the catcher grids are removed from 

(Continued on page 122) 
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Fig. 1. The new Channel Mas- 
ter " Supermount" antenna 
stacked horizontally. The unit 
features adjustable structure. 

STACKII CA 

POOR ZMATCII[I) YAGIS 
By HARRY GREENBERG* and 111 LÎD I!ARuIS 

A new mechanical and electrical system incorporating a simple 

mounting arrangement and a new impedance naatelaing harness. 

PRACTICAL system for stack- 
ing four yagis by extending the 
principle of impedance match- 

ing which led to the development of 
the "Z- Match" yagi system has been 
developed by Channel Master Labora- 
tories. The resulting gains of over 14 
db are the highest yet attained in a 
practical television antenna. 

The problem was of a dual nature 
because the mechanical problems were 
as formidable as the electrical ones. 
For instance, if four -bay, half -wave 
vertical stacking were attempted on 
Channel 2, the antenna array would 
require about 25 feet of unguyed mast. 
On the other hand, on the high band, 
the length of masting required for four 
bays is about 10 feet, which is a prac- 
tical dimension. Therefore, a separate 
mechanical approach was required on 
each band, although the electrical 
problem of phasing and matching was 
the same. On the low band, the four - 
bay array was constructed by arrang- 
ing two stacked yagis side by side. 
This arrangement was made practical 
by a new adjustable structure made 
of heavy welded tubing (Fig. 1). This 
large mounting framework was trade 
named the "Supermount." 

The adjustable cross boom of the 
" Supermount" provided for full -wave 
horizontal spacing between the two 
stacked arrays. Since full -wave spac- 
ing was utilized, the distance between 

* Chief Electronic Engineer, Channel Master 
Corp. 

i Vice- president, Sales & Engineering, Channel 
Master Corp. 

April, 1952 

the two stacked arrays ran up to 17 
feet on Channel 2. The entire struc- 
ture was supported at the center. 
This meant that tremendous twisting 
torques were developed under brisk 
winds. This torsion was excessive on 
most commercial television towers be- 
cause horizontal stacking narrows the 
directivity of the antenna and makes 
it more sensitive to twisting. The 
twisting problem was solved by guy- 
ing the array at its outer extremities 
under each stacked yagi. Guying at 
these points also kept the guy wires 

out of the field of the antenna. These 
guy wires, in turn, created a large 
downward thrust on the extended 
booms and this, in turn, was offset by 
diagonal braces. 

Since all of these operations had to 
be accomplished while assembling the 
entire array from the top of a tower, 
the entire structure was designed in 
two parts so that the spacing between 
stacked arrays could be adjusted for 
each channel and so that the diagonal 
brace could be pivoted to fasten with 

(Continued on page 102) 

Fig. 2. Operating principle of the four Z- matched yagi antennas. 
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An Adapter for NBFM Reception 
By 

E. FERNANDEZ DE CASTRO 

Details ou a unique ham application tor the 
recently -introduced 6DN6 gated -beam tube. 

LTHOUGH t h e advantages of 
using a suitable FM detecting 
system in NBFM work are rec- 

ognized by everyone, most hams still 
rely on the "off- tuning" method of re- 
ception on standard AM sets, thus los- 
ing most of the advantages of that type 
of communication. 

Although several types of FM adapt- 
ers for NBFM work are available at 
the present time and despite the fact 
that information on how to build them 
has often been published, their use is 
still somewhat restricted because of 
the difficulty encountered in finding 
suitable components. Such well - 
known surplus receivers as the BC -348 
and the BC -345 have an i.f value for 
which no commercial adapters have 
been designed nor are suitable dis- 
criminator transformers available to 
build adapters for such receivers. 

A solution to this problem can be 
found in the use of the "gated -beam 
tube" which is available commercially 
as the 6BN6. This tube, so- called from 
the way the electron stream is formed 
and controlled before reaching the 
anode, makes possible the construction 
of a simple adapter for NBFM recep- 
tion without resorting to special com- 
ponents. In fact, the parts required, 
with the exception of the tube, are 
among those usually found in any 
ham's or experimenter's junk box. 

The circuit is simple and straight- 
forward. It has given excellent re- 
sults with every type of receiver with 
which it has been used and has proved 
suitable for all types of FM trans- 
mission, whether amateur narrow band 
or broadcast wide band. The limita- 
tion on the highest signal deviation 
that can be received is determined by 
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the selectivity of the i.f. channel of the 
receiver with which it is being used 
and not by the adapter itself which is 
easily adjustable to any desired band- 
width. 

The advantages of this unit include 
the saving of time and money and the 
elimination of hard -to -get parts. The 
only resonant circuit required in the 
assembly can be obtained from a dis- 
carded i.f. transformer winding or the 
secondary of an r.f. coil -a distinct 
advantage in the case of receivers 
using an i.f. other than 455 kc. 

flow It Works 
It is a well -known fact that an FM 

detector operates by providing an au- 
dio voltage proportional to the fre- 
quency deviation of the carrier -not its 
amplitude. In fact, amplitude vdria- 
tions of the signal are removed before 
the detection process by means of one 
or more limiter stages. 

The gated -beam tube takes care of 
both of these functions, amplitude lim- 
iting and frequency detection. In its 
construction electron optic techniques, 
together with a special arrangement 
of the electrodes, have been used to 
obtain an operational characteristic 
that is quite different from that ex- 
hibited by the usual type of tubes. 

Frequency detection with the 6BN6 
is provided by off -phase operation of its 
two grids while an efficient limiting ac- 
tion is obtained by the unusually sharp 
cut -off characteristics of its curve. 

Fig. 1B is a simplified schematic of 
the electrode arrangement in the 6BN6. 
From this diagram it is easy to see that 
in many respects this tube resembles 
the familiar cathode -ray tube. This 
similarity can be explained by the fact 

Top view of the small subchassis used to 
mount the adapter. The screwdriver adjust- 
ment is for the cathode potentiometer used 
for setting the point of best amplitude limit- 
ing action of the unit. The ceramic trimmer 
back of the tube is for compensating the tun - 
ing of the last i.f. transformer for differences 
in the distributed capacities of the wiring. 
The switch changes operation from AM to FM. 

that in the gated -beam tube the elec- 
tron stream must be accurately formed 
and focused on the different control 
elements in order to obtain its unique 
performance characteristics. 

There are two control grids which 
influence the plate current flow. The 
normal control grid is located next to 
the cathode while the second grid, 
called the "gating" or "quadrature 
grid ", is near the anode of the tube 
in the position normally occupied by 
the suppressor grid of pentode tubes. 

The control action of the grids is 
very steep, resembling the "all -or -noth- 
ing" action of the grid in gas -filled 
tubes. A signal of 11/2 volts swings 
the plate current from cut -off to satu- 
ration. This "on -off" action, as the 
"gate" closes or opens fully, is what 
gives the tube its name. 

Although the principle of operation 
of the 6BN6 tube as a limiter -dis- 
criminator has been covered fairly 
thoroughly in recent technical liter- 
ature, it might be well to review 
briefly its operational behavior. 

Electrons emitted from the cathode 
are formed into a narrow beam by the 
focusing electrode and directed toward 
the first control grid. The accelerator 
electrode around the first grid not only 
serves to speed the electron beam on 
its way toward the anode but also acts 
as a collector for those electrons not 
passing through the grid, in order to 
avoid the formation of a space charge 
which would tend to lower the emis- 
sion capabilities of the cathode. 

The electron lens further shapes the 
beam and directs it, through the 
Screen grid, toward the aperture in the 
shield that encloses the anode and the 
gating grid. The accelerator electrode 
is tied internally to the screen grid of 
the tube while the focusing electrode 
(beam deflector plates), the electron 
lens, and the anode shielding are all 
tied internally to the cathode -the 
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common connection for which is 
brought to pin 1 at the tube báse. The 
shape and spacing of all these elec- 
trodes contributes to the shielding of 
one grid from the other, thus making 
their control action independent and 
sharp. 

Fig. lA is a practical circuit for a 
combined limiter- discriminator for 
NBFM reception which the author 
built for use with a National NC -57 
receiver. 

The signals to be detected are ap- 
plied to the first control grid, pin 2, 
through a suitable coupling circuit. 
Operational bias is provided by the 
voltage drop in the cathode resistors, 
one of which is adjustable in order to 
provide optimum operational condi- 
tions for the limiter. The second con- 
trol grid, pin 6, is returned to ground 
through a parallel resonant circuit 
tuned to the operating frequency of 
the i.f. channel of the receiver. Nor- 
mal operating voltages are provided 
for the plate and screen grid of the 
tube through suitable voltage drop- 
ping resistors. 

When the signal is impressed on the 
first grid, the electron beam is modu- 
lated in a series of groups or bunches 
of electrons as the grid potential varies 
from cut -off to saturation with each 
positive cycle of the r.f. signal. As the 
control action of the grid is very steep, 
all of these pulses will have practical- 
ly the same amplitude, the maximum 
value being determined by the plate 
current saturation and not by the sig- 
nal amplitude. Limiting of the signals 
is thus obtained. 

The pulses or bunches of electrons 
are like cyclic variations of the density 
of the electron's beam and this varying 
electrostatic charge induces a pulsed 
current in the gating -grid circuit that 
flows to ground through the tuned cir- 
cuit connected at that point. The phase 
and magnitude of the voltage devel- 
oped at that grid will be dependent on 
the resonant characteristics of the cir- 
cuit and the relation between its res- 
onant frequency and that of the im- 
pressed current. 

As the frequency of the input sig- 
nal varies, the phase relationship be- 
tween the voltages at the control and 
the gating grid will also vary. As both 
grids have the same controlling action 
over the plate current flow, the latter 
will be in the form of pulses of con- 
stant frequency but varying width. 
The pulses of varying duration are in- 
tegrated by the plate's RC network, 
the results being a current whose am- 
plitude changes in accordance with the 
frequency deviation of the signal im- 
pressed on the first grid. 

The tuned circuit which is connected 
from the gating grid (pin 6) to ground 
is the key to the successful operation 
of the circuit and every effort must 
be made to obtain a "high -Q" unit for 
this part since the audio voltage ob- 
tained at the output of the circuit will 
be controlled, to a great extent, by the 
resonant characteristics of this circuit. 
We used a winding from a 455 kc., per- 
meability -tuned transformer shunted 
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by a 25 Wafd. ceramic condenser and ob- 
tained excellent results. If the adapter 
is to be used with a receiver that, like 
the BC -348, has a higher value of i.f. 
(910 kc.), the winding from a perme- 
ability -tuned broadcast band r.f. coil 
can be used, shunted by a 50 or 75 
WWfd. ceramic condenser. 

Precautions should be taken to in- 
sure adequate shielding between corn - 
ponents of the limiter grid and those 
of the quadrature grid circuit since 
any coupling external to the tube will 
unbalance the phase relationship be- 
tween grids. Best results will be ob- 
tained if the gating -grid tuned circuit 
is shielded and its leads are kept well 
separated from the limiter grid con- 
nections. 

Since space requirements for this 
adapter are modest, the unit can be 
built into the receiver permanently and 
a switch can be used to change from 
normal AM reception to NBFM oper- 
ation. 

In the author's case, it was found 
necessary to add a small trimmer con- 
denser (a 1.5 to 7 Wafd. ceramic unit) 
from the plate of the receiver's second 
detector to ground in order to equalize 
the tuning of the last i.f. transformer 
in both positions of the switch since 
the input capacity of the adapter was 
found to be slightly higher than that of 
the second detector of the set. 

The RC network in the plate cir- 
cuit acts as an integrator circuit for 
the plate current pulses and, at the 
same time, serves as a de- emphasis 
network. The values given in the sche- 
matic were found suitable for NBFM 
reception with a 455 kc. i.f. channel. 
Other values of capacitance may be 
more suitable for other values of i.f. 
or modulation index. 

Adjustments 
Once the circuit is built and all con- 

nections are checked against the wir- 
(Continued on page 119) 
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tet 

R,- 15,000 ohm, 1/2 w. res. 
R3 -220 ohm, 2 w. res. 
R:, -200 ohm wirewound pot 
R5-1500 ohm, 1/2 w .res. 
R3-56,000 ohm, 1 w. res. 
R,- 22,000 ohm, 2 w. res. 
C, -L1 -See text 
C3-50 Aµfd. ceramic cond. 
C3-.01 Afd. 200 y. cond. 
C, -.0015 API. ceramic cond. 
C3-.01 Afd. 400 v. cond. 
Ce-.05 Afd. 400 r. cond. 
S,- D.p.d.t. sw. 
RFC, -10 mhy. r.f. choke 

Fig. 1. (A) Schematic of the NBFM adapter. 
Lead A of the changeover switch connects 
to the second detector tube in the set. 
Lead B connects to the secondary of the 
last i.f. transformer, C is connected to 
the high side of the volume control. and 
D to the set's second detector. (B) The ar- 
rangement of elements in the 6BN6 tube. 

Bottom view of the adapter subchassis. The changeover switch has an extension 
shaft in order to permit the adapter to be operated from the front panel of the re- 
ceiver. The terminal strip at the right is used as a tie -point for all the connections 
which are needed to obtain the necessary adapter voltages from the receiver. 
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SERVICING 

NOISE - REJECTION 

CIRCUITS 

FIELD experience indicates that 
the noise- rejection circuits of 
modern TV receivers are custom- 

arily neglected in checking out a set. 
This is an unfortunate situation, be- 
cause it is only a matter of luck if the 
picture is stable under conditions of 
high local noise level, or normal noise 
level with a weak signal due to a poor 
antenna, or to a distant transmitter. 

Because noise -rejection tests and ad- 
justments are neglected, it is fre- 
quently claimed that receiver A holds 
sync much better than receiver B un- 
der conditions of fringe reception. Next 
week, another B receiver is discovered 
to hold sync even better than receiver 
A. Sometimes the puzzle is resolved 
by shrugging it off with the comment, 
"Sometimes you get a good chassis 
from the factory, and sometimes you 
get a lemon." 

Ridiculous comments of this kind 
point up the need for better under- 
standing of noise -rejection circuits, and 
more information concerning the tests 
which should be made. 

Horizontal A.F.C. Circuits 
Forerunners of present -day TV re- 

ceivers utilized differentiators which 

NOISE VOLTAGES 

COMPARISON WAVE -' 

By 
P. F. RHODES 

Fig. 1. A properly operating sync amplifier clips the noise 
pulses to the same height as the sync pulses. Sync is regu- 
larly recurrent, noise has a random distribution pattern. 

Down -to- earth, "how to fix it" instructions 
covering one important servicing problem. 

triggered the horizontal oscillator di- 
rectly. These early receivers operated 
very well in areas of high signal -to- 
noise ratio. However, it was soon dis- 
covered that the picture would tear 
annoyingly in response to any burst 
of noise. We can recall the completely 
unsatisfactory performance of these 
receivers in weak -signal areas where 
noise pulses competed continuously 
with horizontal sync pulses for control 
of the picture. 

Today, every TV receiver is provided 
with horizontal automatic- frequency- 
control circuits designed to immunize 
the horizontal oscillator against false 
triggering due to noise pulses. Some 
of these circuits are very clever in con- 
ception, and are a tribute to the in- 
genuity of electronic design engineers. 

Three basic principles are used to 
Fig. 2. As the horizontal oscillator tends to drift in frequency, the sync pulses 
ride up one saw tooth and down the other, changing the relative voltages V, and V2. 

10V. 

SYNC 
PHASE - 

SPLITTER 

H SWEEP 
CIRCUIT 

DI 

SAWTOOTH R SYNC PULSE 

II 

I 
PHASE 

DETECTOR 

i 
SAWTOOTH W 
SYNC PULSE 

RINGING 
COIL 

8+ 

SAWTOOTH 

OUTPUT 

HORIZONTAL 
OSCILLATOR 

HOMY. 
HOLD 

60 

"sort out" the horizontal sync pulses, 
and reject noise pulses. The most pop- 
ular principle employed at present is 
the averaging -out process, which will 
be analyzed in detail. The second prin- 
ciple in use operates by means of a 
noise gate. The third principle is that 
of the electrical flywheel. One form 
of the flywheel is sometimes combined 
with a gate circuit. 

Operation of A.F.C. Circuits 
Averaging -out circuits take advan- 

tage of the fact that sync pulses are 
regularly recurrent, while noise pulses 
have a random distribution in time. 
The sync pulses are added to a com- 
parison wave, as shown in Fig. 2. The 
comparison wave is obtained from the 
horizontal oscillator or from the sweep 
circuit. Most frequently, the compari- 
son wave is a saw -tooth obtained by in- 
tegrating the voltage waveform from 
the sweep circuit. 

The important considerations are 
shown in Fig. 2. The conduction of 
diodes Di and D2 is determined by the 
peak -to -peak voltages between plate 
and cathode of each tube. If the hori- 
zontal oscillator tends to change fre- 
quency, the result is that the sync pulse 
rides up higher on one saw -tooth, but 
rides down lower on the other saw - 
tooth, as shown. As a result, one diode 
conducts more current, while the other 
diode conducts less. The combined out- 
puts of the diodes is then no longer 
zero, but there is a residual positive 
or negative output voltage which is fil- 
tered and applied to the grid of the os- 
cillator. The oscillator responds to 
this control voltage by returning to its 
initial frequency. 

More important, however, than this 
mechanism of frequency control is the 
ability of the circuit to average out 
noise pulses. A photograph of noise in 
a phase detector is shown in Fig. 1. 
(The photo shows noise superimposed 
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upon a sine wave, which is sometimes 
used instead of a saw -tooth - circuit 
action is the same.) It should be ob- 
served that the noise is distributed uni- 
formly and at random over the com- 
parison wave. As a result, the two 
diodes of the phase detector conduct 
about equally due to noise. Most of the 
noise is averaged out at this point. Of 
course, we are assuming that the phase 
detector is truly balanced, with a 
matched pair of diodes, proper lead 
dress to avoid unbalanced feedthrough, 
and similar ideal working factors. 

Because noise is random in charac- 
ter, it approaches uniformity in distri- 
bution, but does not quite attain uni- 
formity. As a result, there will be a 
small fluctuation of output from the 
phase detector due to lack of complete 
uniformity of the noise. Two circuit 
actions are utilized to minimize this 
residual fluctuation. Quite frequently, 
clipping facilities are provided both in 
the video amplifier and in the sync am- 
plifier, which operate to clip noise 
pulses to a common level, provided the 
noise pulses are higher than the sync 
pulses. This clipping action contrib- 
utes to greater uniformity of noise at 
high levels. 

In addition, a delay filter is provided 
between the output of the phase detec- 
tor and the input of the horizontal os- 
cillator, as shown in Fig. 2. This delay 
filter not only smooths out the irregu- 
lar output of the phase detector to pro- 
vide a d.c. control voltage, but it also 
presents a time delay between the ap- 
plication of an input voltage and the 
appearance of an output voltage. That 
is, it takes time to charge up the out- 
put condenser Co through the series re- 
sistor R.. 

This time delay smooths out fluctua- 
tions due to noise, because these fluctu- 
ations vary from positive to negative in 
a random manner; several cycles of 
operation must go by at the input to 
the delay filter before an appreciable 
change occurs at the output. In this 
manner, final minimization of noise is 
accomplished. 

Tells for \ois* 11 .iri 1" 

One important test for noise rejec- 
tion is made by inserting a sufficient 
number of attenuator pads in series 
with the antenna line to make the hori- 
zontal sync become jittery (on the 
verge of losing sync). If the receiver 
is correctly adjusted, the picture should 
be so weak at this point that it no 
longer has entertainment value. 

If the noise -rejection circuits are 
operating correctly, only the horizon- 
tal -hold control and the ringing coil (if 
used) will require adjustment to obtain 
satisfactory noise rejection. The hori- 
zontal -hold control determines the nat- 
ural period of the horizontal oscillator, 
which is normally set as near 15,750 
cycles as possible. However, if fre- 
quency drift occurs during warm -up, 
the oscillator should be adjusted after 
a short warm -up period. 

The ringing coil can be adjusted in 
the same manner for maximum noise 
immunity. The action of the ringing 
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coil is shown in Fig. 3. During the for- 
ward trace, the negative blocking volt- 
age on the grid of the oscillator decays 
exponentially, and approaches the cut- 
off voltage level asymptotically. As 
illustrated, any slight disturbance in 
the grid circuit can easily cause false 
early triggering. 

However, if we superpose a suitable 
sine wave upon the exponential, the 
decay curve no longer approaches the 
cut -off level asymptotically, but now 
intersects the cut -off level at an appre- 
ciable angle. As shown, grid disturb= 
ances have less tendency to cause false 
early triggering. It might be men- 
tioned in passing that this discussion of 
the ringing coil operation is a good ap- 
proach to the concept of a noise gate. 

After the horizontal -hold control and 
the ringing coil have been adjusted, it 
may be found that the noise -rejection 
action of the circuit is unsatisfactory: 
the picture may tear up before it loses 

its entertainment value. In such cases, 
it is well to try several different diodes 
in the phase detector, to find a pair 
that are most nearly balanced. 

If the sync lock is still not tight 
enough after tubes have been selected, 
the best procedure is to check the 
waveforms through the sync -control 
circuits with an oscilloscope. Not only 
should the waveforms be correct on 
both 15.75 kc. sweep, and on 60 cps 
sweep, but the peak -to -peak voltage of 
each waveform should check within 
20% of the value specified in the re- 
ceiver service manual. Note in this re- 
gard that the line voltage to the re- 
ceiver must be set at the design- center 
value of 117 volts. Unfortunately, com- 
plete waveform information is not al- 
ways available, and in such cases the 
service engineer must rely entirely 
upon his own ingenuity and experience 
in circuit analysis. 

Incorrect waveforms and incorrect 

Fig. 3. The principle of sine wave stabilization is that of a primitive 
gate circuit in which the trigger circuit is made relatively insensi- 
tive to noise until the approximate time of arrival of the sync pulse. 

Random noise pulse N can cause premature triggering 
of blocking oscillator when no ringing coil is used. 
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Fig. 4. (A) Sync pulses obtained from this 
type of receiver response will be adequate. 
If picture carrier is dropped to the 26.5 
mc. point, the pulses will be greatly atten- 
uated. Sync pulses are developed largely 
on portion of response curve marked " "S ". 
(B) Intercarrier response curve, with pic- 
ture carrier too low on curve. Reduced 
response at sync pulse frequencies " "S ", 
with the resulting unstable sync action. 
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peak -to -peak voltages usually result 
from open or partially open condensers, 
as defective resistors are almost al- 
ways caught in the routine d.c. voltage 
check. Of course, there are a few re- 
sistors which do not carry d.c. current, 
and these will be picked up in the scope 
check. Resistance measurements in TV 
circuits are complicated by branch cir- 
cuits and by electrolytic condensers 
which frequently have to be discon- 
nected before the measurement can be 
made. 

The possibility of improper lead dress 
must be kept in mind, as "feedthrough" 
can easily ruin the best noise rejection 
circuit. Such feedthrough is best dis- 
covered by inspection of the scope 
waveforms. Lead dress is usually OK 
when the receiver leaves the factory, 

but may have been disturbed during 
prior service operations. When evi- 
dence of feedthrough is seen on the 
scope, do not re- arrange the lead dress 
at random, but carefully study the cir- 
cuit diagram to determine where the 
trouble could occur, and then proceed 
according to plan. 

If feedthrough fails to account for 
waveform contamination, the service 
engineer should next look for common 
impedances. In most cases, common 
impedances are due to electrolytic con- 
densers which bypass two or more cir- 
cuits; as the bypass capacitance de- 
creases with aging of the condenser, 
more cross -talk occurs between the cir- 
cuits. 

The possibility of defective soldered 
joints must not be overlooked as a 
cause of waveform contamination. Just 
as a high- reactance bypass condenser 
can produce cross -talk in common cir- 
cuit paths, so can a high- resistance 
connection lead to circuit interaction. 
Such high- resistance connections can 
be effectively checked on the low -ohms 
range of a service ohmmeter. 

It is evident that efficient and effec- 
tive servicing of noise -rejection circuits 
requires diagnosis of receiver operation 
at low signal levels, analysis of circuit 
action via waveform inspection and 
voltage measurement, and, last but not 
least important, bringing to the prob- 
lem all the technical know -how and in- 
genuity which the service engineer can 
command. 

Use of Instruments 
Although this article is primarily 

concerned with the noise -rejecting cir- 
cuits of TV receivers, it is perhaps well 
to point out that proper use of instru- 
ments is just as important as compe- 
tency in circuit analysis. The diagno- 
sis of a circuit fault frequently fails 
due to misapplication of service instru- 
ments. The following points are of 
major importance: 

1. The circuit under test must not 
be excessively loaded by the test in- 

strument. Know what the input im- 
pedance of your instrument is at the 
highest frequency under test; look at 
the circuit diagram to determine the 
approximate impedance at the test 
point. To be safe, the instrument 
should have an input impedance at 
least 10 times that of the circuit under 
test. 

2. If the input impedance of the in- 
strument is unacceptably low, either 
use a higher - impedance instrument 
or connect a suitable high- impedance 
probe between the instrument and the 
circuit under test. Make certain that 
the probe is suitably compensated 
against frequency and phase distortion. 

3. Peak -to -peak probes are satisfac- 
tory for use with a vacuum -tube .volt- 
meter, provided the impedance of the 
sync circuit is sufficiently low, and pro- 
vided the waveform is not a narrow 
pulse. If in doubt, check the peak -to- 
peak reading on the voltmeter against 
the reading on a calibrated wide -band 
scope. Remember that a voltmeter al- 
ways reads the highest voltage present, 
whether it is that of the desired wave- 
form or not. Your scope distinguishes 
between these components. 

We have shown that a practical test 
of a noise -rejection circuit can be made 
by inserting a sufficient number of at- 
tenuating pads in series with the an- 
tenna until the picture either "broke 
sync" or lost its entertainment value. 
If the noise -rejection circuits are oper- 
ating properly, the picture will become 
too washed -out and too dim for satis- 
factory viewing, before it breaks sync 
lock. 

We determined that inadequate noise 
rejection can result from unbalanced 
diodes in the phase detector, misadjust- 
ment of the horizontal -hold control 
(which places an added burden on the 
a.f.c. circuit), warm -up drift of the 
horizontal -oscillator frequency, open 
or partially -open condensers in the 
a.f.c. circuits (these do not usually 
show up on a d.c.- voltage check), and 
improper feedthrough of various wave- 

Fig. 5. Normal sync pulse obtained from a receiver aligned to a 2 mega- 
cycle bandwidth to permit good video reception in the fringe areas. 

Fig. 6. Pulse ghosts as seen on the screen of a receiver operating in a difficult location and caused by multipath transmission. The use of a highly directional antenna frequently improves reception in this case. 
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forms due to incorrect lead dress or to 
failing electrolytic condensers which 
act as a common bypass for two or 
more circuits. 

Vertical Sync Noise Rejection 
It is well to observe that the vertical 

sync circuits are inherently immune to 
noise because of the long time -constant 
of the integrator. Noise pulses are 
relatively narrow, and are rejected by 
the integrator accordingly. 

This is not to say that the vertical 
sweep oscillator cannot develop sensi- 
tivity to noise, and "roll" the picture 
annoyingly, especially at lower signal 
levels. This fault can usually be traced 
to an open condenser in the integrator. 
Such a condenser cannot be checked 
satisfactorily with a voltmeter, but 
shows up definitely on a scope check as 
distortion of the waveform. The scope 
also shows the noise pulses coming 
through the defective integrator, pro- 
viding the required attenuator pads 
are used in the antenna line to increase 
the signal -to -noise ratio. 

Faults Due to Alignment 
As shown in Fig. 4A, the main body 

of the sync pulses is developed by the 
sideband frequencies in the neighbor- 
hood of the picture carrier. Misalign- 
ment of the receiver can, accordingly, 
attenuate and distort the sync pulses, 
as shown in Fig. 4B. If the waveform 
check indicates that the sync system is 
not receiving pulses with sufficient 
peak -to -peak voltage, it is well to make 
a sweep -alignment check of the over- 
all high- frequency response of the cir- 
cuits from the antenna posts to the 
second detector. 

It sometimes happens that peak -to- 
peak voltage specifications are not 
available for the receiver. In such 
cases, the service engineer must en- 
deavor to locate the data for some 
other receiver which uses the same 
type of sync system, or, he will per- 
haps be forced to fall back on his own 
knowledge of circuit operation. Cases 
like this really test the mettle of the 
service engineer. 

Faults Due to Pulse Ghosts 
Failure of a receiver to hold sync, 

even under relatively high signal -to- 
noise conditions, has occasionally been 
observed due to faults in transmission. 
One of these faults is pulse ghosts, as 
shown in Figs. 5 and 6. It should be 
understood that these ghosts can arise 
from reflection on coaxial cable links, 
and mismatches in transmission equip- 
ment, as well as from the more famil- 
iar multipath transmission situation. 

Depending upon the number and 
spacing of the pulse ghosts, as well as 
upon the type of sync circuits used, 
mild or severe loss of sync control may 
result. There is little or nothing that 
can be done to remedy the situation in 
the horizontal a.f.c. circuits. However, 
it is sometimes possible to stabilize the 
vertical sync by using the power -line 
voltage for synchronization. 

To phase the power -line voltage suit- 
ably for vertical sync use, a phasing 
network as shown in Fig. 7 is usually 
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required. Although this method pro- 
vides tight vertical sync lock under 
all conditions, it should be noted that 
the method fails if the transmitter and 
receiver do not operate from the same 
public utility. The frequency and phase 
relations of different utilities are con- 
stantly shifting. As a result, the pic- 
ture will roll continuously at the dif- 
ference between the two power -line 
frequencies. 

Noise Gates 
If horizontal sync pulses are injected 

directly into the grid circuit of a block- 
ing oscillator, stable sync action takes 
place. However, if noise pulses are 
also present, these cause severe picture 
tearing. To avoid this difficulty, noise 
gates are used which minimize the time 
during which false triggering can oc- 
cur. In addition, the gate is followed 
by a delay filter, which operates as a 
flywheel and further reduces the pos- 
sibility of false triggering. In some 
receivers, additional stabilization is 
provided by a ringing circuit. 

A basic gate circuit is shown in Fig. 
8. The frequency of the blocking oscil- 
lator is controlled, as in other noise - 
rejection circuits, by the d.c. voltage 
bias from the control tube. The pulsed 
output from the control tube must be 
filtered, as shown, to develop this d.c. 
bias voltage. 

The control tube is cut off during 
most of the forward trace, so that any 
noise pulses which may be present will 
be unable to affect the output of the 
control tube. When the time ap- 
proaches for the arrival of the sync 
pulse, the comparison waveform is 
nearing its positive peak value; addi- 
tion of the sync pulse to the compari- 
son wave is now able to bring the con- 
trol tube out of cut -off, and produce 
plate- current flow. Noise pulses can 
also get through the gate at this time. 

It is apparent from the diagram that 
the relative phasing of the sync pulse 
and the saw -tooth comparison wave 
determines the width of the control 
pulse; if the circuit is in proper ad- 
justment, the width of this control 
pulse is always less than the, width of 
the sync pulse. Consequently, as the 
horizontal oscillator tends to drift, the 
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Fig. 7. A phased power line voltage can 
often be used to stabilize the vertical sync 
action. Disconnect integrator from the sync 
separator and energize integrator from a 
phasable network. Note that the primary 
terminals must be reversed in some cases. 

control pulse width varies accordingly, 
which changes the plate- current flow 
through the control tube. 

Not quite all noise pulses are reject- 
ed by the gate circuit, because the time 
of threshold must slightly precede the 
arrival of the sync pulse in anÿ prac- 
tical circuit. A saw -tooth or a para- 
bolic comparison waveform is utilized 
in such systems, so that the grid of the 
control tube rises rapidly to threshold, 
thereby minimizing the number of 
noise pulses which are effective in 
causing plate- current flow. Noise re- 
jection is maximized, not only by use 
of an optimum waveform, but also by 
proper adjustment of cut -off voltage 
applied to the grid of the control tube. 

The noise that gets through the gate 
has the effect of widening the control 
pulse in a somewhat random manner. 
However, when circuit adjustments are 
properly made, the resulting tendency 
for the horizontal oscillator to increase 
in frequency will not exceed the lock -in 
range. The random variation in width 
of the control pulse is averaged out in 
the delay filter, so that there is no no- 
ticeable horizontal shift of the picture. 

As in other noise -rejection circuits, 
the more obscure causes of instability 
are often traced to faulty condensers 
which are not caught in a d.c. -volts or 
resistance check. Likewise, improper 
lead dress can cause feedthrough to 
the horizontal oscillator circuit. A 
scope check at the grid of the oscil- 
lator should show no trace of noise 
pulses, although the receiver is oper- 
ating at maximum gain, with no sta- 
tion signal. 

A ringing coil is used by some re- 
(Continued on page 162) 

Fig. 8. Immunity to noise depends chiefly on the proper threshold at grid of con- 
trol tube. The cut -off level is usually adjusted by means of the plate supply 
voltage. A ringing coil, if used in the circuit, should be inserted at point "R." 
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Mae's RAI IO 

SERVICE SHOP 
By JOHN T. hleI '1; 

31 
-AC and his office girl, Miss Per- 

kins, stood side by side look- 
- - ing out of the window of the 

service shop at the ambling figure of 
Barney coming back to work after his 
lunch hour. As the youth walked 
slowly along, his red hair flaming 
brightly in the April sunshine, his 
freckled face bore a look of dreamy in- 
trospection. 

"Ah me," Mac sighed; "what wouldn't 
I give to be young again in the spring- 
time!" 

"Yes," Miss Perkins said with an 
echoing sigh. "All you need is a look 
at that rapt expression on his face to 
know how true are those words about 
in the spring a young man's fancy 
lightly turns to thoughts of love." 

Barney floated through the door and 
gradually allowed his eyes to focus on 
the faces of the other two. Then he 
spoke in a voice of quiet awe: 

"I have just been the recipient of a 
beautiful thought!" 

"Blonde, brunette, or redhead ?" Mac 
inquired solicitously. 

"Whatever are you babbling about ?" 
Barney asked with a puzzled frown. 
"I mean I've just figured out how I'm 
going to make my first million dol- 
lars." 

"Thoughts of love," Mac quoted 
mockingly out of the corner of his 
mouth to Miss Perkins. "And pray tell 
us," he continued to Barney, "just how 
you are going to harvest all this let- 
tuce." 

"It's a lead -pipe cinch," Barney an- 
swered confidently. "I'm going to 
write a book entitled `How to Remove 
Your Own Appendix, or That of a 
Friend or Member of Your Family, 
Using Only a Discarded Razor Blade." 

"Hm- m -m -m," Mac said slowly; "I 
64 
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see you like a short snappy title any- 
way. Where did you get your inspira- 
tion for this future best -seller ?" 

"At the lunch room magazine rack 
this noon. I was leafing through sev- 
eral of the magazines that try to give 
popular explanations of various scien- 
tific and mechanical achievements, and 
I ran across quite a few ads for books 
that promised to tell the television set 
owner just how he could repair his 
own television set. Right then I de- 
cided that if you could tell a guy who 
didn't know from nothing about radio 
or television how he could locate and 
repair any one of the thousand and one 
things that can get wrong with a TV 
set, telling him how to perform a single 
operation like an appendectomy ought 
to be duck soup." 

"But," Miss Perkins objected, "if the 
TV instructions are a flop, all the guy 
will have is a botched -up set; but if 
your surgical instructions go wrong, he 
will have a candidate for a harp. That's 
too dangerous." 

"How safe do you think it is to en- 
courage an untrained person to go 
prowling around in a TV chassis car- 
rying various lethal potentials up to 
15,000 volts and better ?" Barney de- 
manded. "For years radio magazines 
have been warning technicians, who 
are already familiar with high voltage 
circuits, to be extremely careful to 
avoid shock in work on television sets; 
but these books blandly egg the set 
owner on into wading right into his re- 
ceiver. Some of them try to protect 
themselves by saying there is no dan- 
ger when instructions are followed, but 
any technician who has had any ex- 
perience with the ability of untrained 
people to follow directions in dealing 
with electronic equipment takes a very 

dim view of the average person's abil- 
ity to follow instructions. Look what 
happens when most people try to take 
the tubes out of their little a.c. -d.c. 
sets and put them back the way they 
were, even when they have a tube dia- 
gram to help them." 

"You've got a point there," Mac 
agreed; "but leaving the danger angle 
entirely out of it, how much help do 
you think these books would really be 
to the average owner of a TV set." 

"Why they would be a wonderful 
help," Barney said with a straight face. 
"They promise to show you how you 
can repair anything from a shorted 
picture tube to a set that won't stay 
in sync in from a few seconds on the 
comparatively simple jobs to up to five 
whole minutes on the really tough 
ones. Just think of that! Why it often 
takes poor old inefficient me, who never 
read one of those books, almost five 
whole minutes to get the back off some 
of the receivers that use a whole hand- 
ful of woodscrews to hold it on." 

"Guess we'd better buy some of those 
books and read 'em," Mac suggested 
wryly. 

"We certainly should," Barney bland- 
ly agreed. "The fellow who has one 
of these books needs only a screw- 
driver to make all of his repairs. There 
you have gone and wasted better than 
a thousand dollars on your scopes, 
sweep generators, vacuum tube volt- 
meters, bar generators, tube testers, 
and service manuals. After we have 
studied these books, we can sell all of 
that expensive and unnecessary equip- 
ment and buy ourselves a nice new 
screwdriver apiece and really settle 
down to turning out the TV sets. Since, 
at the outside, we shall have to spend 
only five minutes on a set, we'll really 
make money fast. As it is, we often 
waste three or four hours running 
down a tough intermittent or doing a 
complete job of realignment. Come to 
think of it, we can let Matilda here 
read the books, too, and then she can 
fix sets just as well as you can, for ex- 
perience is entirely unnecessary, and 
all of those years that you have spent 
studying and working on electronic 
equipment have just been wasted." 

"Tsk, tsk! What a pity!" Mac ex- 
claimed with a broad grin. "Better had 
we get one of these books at once." 

"I'm not sure a technician can buy 
them," Barney said darkly. "The writ- 
ers of these books do not trust radio 
and television technicians. In fact, 
they encourage the set owner to buy 
the book so that he can avoid being 
"soaked" by independent repairmen. I 
think I'll use that line in advertising 
my own book. 'Don't let the doctor 
gouge you for performing a simple 
operation.' I'll argue; 'buy this book 
and take out your own appendix. No 
experience necessary.' " 

Miss Perkins looked desperately 
from Mac's faintly -smiling face to the 
dead -serious one of Barney. "Mac, 
how can you stand there and encour- 
age the boy in such a mad idea as 
writing a book like that ?" she de- 

(Continued on page 164) 
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A High -Quality 

AUDITORIUM A 
Amplifier and power supply are built on separate chassis. 

NPI,IFIER 

Construction data on a p.a. unit which features 
two mike inputs, radio input, and master mixer. 

r HE great degree of refinement of 
the audio art which has been at- 

- - tained in the past few years has 
resulted in a number of so- called "high 
fidelity" amplifiers. Many of these am- 
plifiers meet the specifications while 
others are high fidelity in name only. 
Each designer has his own pet likes 
and dislikes, and we hear much about 
the relative merits of pentode tubes 
versus triodes; strict class A operation 
as opposed to class AB, or AB2; the 
merits of feedback in an amplifier; flat 
amplifiers or compensated circuits and 
so on, ad infinitum. However, in spite 
of the confusion which often arises 
from such discussions, one can be sure 
that the real test of an amplifier of any 
design, be it a unit of high or low pow- 
er, a circuit of the "old standby" type, 
or one with all the latest frills, is its 
performance under actual working 
conditions. Laboratory tests and math- 
ematical theory notwithstanding, the 
real test of an amplifier is how it 
sounds to the listener in actual opera- 
tion. A few pains taken in the building 
of any amplifier, along with the use of 
high quality components in its con- 
struction will usually insure good re- 
sults, and one does not have to be an 
engineer to build a really good audio 
system, provided that he takes ad- 
vantage of the technical information 
made available to the experimenter by 
the audio engineer. 

The builder should first consider the 
application of the equipment he plans 
to build, and that can be a guide in his 
planning. If moderate power is all that 
is needed, class A operation of triodes 
will usually give superb results. On 
the other hand, higher power require- 
ments will usually necessitate the use 

ApriA, 1952 

of class AB, or class AB2 design. It 
should be remembered that triode out- 
put tubes are characterized by their 
low power sensitivity and low plate 
power efficiency, but when used as class 
A amplifiers, by their low distortion. 
On the other hand, pentodes and beam 
power tetrodes are characterized by 
their high power sensitivity and plate 
power efficiency, but they usually have 
somewhat higher distortion than tri- 
odes. If the designer keeps these facts 
in mind he can build an amplifier of 
optimum performance in the applica- 
tion for which it is intended. 

Since the amplifier described in this 
article was to be used in an auditorium 
of moderate size, it was felt that the 
use of triodes as output tubes would 
be desirable, providing that sufficient 
power could be obtained from them. 
After some experimentation, 807's were 
chosen as the output tubes. Although 
these tubes are tetrodes, they can be 
operated as triodes by connecting the 
screen grids to the plates. These tubes 
were chosen instead of 2A3's or 6B4's 
for two reasons. One reason is that 
the indirectly heated cathode of the 
807, as opposed to the directly heated 
cathode of the other types, gives less 
residual hum. The other reason is the 
greater plate dissipation rating of the 
807's. The lower hum level of tubes of 
the indirectly heated cathode type is 
especially important if modern high - 
efficiency speakers are to be used, and 
the high plate dissipation rating makes 
it possible to operate these tubes as 
class A2 amplifiers, thereby realizing 

Sterling, Howard T.: "Tube Applications in 
Amplifier Design," Radio -Electronic Engineering 
Edition of Radio & Television News, May 1951, 
page 14A. 

By 
LLOYD B. 

BUST 

power output in the neighborhood of 
30 watts from two of these tubes. Since 
there are not many amplifiers which 
operate in this class, a word regarding 
them is in order here. A class A am- 
plifier is considered to be one in which 
plate current flows in the output tubes 
during 360 degrees of the signal cur- 
rent cycle. It is generally concluded 
that at no time during the cycle will 
grid current flow. A class A, amplifier 
conforms to these specifications except 
that grid current flows during a por- 
tion of the cycle. However, at no time 
is plate current cut off. In order to 
fulfill these conditions, it is necessary 
to operate the tubes at lower bias volt- 
ages than are used for class A or AB, 
service, and this lower bias, allowing 
greater no- signal plate current, calls 
for tubes with relatively high plate dis- 
sipation ratings. The May, 1951 issue 
of the Radio -Electronic Engineering 
Edition of RADIO & TELEVISION NEWS 
gives typical operating conditions for a 
pair of these tubes operated as class 
A2 triodes.1 

The amplifier, after considerable ex- 
perimental work, was finished with the 
following features : Two microphone 
inputs, one high impedance and one 
low impedance; an input for a radio 
tuner or crystal phono pickup; elec- 
tronic mixing with a separate control 
for each channel and a master mixer 
control. The low impedance input will 
take input impedances of 50, 150, 250 
and 600 ohms, which makes it suitable 
as an input for any type of low im- 
pedance microphone as well as prac- 
tically any type of line. It is also suit- 
able for low impedance phono pickups 
or low impedance magnetic tape heads. 
The Chicago BI -7 input transformer 
used in this channel is of high quality, 
having a frequency response which is 
flat within a fraction of a decibel from 
below 50 to well over 20,000 cycles. 
This transformer also has 70 db hum 
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1 4R31 ` 
Ro, R7, R21, R25-39,000 ohm, 1/2 W. res. 
Rs, R4, R11, R,7, R10, R21, R26, R27, R35- 100.000 

ohm, 1/2 w. res. 
Rs, R6, R9, Roo. Reg, Rao, Ras -2200 ohm, 1/2 w. 

res, 
R7, R11, R19, R31, Rye- 500,000 ohm pot with 

regular audio vol. control taper 
Rs, R17, R23, Re8- 470,000 ohm. 1/2 w. res. 
Ros, R14, R;0 -1 megohm, 1/2 w. res. 
Ro., -1500 ohm, 1/2 w. res. 
R19- 33,000 ohm, 1/2 w. res. 
R22- 22,000 ohm, 1/2 W. res. 
R36- 33,000 ohm, 2 w. res. R3- 15,000 ohm, 2 w. res. 
Rm -6800 ohm, 2 w. res. (in author's model 

res- is variable) 
Rue- 10,000 ohm wirewound pot 
Roo, Roy -470 ohm, 1/2 w. res. 
R,1, R42- 22,000 ohm, 2 w. res. 
R44, R4 -1000 ohm, 1/2 w. res. 

VI V2 V3 V4 V5 V6 

Ros- 15,000 ohm, 1 w. res. 
R46 -50 ohm wirewound pot 
Co. C2 -10/10 pfd., 450 v. elec. cond. 
Cs, C6, Cm, Coo, C70 -.1 Aid., 600 v. cond. 
Co, Cs. C7, C3, C12, C.,o, C22. Cm -25 ufd., 25 v. 

elec. cond. 
Cy, C26 -10/10 pfd. 450 v. elec. coed 
Coy -.S pfd., 600 v. cond. 
C14, C27, C29 -500 µpfd. mica cond. 
Cos-250 ppfd. mica cond. 
Cos, Cm -100 ppfd. mica cond. 
Cl, -.004 pfd., 600 v. cond. 
Cos, C,o -10/10 pfd., 450 v, elec. cond. 
C24 -.003 pfd., 600 v. cond. 
C29-.01 pfd., 600 v. cond. 
J1, J2, Js, J4- Single circuit jack 
PL, -4 -prong socket (Jones) 
PL2 -6 -prong socket (Jones) 
S, -S.p. 4 -pos. sw. 

V7 V9 V9 

T3 

S2- S.p.s.t. sw. (in author's model, S2 is ganged 
with S, and is closed in position 1, open in 
all others) 

Tl -Input trans. 50/150/250/600 ohm pri. to 
50,000 ohm c.t. sec. (Chicago BN -7 or 
equiv.) 

T2 -Input trans. Single 10,000 ohm plate to 
50,000 ohm c.t. sec. (Chicago 51 -8 or equiv.) Ts- Output trans. Push -pull, 5000 or 3000 ohm 
c.t. pri. to 600/16/8 ohm c.t. sec. (Chicago 
BO -9 or equiv.) 

T, -Osc. coil (Webster- Chicago 65P024 or 
equiv.) 

Vo, V1 -65L7 tube V V3 -65N7 tube 
V -65R7 tube 
vs, V9 -807 tube 
V. -6SQ7 tube 
V9 -6V6GT tube 

Circuit diagram and parts list covering the auditorium amplifier. 807's are used. connected as triodes. 

reduction, due to its excellent shielded 
construction, which makes it ideally 
suited to this type of application. 

The high impedance channel was de- 
signed for use with standard high im- 
pedance type microphones, but it has 
sufficient gain to be used with a high 
impedance tape recording head if de- 
sired. The mixing action of this chan- 
nel with the low impedance channel 
and with the phono channel is very 
smooth and operates without a trace of 
interaction between channels. 

The phono channel has sufficient gain 
for use with any of the many types of 
crystal phono pickups, and it is espe- 
cially suited to operate from a radio 
tuner, either AM or FM. The master 
mixer control which follows these 
three channels makes it possible to in- 
crease or decrease the volume of the 
amplifier without disturbing the rela- 
tive volume levels of the various chan- 
nels. This feature makes for easy 
volume adjustment, even though all 
channels are in use simultaneously. 

As seen in the photographs, the am- 
66 

plifier and power supply are built on 
separate chassis, the amplifier chassis 
measuring 14" x 10" x 3 ", while the 
power supply chassis dimensions are 
7" x 12" x 3 ". The two units are con- 
nected by a cable with a 6 -prong Jones 
plug on each end. The power supply 
and amplifier are supplied with corre- 
sponding plugs to make power supply 
connection or disconnection extremely 
simple. This two -unit type of con- 
struction has several advantages of 
which perhaps the greatest, is that of 
hum reduction because of the degree 
of isolation of the power transformer 
and the amplifier proper. Another 
value of a separate power supply is 
apparent to the builder who does con- 
siderable experimental work -one pow- 
er supply can perform for several 
experimental jobs. 

The two high gain channels of the 
amplifier each utilize the two sections 
of a 6SL7 tube connected in cascade. 
The volume control for each channel 
is in the second stage. The output 
from the second section of each 6SL7 

is fed into a section of a 6SN7, the out- 
put of which is fed to the master mixer 
control. The output of the 6SQ7 phono 
amplifier is also fed to this control. 
R13, R14, and R35 are 1 megohm resistors 
which are used to isolate the plates of 
the tubes feeding this control. The 
master mixer control, R,6, controls the 
signal fed to the grid of the 6SR7 tube, 
from whence the signal is fed, either 
directly or through the equalizing cir- 
cuit, to the 6SN7 driver tube. 

Several hum prevention measures 
are used in the construction of this 
unit. The center tap of the filament 
winding of the power transformer is 
grounded. In the model shown, this 
proved adequate as far as heater -to- 
cathode hum is concerned, but in some 
models it may be necessary to use a 20 
ohm potentiometer across the 6.3 volt 
winding and ground the center. In this 
way, a precise balancing -out of hum 
can be achieved. Only one connection 
is made to the chassis proper -at the 
socket of the tube V,. All other grounds 
are made to a ground bus which is 
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made of No. 12 wire mounted on in- 
sulated tie posts. This bus can be seen 
in the photograph of the under chassis 
view. It is grounded to the chassis as 
indicated before. All jacks, condenser 
mounts, etc., are insulated from the 
chassis to eliminate any possibility of 
ground loops. There are two or three 
relatively long grid leads in the ampli- 
fier, and these are shielded, but the 
shielding is not allowed to touch the 
chassis, and one end only is grounded 
to the ground bus. Some of these pre- 
cautions may seem needless to the 
uninitiated, but they pay off in the 
hum -free operation of the amplifier. It 
should be said in the discussion of hum 
precautions that at first, d.c. operation 
of preamplifier tubes was contemplat- 
ed, but it was found that in addition to 
the measures taken as mentioned 
above, the twisting of all a.c. leads, and 
dressing them close to the chassis, 
made the use of d.c. on the heaters 
unnecessary. 

It is the opinion of the author that 
any really up -to -date amplifier should 
have provision for magnetic tape re- 
cording and playback, and accordingly, 
this unit is provided with an ultra- 
sonic oscillator to adapt it to this pur- 
pose. The oscillator tube is a 6V6GT 
connected as a triode, and it supplies 
ultrasonic voltages for both high and 
low impedance recording heads, as well 
as erase heads. When the waveform of 
this voltage was checked on an oscillo- 
scope, a good sine wave, necessary in 
distortionless recording, was observed. 
The output of the oscillator is fed to a 
4 -prong Jones socket through condens- 
ers C. and C,5. Since the sizes of these 
condensers vary somewhat according 
to the recording heads used, their val- 
ues may have to be adjusted to suit 
the particular head used. The values 
shown work nicely with the Shure 
Model 815 head, the connection from 
the plate of the oscillator tube going 
to the high impedance winding of the 
head, and the connection from the sec- 
ondary of the oscillator coil furnishing 
the voltage for the erase section of the 
head. 

For the oscillator circuit a Webster - 
Chicago oscillator coil (65P024) is 
used. Other oscillator coils designed 
for magnetic tape or wire recorders 
can be used, but the values of the other 
components in the oscillator circuit 
may have to be changed to suit the 
characteristics of the particular coil 
used. In most cases the maker of the 
oscillator coil furnishes the necessary 
data with the coil. The oscillator op- 
erates best with 250 to 275 volts on the 
plate of the tube and some adjustment 
in the size of R.,, may be necessary to 
assure the correct voltage here. This 
resistor aids in keeping the high fre- 
quency oscillations of the 6V6 out of 
the power supply as well as perform- 
ing its function as dropping resistor in 
the plate circuit of the oscillator. 

The original design and tests of the 
amplifier were made by striving for a 
flat response. However, to make the 
unit suitable for magnetic recording 
and for other applications in which 
equalization is required, a number of 
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Top view of the amplifier chassis. Careful parts layout facilitates servicing. 

equalizing circuits are arranged so that 
they can be switched into the circuit. 
The equalizing portion of the amplifier 
consists of R,0, Rio, R22, and R_,,; C15, 

C16, and C along with Si. Si switches 
in a bridged -"T" equalizing network 
which gives some attenuation of the 
middle frequencies, which, in effect, 
gives high and low boost to the signal. 
Switch position 1 gives the greatest 
attenuation with positions 2 and 3 giv- 
ing lesser degrees, while position 4 
short circuits the equalizing network 
and, in effect, removes it from the cir- 
cuit. The action of R,5 is to give vari- 
able attenuation to the bass portion of 
the signal in the first three positions of 
the switch. In the fourth position, R10 

has no effect. R,9 should be placed in 
the treble position -all resistance out 
of the circuit -for magnetic recording, 
and it should be placed in the bass posi- 
tion- maximum resistance in the cir- 
cuit -for playback of magnetic record- 
ings. The switch S_ removes the plate 
voltage from the oscillator tube when 
the oscillator is not desired. In the 
author's model, this switch (S,) is one 
section of S, and is closed in positions 1 

and 2 of Si. However, it is recommend- 
ed that a separate switch be used for 
this purpose so that the oscillator can 
be cut in or out regardless of the posi- 
tion of the equalizing switch. 

It is obvious that if the builder is not 
interested in the adaptation of this am- 

Power supply circuit and parts list. This unit is mounted on separate chassis. 

GI 

C2 

T 2 

I VI CHI 4 5U4 

C3 G4 

5 

PLI 

T2 RI 

CS C6 

T T RECT.I J 
1CATH, T 

R1 -3000 ohm, 2 w. res. (in author's model 
res. is variable) 

C2 -.1 µfd., 600 v. tond. 
Co, C5 -40/40 µfd., 500 v. elec. cond. 
Co, C6 -40/40 ofd., 150 v. elec. tond. 
F, -3 amp. fuse S,- S.p.s.t. sw. 
T1 -Power trans. 385.0 -385 v. a.c. sec. @ 200 

ma., 5.0 v. @ 3.0 a.. 6.3 v. @ 4.5 a., 6.3 V. 

@ 1.0 a. (Chicago PSC 200 or equiv.) 
T2 -Bias supply trans. 105/125 v. pri., 6.3 v. 

c.t. @ 3.0 a. sec. (Chicago FO -63 or equiv.) 
CH.-Filter choke, 12 hy., 200 ma. (Chicago 

RS -12200 or equiv.) 
Rect.-100 or 150 ma. selenium rectifier 
PL, -6 -prong socket (Jones) 
V1 -5U4G tube 
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Bottom view of the amplifier. Easily -obtainable parts have been used throughout. 

plifier to magnetic recording, the oscil- 
lator and equalizing circuits can be 
eliminated and a somewhat simpler 
amplifier will result. However, the 
addition of these circuits does not in- 
troduce any great problems and they 
will be of use in many installations. 
Either high or low impedance magnetic 
recording heads can be used. If a high 
impedance head is used, the audio volt- 
age can be taken from the plate of one 
of the output tubes, while a low im- 
pedance head can take its audio signal 
directly from an appropriate tap on the 
output transformer. 

Some discussion of the output stage 
and associated driver is in order as the 
operation of the output stage is not 
conventional. In order to operate the 
output tubes class A_, the following op- 
erating conditions prevail: Plate volt- 
age, 400; grid voltage -35; driving 

voltage 50; plate -to -plate load 3000 
ohms; zero signal plate current (both 
tubes) 140 ma., max.; and signal plate 
current 215 ma. Maximum signal in- 
stantaneous grid current is 20 milliam- 
peres. 

Since grid current flows during part 
of the cycle, it is necessary to design 
the driver stage so that distortion will 
not result. One consideration is that 
the driver stage must be capable of 
supplying some power to the grids of 
the output tubes. The use of a driver 
transformer of proper design could 
provide this, but since the windings of 
the transformer would have to carry 
considerable current, the frequency re- 
sponse would suffer. A cathode follow- 
er driver tube is capable of supplying 
considerable power to the driven stage, 
and it has several other advantages, 
not the least of which is a practically 

Under chassis view of the power supply. This unit measures 7x12x3 inches. 
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flat response. For this reason, a 6SN7 
tube operated as a cathode follower 
was used as the driver. The circuit 
selected is one which has been used 
successfully in other high -quality am- 
plifiers, and it can be considered tried 
and true. Fixed bias is used on the 
driver stage as well as on the output 
stage, the voltage drop through the 
cathode resistors of the driver bringing 
the output stage bias to the right val- 
ue. R., is the bias control, and it should 
be adjusted so that the voltage at each 
grid of the 807's is 35. This can be 
done if the total bias voltage supply is 
in the neighborhood of 105 volts. The 
use of the recommended values of re- 
sistors R. and R. will insure this 
condition. 

A phase inverter could be used to 
supply the signal to the driver stage, 
but since practically every type of 
phase inverter has some fault, a high 
quality transformer was chosen to sup- 
ply the driver grids. The Chicago BI -8 
input transformer was selected be- 
cause of its wide range flat response. 
Since this transformer must not be 
used with direct current in the primary 
if this wide range response is to be 
maintained, it is coupled to the plate of 
the previous tube by the use of a .5 efd. 
condenser. This arrangement insures 
that a balanced voltage, exactly 180 
degrees out -of- phase, is supplied to the 
two grids of the cathode follower. The 
plate voltage of the tube feeding this 
transformer is supplied through a 33,- 
000 ohm plate load resistor. 

The power supply of this amplifier is 
built on a separate chassis which can 
be mounted above or below or to one 
side of the amplifier proper. The Chi- 
cago PSC -200 power transformer and 
RS -12200 choke are used as companion 
units for the plate supply, while the 
bias supply is provided by a small fila- 
ment transformer -the Chicago FO -63. 
This transformer is connected "back- 
wards" to supply the necessary bias 
voltage. That is, its 6.3 volt winding is 
connected to the extra filament wind- 
ing on the power transformer so that 
the original primary delivers in the 
neighborhood of 120 volts. This is 
connected through a 100 or 150 ma. 
selenium rectifier to a filter system 
consisting of a 40 -40 pfd., 150 volt filter 
condenser and a 3000 ohm, 2 watt re- 
sistor. This combination will give the 
correct bias voltage for the output and 
driver stages. The author considered 
using a voltage regulator tube with 
this bias supply, but experiments with 
the amplifier under load indicated that 
it was not necessary. The use of a 
selenium rectifier in the bias supply 
has the advantage that there is no 
"warm up" period for the bias supply, 
and bias is supplied to the tubes before 
the plate voltage, which is a protective 
feature. 

The filter condensers of the plate 
supply are 500 volt condensers with 40 
pfd. in each section. This high voltage 
rating is necessary because of the pos- 
sibility of high surge voltages. These 
condensers, in conjunction with the RS- 
12200 choke, supply well filtered volt - 

(Continued on page 149) 
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Coil, piled. he/ KENNETH R. BOORD 

T THE time this was compiled, 
the Broadcasting Corporation 
of Japan, Tokyo, had just re- 

sumed (test) operations of its Over- 
seas Services in Japanese and English. 
A letter received from the station's of- 
ficials pointed out: 

"The Broadcasting Corporation of 
Japan has resumed operation of its in- 
ternational broadcasts in both English 
and Japanese languages. The purpose 
of this international broadcast is to tell 
the world the actual condition of 
Japan and how the country is being re- 
habilitated with the kind help and co- 
operation of friendly nations; and how 
the people are willing to do what they 
can for the promotion of a better un- 
derstanding among the nations of the 
world. Listeners overseas are, there- 
fore, cordially requested to send their 
reports of reception of our station, giv- 
ing us at the same time their candid 
opinions as to the kind of programs 
they want to be sent on the air. All 
mail should be addressed to Interna- 
tional Broadcasting Section, Nippon 
Hoso Kyokai (The Broadcasting Cor- 
poration of Japan), Tokyo, Japan." 

General format for the various 
beams includes opening announce- 
ment; news in English; commentary in 
English; music; news in Japanese; 
commentary in Japanese; closing an- 
nouncement; closedown. 

Schedules were listed: Transmission 
1 -To North America 0000 -0100, JOB, 
6.069; Transmission 2 -To North China 
0600 -0700, JOB, 6.069, and JOA, 7.180; 
Transmission 3 - To Central China 
0700 -0800, JOB and JOA; Transmission 
4 -To Philippines and Indonesia 0900- 
1000, JOB -2, 11.705, and JOA -2, 9.675; 
Transmission 5 -To India 1030 -1130, 
JOB -2 and JOA -2. 

The test transmissions have been 
widely heard throughout the United 
States. It is reported by overseas 
sources that the International Service 
is being beamed from two 50 kw. trans- 
mitters -one at Yamata and one at 
Nazaki. 

Our best wishes go to the Broadcast- 
ing Corporation of Japan for the fu- 
ture expansion of its International 
Service. 

* * * 

Radio Club Notes 
England -The first postwar meeting 

of the World Friendship Society of Ra- 
dio Amateurs was held recently in 
London. It was decided that an annual 
meeting of the group will be held here- 
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after. The Mullard Organization pre- 
sented a display of its cathode -ray 
tubes, radio tubes, and the projection 
system of TV developed by Mullard. A 
high point of interest was the presenta- 
tion of a book -token to Miss Barbara 
Jordan, a member of a School Radio 
Club at the Guilford Girls' School in 
Nottingham. The book -token was given 
as a mark of the Society's esteem for 
Barbara's achievement in passing the 
G.P.O. c.w. test at 12 w.p.m. at 14 years 
of age. She is thus the youngest girl 
in the British Isles to have achieved 
this distinction, officials of the club 
point out. Barbara is now authorized to 
operate the School Club Station, 
G3FYN, and to operate at station 
G2ATM (operated by Stan Read, the 
science teacher at the Guilford Girls' 
School), under supervision. Young peo- 
ple anywhere in the world who are in- 
terested in the activities of WFSRA's 
Junior Section, should get in touch 
with Bob Kenny, G3AAU, at 30, 

Churchbury Road, Enfield, Middlesex, 
England. 

(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 2400.1 
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. 

Norway-A new short -wave listeners' 
club is Arctic Listeners Club, Tromso, 
Norway, according to Nattugglan, 
Sweden. 

USA- Anyone wishing information 
about the United Shortwave Listeners 
of the World should write direct to the 
club's editor, Steve Brookner, 85 Glen - 
ham Street, Providence 7, Rhode 
Island. President of this organization 
is Hal Buchert; treasurer is Pat Cran- 
dell. 

* * * 

This Month's Schedules 
(NOTE: By the time you read this, 

some short -wave stations may have 
gone on Summer Time Schedules; in 
such cases, you may find broadcasts 
are now one hour earlier than listed 
herein. -KRB) 

Afghanistan - Peter Ridgeway, 
South Africa, flashes that Radio Kabul, 
9.975, now has its daily English session 
1110 -1120; opens with flute -like instru- 
ment around 1105; closes with one re- 
quest number at 1120, except Sundays 
when extends the request period to 
1200A. 

Albania - Radio Tirana, 7.852A, 
noted signing off 1629 with march; 
weak level. (Robbins, Ind.) Has news 
1615. (Ridgeway, South Africa) 

Algeria- GDX -aren, Sweden, lists 
(Continued on page 112) 

This young SWL is Ronald Guentzler, Cleveland, Ohio. Equipment shown includes a 
Zenith 10 -S -155; preselector and converter for Zenith unit (preselector operates 7-18 

mc. and converter covers 200 -540 kc.), Hallicrafters S -41 -G, BC- 454 -B, and BC- 455 -B. 
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In Modern 

[leetronics 

By 
DAVID T. ARMSTRONG 

BVIOUSLY before the control 
impulses in the composite video 

- signal can be used for synchro- 
nizing purposes they must be stripped 
from the remainder of the video and 
blanking information. This is essen- 
tial to prevent these other signals from 
interfering with the sync circuits. Sync 
stripping may be performed in several 
ways; by using a diode in the form of 
a detector, by using a triode operating 
with low plate voltage and high grid 
resistance, and by using a pentode 
with low plate voltage and grid bias. 
We are concerned here only with the 
use of a diode sync stripper because 
this is the only method strictly ap- 
plicable to germanium crystal diodes. 

The point at which the composite 
video signal is taken for application 
to the clipper circuit is generally the 
output of the video amplifier. By per- 
mitting the composite video signal to 
come through the video amplifier be- 
fore applying it to the clipper, there 
is less need for amplification of the 
sync pulse after the clipper action. 
Further, where noise limiting is em- 
ployed in the video amplifier, and this 
is generally true, more stabilized and 
less distorted signal is available for 
sync. It is possible to amplify the 
signal after the clipper action; this is 
done in some receivers, but it does add 
to the cost of the completed product. 

Basic Crystal Diode Circuit 
The composite signal furnished to 

the stripper circuit may be obtained 
from the video detector or from any 
stage of the video amplifier. It is com- 
mon to take it from the output of the 
video amplifier because a high ampli- 
tude signal with good signal -to -noise 
ratio is available there. Generally, the 
sync will be good when the contrast 
control is correctly adjusted for proper 
picture presentation. 

Let us assume we have a source of 
positive -going composite video signal. 
70 

Whisker and pellet assemblies are mounted in plastic cases on this specially -de- 
signed high -speed assembly machine. The whisker point is welded to the germanium 
pellet and very accurate pressure maintained between these two parts. Following 
this, and on same machine, the units are electrically formed by high current pulses. 

Part 7. flow germanium diodes can be used in TV 
circuits to perform the sync stripping function. 

Fig. lA illustrates a basic diode circuit 
used for stripping; note that this is in 
the form of a detector circuit. The 
time constant of R, -C, is sufficiently 
large so that only the sync pulses cause 
diode current to flow. The direct cur- 
rent develops sufficient bias voltage 
across Ri to prevent stripping any 
video information from the composite 
video signal below the blanking level. 

The pulse current flows through R2 
and the stripped pulse voltage may be 
taken off across this resistor. This 
stripper should be driven from some 
constant source because any change in 

Fig. 1. (A) Basic biased diode clipper. The 
time constant of Ri -C, should be large. 
Either a tube type diode or a crystal type 
diode may be used in this circuit. (B) 
Basic diode type clipper. The time con- 
stant of R, -C, should be long compared to 
time of the line scan. It is frequently 200 
to 300 microseconds. Either a tube or crys- 
tal diode is used as the detector element. 

\ cl 

CRI 

ICATH. 

SYNC 
PULSE 

OUTPUT 

R 

SYNC 
PULSE 
OUTPUT 

(A) 
CRI .IN34,IN46, IN65 

(B) 

the input voltage may result in a 
change in the voltage across C,. The 
long time constant of R, -C, may cause 
loss of the sync pulse until the clip- 
ping level adjusts to the proper volt- 
age value. 

Before we proceed further with the 
analysis of the use of a germanium 
diode for this type circuit to see how 
it would fit in, the reader is warned 
that a pentode cascade circuit is su- 
perior in all respects to a cascade ger- 
manium crystal circuit. But there are 
some advantages in using the germa- 
nium diode which make it quite worth 
while to consider. 

To obtain reliable synchronization 
over the wide range of signals at the 
sync input and to produce clear -cut 
separation of all video components be- 
low the separation level, regardless of 
amplitude or phase of the video signal, 
usually requires three vacuum tubes. 
It requires three germanium diodes 
to provide comparable performance. 
Hence, the chief virtue of the ger- 
manium diode sync separator is the 
saving in tubes and components, plus 
space economy. 

Circuit simplification is the order of 
the day; any reduction in the number 
of tubes on a chassis makes possible 
the designer's dream of smaller and 
more compact television receivers. The 
use of a diode high level separator con- 
nected by suitable coupling methods 
to the plate of the last video amplifier 
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stage is one method of reducing the 
number of tubes on a chassis. 

Sync Separation 
There are several methods of sepa- 

rating the sync signals from the com- 
posite video signal. Fundamentally, 
this is generally accomplished by ap- 
plying the composite video signal to a 
diode, triode, or pentode, so biased that 
no signal flows through the tube except 
for that part of the entire signal above 
the blanking level. This means that 
a clipper diode will be operated with a 
negative bias of sufficient value that 
current will flow through the diode 
only during the time that the signal is 
above the blanking level. This is illus- 
trated in Fig. 1B, which shows another 
type of biased diode clipper arrange- 
ment, in addition to that shown in 
Fig. 1A. 

In this circuit the positive -going in- 
put signals permit current to flow only 
for a portion of the input signal; there- 
fore the plate current consists only of 
sync pulses free from the actual pic- 
ture information. The biased diode 
methods of sync separation shown in 
Figs. 1A, 1B are the simplest clipper 
circuits. The diode conducts when the 
input signal is positive and the time 
constant of R, -C, is sufficiently great 
to keep the diode from conducting ex- 
cept during the peaks above the blank- 
ing pedestal. The diode current drawn 
charges the condenser to the peak 
value of the input signal and estab- 
lishes a bias across condenser C,. This 
bias is sufficient to keep the diode from 
conducting except during the peak ex- 
cursions of the composite video input 
signal. The excursion of the signal 
from the video intelligence level to the 
peak sync level is the essential line 
timing operation which synchronizes 
the horizontal oscillator in the receiver. 

When the diode does conduct a volt- 
age appears across R_ proportional to 
the sync pulses. The values of R, and 
C, are chosen to prevent diode current 
from flowing except during the inter- 
val when the signal is in excess of the 
blanking level. In general this is a 
satisfactory signal clipper, but the out- 
put sync signal is relatively small be- 
cause a diode contributes no amplifica- 
tion to the clipped sync pulse. 

One disadvantage of the tube type 
diode clipper circuit is that some video 
signal may be coupled to the output 
circuit by virtue of the cathode -plate 
capacitance of the tube, usually 3 to 
4 µpfd., for the 6H6 and 6AL5 type 
tubes. This is one instance in which a 
germanium diode crystal has a decided 
advantage. On the other hand since a 
diode conducts only during the peaks 
of the sync pulses it acts as a clamper 
(a clamping circuit is one in which the 
amplitude of a waveform is maintained 
at a certain potential level) and the 
peak of each recurring sync pulse is 
lined up at the same level. 

In the clipper diode circuit shown in 
Fig. 1B the time constant of C, and R, 
maintains a high average bias between 
the plate and the cathode. The con- 
denser C, is charged to the peak value 
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of the input signal during the peak ex- 
cursions of the input signal. If the 
time constant is of the proper value, 
a high average bias will be maintained 
between the plate and the cathode and 
the only time during which current 
will flow through R_ is during the time 
that the input signal is above the 75% 
blanking level. 

Combination Circuits 
In some instances it is possible to 

combine the functions of sync separa- 
tor and d.c. restorer in a single crystal 
diode component. Fig. 2 presents such 
a circuit for the consideration of those 
interested in simplification. Another 
crystal may be added to this circuit to 
perform the function of clipper, as 
shown in Fig. 3. 

The germanium diode CR, is the sync 
separator -d.c. restorer diode. The one 
megohm resistor is the normal diode 
load resistor and the 0.05 pfd. con- 
denser the coupling condenser. The 
resistor in series with the anode of the 
germanium crystal and the CRT bias 
is the impedance across which the sync 
signals are developed. The operation 
of this circuit depends largely upon 
the value selected for resistor R,. Sync 
pulse output, video leakage, and re- 
inserted d.c. are affected by the size of 
this component. Values from 4700 to 
10,000 may be used depending upon 
how much video leakage can be toler- 
ated, how much departure from ideal 
d.c. restoration is permissible, and how 
much sync pulse amplitude is required. 

The circuit action for this diode cir- 
cuit is as follows : The composite video 
signal at the cathode of the crystal CR, 
causes rectification and this sets up a 
voltage across the 1 megohm load re- 
sistor, approximating the blanking 
level. During the line scanning inter- 
val the 0.05 pfd. condenser discharges 
partially through the 1 megohm re- 
sistor to maintain the blanking level. 
At the end of the line scan the con- 
denser recharges rapidly during the 
sync pulse, and a pulse of current (cor- 
responding to the sync pulse) flows 
through the resistor in series with the 
anode of the germanium crystal and 
the CRT bias. It is the voltage corre- 
sponding to this current pulse which 
may be used as the sync signal. 

Zero diode capacitance would be a 

Fig. 2. Combination sync separator and 
d.c. restorer. This circuit is especially suit- 
able for compact, moderately -priced sets. 

Fig. 3. Combination sync separator, d.c. 
restorer, and clipper diode circuit. Clipper 
diode is shown in the dotted line section. 

gift from the gods at this point, be- 
cause the small (nominally 2 µpfd.) 
capacitance of the germanium diode 
permits a vestige of the video signal to 
appear at the sync pulse Output when- 
ever the video modulation frequency 
exceeds 0.5 mc. The clipper diode, CR., 
of Fig. 3, in conjunction with the 4700 
ohm resistor is a shunt limiter of the 
type discussed earlier in this series, un- 
der AM and a.v.c. This shunt type 
limiter helps remove jitter resulting 
from video leakage that appears on the 
sync pulse base line. 

The combination sync separator -d.c. 
restorer circuit shown in Fig. 2 is un- 
desirable without the limiter shown in 
Fig. 3 because this helps eliminate sync 
variability and unevenness. The cir- 
cuit may be improved by the use of a 
limiting sync amplifier circuit, as an 
adjunct to this germanium diode cir- 
cuit; this is shown in Fig. 4. 

Variability in blanking level appears 
(Continued on page 117) 

Fig. 4. Germanium diode sync separator and sync clipper with sync auxiliary 
circuit. This is an idealized version of the circuits shown in Figs. 2 and 3 as 
it eliminates the defects of those circuits and introduces no new circuit faults. 
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R2 =NO SIGNAL LOAD LINE FOR V2, 
FIG. IA.R2» RI 

AVp=SIGNAL VOLTAGE AT 
PLATE OF VI, FIG. IA. 

as Variable Resistance 

Circuit Elements 

By 
WAYNE B. DENNY 
Physics Dept., Grinnell College 

How vacuum tabes can be used as volume or tone controls in 
place of ordinary variable resistances. Article also covers 
v.t. applications in expander and corn presser circuitry. 

HE use of vacuum tube circuits 
to simulate variable capacitances 

- - and variable inductances is com- 
mon practice in many branches of elec- 
tronics. Variable reactance tube cir- 
cuits find application in frequency 
modulation systems, automatic fre- 
quency control systems, the Scott type 
of dynamic noise suppressor, and else- 
where. In these applications the effec- 
tive plate -to- cathode reactance de- 
pends upon the grid -to- cathode voltage. 

But a.c. circuits contain resistance as 
well as inductance and capacitance. 
The dynamic plate -to- cathode resist- 
ance of vacuum tubes can be used as a 

Fig. 1. 
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circuit element and this resistance is 
easily varied between rather wide lim- 
its by the application of suitable grid - 
to- cathode voltages. Minimum values 
of Rp are normally obtained with zero 
potential difference between grid and 
cathode. Maximum values of Rp occur 
when the negative grid voltage ap- 
proaches cut -off, in which case Rp ap- 
proaches infinity. This is clearly seen 
by inspection of the plate character- 
istics for triodes. (See Fig. 2.) The 
value of Rp at any point is the recip- 
rocal of the slope of the constant grid 
voltage line through that point. The 
plate resistance is defined as 

Vp 0 Vp 
Rp = 

I p 

= , Ep = constant 
p 

It will be noted that for the usual 
triode, Rp has its minimum values in 
the upper left -hand portions of the 
characteristics while the maximum 

Fig. 2. 

PLATE VOLTAGE AVp 
Vp 

QUIESCENT PLATE 
VOLTAGE OF VI, FIG.I A. 

aVp 

values occur nearer the bottom and 
toward the right. 

The criteria for proper use of the 
plate resistance of a vacuum tube as a 
variable circuit element are: (1) Rp 
should change smoothly from mini- 
mum to maximum with increasing val- 
ues of negative grid potential; and (2) 
Rp should be independent of normally 
expected plate voltage fluctuations. 
The first criterion requires no com- 
ment. The second requires that the 
constant grid voltage lines should be 
straight (though not parallel) in that 
region of the characteristics over 
which operation is normally expected. 
This criterion cannot be completely 
satisfied because the constant grid 
voltage lines approximate a three - 
halves power law. Thus the linearity 
requirements are similar to those as- 
sumed for the so- called "small signal 
analysis" of vacuum tube circuits gen- 
erally. For large signals the variation 
of R with variations in plate voltage 
may or may not be detrimental de- 
pending upon the application. 

Applications 
In Fig. 1A variations of e, are used to 

control the gain of a voltage amplifier. 
In this circuit R2 and the plate resist- 
ance Rp of V2 comprise a voltage divid- 
er connected between the plate of V, 
and ground. If R2 is large compared to 
Ri and the plate resistance of V,, the 
effective load -line for V2 is the line R2 
of Fig. 2. Strictly speaking, this is the 
load -line only when the signal voltage 
is zero. When a signal is impressed the 
operating point fluctuates along one of 
the constant grid voltage lines. It is 
more correct, therefore, to speak of the 
effective load region. In Fig. 2 the 
effective load region is bounded by the 
dotted lines parallel to and equidistant 
from the no- signal load -line, R2. The 
positions of the intercepts of these two 
dotted lines correspond to a signal volt- 
age at the plate of V, whose peak value 
is EVp. If e, is variable between zero 
and cut -off, maximum attenuation oc- 
curs when e5 is zero. 

e pue (gain of V,) X Rp n n 

R2 + Rp tata 

Minimum attenuation occurs when the 
operating point is shifted to cut -off. 
With a finite load resistance connected 
across the output of the circuit the 
minimum attenuation is never zero; 
the larger the load resistance the less 

Fig. 30 
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is the minimum attenuation. This cir- 
cuit is useful because potentiometer P 
can be located at a remote point : no 
signal currents are carried by P. A 
more practical circuit is shown in Fig. 
1B. Here the grid voltage for V2 is de- 
veloped across the variable cathode re- 
sistance R,. The function of Ce is three- 
fold: (1) it places the cathode of V, at 
ground potential for a.c.; (2) it helps to 
satisfy the second criterion by making 
the grid voltage independent of the in- 
stantaneous plate potential; and (3) it 
removes signal currents from Re which 
is required when this control is remote- 
ly located. 

One disadvantage of this circuit is its 
inability to reduce the output voltage 
to zero. However, it is suitable when 
gain reductions on the order of 20 to 25 
db are sufficient. One obvious applica- 
tion for custom audio installations is a 
remote volume control located near the 
telephone or a favorite listening posi- 
tion. In this and similar applications 
the circuit is definitely superior to the 
use of a variable -mu tube with remote- 
ly located variable cathode resistor. 
The latter arrangement, although em- 
ployed in some commercial equipment, 
contributes a high order of distortion 
unless the signal voltages are very 
small. This occurs because of the 
curvature of the variable -mu charac- 
teristic. By comparison, the resistance 
tube attenuator is practically distor- 
tion -free provided the second criterion 
is satisfied as it will be for signal volt- 
ages less than 10 volts or so. 

Volume Expansion and Compression. 
When the control voltage e, is derived 
from the signal to be amplified there 
results an extremely efficient volume 
expander or compressor. As shown in 
Fig. 3, the signal voltage is amplified 
by the side amplifier, rectified, filtered, 
and then the control voltage is fed to 
the grid of the variable resistance tube. 
For expansion the signal is picked off 
ahead of the resistance tube: for corn - 
pression the signal is picked off behind 
the resistance tube to avoid possible 
inversion of the dynamic relations of 
the signal. 

If the time constants of the filters of 
Fig. 3 are short, the control voltage, 
after amplification by the resistance 
tube, will appear in the expanded or 
compressed signal. This amplified con- 
trol may exceed the desired signal with 
consequent overloading of subsequent 
amplifier stages. The circuit of Fig. 4 
avoids this possibility by the use of a 
push -pull arrangement. The push -pull 
cathode followers are practical proof 
against overloading caused by extrane- 
ous control voltages at the plates of 
the resistance tubes. Further, the 
cathode followers isolate the primary 
of the transformer from the variable 
generator resistance offered by the re- 
sistance tubes. All control voltages 
cancel in the transformer. The writer 
has built several expander- compressors 
using this arrangement. The time con- 
stant can be as short as a few milli- 
seconds without transient distortion. 

Dynamic Noise Suppression. In the 
circuit of Fig. 5 the variable resistance 
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Fig. 4. 

tube and C comprise a low -pass type of 
tone control. When the grid voltage of 
the control is zero the plate resistance 
is low and high frequency roll -off re- 
sults. With the resistance tube biased 
to cut -off, the plate resistance ap- 
proaches infinity and the frequency re- 
sponse is fiat. Here again, the control 
can be picked off from the signal and 
high frequency noise suppression re- 
sults. However, the control voltage 
should be derived mainly from the 
higher frequency portions of the signal. 
This is accomplished by insertion of a 
suitable high -pass filter in the side am- 
plifier circuit. It should be mentioned 
that the type of noise suppression ob- 
tained with this circuit is vertical, not 
horizontal. The rate of attenuation 
obtained with this arrangement is al- 
ways less than 6 db per octave. 

Fig. 6 shows a low frequency noise 
suppression circuit which is suitable 
for variable -reluctance phonograph 
cartridges. The usual low frequency 
compensation is provided by R1, R: and 
C1. The resistance tube is shunted 
across C,. When its plate resistance is 
low, C, is effectively short circuited. 
This removes the low frequency com- 
pensation with the over -all result that 
low frequency roll -off occurs. Once 
more the control voltage e, is derived 
in the same manner as in the previous 
circuit except that a low -pass filter is 
inserted in the side amplifier. If sev- 
eral values of C, are used to provide 
different turnover frequencies the 
amount of low frequency noise sup- 
pression increases as the turnover fre- 
quency increases. Since the amount of 
low frequency noise and rumble also 
increases with the turnover frequency 
this characteristic is a distinct advan- 
tage; maximum noise suppression oc- 
curs under the conditions where it is 
most needed. Experimental curves for 
this circuit are shown in Fig. 8. 

For those who prefer the selective 
feedback method of low frequency 
compensation the circuit of Fig. 7 is 
offered. Here the circuit is conven- 
tional except that the feedback con- 
denser is shunted by a resistance tube. 
When the grid voltage of this tube ap- 
proaches cut -off the operation of the 
circuit is entirely normal. When, how- 
ever, the plate resistance is lowered, 
the feedback condenser is shorted out 

(Continued on page 147) 
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(Left) Brociner dual -horn comer 
reproducer. (Right) RCA 15" duo - 
cone loudspeaker mounted in a 
bass reflex cabinet whose re- 
sponse is shown in graph, Fig. 5. 

G & H Wood Products Co.'s 
folded -horn corner enclo- 
sure kit, shown assembled. 

I 

By 
DAVID FIDELMAN 

Part 8. A discussion of the power amplifier. 
its role as the final stage of amplification. 
in the electronic channel of reproduction. 

r \ HE power amplifier is the final 
stage of amplification in the elec- 

- - tronic channel of the recording 
or reproducing system, and its func- 
tion is to supply driving power to the 
output electromechanical transducer. 
The transducer, which converts this 
electrical energy into the appropriate 
mechanical motion, may be either a 
recording head or a loudspeaker. The 
output signal of the power amplifier 
must be free from distortion, and must 
satisfy power and output impedance. 

Since electromagnetically -operated 
transducers, such as recording heads 
and loudspeakers, are generally very 
low impedance devices, the power am- 
plifier must feed into a load impe- 
dance on the order of 2 to 15 ohms. The 
output impedance of the amplifier ap- 
pears in the electromechanical equiva- 
lent circuit of the loudspeaker and af- 
fects the transient response, therefore 
it should be less than one -half the load 
impedance for best mechanical transi- 
ent response. 

The output power requirements for 
sound reproduction are determined by 
the specific application -particularly 
upon the size of the room in which the 
74 

sound is being reproduced. The pow- 
er required for rooms of different 
sizes can be determined from the curve 
of Fig. 1, which shows approximately 
the required amplifier power for re- 
production of music when a standard 
cone loudspeaker is used. Generally it 
is desirable to have more power avail- 
able than is shown in this curve, since 
the sharp transients which are often 
present in speech and music may re- 
quire greater power if they are to be 
reproduced without distortion. In an 
average -sized room in the home, an 
amplifier and loudspeaker capable of 
handling 8 to 10 watts of electrical 
power will have an adequate reserve. 

Design of Power Amplifiers 
The power amplifier consists of a 

single amplifier stage using a tube or 
tubes that will supply the necessary 
output power and a transformer to 
match the relatively high plate impe- 
dance of the tube to the low impedance 
of the load. However, it is not simple 
to obtain the required power from the 
tubes and pass it through the output 
transformer to the load, while still 
maintaining the required distortion 

and frequency characteristics. For 
this reason, most of the difficulties in 
the reproducer circuits center about 
the power amplifier, and a wide va- 
riety of solutions has been attempted. 

For a number of reasons, high -qual- 
ity power amplifiers should be push - 
pull rather than single- ended: 

1. Push -pull amplifiers have less dis- 
tortion, because even -harmonic distor- 
tions are cancelled leaving only the 
odd -harmonic distortion. 

2. Since the effects of the plate cur- 
rents of the two tubes cancel one an- 
other in the transformer core, there is 
no d.c. saturation of a well -balanced 
output transformer, and the low fre- 
quency response is better. 

3. The effects of power supply hum 
are greatly reduced, since this hum is 
cancelled out in the transformer. 

4. The push -pull stage does not tend 
to cause motorboating in the amplifier. 
These advantages are so important 
that a push -pull circuit using two 
smaller tubes is definitely preferable 
to a single larger tube capable of de- 
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livering the same total power output. 
There is considerable q u e s t i o n 

whether it is preferable to use triodes 
or beam -power tetrodes in audio power 
amplifiers. It is generally agreed, 
however, that best results are obtained 
from push -pull amplifiers with over- 
all negative feedback from output to 
input, including the output trans- 
former in the feedback loop. The use 
of negative feedback in this applica- 
tion has the following advantages : 

(a) The linearity of the output /input 
amplitude response curve is consider- 
ably improved, resulting in a decrease 
in harmonic distortion and intermodu- 
lation; 

(b) The frequency response is im- 
proved, becoming flatter over a wider 
range of frequencies; 

(c) The output impedance is re- 
duced, thus improving the transient 
response of the loudspeaker; 

(d) The effects of changes in tube 
characteristics, of random changes of 
the parameters of the amplifier, and of 
power supply voltage changes are re- 
duced. 

Other circuits in use at the present 
time make use of triodes without nega- 
tive feedback and of beam -power tet- 
rodes with feedback. Triode amplifiers 
have an advantage in that their dis- 
tortion components contain a smaller 
distribution among the higher -order 
harmonics than beam -power tetrodes, 
therefore have a less unpleasant type 
of intermodulation distortion. How- 
ever, beam -power tubes with feedback 
give better results than triodes without 
feedback, although not as good as tri- 
odes with feedback, and in general give 
better power efficiency and require 
lower drive voltages. 

The choice of tubes for the specific 
amplifier being designed depends up- 
on the power required, as determined 
from the curve of Fig, 1. Basic infor- 
mation concerning the operation of the 
various power tubes -such as power 
output, plate load impedance, grid 
bias voltage, plate voltage, etc., are 
given in the receiving tube handbook, 
and can be used as a guide in the se- 
lection of tubes. However, the final 
design of the power stage must be done 
with the use of the plate- current char- 
acteristics. 

In designing the push -pull amplifier 
from the plate- current characteristic 
curves which are given for the tubes, 
a composite set of curves must be con- 
structed and used instead of those giv- 
en for the single tube. The reason this 
is necessary is that the steady -state 
current in each tube has no effect on 
the audio output signal because of the 
transformer coupling, and it is only 
the dynamic difference in the plate 
currents of the two tubes which ap- 
pears in the secondary winding of the 
transformer. The composite curves 
are constructed essentially by subtract- 
ing the currents through the two tubes 
to approximate the effect of the trans- 
former. This is done by placing the 
plate voltage- current curves of the in- 
dividual tubes back -to -back, with the 
common operating voltage superim- 
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posed, and then averaging the plate 
current for grid -potential curves cor- 
responding to the same applied signal, 
as shown in Fig. 2. 

The precise manner in which the 
composite curves are constructed may 
best be understood by a more detailed 
study of Fig. 2, which illustrates this 
procedure for a push -pull 2A3 ampli- 
fier. Two sets of curves are redrawn 
from the tube handbook, and each set 
of curves is taken to represent one of 
the tubes. Assuming a plate voltage 
of 300 volts, place the two sets of 
curves back -to -back with the 300 
points coinciding as shown. Then, as- 
suming some value of grid bias volt- 
age (for example, -60 volts as shown), 
draw a line which represents the dif- 
ference in the currents of the two 
tubes. Next, draw similar plate -cur- 
rent- difference lines for the various 
other values of grid voltage. (It should 
be noted that the curve for -70 volts 
for one tube is matched with -50 volts 
for the other tube, since the signal 
voltages on the two grids are opposite 
in phase, and the voltage on one in- 
creases while the voltage on the other 
decreases.) These lines will be prac- 
tically straight, and represent the 
current -voltage curves taking into ac- 
count the transformer and the push - 
pull method of operation of the circuit. 

The load line is then drawn over the 
composite characteristics in the same 
manner as for an ordinary set of tube 
characteristics. The load line in Fig. 2 
intersects the zero- current axis at 300 
volts (which was initially selected by 
superimposing the two sets of curves 
at this voltage), which is the quiescent 
or zero -signal operating point. When 
extended, the load line intersects the 
zero -voltage axis at 400 milliamperes, 
therefore its resistance is 750 ohms. 
Multiplying by 4 gives the total plate - 
to -plate load resistance, which -is thus 
3000 ohms in this case. When signals 
are applied to the grids, the values of 
the plate currents of the tubes lie 
along this line. Desirable operating 
conditions for the two 2A3 tubes in 
a push -pull amplifier are therefore : 

Plate voltage, 300 volts; Grid bias volt- 
age, -60 volts; and Load resistance 
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Fig. 1. Approximate amplifier power re- 
quirements for rooms of various dimensions. 
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Fig. 2. Construction of the composite curves 
used in designing a push -pull amplifier. 

(plate -to- plate), 3000 ohms. However, 
the composite curves represent the sig- 
nal currents through the plate load, 
and not the actual tube currents. Each 
tube will still draw 40 ma. of plate cur- 
rent for zero signal. The total plate 
current for each value of grid voltage 
is found by adding the two plate cur- 
rents, instead of subtracting them as 
for the composite curves, and the aver- 
age plate current is found by averag- 
ing the sum of the two plate currents 
for a complete signal cycle. 

This method of graphical construc- 
tion for the push -pull power amplifier 
is the basis for the data given in the 
tube handbooks, and whenever such in- 

Fig. 3. A basic push -pull amplifier designed from the composite curves of Fig. 2. 
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Fig. 4. A modified schematic of the Williamson power amplifier circuit. 

formation is given it can be assumed to 
be the same values as would be ob- 
tained by an independent calculation of 
this type. It forms the basis of the 
various types of push -pull amplifiers 
which are in general use at the present 
time. The schematic diagram of a 
basic push -pull power amplifier circuit 
based upon these design principles is 
shown in Fig. 3. The driver stage is a 
typical phase- inverter amplifier circuit 
which has already been described in an 
earlier article in this series. The input 
signal from the voltage amplifier is 
amplified by the first triode and drives 
one of the push -pull tubes, while the 
second triode section amplifies a small 
part of this drive voltage with a 180- 
degree phase reversal to drive the sec- 
ond push -pull grid with the proper 
voltage and phase. The power ampli- 
fier consists of two 2A3's in the circuit 
designed from the curves in Fig. 2, 
with +300 volts on the plates, -60 
volts grid bias, and a 3000 ohm plate - 
to -plate output transformer matched 
to the loudspeaker impedance. (The 
feedback connection which is indicated 
will go to an appropriate point in the 
voltage amplifier.) The grid drive sig- 
nal voltage required by each 2A3 for 
full output is approximately 40 volts 
rms, and is easily obtained from the 
6SL7 driver tubes. The amplifier, as 
shown, is capable of delivering 10 watts 
into the loudspeaker, and will give 
quite good results in the average home 
sound reproducing system. This cir- 
cuit is shown using triodes, but it can 
also be designed for pentodes or beam - 
power tetrodes such as the 6L6 and 
6V6. 

Another power amplifier circuit 
which has recently been designed in 
England and has achieved wide popu- 

Fig. 5. Frequency response of a high -quality 
speaker mounted in good bass reflex cabinet. 
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larity because of its excellent perform- 
ance is the Williamson amplifier. The 
schematic circuit diagram of the power 
amplifier section is shown in Fig. 4. 
The input signal from the voltage am- 
plifier is applied to a cathode -follower 
phase inverter, which supplies the two 
equal signals, opposite in phase, re- 
quired by the push -pull amplifier. 
These signals, however, do not drive 
the power amplifier directly, but are 
instead amplified in a push -pull driver 
stage that supplies the signal voltage 
for the power amplifier grids. The 
power tubes are connected as triodes 
and feedback is taken from the second- 
ary of the output transformer to an 
appropriate point in the voltage ampli- 
fier. In this circuit, the output trans- 
former is extremely important, and 
should very closely meet the original 
specifications for satisfactory perform- 
ance. Too low a primary inductance 
in the transformer tends to produce in- 
stability at the low frequencies, while 
variations in the leakage inductance 
and capacities between the windings 
will affect the high frequency response. 
At the present time a number of manu- 
facturers are producing transformers 
for use with this circuit, and it is also 
possible to purchase commercial kits 
which contain all the components nec- 
essary for construction of this ampli- 
fier. Commercially constructed ampli- 
fiers based upon this design are also 
available, and indication of the per- 
formance of this circuit may be ob- 
tained from the following typical speci- 
fications : Frequency response, ± 0.1 
db 20- 20,000 cps; Frequency response, 

2 db 5- 100,000 cps; Harmonic distor- 
tion, less than 0.1% at 10 watts output 
at mid -frequencies; Intermodulation, 
less than 0.5% at 10 watts output. 
These characteristics are extremely 
good, and are in fact considerably bet- 
ter than what are considered to be the 
minimum requirements for good re- 
production. 

Loudspeakers 
In designing and setting up any sound 

reproduction system, it should always 
be kept in mind that the quality of the 

reproduced sound can be no better 
than that produced by the worst com- 
ponent in the system. Generally this 
"worst component in the system" is the 
loudspeaker. When it is considered 
that the loudspeaker is required to re- 
produce the same sound which is pro- 
duced by all the instruments of a large 
orchestra, from the upper limit of au- 
dibility down to the lowest notes which 
can be produced by the pipe organ, the 
difficult task which it is called upon to 
accomplish becomes more clearly evi- 
dent. The improvement in the quality 
of reproduction which has taken place 
has resulted largely from the improve- 
ment in loudspeaker design and manu- 
facture. 

The loudspeaker must be of com- 
parable quality to the rest of the sys- 
tem, and should meet the same re- 
quirements as the rest of the system. 
That is, when an electrical signal of 
the proper characteristics is applied to 
the input terminals, the output sound 
should be free of frequency, amplitude, 
transient, and other distortions at all 
rated input power levels. Ideally, the 
distortions introduced by the loud- 
speaker should be within the limits 
specified for the rest of the system, but 
in practice there are no speakers avail- 
able at the present time which meet 
these requirements. (However, this 
does not mean that the quality of the 
rest of the system should be made 
worse, since this would only further 
lower the over -all quality of the sys- 
tem.) It is, in fact, difficult even to 
measure the characteristics of loud- 
speakers, since such a measurement 
requires a sound -standard microphone 
and must be done in a room with no 
resonances and whose walls do not re- 
flect any sound to interfere with the 
measurement. The information which 
is supplied by the manufacturer must 
be accepted by the experimenter who 
hasn't extensive testing facilities, and 
this information is generally quite re- 
liable. 

The frequency response curve of a 
typical high -quality commercial loud- 
speaker is shown in Fig. 5. This re- 
sponse illustrates some of the impor- 
tant factors which should be found in 
a good loudspeaker: 

(a) The response should be reason- 
ably flat over a frequency range of 
50- 10,000 cps. 

(b) The frequency response curve 
should be fairly smooth, with as few 
sharp peaks and dips as possible, since 
these discontinuities in the response 
represent mechanical resonances which 
result in bad transient response. 

(c) The power rating of the speaker 
or speakers used should correspond to 
the rest of the system and to the re- 
quirements of the listening room, so 
that there will be no distortion at high 
sound levels. 

Even these requirements can only be 
a guide in the selection of appropriate 
loudspeakers for sound reproduction 
systems, since the loudspeaker is a 
complex electromechanical system 
whose properties in relation to the ear 

(Continued on page 108) 
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OUTSTANDING VALUES NOW AVAILABLE 
RPC SUPER CHIEF 

ANTENNA KIT 

The finest in all- around reception. 

/( 
Separcte high band and low band 
antennas. Constructed of high tensile 
aluminum. Complete with: 

60 ft. 300 ohm line. 

5 ft. 1 1/4" rustproof steel mast. 

Double strength chimney mount. 

2 -mast std. off. 

1 -7" std. off. 

3 -3' /z" std. off. 

1 -RCA lightning arrestor. 

COMPARE THIS PRICE! $7.95 

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 15/0. 

Just the thing for fringe area boost or 

in local areas where antennas are not 

allowed. PRICE $9.95 

(Special discount to dealers) 

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. 

$999 
Complete with nickel and brass tip. 

Extra tips 15c 

AMAZING VALUE 
3 -Way Portable TRAV -LER 

AC -DC- Battery 

Superhet circuit. 
Tubes 1S5, 354, 1 R5, 1 U4 and 
Selenium Rectifier. 
Alnico V PM Speaker. 
Attractive airplane dial, luggage 
type case. 
Small size. 51/4"Hx83 /8 "Wx43 /4 "D. 

Exceptional reception and tone. No- 

where else at this price! $1 7.59 
Batteries, 1- 67Y2V, 2-11/2V flash - 
lite cells. $1.85 

STANDARD MANUFACTURED 
VIBRATORS 

These fine vibrators, the ultimate in 

precision vibrator construction, will re- 
place 95% of all auto vibrators. 
Standard 4 prong $1.19 ea. 

10 for $1 1.00 
Offset 4 prong - 

Delco type $1.29 ea. 
10 for $12.00 

Buick type 5 prong $2.59 ea. 
10 for $23.00 

CUSTOM BUILT AUTO RADIOS 
Easily installed. Fine, top quality. Ready 
to place in your car. Designed for each 
specific car. 
All sets -6 tube. 3 gang; super het- 
erodyne. Extra sensitive circuit. Low bat- 
tery drain. Beautiful finish and dial. 
These models now available: 
1951 -Ford 1948- 49- 50 -51- 
1949 -50 -Ford Hudson 
1950 -51- Stude- 1951 -Chev- 

baker rolet 
1951 -Henry J 1949- 50 -Chev- 
1951- Plymouth rolet 

(with grill plate) 1949 -50- Dodge, 
Plymouth 
(with grill panel) 

List Price, $59.95 
YOUR PRICE $41.95 

AUTO 

ANTENNAS 

TOP COWL: 3 section staff, 58" exten- 
sion. Bakelite insulator, chrome trim. 
Single hole mount. Simple installation. 
Complete with lead. $1.89 each. Case 

of 25 $1.79 each 
SIDE COWL: 3 section staff, 63" exten- 
sion. Complete with tenite insulators. 
Static ball and tip shielded. Low loss 

lead. 
$1.69 each. Case of 25 $1.59 each 

INDOOR TELEVISION ANTENNA 

Now TV reception without the outdoor 
antenna. Effective range 20 to 25 
miles from station. Excellent reception. 
Easily installed -takes 5 seconds. Eas- 

ily orientated. Heavy base -will not 
tilt. Attractive. Friction clutch -type ac- 
tion on the rods. Complete with lead 
in each $1.55 
Case lots of 25 each 1.45 

Radio Parts Company, 614 RANDOLPH ST., CHICAGO 6, ILL. 
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PROOF OF THE NEW 0 -7 OSCILLOSCOPE'S 

OUTSTANDING PERFORMANCE 

Below are actual, unretouched photographs showing the outstand- 

ing frequency response characteristics of the 
hE`1 f1952a 10 

HEATH- 

KIT OSCILLOSCOPE q 0-7. 
to 
To 

the right a 4 MC sine 

wave as they actually appear on the screen. 

Two highly severe tests cope a(oonly 
any 

best of scopes will 
show traces 

the these) 
comes O.7 really 

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 kits 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 cabinets - Another 1952 Heathkit feature. 

A STATEMENT FROM 
SIMPSON ELECTRIC CO. 
In 

Heath- kit VTVM, 
choosing 

Co. has soetta 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. 

A STATEMENT FROM 

CHICAGO TRANSFORMER 

It is indeed gratifying to note the outstand 

ing sales records you are building with you 

Heathkits. 
This sales success is readily 

able, since we are cognizant of the high 

quality standards you have 
established for 

your component roud that 
We at Chicago Transformer are p 

our product has contributed to a rec óf nized quality and increasing popularit 

Heathkits. 

GOT Corporation n 
DIVISION 

Essex 7 
L. S. RACINE 
Vice-President and Sales Manager 

HEATHKIT PRECISION RESISTORS 

Where exact curacy, 
the Heath Co. as spared 

instrument 
accuracy, 

no effort in supplying the finest resistors avail- 

able. tu ed by 

Continental i 
resistors recison 

Carbon Inc.,a and 
a c 

il and 
r 

) 

specifications and meet the rigorous JAN (Joint Army-Navy) 
extremely 

stable, have a low tem- 

perature 

ar small in size, 

perature non-inductive, highly 
and can be held og at 

accuracy cYou'llnfind quality components 
accuracy. 

Heathkits. 

COLLEGES USE HEATHRITS 
Colleges and Universities through- out the country are using Heath - kits in their electrical engineering, ,radio, and physics laboratories - Heathkits are the answer to good test equipment at low cost, plus 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 get the practical experience gained by construction. Heath- kits fill school needs. 

YOU SAVE BY ORDERING DIRECT FROM MANUFACTURER -USE ORDER BLANK ON LAST -PAGE 
EXPORT AGENT. 

ROCKE INTERNATIONAL CORP. 
13 E. 40IE ST. 

NEW YORK CITY (16) 
CABLE: AEW -N.E. 
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7tecu LABORATORY LINE HEATHKITS 
NEW Vi'eaii2GZ` 

A.C. VACUUM TUBE 

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 - 
hum 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 
+52 DB. Frequency response within 1 DB from 20 cycles to 50 KC. 

The ingen ious 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. 

Simple operation is accomplished by thë use of only one control, a range 
switch which changes the voltage rang in muhiples of 1 and 3, and Dß .$ 
ranges in steps of 10. 

The instrument is extremely compact, cabinet size - 4I ;j" deep x 

4- 11/16" wide x 7%s" high, and the newly designed cabinet makes this 
the companion piece to the VTVM. For audio work, this kit is a natural. 

NEW aeea !fact 
AUDIO FREQUENCY METER KIT MODEL AE -1 
Shipping weight 12 lbs. 

A NEW Heathkit Audio Frequency Meter - the ideal instrument for determining frequencies from 20 cycles to 100 KC. Set the selector switch to the proper range - feed the signal into the input terminals - and read the fre- quency the meter - completely simple to ° yet dependable results. 
has Qual °t Pl Snly smarked scalesroa0 pere meter 
These scales, read in conjunction with the seven 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 
l. 

each range has indi- vidual impedance is high (1 megom) or negligible ocircuit loading. 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 
frequency of either sine wave or square wave input). The tube complement consists of a 6SJ7 amplifier and clipper, 6V6 amplifier 
and clipper, 6H6 meter pulse rectifier, 6X5 power su 
OD3 /VR150 voltage regulator. Construction is simple, and 

PP 1 Y rectifier, and 
quality components are used throughout. 

NEW 

e-4,11,4ea SQUARE WAVE 

GENERATOR KIT 

N E W csieectiltleie 

NT ER MODULATION 
ANALYZER KIT 

Intermodulat on 
testing 

f ac 
audio 

equip- 
ment is rapidly 
more 
xperts as her 

engineers 
best way to determine 

the characteristics of audio amplifiers, 

recording systems, networks, etc. 

shows up those undesirable character- 

istics which contribute to listening 

gThe Heathkit of in rmodulation Ana - 

lyzer supplies a choice of two high fre - 

quencies ( 3000 cycles and a high 
(fG - 

quency) and one low frequency 

Bfrequenciess can be 
ratios st up 

low 
for 

high 
by testing, and the ratios 

panel controlrand the in- 

strument's 
by means of a P An output level 

o 
supplies 

own VTVm: at the 
control 

level with 
ten mixed signal 

ance of 

desired level with an output imp 

two thousand ohms. The Analyzer e section 

lOr1r and 
has input level control and proper 

circuits feeding the instruments VTVM to 

voltages for operating 
read iuilt-in 

power 
pplytfurnshesllall cnecessarry 

of 90r/ 

it /t., Built -in power suPP Y 

the instrument. 
You wont want to be without this new and efficient means of testing 

MODEL IM -1 

Shipping wt. IB lbs. 

T 
950 

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. 

MODEL SO -1 - 

Shipping wt. 14 lbs. 

s 50 
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MODEL O -7 
SHIPPING WEIGHT 24 LBS. 

`2'eatuned 
New "spot shape" control for spot adjustment - ̀o give really sharp 
focusing. 
A total of ten tubes including CR tube and five minialures. 
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. 

e 

NEW 
INEXPENSIVE KIT 

ELECTRONIC 
SWITCH 

Decd 

The companion piece U) a sc ,he - 
ut to a scope, and you can 

two different signals into the switch, co 

each as an 
indi- 

vidual 

its output 
. 

observe both signals - 
un of each input 

controls), the 
victual trace. end gain 13. 

le to adjust 
sit c 

épia A is simple and 
mooching tine 

controls) 
be superimposed for com- 

parison 

and tine frequcnc 

trues c' 
separated for individual study 

purison or sep 
X11 -,use 

(position th control) distortion. 
er bias. hash 

Use the 
clipping 

tosimproer 
Chet, clipping output traces of an 

input and 
square 

generator over 
the 

inpas a s4uare 
tier - 
limited range. ]titi all tubes, switches, 

The kit is comp nd all other 

cabinet, power transformeraa 

parts, plus a clear detailed construction 

manual. 

The performance of the NEW, IMPROVED, 
HEATHKIT 5" OSCILLOSCOPE KIT is truly 
amazing. The 0-7 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 CO 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- 

. sits 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 component' included - 
transformer, cabinet, all tubes ( including CR tube), com- 
pletely punched and formed chassis -nothing else to buy. 

Model S -2 

Shipping wt. 11 lbs. 

Ode/ 
$1950 
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A real beauty- you'll have only highest praise for this N1:\\ \IODLI. 
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 - )et the meter remains the saute 

large size with plainly marked scales. 

A set of specially designed control mounting brackets permit calibration 
to he performed with greatest ease -also makes for ease in wiring. New 

battery mounting damp holds ohms battery tightly into place, and bane 

spring clip insures a good connection to the ohms string of resistors. 

The circuitry employs two vacuum tubes -A duo diode operating when 

A( soltage measurements are taken. and a twin triode in the circuit at all 

cones. The carbide balancing circuit of the twin triode assures sensitive 

measurements, and yet offers complete protection to the meter movement. 

Makes the meter burnout proof in a properly constructed instrument. 

Quality components are used throughout precision resistors in 

the multiplier circuit -conservatively rated power transformer-Simpson 
meter 'ement - excellent positive decent. smooth acting switches - 
sturdy cabinet. etc. 

And you can make a tremendous range of measurements - t ;V to 

1000V AC, 12V to 11)00V D<:, .l to over 1 billion ohms. and DB. 

f Ln mid-uulc 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 -!-0, 
D(: -V, and Ohms. D(:- position allows negative voltage to be 

rapidly taken. Zero adjust and ohms adjust controls arc 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 

inure accurate and dependable readings in high impedance circuits 
such as resistance coupled amplifiers, AVC circuits. etc. Note the 
30,00(1 VDC probe kit and the RF probe kit - available at low 

extra cost and specially designed for use with this instrument. With 
these twit probes, you can make DC voltage measurements up to 
50,000V. or make RE 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. 

eatcered 
New styling, - formed case for beauty. 
New truly compact size. Cabinet 41 e" deep by 4. 11/16" wide by 73á" 
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 l'2V to 1000V AC, 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. 

qieatlr cr 30,000V 
DC 

IAndlc (1(10 
high voltages Probe y. r TV service work will safety. For voltage 
applications. all 

hi 
and molded " Stick other 

looking high 

with guard -- Jet black handle. 
g Plugs an Crime. plug. 

into cable ìluV scale Heathkit VTVÁf so that 
wirh10is) Cans bemused ntly multiplied with any standard 

11 VTVAI. C C0 
No. 

Shipping 
3 Fflyh Volla9e pre J J 

Wt. 2lbs. 

PROBE 

R1FPROBE , KIT 
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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 leads, every part. The instruction manual has step -by -step instructions and 
pictorials. It's easy and fun to build a Heathkit Model SG -6 Signal Generator. 

CONDENSER CHECKER KIT 

S195ó 
Model C -2 

Shipping Wt. 6 lbs. 

Checks all types of condensers - paper - mica - ceramic - electrolytic. All condenser 
and se 

scales are direct 
reading 

d 
quire no charts or multipliers. 

Covers range of .00001 MFD 
V 

can 
read. 

leakage 

to 
test and 

MoD. Condenser 
age for 20 

that at50anyone pro read. 

ed. Maas 
test and poraof c and 50% 
power factor of electrols to between 0 /o 

re- 

sistance from 100 ohms to 5 megohms. The magic eye indicator 

makes testing easy. operated and comes com- 

The kit is 110V be magic 
eye tube, cabinet, calibrated panel and 

alate with aetsifier tube, magic use. 

all other parts. Has clear detailed instructions for assembly 

STA 
GÁ/ /- 

STSpEgVERSAL Z `1 l ® 
KER KIT $'950 

Shipping T -2 
Pping Wt. 7 lbs. The popular Heathkit Signal Tracer has now been com- bined with 

speaker a universal test at no increase in pace. e same a ho te o sign from ntenna 1---_`4 , to speaker _ locates intermittents - finds hour. Works 
valuable service time 

test 
e parrs 

either speak equally well 
loom 

broadcast, 
greater inoroTy 

push-pull has an FM, 

micro- 

phones, pull or single output of switching receivers. 
and PA systems. impedances. ranges to match 6h cycle power rand P ystems. Comes complete: and detailed instructions for tubes, 

belale: ssary 
assembly éall necessary pá V 

Yana 

'ea.`Gil¢ee 
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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NEW 1952 1TeAGak 

BATTERY ELIMINATOR 
KIT 

450 
Model BE -3 

Shipping Wt. 17 lbs. 

Can be used as battery charger. 
Continuously variable output O - 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 eGl,i 

SINE AND SQURÁTÖRE KIT 
AUDIO GENE 

with versatility, usefulness, ./ 
he AG -7 

`; _" 
Dcsigncd in mad, 

wave 
and dependability the titr you the two most needed 

right at Your fingertips 

sine wave and the square wave; 

The range switch and plainly cali- 

brated frequency scale give rapid and 

easy frequency selection, and 
the output 

control permits setting 

any desired level; 
impedance switch secs 

A high-low impe. 
-on high to con - he instrument for either high or low 

impedance output load, and on 

nett high 
work 

imp low impedance 
low to work iho 

negligible DC re- 

Coverage is from 

cycles, and 
really 

truststhc output wave 
_you can really 

con- 
shape. quality 4 gang tuning con- circuit, and all 

Six tubes, q metal cased , determining A tre- 

mendous 

power transformer,. 
otter condenser, 

come 
, lc /nth thtonite- plus,naticomP ten construction manual 

menr parts the price is truly low. 

mendous kit, 

-n 

Model AG-7 

Shipping Wt. 15 lbs. 

4,50 

NEW ;Tead4 

THE 
NEW Wectalee¿r 

HANDITESTER 
A precision portable volt - 
oh mialiammeter. Uses only high 
vision 1l 

ty parts - All pre - 
deck switch for 

resistors 
trouble-free 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 
10m30 00 - 1000 - 5000V. Ohms range 

0 - 3000 and 0 - 
Range Milliam- 

Easil y assembled from com- 

peres 0_ 
10 0 - Ma. $13SO 

plete instructions 
and pic- rorial diagrams. 

Model M -1 Shipping Wt. 3 lbs 

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. Model TS -2 
And still other excellent features are: Horizontal sweep voltage available at the front Shipping Wt. 20 lbs. 

panel (and controlled with a phasing control -huh step and continuously variable artenu- pP n 9 

atiun fur setting the output signal to the desired level -a convenient instrument stand -by - 
pusition- vernier drive of huh oscillator and marker tuning condensers -and blankinc 
for establishing a single trace with hase reference level. stake your work easier, save time. 

and repair with confidence -order your Heathkit T1' Alignment Generator now! 

YOU SAVE BY ORDERING DIRECT FROM MANUFACTURER -USE ORDER BLANK ON LAST PAGE 

1311037 G./Nr 

ROCKE INTERNATIONAL CORP. 
U 1. 4ti11t ST. 

NEW YORK CITY (10) 
cNt maw w 

. BENTON HARBOR 15 , 

April, 14152 83 

www.americanradiohistory.com

www.americanradiohistory.com


Model 1B-18 
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 Al 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 4' 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. 

$69Só 
''eccella" LABORATORY 

RESISTANCE DECADE KIT 

$195? 
Shipping Wt. 4 lbs. 

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. It's easy to build, and comes 

complete with all parts and construction manual. 

eeae leer - 
ECONOMY . . . 6 WATT 

AMPLIFIER KIT 

'Weaa(¢ét;'- LABORATORY 

POWER SUPPLY KITS 
rvo load 

25 MA 
Variable 

150 -400V DC 
50 MA.......... a 30 -310V DC -- ............Variable 
Higher loads: Voltage drops off 

25-250V DC 

Every experimenter needs a 
p por-er 

sup- 
ply for electronic setups good unit has been expressly p °i all kends. a HV supply and a 6.3 

designed act 
voltage 

e source. Voltage control lows selection taof HV output 
limits (continuously variable 

of within 
outlined switch provides 
outlined). 

and a Volts-Ma A large plainly choice of output metering. meter scale indicatesreither nd direct geadin- pur in Volts or DC voltage our - (DRange of meter 0-500 Vent 
output in Ma. 

95o 
C.) 

, Instrument has co 
D 

with power transformer, filament 
positon and pilot light. two 1619 control 

Comes w' 
convenient 

tw 
ment transformer, t o led tubes, completely Punched and formed construction manual meter, rectifier, and all other parts to make the kit completeabmet. 

.C, 0 -200 Ma. Model PS- 1 ..... Ship. Wt 20 lbs. nient stand-by 

Choice of 4 -8 -15 ohm output im- 
pedances. 
Response flat ± 11/2 db from 20- 
20,000 cycles. 
6 watts output. 
Good fidelity at low cost. 
Output tubes working in push pull. 
Volume, bass, and treble controls. 
Two separate inputs. 

The purpose of this kit is to provide 
to the kit builder a low cost ampli - MODEL A -7 fier with excellent fidelity. The Shipping Wt. 8 lbs. circuit consists of four tubes with 
following functions: a 12SL7, one section working as an amplifier and 
one as a phase splitter, two 12A6 output tubes working in push pull, and a 5Y3 rectifier in a full wave rectifier circuit. The unit operates from a husky power transformer, and has good output transformer with a choice of 4 -8 -15 ohm output impedances. (Speaker not included). 

The kit provides excellent listening pleasure and the price is really low. Compare it with all others. You won't find a better buy. MODEL A -7: For tuner and crystal phono inputs. Has two position selector switch for convenient switching to type of input desired. Model A -7 -A: Has a 12SH7 preamplifier stage with special compensa- tion network for operation with reluctance phono input. Shipping Wt. 8 lbs $16.50 

$1450 

7Te r.4 ,(t 
HIGH FIDELITY 20 WATT 

AMPLIFIER 
KIT 

The A8 (or A -8A) is a high quality 
amplifier for those who want high 
fidelity output at moderate cost. Fre- 
quency response within ± 1db from 
20- 20,000 cycles. Distortion at 3db 
below maximum power output (at 
1,000 cycles) is only .8 %. Kit has a 
Chicago power transformer in drawn 
steel case and a Peerless output trans- 
former with output impedances of 
4 -8 -16 ohms. Bass and treble con- 
trols permit listener to select output 
with tonal qualities of his own liking. 

The tube lineup is composed of a 
6SJ7 voltage amplifier, a 65N7 ampli- 
fier and phase splitter, two 6L6's in 
push -pull output and a 5Ú4G rectifier. All parts furnished (speaker not in- cluded) and the construction manual makes assembly easy. MODEL A -8: For tuner and crystal phono inputs. Has two position selector switch for convenient switching to type of input desired. 

MODEL A -8A: Features an added 65J7 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. Shipping Wt. 18 lbs. $35.50 

MODEL A -8 
Shipping Wt. 18 lbs. 

$3350 
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s . 

S U 
Two 

Both 
power 
output 
is included. 
cabinet). 

WO" 

Model 

Ship. Wt. 

Model BR -1 Broadcast 
` 

T Model Kit covers 550 

to 1600 Kc. Shi to pp g 
Wt. 10 lbs. 

0 

+ 

dial - quality 
110 
cabinets 

speaker 

KIT 
limiter, 

to any 
10.7 Mc 

for easy 

5 HIP 

Parcel 

El Express 

Freight 

Best 

Volt 

and 

The 

type 
IF 

tun - 

VIA 

Post 

Way 

\ 
Model AR -1 3 Band r at 

Receiver Kit covers 550 
Kc. to over 20 Mc. con - 1íSi" 

1 nuu. y g 
' 

sensitivity. Shipping 
Wt. 10 lbs. 

TWO HIGH 
P E R H E T E R O D Y N 

excellent Heathkits. Ideal for schools, replacement of 
are transformer operated quality units. The best 

output transformers - dual iron core shielded. I.F. 
for phono motor and there is a phono -radio switch 

Comes complete with tubes and instruction 
The three band model has simple coil turret which 

The Heathkit 
circuit incorporates 

Utilizes 8 tubes: 
two 7C4 diodes 

The instrument 
FM -2. $ 

5 0 receiver or amplifier. 
(including limiter). 

9 lbs. ing. All parts and 

QUALITY 
E R 
worn out 
of materials 

coils - metal 
on panel. 
manual incorporating 

is assembled 

FROM 

FM Tuner 
the 
7E5 

as discriminator, 
is transformer 

Has 
A calibrated 

complete 

R D 

'Ieetriz ' 
E C E I V E R K I T S 

receivers, amateur and custom installations. 
used throughout - six inch calibrated slide rule 
cased filter condenser. The chassis has phono input jacks, 

A large metal panel simplifying installation in used console 
pictorials and step -by -step instructions (less 

separately for ease of construction. 

FMTUNER 
Model FM -2 was designed for best tonal reproduction. 

most desirable FM features - true FM. 
Oscillator, 6SH7 mixer, two 6SH7 IF amplifiers, 6SH7 

and 6X5 rectifier. 
operated making it safe for connection 

ready wound and adjusted RF coils, and 2 stages of 
six inch slide rule dial has vernier drive 

construction manual furnished. 

E R B L A N K 
1,¡t A I L T° T H E O 

COMPANY HEAÌH 
HARBOR 15' BENTON 

MICHIGAN 

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 -7 (or A -7 -A) Heathkit Resistance Decade Kit - Model RD -1 

Heathkit Amplifier Kit - Model A -8 (or A -8A) Heathkit Impedance Bridge Kit - Model IB -1 B 

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 Pa 

ance. (We 

On Express 
will be 

cet Post Orders, include postage for weight shown and insur- 

insure all shipments.) 

Orders, do not include transportation charges - they 

collected by the Express Agency at time of delivery. 

ALL PRICES SUBJECT TO 

Enclosed 

Please 

CHANGE WITHOUT 

Check Ill Money Order for find Ill 

Postage enclosed for lbs ship C.O.D. 

NOTICE 

EXPORT AGENT 

ROCKE INTERNATIONAL CORP. 
17 E. AOTh ST. 

NEW YORK CITY (16) 
CARL N.Y. 

April, 1952 
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CaCiÍ° l,s. aiwi 6.2..g iz h..s 
PUBLICATIONS 

RADIOTELEPHONE 
LICENSE 
MANUAL 
Now, in one convenient 
volume, all the informa- 
tion necessary to obtain 
your radiotelephone li- 
cense. Contains four ele- 
ments: 

ELEMENT I: 
Questions on Basic Law 

ELEMENT II: 
Basic Operating Practice 

ELEMENT III: 
Basic Radiotelephone 

ELEMENT IV: 
Advanced Radiotelephone 

$3.75 

NAOIOTELEPNONE 

LICENSE 

MANUAL 

per copy 
(plus any tax) 

RADIO HANDBOOK 
13TH EDITION 

THE 
ONE -VOLUME 

REFERENCE 
LIBRARY FOR 
PRACTICAL 
RADIOMEN, 

TECHNICIANS 
AND ADVANCED 

AMATEURS! 

734 PAGES! 
How to design, construct and 
operate standard types of radio transmitting and 
receiving equip- 
ment, at stand - 
a r d frequencies and in the v -h -f range. Profusely illus- trated and indexed, with a multitude of new ideas for improved operation. THE LARGEST "RADIO HANDBOOK" EVER PUBLISHED. 

$6.00 per copy 
(plus any tax) 

WORLD'S RADIO TUBES 
BRAN'S "VADE- MECUM" 

The most complete listing of transmit- ting and receiving tubes available. 
More than 15,000 tubes from 253 
In anufacturers. 
Characteristic tube data of United 
States, British, 
French, Czech, Ger- man, Russian, Aus- recearsn j-1 tralian, Hungarian, 
Swedish, Japanese, Danish, Dutch, 
Spanish, Belgian, Argentine and all other available types. New 1952 edition avail- able in 16 languages.` 

transmitting' and 

$5.00 per copy 
(plus any tax) 

BUY FROM YOUR DISTRIBUTOR 
ADD I0°,ó ON DIRECT MAIL ORDERS TO 

EDITORS AND ENGINEERS, LTD. 
BOX 689A, SANTA BARBARA, CALIF. 
Bookstores order from BAKER & TAYLOR, Hillside, N.J. 
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TV Antenna Couplers 
(Continued from page 49) 

appear when this type of coupler is 
used. The great advantage of this cir- 
cuit over the resistor pad is the fact 
that it will work well on fairly weak 
signals. The transformer losses are 
quite small and for all practical pur- 
poses a 1000 microvolt signal will pro- 
duce almost 500 microvolts at each re- 
ceiver, sufficient for good pictures. In 
the case of resistive pads a 1000 micro- 
volt signal would hardly be usable. 
Oscillator radiation interference is 
present only when the two receivers 
are tuned to two different channels 
where the oscillator frequency of one 
falls within the r.f. channel of the 
other. As long as this condition is 
avoided, the transformer -type coupling 
unit shown in Fig. 3. can be recom- 
mended, especially for near - fringe 
areas. Although the bandwidth of this 
transformer is quite broad, some dif- 
ference will be observed on different 
channels. One such commercial unit, 
using this circuit, is shown at the right 
in the photo, page 48. In installing 
such a device the two transmission 
lines going to the receivers should be 
kept separate. Under no circum- 
stances should they be mounted along- 
side each other on a molding or wall. 
The JFD "TelePlex" unit, page 48, has 
the additional feature of a built -in 
lightning arrester which serves as pro- 
tection for both TV sets. In order for 
this arrester to be effective, however, 
a good ground must also be provided. 

Another type of commercial antenna 
coupling unit was described in detail 
in, the article "Built -in Home TV Sys- 
tem" appearing in the January 1952 
issue of this magazine. In that unit 
the equivalent of transmission line cir- 
cuits were used to get four isolated 
signals from a single antenna. The 
great advantage of this particular cir- 
cuit lies in its low signal loss and it is, 
therefore, especially useful in weak 
signal areas. See page 48 (left). In a 
showroom where all receivers are close 
together and can be tuned to such 
channels as to avoid interference be- 
tween sets, the Brach coupling is quite 
suitable. One drawback with this dr- 
cuit is the fact that since all four re- 
ceivers are effectively in series, oscil- 
lator radiation is often present. 

There are several other antenna 
coupling units on the market and their 
principle of operation is usually based 
either on the transformer circuit shown 
in Fig. 3 or on transmission line theory. 

Distribution Amplifiers 
We have dealt with the problem of 

operating several receivers from a 
single antenna by assuming that a 
fairly strong signal is available. As 
we have shown, the solution to this 
problem is not too complex or expen- 
sive, but once the signal drops below 
about 1000 microvolts and more than 
two or four receivers must be fed, the 
installation becomes quite expensive. 

If the signal strength varies between 
50 and 500 microvolts at the antenna 
and two or three receivers are used, a 
booster can be used in conjunction with 
either resistive pads or one of the com- 
mercial coil -type couplers. In a loca- 
tion where only one station is received, 
possibly in both TV bands, a special 
broadband booster is required. The 
best solution in this instance would be 
to use one of the new weatherproof 
types that is permanently installed at 
the antenna. A transmission line is 
brought to a convenient spot near the 
first receiver and then the line is cou- 
pled to the different television re- 
ceivers. The only function of the 
booster in this application is to provide 
sufficient signal strength to permit 
some attenuation. Before such an in- 
stallation is made it will be helpful to 
know the gain of the booster over the 
channels being used and the amount of 
signal present at the antenna. 

Where the signal is considerably less 
than 200 microvolts or a large number 
of receivers are to be operated, a spe- 
cially engineered distribution amplifier 
and network is indicated. Page 48 (cen- 
ter) is the DAB 1 M distribution ampli- 
fier manufactured by Blonder -Tongue 
Labs. This unit is typical of many 
similar amplifiers such as the "Taco - 
plex" apartment house TV system, the 
"Intravideo," and many other multiple 
installation systems. Basically it con- 
sists of an amplifier section for each 
received channel. The signal can be 
obtained either from a common anten- 
na or from individual antennas aimed 
at one particular station. Each signal 
is amplified according to its need and 
fed to a cathode follower. The output 
signals from the various cathode fol- 
lowers are carried by regular trans- 
mission lines to the different receivers. 
Since the signal leaving the amplifier 
is quite strong, it is possible to use re- 
sistor pads at each receiver to reduce 
oscillator radiation between sets. An- 
other feature of such an amplifier is 
that although different stations are re- 
ceived at different signal strengths, the 
amount of amplification can be regu- 
lated so that signal strengths are all 
equal when they reach the receivers. 

As we mentioned before, the cost of 
such an installation is quite high. A 
complete system for a 100 family apart- 
ment house may cost up to $10,000. A 
really large distribution system re- 
quires considerable engineering and 
involves test equipment and proce- 
dures not normally within the reach 
of the average service technician. But 
for some of the smaller installations 
where four to ten receivers are used it 
is possible and quite profitable for the 
technician to obtain a commercial dis- 
tribution amplifier and do the entire 
job. Before embarking on any elabo- 
rate installation it will be wise to 
check local regulations on house wir- 
ing, fire ordinances, etc. Manufactur- 
ers' literature and detailed instructions 
should be followed closely with special 
consideration being given to local con- 
ditions. A detailed analysis should be 
made of the number and locations of 
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model 480'genescope 

DON ANDERSON I NORM COOPER 

HOFFMAN I HALLICRAFTERS 

FRANK SMOLEK MAX SCHINKE 

ZENITH ADMIRAL 

FLOYD MAKSTEIN TIM ALEXANDER 

EMERSON MOTOROLA 

RECOMMENDED 
by service managers of leading manufacturers 

These leading service managers 
agree the Simpson Model 480 

Genescope is THE instrument 
for accurate testing and alignment 

of TV and FM receivers. 
It provides ALL the necessary 

signal sources and includes the 
famous Simpson high sensitivity 

oscilloscope completely equipped 
with a high frequency 
crystal probe for signal 

tracing. Also available without 
the oscilloscope as Simpson 

Model 479 TV -FM Signal Generator. 
For complete specifications see 

your Parts Distributor or 
write SIMPSON ELECTRIC COMPANY, 

5200 w. KINZIE ST., CHICAGO 44. 

April, 1952 

receivers, total signal required, length 
of lines, number and types of anten- 
nas, and the amplification necessary 
for each station. Be sure to list all 
these items, together with the imped- 
ance of the antenna and the different 
receivers, before deciding on a specific 
amplifier. All these factors are the 
cornerstone of a successful multiple 
TV installation and no amount of 
modification and adjustment later can 
make up for careful and exact plan- 
ning. 30 

DIODES IN 
FM DETECTORS 

By ARTHUR TRAUFFER 

AFTER reading the series of articles 
"Crystal Diodes in Modern Elec- 

tronics" currently running in RADIO 
& TELEVISION NEWS, experimenters 
and service technicians will want to 
try replacing tubes with germanium 
diodes in FM detectors and a.f.c. cir- 
cuits. 

In sets using a 6116 in a Foster -Seeley 
discriminator, ratio detector, or a.f.c. 
circuit, quick and simple changeover 
to germanium crystals can be accom- 
plished without disturbing any of the 
set wiring. See the photograph and the 
diagram of Fig. 1. Simply remove the 
base of an old 6116 or other octal tube 
and mount the crystal diodes in the 
base as shown. The wire leads on the 
crystals are soldered into the tube base 
prongs. To use, simply pull out the 
6I16 and plug in the crystals. 

The writer uses a pair of 1N34's but 
it's best to use a 1N35 which consists of 
a pair of carefully matched 1N34's. 

INDISPENSABLE: 

PHOTOFACT BOOKS 

Photofact Television Course. Covers TV principles, oper- 
ation and prac!ice. 216 pages; profusely illustrated; 81/2 

x.11 ". Order TV -1 Only $3.00 

Television Antennas. New 2nd edition Describes all 
TV antenna types; tells how to select, install, solve troubles. 
Saves time; helps you earn more. 200 pages; illustrated. 
Order TAG -1 Only $2.00 

Television Tube Location Guide. 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 

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 

Servicing TV in the Customer's Home. Shows how to 
diagnose trouble using capacitor probe and VTVM. Short- 
cut methods help save time, earn more on outside service 
calls. Order TC -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 1 948 -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. 2nd Edition. 
New, completely revised and vastly enlarged edition of the 
outstanding original volume. The most authoritative trect- 
ment of all phases of recording and amplification ever 
written. Over 800 pag es. 6 x 9 ". Order RR- 2 .Only $7.95 

Fig. 1. Diagram showing how germa- 
nium diodes can be connected to the 
base of a 6H6, 6H6GT, or 12H6 octal tube. 

This kink does not apply to the 6AL5 
which has a non -removable base or to 
sets having tube heaters series- wired. 

As explained by Mr. Armstrong in his 
series, better circuit balance is some- 
times obtained by shunting a resistor 
across each crystal diode. In this case, 
simply parallel -mount the resistors, 
reaming the bottom openings in the 
tube base prongs, if necessary, to ac- 
commodate the extra lead. 30 

How converted socket looks when the 
germanium crystal diode is in place. 

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 11 ". Order AA -2 Only $3.95 

Audio Amplifiers. Vol. 1. 102 amplifiers and FM tuners 
made through 1948. 352 p. 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 

Dial Cord Guide. Vol. 1. Covers sets produced 1938 
through 1946. Order DC -1 Only $1.00 

Order from your Parts Jobber or write direct to 

HOWARD W. SAMS P. CO., INC., 2201 E. 46th St., Indianapolis 5, Indiana 

HOWARD W. SAMS & CO., INC. 
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IT'S HERE! McGee's New 1952 Model 12 Inch Coaxial Speaker for $1293 
BUY YOUR WIDE -RANGE COAXIAL SPEAKER 

NEW 1952 MODEL 
12" COAXIAL P.M. 

$'295 
WHY PAY 

MORE? 
Strove offers its new 1052 model 12" coaxial PM speaker. The finest that we have ever offered. Quality you would put in your finest sets if you utter. Genuine Alnico V t 6.8 oz. it the 12" woofer. The tweeter is coax á11y s i pended ide the 12" and has a metal diffusor attac The high pass filter is concealed under the pot cover, leaving only two wires s to connect to your radio or audio amplifier. Why. buy an rdinary speaker, when you can have a 12" coaxial PM for only $12.95? Input 8 ohms with watt peak ;Ind 10 watts average. Shipping weight 8 lbs. Response from 30 to 17.500 cps. Me'Gee's finest speaker value. Stock No, CU -14Y. Sale price, $12.95 each. 

AT MCGEE 

15" 
COAXIAL 

P.M. 

SPEAKER 

1995 
Only 
coaxial PM PM speaker,full with b built-in high pass filter. Hook to any 8 

o 
hm output On radio or amplifier. Re- sponse below 20 to above 17,500 CPS. Good bass response. A lucky 

Full 32eoz. 
makes 

agnet 
this price 

voepossible. tweeter. Model Pi5-9. Ship. net. 11 lbs. Sale price, $19.95. 

HALLICRAFTERS S -78 
11 -TUBE FM -AM CHASSIS 

ONLY $8950 WITH 
12" COAXIAL 

LESS SPEAKER SPEAKER 
PUSH -PULL WIDE RANGE AUDIO 

fidelity audio system.11-tube A ee radio 
chassis foVec 

chassis, istallationF Full range 
8 high control, with bass boost. Input for automatic record changer. Output transformer Chas S ohm and 500 ohm connections. Chassis size. 123/4" 10" high. Knobs and escutcheon late are furnished. Receives standard broadcast nd 4FM, 88 to 108 me. Shipping weight, 25 lbs. Model 5 -78, priced' less speaker at $89.50 et. 

S-78 t 8'th 11tube coaxial AM- 
AM-FM with 12" axial PM speaker, both for $99.50. If you waist a record changer, see our hspeciall listing below. 

DELUXE CAPEHART CABINET $99.95 Beautiful, top quality, walnut combination radio-phono cabi- net. 42" high, 42" wide and 22" deep. Made for Capehart's 
bin ion. 

Highly polished matched walnut panels. Cabinet top /8" thick. This cabinet weighs approximately 180 lbs. Both the radio and hanger compartments and speaker grill have hinged doors. Radio compartment on the right -hand ide is 14" high and 11i5" wide. Made tomount chassis ver- tically. The changer c mpartment is 14" high and 261g" wide. Large any record chan mechanism. Front 10th of top over the changer rcoimpartment is hinged to fold back for easy access to the changer. Both radio and hanger compartments come with uncut panels. --- - -- ^- Speaker baffle r, ut for a 12" speaker and then co partnlent is 
_. 

completely enclosed. Shipping weight. 275 lbs. nStock No. K -275, Capehart combination cabinet. Net price, $99.95. - - - - i - - - - - - - - - - - - - - S - - - - 

$9950 

ELECTRONIC RADIO and TV TUBES 
6 MONTHS' GUARANTEE INDIVIDUALLY CARTONED 

IN RED AND BLUE DE LUXE VARNISHED CARTONS 
EVERY TUBE SET TESTED FOR YOUR PROTECTION 

ORDER 50 ASSORTED -TAKE 10% OFF. Prices as Low as 39c 
OZ4 
183 
106 
164 
1H5 
IJ6 
1L4 
1LA4 
1LCS 
1 LE3 
1LG5 
1LN5 
IRS 
155 
1T4 
1 U4 
1U5 
2X2 
3Q6 
3V4 
5T4 
5U4 
5X4 
51'3 
6AB4 
6AJ5 
6AK5 
GALS 
6AQ5 
6AT6 
6AU6 
6AV6 
688G 
6BA6 

$ .59 6BA7 $ .69 6W4GT ,....g .59 .89 6BC5 .59 6X4 .49 .79 613E6 ...... .69 68666 1.29 6Y7G .99 14A4 $ 89 .59 68H6 .59 6ZY5G .59 1486 .99 .99 66J6 .59 786 .59 6BQ6GT .99 7E5 .69 1437 1:799 
.79 6C4 .49 7E6 .89 1407 .99 .79 6C6 .59 7E7 .89 I9T8 .79 6CB5 .59 757 .79 25BQ6GT . .99 .79 6CD6G 1.49 7N7 .59 25L6GT , .59 .79 6H6GT .59 7V7 .99 25Z6GT .79 . . .59 6J5GT .49 7X7 .99 35C5 .59 ... .59 6K6GT .49 7Y4 .79 35L6GT . ,59 

. .59 6K7GT .59 7Z4 .69 35W4 .49 
. . .59 6K7G .59 12AT6 .49 35Z5GT .... .59 6L6G 1.09 12AT7 .69 35/51 .69 .. . .89 6L7G 1.09 12AU7 .69 59 .69 6P5GT .59 12AV7 .89 39 .49 . . .69 6R7 1.99 12AX4GT . .69 43 .79 . . . .69 654 .59 12AX7 .69 47 ... 1.49 6S8GT .89 12BA6 .... .59 5095 .59 . . .49 65A7GT . .59 12BÁ7 , .69 53C5 .59 .. .69 65137GT . .69 128E6 . .59 50L6GT , ,59 

. . . .40 6SE7GT . .59 12BF6 , .79 56 .49 .69 65F7 .69 12J5GT .... .69 57 ,49 .69 6567 .69 12J7GT .... .69 58 . ...., .49 .99 65117GT . .69 12K7GT . .69 7S . .49 .49 65K7GT . .59 1297GT , .69 77 . ,69 .59 6SL7GT . .69 125A7GT , .59 78 ,60 .49 6SN7GT .69 125F5GT ,.. .69 85 ,7- .G9 6SU7GT .69 125J7GT . .59 89 .49 6U7G .69 125K7 .59 117L7GT . 1.49 .69 6U8 .79 12507GT , .59 11723 .49 .59 6V6GT .59 125R7 .69 955 .79 

3 -SPEED CHANGERS ON SALE AT McGEE 
WEBSTER CHICAGO MODEL 100-2 ONLY $2695 
For the first time we offer the world famous Webster- Chicago, model 100 -2. Features e newly designed spindle. that drops the records flat: ush oned to the turntable. Pickup arm sets down automatically after the last record plays. Plays all c- ords automatically. 331., t8 and 45 rpm. New balanced to ,2 e arm with Electro -Voice Tilt- A -Metic cartridge with dual edles. 

s 
Ordinarily cost over $37.00. McGee offers them for only $26.95 each. Base size 12 "x123/4". Shipping weight 14 lbs. 

V.M. 3- SPEED MODEL 406 $22.95 
\'M model 406, deluxe 3 speed automatic rec ord changer. Plays them all. Intermixes records f the same speed. Equipped with a flip over crystal pickup With th twin needles. size, Base , 123/ x13 ". 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 l Our first offering of 3 speed changer at less than $20.00. We purchased large quantity and pass r saving on to you. Stock No. Gí-3384. Sale price 519.95 each. Price to the small manufacturer in lots of 48 or more, 819.50 each. 

-t 

New Versatile Espey 
12 -TUBE FM -AM CHASSIS 

$64.50 
* BUILT IN PRE -AMPLIFIER FOR 

G.E. VARIABLE RELUCTANCE 
PICKUP * WIDE RANGE AUDIO * MAY BE USED WITH A CRYS- 
TAL 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 mpush- pull 7C5, and bass boost tone control. Loop antenna for broadcast and 300 ohm line Q e antenna, may be stapled in cabinet. Attractive lighted slide rule dial- Chassis 13 / x9" high and 9" deep. Shipping weight 20 lbs. Stock No. 7 -CX. Made to sell t a much higher price. McGee's le price is $64.50, less speaker 'output `tmatches S ohms). 7 -CX chassis with our 12" coaxial PM, CU -14Y, both $74.50. pey t -L chassis, a11í" coaxial PM speaker and 3 speed VII changer with G.E. variable reluctance cartridge, $104.95. 

TERRIFIC RADIO -PHONO SALE 
12 -TUBE ESPEY CHASSIS 
2 -12" P.M. SPEAKERS 
$200.00 VALUE WALNUT CABINET 1199 
GE 2 -SPEED CHANGER 
Buy 

for 
combination 

less thano the value of the cabinet alone. This beautiful walnut cabinet was intended for a Capehart $800.00 combination and is the finest possible. furniture quality cab - 
blet 

v orkmanship. 37" high. 40" wide and 21" front to ack. Hinged top lifts in two sections. 251/ " lid envers the changer compartment and 141/2" coy s the radio compartment. Changer mount- ing panel is furnished blank. Radio panel is shipped ready cut to fit the Espey 7 -C sis. Twin heavy duty 12" PM speakers are furnished. Espey 7 -C 
si 

nad a General Electric 331/3 and 78 rpm, 2 peed automatic changer with G.E. variable ble reluctance cartridges. Stock No. MED -375 cabinet. Espey 7 -8 chassis, 2 speed G.E. hanger and 2 12" speakers. Sale price, $179.95. 3 speed V111 entorse de g r with G.E. variable reluctance turnabout cartridge furnished for $15.00 extra. 
n 

Shipping weight 200 lbs. Shipped via truck, rail or express only. e 
Capehart cabinet described above, furnished cut to fit the Espey 7 -C chassis, only $79.95. .1 a..s , 

5 

100 Molded 
S995 Plastic Bypasses 

100 molded plastic tubular by- pass condensers. All 600 wort. And all qty the same nationally known mfgr. Regular dealers' net is over two and one-half times o u r 20th Anniversary sale pr i c e. 'You'll chuckle when 
y Here's what 

look o these over 
.001, 10 -.002, 20 -.005, 20 -.01, 20- 02, 10 -.05 and 10 -,1. Our big deal No. RN -202. 100 Plastic tubulars. Shipping weight 2 lbs, Net price, $9.95. 

100 600 
TUBULA RS 

VOLT 5695 
100 top quality 600 volt tubu- 

._ lair by -pass condepsers made this r by a famous con- denser factory. Don't confuse these iiith grab-bag surplus. 
McGee's deals anteed are 
to please you. Here's 

guaranteed 
you get: 10 -.001, 10 -.002, 20- .005. 20 -.01, 10 -.02, 20- 05 and 10 -.1 600 volt condensers. Our big deal No. 11X -203, Shipping weight 2 lbs. Net price, $6.95. 

50 -W. OUTPUT TRANS. 

ONLY $750 WHY PAY 
MORE 

50-watt super quality high fidel- ity 
iu h -pu ut transformer. Matches 

-> parallel push -pull 6L6 tubes to 4/8/16 -ohm Voice oil, also 60 and 250 ohm line. +'l' Very ñflìcient w ns. 
nesruc- anon IY ima o, a s, total re ace primary, d Tics 

output transformer Wastes 
only 

minimum emm, 
if 

audio power due. to heat loss within the tans- former. Very ideal for public address amps. Stocic No. 5O -JB, net weight 5 lbs. Bargain price $7.50 ea., 2 for w$ 
1/ 

13.95. 

McGee's Super High 
Fidelity 

Best Value 
in U. S. A. 

OUTPUT 
TRANS. $ 

20- 20,000 
CPS. 

Model A -403 High fidelity output transform- er. Why Pay $20 or $30 for ait output, when our A -403 is available at $7.95? Im- pedance, 6600 ohms plate to plate (for PP 61.6 or 6061, 10% feedback winding. 4 -8- 15 -250 and 500 ohm secondary. Housed in a potted case. Net weight 6 lbs. Recom- mended for all amplifiers up te 34 watts. 

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 spplywood slant type wall baffle: 
magnet 
plus a 12" 

eaker. 
4.64 (pular Adjustacone model). PA terrific McGee value for Only $6.95 each, or $6.60 each in lots of 3 or more. 

10" SPEAKER AND BAFFLE $6.95 
Stock No, CA -10, Tan leatherette covered 

ted ply rvood stt type v all baffle; plus l0" 
Only a a ifemwv hundred to 

]t 
sell at $6.50 Beach, or $6.25 each in lots of 3 or more. 

50 -WATT BOOSTER AMPLIFIER- $39.95 

25 -Watt Horn $28.95 50 -Watt Booster $39.95 2-Mike Pre -Amp. 
510.00 Extra. 

50 -WATT BOOSTER A s n-,tional volute. -o .w tt bnoster amplifier /with push -pull pPR-2X PL6 addet. Connect t2 
mikes one 

e lr a booster or use with the PR-2X Pre -amp to add the use of 2 /Ices and o love level input. The has amplifier lb. has one input jack and with 1 volt yes 50 watts of audio. Booster has a 6 
coil, 

potted case high fidelity output oo, matches nier with 4-8 -16 ohm oì oie, 60 ohm and e50 ohm line. 
6L6. 

Booster has a U45 power sable with 5Ure edifier. Price includes and 4 6Lo 7N7 and 5ío4. The two variable controls for 55X. volume control and base boost tone control. Size 8 x 61/z x 14/z, Stock No. PA -55X. Shipping weight 26 lbs. Sale price 539.95 e 
2 -MIKE PRE 

-AMP. 

Pre- amplifier plugs in directly to the PA -55X Booster amplifier. It sables use of 2. Crystal or Dynamic Mikes plus one low' level put. Furnished With 4 foot cables and plugs for 
r 
emote 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 510.00 ea. 

25 -WATT HORN 25-Watt Driver and 31/aenfoot air colunm re-entram Trumpet. The Storda is spun aluminu d driver you see the C. Drivers are 
Stock Shipping 

horn is spun 
20 

lbs. offered to you at a considerable savings. Stock No- MA -33. Shipping weight 20 lbs. Net pace 528.96. 

MCGEE RADIO COMPANY Prices F.O.B. O.0 Seed 25% Deeeeitwith 
Parcel TELEPHONE VICTOR 9045. WRITE FOR FLYER Order, Bala sent C.O.D. With Parcel 

GRAND AVE KANSAS CITY. MISSOURI Post orders, Include Postap. 
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$10.95 BUYS A GOOD TELEVISION BOOSTER AT Mc G 
T.V. FRINGE AREA DEALERS -ATTENTION 

FM AND 

TELEVISION BOOSTER SALE 

R. C.A Type 3 Sarkes- Type 2 Sarkes- R.C.A. Printed General 

$9.95 Tarzian $9.95 Tarzian $7.95 Clrcult $19.95 Inst. $2.95 

RCA TV FRONT END WITH TUBES $9.95 
Terrific buy on this RCA TV tuner. We have a limited quantity of the famous original 

201E1, 13 channel completely wired and tested TV front end tuners. heady to c(.nnVt 

to your TV video I.F. strip. Offered at a sacrifice. Price was originally $44,00. Nno 

only $9.95 each, with tubes. You'll save plenty on this item. No. RCA -13P TV front 

end tuner. Shaft length 3%" from base of tuner. Converter coil type for separate 

sound, as used in the famous 630 chassis. Net price $9.95 each, two for $19.00, com- 

plete with 3 -G.16 tubes. 

SARKES -TARZIAN TYPE 3 -TUNER WITH TUBES $9.95 
'this popular Sarkes -Tarzian TV front end is widely used today. l:i channel rotary 

I ype switch with individually tuned coils. Price includes a schematic diagram and 3 

tubes; GC1 ose., 613116 Rh and 6AG5 miser. Regular factory cost is twice our price. 

Each tuner and its own tube sockets are wired, ready to hook up to a video and sound 

IF strip. May he used with either inter - carrier or separate sound IF circuits. Built in 

line frequency control. Shipping weight " lbs. Type :1 Sa lit es -'l';uzi a n TV tuner with 

tubes. Net price $9.95. Type 3 tuner and 205 -XX video coil kit, both for $16.95. 

3 -TUBE TUNER SCOOP -$2.95 LESS TUBES 
Type 4. Sarltes- Tarzian 12 channel 'PV tuner. Itequire.s 2 -6A05 or 61;05 and a 12ÁT7. 

Ilas 1/4" diameter shaft, 2%" long. l-1 as screwdriver line tuning adjustment. It differs 

from other timers in that it has no concentric fine tuning shaft over the channel se- 

lector shaft. Very fine for experimental use, building field strength meters, etc. Sarkes - 

'l'arzian type 4, TV tuner, Sale price only $2.95. 

RCA 12- CHANNEL PRINTED CIRCUIT TV TUNER $19.95 
Latest design 11('A 12 channel printed circuit TV timer. Rota7Tasivitcfteritlinslial tin 
printed circuit strip principle. This popular tuner used b,' 

carrier ciratit sets. Shaft length 3%'. Built In tine frequency control. Price includes 

tubes, 636 and 6CB6. A terrific value at $19.95 each. 

GENERAL INSTRUMENT TV TUNER, LESS TUBES $2.95 
Completely wired, 13 channel selector incorporating fixed inductance and variable 

capacitance.. Converter output transformer is attached. To be coupled direct to separate 

sound and video 1l's, 3 6J6 tubes are requtired. Built in fine frequency control. Original 

cost over $20.00. Weight 4 lbs. 1Iave been in sets, but guaranteed to be a good value. 

Stock Ni,. CI- 1:1PT. General Instrument TV tuner, less tubes. Net price $2.95 each. 

2 -TUBE SARKES -TARZIAN TUNER LESS TUBES $1.95 
Sarkis- Tarzian new two tulle model, type TT -3A, 12 channel television tuner. This is 

the new 2 tube model requirine a 6 :16 plus GAKS, or 6AG5, or 6C136 or 6AU6 11F tube. 

I--. Pre-aligned by trained factory personnel. Input feeds 21 me broad band. 

Fine tuning control is over the channel selector shaft. Power requi renlents 

.e. 120 to 140 tolls DC at 17 mills, plus 6.3 volts filament. This tuner is 

cy; offered at a terrific saving to you. Stock No. TT -3A. Net price $7.95, 

,two for $15.00, s15 
lengths desired. 

Available with 
and6AU6 tubes for above 

SpecifY 
botlt 

^^-4 for $2.39 extra, 

ANOTHER 
McGEE SCOOP 

WHY PAY MORE 
NOT A KIT BUT A FACTORY -BUILT BOOSTER 
Sensational value. Continuously variable inductance type tuner, from channel 2, in- 

cluding the FM band, through channel 13. This booster is self powered for 110 volts 
AC operation. Incorporates a 6J6 tube. Input for 300 ohm TV line and 300 ohm out- 
put to the TV set. Single knob tuning. Attractive plastic case. M 5lurrio- Silver Super 
Sonic TV -FM booster, 

tock$20.O GB 
6B. Shipping weight 5 lbs. McGee's terrific sale 

price. $ 0.95 each, 

$1095 

COMPLETE 17" TO 20" T.V. KIT 

$5995 * AC- TRANS -TYPE 

* CONVENTIONAL CIRCUIT TUBES 

* READY WIRED 12 CHANNEL T.V. FRONT END 

* 10° DEFLECTION * CERAMIC FLYBACK 6: 

* KIT OF TUBES EXCEPT KINE $16.95 * I1BP4A $21.95 EXTRA 

A complete kit of parts to build an AC transformer operated television chassis for use 

with a 16, 17 or inch h p 
r 

picture tube. The 12 channel Sarkes. Tarzian tuner 
is ready wired. The 14 tube video IF strip also wired. Circuit 1 of the conventional 
accepted design. with latest ceramic type flyback high voltage supply. Chassis is real 

punched. Warning: Do not buy 
We furnish unless schematic understanphotos. e7evisionle aand 

-Hlec- 

tronics. It difficult to 
whip weight 40 

lb BP4As$ali to esse $59.95P Kiittcl 
19 ttubebb 

hilt less is t2re 
tube 536.95 

CONVERT YOUR T.V. TO A LARGER PICTURE TUBE 

LOOK -16" RECTANGULAR 
CONVERSION KIT 

Kit No. 
Kit No. 
Kit No. 
Kit No. 

$2895 
With each conversion kit you get a plastic mask. 70 degree de- 

flection yoke, 90 day guaranteed black face Picture tube, plug 
our new 7721 -X 14.000 Volt Universal fly -back and horizontal 
output transformer that works on any output tube and any - 

gle rectifier (1B3 or 1X2). A suggested diagram is furnished 
for use of the transformer with several different OuttU5 intc 
and rectifiers. We think this is the finest and best priced con - 

'on kit in the untry. Shipped Truck or Express. 

TCK -14, with 14BP4A 14" rectangular tube. Net price 527.95 
with 16RP4A 16" rectangular tube. Net price 28.95 

TCK -17, 
with 17BP4A 17" rectangular tube. Net price 29.95 

TCK -1 7, 49.95 
TCK -20, ii'ith 20CP4A 20" rectangular tube, Net price 

REGENCY T.V. 

BOOSTER $19.10 
McGee has the famous 
Regency DB -4I0 TV 
booster. Order yours 
from McGee. Shipping 

fight 6 lbs. Sale price, 
519.10 h. 

Video Coil Kit $7.95 
20 matched TV video and 

`7 und I.F. oils. intended 
,rb 0, %, fúrtuse oi'tth ehe6 RPCAacrin.. 

_, 

tom c, ils_ 4-2 in76 me ,iconic 
jC,g91 I.F.'e, 2 -21._5 mc sound 

converter coilmr 
ld 

ment chokes. Stock No. 205 -XX, weight 
llts. Net price, $7.95. $6.95 t h :t..ed 
with ANY TV tuner; all coils idetttiticd. 

SENSATIONAL NEW 2 -BAND RADIO KIT ONLY $14.95 

10 -WATT HIGH FIDELITY 
AMPLIFIER KIT $14.95 
* MIKE INPUT * PHONO INPUT 

* BASE AND TREBLE BOOSTER 

A complete kit of parts, inelurting tubes, diagram and instructions, to build a 10 watt 
high fidelity loin tone control audio amplifier, with bass and treble boost. Inputs for 

radio tuner, crystal alike and crystal phono pickup. Output transformer matches 
4 -S -2511 ohms. Use with our 12" coaxial l'\1 speaker, or any goutI PM and have a 

beautiful sounding, yet low cost amplifier. Response forni 50 to 15.0110 cps. Chassis 
is ready punched and a ventilated cover is furnished. A straight forward circuit with 
twin triade gain stages and 2-56L6 tubes in push -pull. New ovin 150 ma. selenium 
rectifier voltage doubler; television type power supply. Price includes tubes; 12AX7, 

12A1J7 and 2- 5117.6, plus rectifiers. A good quality kit with matched parts. Size, 
5tá "x10'.x5Eff(," high, including cover. Stock NO AI'- 11111, shipping weight 8 lbs. Sale 

price $14.95 each. 12" coaxial PM speaker, $12.95, extra. 

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 

'cd according to our diagram 
will malte a top quality broad- 
cast tuner (550 to 1650 km. 
or use with any amplifier. Don't class this with 

ordinary tuners; this has its own power transformer. 
This complete kit is furnished with a diagram, photos 
and tubes. BAUB R.F.. 613E6 Oscillator R.F., 6AU6 
I.F. detector, 6AL5 diode, AVC, plus rectifier. Connect 
to any audio amplifier. Ideal for .e with our S -2020, 
Tel -16 or 7X5 amplifier kits. Chassis size. 91/x4x 
4 
kit Model BT-38X. Net 

weight, 
price,I S12.95.Broadcast 

tuner 

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. 

SIeGee's new 1951. 6 tube; AC -DC 2 band radio kit. Receives broadcast. 550 to 

1606 kg and short wave, 6 to 18 me. A straight forward superhet circuit with 2 gang 

tuning condenser, 456 kc I.F. transformers, etc. 5" speaker illuminated slide rule 

dial. Everything furnished, including tubes, 125 %7, R.F., 12 %8 mixer, 12S%7 I.F., 

12SQ7 detector, 1st audio, 35L6 output, 35Z5 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 looping and factory quality 

2 band radio, housed in a streamlined plastic cabinet. Size: 13 X 6% o C% ". Stock 

No. DIE6-2, shipping weight 10 lbs. Net $14.95. 

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 rectifier), diagram 
and photos. All triode circuit makes 

minimum in harmonic distortion. In- 

puts for rradio tuner any kind of phono 
pickup (crystal or G.E. variable reluc- 
tance) and ether crystal or dynamic 
mike. Output transformer matches 8 
ohm voice coil. Twin electronic tone 
controls, bass and treble with range selector switch for either juke 
box quality with heavy bass response or brilliants tnphonic range. 
The best quality amplifier kit we know hog- to make. Has a very 

'de range output and heavy power transformer. Response 18 to 
20,000 CPS. 8 tube all triode amplifier kit, complete with tubes. 
Weight 25 Ihs, Net 537.95. 

5 -Tube Broadcast 
SUPERHET RADIO 

KIT $12.95 
Model RS -5 tube AC- 
DC superheterodyne 
radio kit. Has loop 
antenna and 2 gang 
condenser, with lighted slide rule dial 
and attractive plastic cabinet. Receives 
broadcast, 550 to 1650 kc. Full size 
dynamic speaker. matched 456 I.F.'s, 
automatic volume control. This is a 
complete radio kit. Everything furn- 
ished, including diagram, photos and 
tubes: 12108 mixer, 12SK7 I.F., 125Q7 
detector, 1st audio, 50L6 output, 35Z5 
rectifier. Shipping weight 7 lbs. Stock 
No. RS -5. Net price $12.95. 

Build Your Own 
Phono -Mike -P 

Broadcaster 
Kit Model DE -6R. With 
this simple kit, you can 
build a 3 -tube phono 
oscillator that also has 
a mike input Will 

any over ny il 
1000 to h1500 kc. Inputs afor crystal mikeeor 
crystal phone pickup. Fader control fades 
from mike to record. Ideal for a home P.A. 
system, baby listener and home entertain - 

lt. A complete kit of parts including 
tubes. Kit Model DE -GR. Net price, $7.95. 
DE -ORWT, wired and tested. Net price, 
$9.95. Crystal mike and desk stand. $4.95 
extra. Concealed microphone unit, only 1" 

1 

mike 
and ng. thick. Specify hidden 

mike when ordering. Stock No. T -001. Net. 
$3.95 extra. 

McGEE HAS EICO 
TEST EQUIPMENT KITS 

Model 145 -K, Multi- Signal tracer. 
Net 519. 

ter 

95 
Model 21 -K Vacuum Tube 

Net 
Model 315 -K Signal Generator 

Kit .... .Net 
Model 320 -K Signal Generator 

Kit Net 
Model 425 -K 5" Oscilloscope 

Net Kit 
Model 625 -K Tube Tester. Kit. 

et Model 360 -K Sweep Generatoret 
Kit 

Model 950 -K Coed. Res. Comet 
Bridge Kit 

Model 1040 -K Battery nator 
Kit 

McGEE RADIO COMPANY Pri.P. °g K 

Sen °25 %OeP °.itwith 
Orner, Balance Sent C.O.D. With Parcel 

Post Orders, Include Postage 

April, 1952 

25.95 
39.95 
19.95 
44.95 
34.95 
34.95 
19 35 

25.95 

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 lice 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, 61/2" 
high. Audio fn for yr compensation for Y Tone rpi and record changer er player. 
standard crystal -pull General tubes. variable 

reluctance. Push-pull t 
transformer 

Output tubes, shielded 

high fidelity out trransforme matches S ohm PM 
speaker. husky 

and 
power transformer, 2 Lone controls in- 

eludioge bass and Treble boost. A complete kit. 
eluding tubes R.F., 

audio, 
mixer, v I.F., 

relu detector, AVC, 1st audio, variable 
reluctance and mute amplifier, Ám7 phase ructions. 
Shipt outputs, plus rectifier, diagram Band instructions. 
$29.95. weight 18 lbs. Stock 

extra. 
Net mike 

desk 
10" PM speaker, $6.95 extra. xiystal 

speaker and desk stand, 54.95 extra. 12" coaxial speal:cr 
$12.95 extra. 

TELEPHONE 
1422 GRAN 

VICTOR 9045. WRITE 
AVE., KANSAS CITY. 

OR FLYER 
MISSOURI 
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AMPHENoi 

... contains information never before 
available in a concise, readable form. It 
presents a complete discussion of the fac- 
tors and conditions which affect television 
reception and the reasons for good TV 
pictures. The one single factor which con- 
tributes the most to Better TV Picture 
Quality is the television antenna. The best 
and most expensive TV set can present a 
picture no better than that received by 
the antenna. 

This book gives a detailed discussion, 
complete with illustrations and graphs, of 
the various types of antennas, their char- 
acteristics and performance under given 
conditions. In addition, the book contains 
information on the problem of coordinating 
the antenna with the location. 

Your Authorized Amphenol Distributor 
has a free copy of this book waiting for you- ask for yours today! 

AMERICAN PHENOLIC CORPORATION 
1830 SOUTH 54th AVENUE CHICAGO 50, ILLINOIS 

Spot Radio News 
(Continued from page 18) 

cases and on an entirely voluntary basis, related to the 
dispatching of trains and other utilities, the relaying of 
orders for emergency food supplies, the reporting of hourly 
weather observations, the bridging of gaps in commercial 
telegraph facilities for handling emergency and death mes- 
sages and the relaying of personal messages regarding the 
health and safety of individuals . . . 

THE SPRAWLING GROWTH of radio, emphasized 
throughout the report and in a letter of transmittal to 
Congress, was described as having placed an unusual 
burden on the Commission's staff, seriously affecting its 
operation. According to Wayne C. Coy, the manpower 
problem has become extremely acute and additional funds 
are urgently needed to recruit help. He hoped, therefore, 
that the increase in the budget, indicated in President 
Truman's message, would be allowed. Specifically, about 
a twenty -four percent increase or about $2 million more 
will be needed, noted the former FCC chairman. Senator 
Edwin Johnson revealed an intense interest in the Commis- 
sion's problem and indicated that he will argue for more 
funds so that the FCC can do a .. . "bigger job." 

THE FREEZE LIFT, which should be officially an item 
of the past when this column appears in print, is expected 
to inaugurate an exciting era for telecasters and viewers. 

One of the features of the lift will be the allocations for 
eventually over 1500 new stations on the ultra -high band, 
or Channels 14 to 83. This new projected home for TVcast- 
ers has prompted many to make enthusiastic predictions 
on television's future. In one such forecasting mood, 
Zenith's Vice- President H. C. Bonfig said, during an address 
in Kansas City, Missouri : "Crystal gazing is always a rash 
venture, but on the basis of what we know about u.h.f. 
and what we know about the ability of engineers to dis- 
cover new advantages in new frequencies, I make the pre- 
diction that the stations on the u.h.f. channels are going 
to render as good or better all -round service than the v.h.f. 
stations now in operation." 

In Washington, during a consulting engineering seminar, 
a striking interest was also exhibited in the potentialities 
of the higher bands. So keen was this ultra -high interest 
that the manufacturer who sponsored the meeting decided 
to announce the possibilities of the new channels in page 
ads in the metropolitan dailies. And during the sessions, 
it was disclosed that three types of converters would be 
available during the early fall for high -band pickup : single - 
and two- station, and all- channel converters, with prices 
ranging from about $10 to $50. It was also said that all 
new receivers would be able to accommodate the convert- 
ers or combination very- high /ultra -high 16- station tuner 
heads that will be produced soon, too. Consultants and 
industry specialists at the meeting also predicted that 
there would be a supply of transmitters and auxiliary gear 
available for the new stations scheduled to operate on the 
low or new high bands. It was believed that as many as 
22 new v.h.f. stations may go on the air before the year is 
out and perhaps a few on the higher bands. Next year 
should see at least 60 u.h.f. stations operating. 

COLOR IN TV, which with the issuance of the Wilson 
order curbing set production, returned quietly to con- 
servative labs and sombre meeting rooms, roared back to 
the headlines shortly after the New Year holidays, when 
NPA called a meeting to reappraise the clamp ruling. 

The return visit of industry to a color conclave was, in 
part, inspired by an exchange of correspondence between 
Defense Chief Charles Wilson and Senator Edwin Johnson, 
who had felt that the original desist order was . . . "an 
unwarranted crippling blow aimed directly and specifically 
at color television." In the Senator's opinion . . . "Every 
conceivable legal maneuver and technical roadblock has 
been used in the past years to delay the availability of color 
television to the public ..." and the curb ruling pro - 
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vided the halt result that he and others 
were interested in avoiding. Declaring 
that the order was an attempt to regu- 
late the end product, the fiery Senator 
asked Wilson : "What difference is 
there to the defense effort once you 
have made the allocation of the mate- 
rials, as to whether or not the mate- 
rials are used for black and white or 
color ?" 

Roaring statements sparked the re- 
call meeting. In a specially -prepared 
ten -page document, RCA's Board 
Chairman David Sarnoff accused CBS 
of failure to bring color to the public 
at moderate prices, as forecast at Com- 
mission hearings. He noted that Co- 
lumbia had promised that color sets 
would be available at about $300, but 
instead they offered sets . . . "with a 
ten -inch picture tube . . . at a price 
of more than $600 for the set includ- 
ing installation, warranty and taxes." 
Adding that this increase had been 
made in a market in which prices on 
black and white sets were dropping 
rapidly, Mr. Sarnoff said that even . . . 

"CBS cut prices on its own . . . sets 
by 20 per- cent." The statement then 
noted that the adapters promised by 
CBS were never put on the market. 
And, declared Mr. Sarnoff . . . "In- 
stead of converters selling for at 
$110 to $150 as . . . promised . . . 

CBS announced in July of '51 that it 
intended to put slave converters on the 
market which would sell for about 
$250. These converters, likewise, never 
reached the market." 

Charging too that the sequential 
proponents also failed in their broad- 
cast promises, he noted that . . . "CBS 
never broadcast even half of its prom- 
ised regular schedule of 20 hours of 
color a week by September 25, the end 
of the three -month period." 

Discussing the CBS request for a 
quarter -of -a- million fractional horse- 
power motors for '52, which were to be 
used to turn the wheels in the mechan- 
ical color sets, Mr. Sarnoff indicated 
that it was generally known that these 
motors . . . "have been in short sup- 
ply as a result of defense work." In 
any event, the board chairman added 

"Even according to the optimistic 
prediction of CBS' manufacturing sub- 
sidiary prexy . . . CBS only intended 
to turn out color television sets at the 
rate of 80,000 a year... . And it is 
doubtful whether . . . CBS could have 
reached this figure during '52, even if 
it were allotted all the material it 
asked for. ... It is obvious that CBS 
made an unreasonable request, which 
it was expected, NPA would be obliged 
to deny." 

In reply, CBS Prexy Frank Stanton 
described the contributions his com- 
pany had made to color which .. . 

"cannot be obscured by unprincipled 
attacks." In the interest of the public, 
he added, if .- , . "anyone thinks that 
new color television standards should 
be adopted . . . let him take these is- 
sues before the FCC . . . where they 
can be resolved by testimony under 
oath and by actual demonstration of 
performance." 

April. 1952 

RADIO and TELEVISION 

RECEIVER TROUBLE- 

SHOOTING and REPAIR 
by A. A. Ghirardi and J. R. Johnson 

820 pages. 417 illustrations, 6 x 9, price 56.75 

The complete know -how of service 
procedure by the most modern 
time -saving professional methods. 

I 

!I'11111I11'111 /1 //I/1/ 

Helps you lick the toughest service problems! 
Paves your way to the big -money jobs! 

1 /.J i ill il 01\ \ \ \ \\ \ \\ 
BRAND NEW! JUST OFF PRESS 

22 COURSES 

IN ONE! 
Here is what this big book 

covers: 1- Receiver Components and 
Their Troubles; 2 -How to 
Develop a Systematic Trouble- 
shooting Procedure. 3 -Basic 
Methods: Preliminary Ques- 
tions and Checks; 4- Static 
Tests; 5- Dynamic Testing; 6- Practical Direct -Approach 
Troubleshooting; 7- Special 
Problems in AC /DC and 3- 
way Portables; S- Special 
Battery Set Problems; 9- 
Servicing Communications Re- 
ceivers; 10- Troubleshooting 
Television Receivers; 11- 
Taking Performance Data; 12- Re- aligning AM Receiv- 
ers; 13- Re- aligning FM; 14- Re- aligning TV; 15- 
Replacing Defective Resist- 
ors; 16- Replacement and 
Repair of R -F and I -F Induc- 
tors and Transformers; 17- 
Power, A -F and Deflection - Frequency Inductors and 
Transformers; 18- Defective 
Capacitors; 19- Servicing 
Tuning- Ilrive Mechanisms, 
Station- Selector and Band 
Switches. 20- Testing, Re- 
placing and Repairing Loud- 
speakers; 21- Servicing Rec- 
ord- Playing Equipment; 22- 
Servicing Home Recorders. - 

MO EY -SAVING 
COMBINATION 

Make your service library com- 
plete -save money in the bargain. 
Get the above great new Ghirardi 
book PLUS the new Ghirardi RADIO 
AND TELEVISION RECEIVER CIR- 
CUITRY AND OPERATION (issued 
only a few months ago) at the spe- 
cial price of only $12.00 for the 
two. (Regular price for the two 
books is $12.75.) 

Ghirardi's RECEIVER CIRCUITRY 
& OPERATION brings you complete, 
easy training on the basic circuits 
and operating principles of all 
radios, TV sets, record players, etc. 
Makes you far less dependent on 
service manuals, mfrs.' data - 
helps you go right to the seat of 
troubles In % the usual time: 

SEE COMBINATION OFFER 
IN COUPON 

Here's the big book you've been waiting for . . . the new 
Ghirardi guide to modern Radio -TV servicing by professional 
methods . a book that can help give your earning power a 
big boost by teaching you to work faster, more efficiently on 
every receiver service job! 

RADIO AND TV RECEIVER TROUBLESHOOTING AND 
REPAIR starts with a full analysis of radio -TV components 
and why they fail. Next you learn how to work by the most 
modern service methods -from quick analyses to static tests 
of electrical characteristics to dynamic signal tracing and 
signal injection. Special problems in ac /dc, battery sets and 
others are clearly explained. 

MAKES TV TROUBLES EASY TO REPAIR 
A big TV service section is arranged so that you can find 

answers to specific problems in a jiffy. Complete chapters 
greatly simplify alignment procedure for each type of re- 
ceiver. Six chapters cover every phase of component replace- 
ment, testing, tuning problems, speaker troubles, etc. Over 
400 illustrations make things doubly easy to understand - 
including dozens -of unique step -by -step charts that explain 
complicated details of the work almost at a glance. 

Nowhere else will you find servicing explained so clearly or in such 
handy form for either home study or on- the -job reference. Read this great book for 10 full days at our risk. MAIL COUPON TODAY! 

FLflSHi'sHoULD;s(RvIcEMEN 
J BE LICENSED? No matter how any of 

us may feel about it, 
the fact remains that many cities and states are 
now preparing laws requiring servicemen to 
undergo rigid licensing tests. Let these two 
Ghirardi books help prepare you today for any ' 
such test you might have to pass! 

e 4 

Dept. RN -42, Rinehart Books, Inc., Technical Division, 
232 Madison Ave., New York 16, N. Y. 

Send the new Ghirardi RADIO & TELEVISION RECEIVER TROU- 
BLESHOOTING & REPAIR for 10 -day examination. If I like book, I will then promptly send $6.75 in full payment. If not, I will return 
book postpaid in ood condition and o. a you nothing. 

RADIO -TV SERVICE COMBINATION OFFER -Send above book PLUS 
RADIO & TV RECEIVER CIRCUITRY AND OPERATION on a exami- 
nation basis. Special price for both books only $ 1_.00 Ito be paid in 
10 days, or books returned,. 

Name 

Address 

City, Zone. Stete 

Employer's name & address 
Prices outside U.S.A., cask only -$7.25 for RADIO AND TV RECEIVER 
TROUBLESHOOTING & REPAIR or $13.00 for COMBINATION OFFER. 
Money back if you Tetuan books within 10 days. y á 
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RADARRAY 
Used 

extensively 
by 
leading 
T -V 
stations 

and 
engineers. 

The favorite West Coast Antenna now available 
nationally. The exceptionally high gain and front 
to back ratio on ALL 12 CHANNELS makes the 
GONSET RADARRAY the number one choice for 
difficult installations. For the ultimate in television 
reception the new GONSET RADARRAY is the 
answer. No side lobes. Ruggedly constructed yet 
light enough to be used on a rotator. 

Another engineering achievement by the originators 
of prefabricated Open -wire line. for' T-V. 

GONSET CO. RN 

801 S. Main St., Burbank, Calif. 

Please send RADARRAY ENGINEERING BROCHURE. 

Name 

Address 

City Zone State 

EASY MONEY II 
If you don't get our postcards 
telling the cash well pa&y 

for that surplus gear you 
bought when the buying 

was good, then YOU ARE. 
LOSING MONEY! So send us 
your ndme and address Now 
end. GET ON OUR MAILING LIST./ 

G. L. ELECTRON ICS 
905 S.VERMONTAVE,LOSMULES 6 
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EASY TO LEARN CODE 
It Is easy to learn or increase speed 
with an Instructograph Code Teacher. 
Affords the quickest and most prac- 
tical method yet developed. For be- 
ginners or advanced students. 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- 
erally 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 fer convenient rental and purchase plans. 

INSTRUCTOGRAPH COMPANY 
4711 SHERIDAN ROAD, CHICAGO 40, ILLINOIS 

Appearing on behalf of Chromatic 
Television Labs, a Paramount Picture 
subsidiary interested in the Lawrence 
tube, Barney Balaban, Paramount 
prexy, said that the curb order . . . 

"penalizes efforts made to advance the 
electronic art under a system of free 
competition ... and needlessly frus- 
trates progress in TV." 

While no decision had been made by 
NPA, as this column was being pre- 
pared, it was believed that the curb 
order would be tempered to permit the 
processing of theater and commercial 
color- system equipment, provided that 
this can be done with allotted mate- 
rials. The ruling may also be rewrit- 
ten to permit the manufacture of 
home color sets, if such sets can be 
made with components now available 
for general black and white chassis 
production. There was doubt that per- 
mission to make color sets would in- 
terest anyone, since materials are too 
short even for normal black and white 
model manufacture. However, the 
theater angle may appeal to many, for 
it might be possible to produce a few 
of the larger screen equipments with 
available parts and material; this 
should interest movie exhibitors and 
provide a means of evaluating the 
audience -building possibilities of such 
projection. 

BROADCASTING on the sight -and- 
sound, and sound fronts, will this year, 
a presidential -election year, strike a 
new high in listener interest. Corn - 
menting on this, former FCC Chair- 
man Wayne Coy noted, during an 
address in Cleveland: "During the 
last campaign, TV had an impact when 
there were only 1- million sets in use. 
Imagine what the impact will be in this 
fateful year of 1952 when there are 
16- million sets in use and perhaps 60 
per -cent of the American families look- 
ing in- seeing and hearing and under- 
standing more about what goes on in 
the conventions than most of the spec- 
tators right in the hall. . . . It is al- 
ready apparent that the expenditures 
for political time during this year will 
break all records. . . . In bringing lis- 
teners and viewers a well- rounded 
presentation of the convention activi- 
ties and of the campaigns, radio 
stations -both aural and visual -will 
perform one of their most valuable 
services." 

Declaring that during this year, 
more than ever before, the public will 
really begin to deeply appreciate the 
advantages offered by TV, the Com- 
mission's former chief said that tele- 
vision .. . "will bring to the fore the 
historic significance of two precious 
freedoms which are the common heri- 
tage of all of the American people; the 
freedom to look and the freedom to 
listen.... Only through the full exer- 
cise of these freedoms can the Ameri- 
can people have in their broadcasting 
system the truly democratic instru- 
ment of information that their demo- 
cratic society requires." Truly, an 
illuminating assessment of the power 
of television L.W. 
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BUY TEST EQUIPMENT 
ON THIS RADICALLY NEW 

TIME PAYMENT PLAN 
r NO INTEREST!! - NO CARRYING CHARGES!! 

USE CONVENIENT TIME PAYMENT ORDER BLANK BELOW 

Superior's 

SUPER-METER 
MOST COMPLETE AND COMPACT MULTI- 
SERVICE INSTRUMENT EVER DESIGNED 

Measures : * Voltage *Decibels 
*Capacity *Resistance 
*Current *Inductance 
*Reactance 

Specifications : D.C. Volts: 0- 7.3/73/130/ 
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 amps. Ca- 

pacity :.001 Mfd. -.2 Mfd. .1 Mfd.- 
20 Mfd. Electrolytic Leakage age : Reads 
quality of electrolytics 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 -2.5 
Megohms. inductance t .5 Henry -50 
Henries 30 Henries -10 K Henries. 
Plus Good -Bad .settle for checking 
the quality- of electrolytic condens- 
ers. 

Handsome round cornered 
molded bakelita case Vs" 
x 51/4" x 21/4" complete with 
all test leads and instruc- 
tions 

$214 
N ET 

Model 
12wSIGNAL 

TRACER Modee l CA -12 

The well known Model CA -12 is the 
only signal tracer in the low 

price range including both 
meter and speaker!!! 

SPECIFICATIONS: Cont- 
parativIntensity of the signal 
is read directly on the meter - 
quality of the signal is heard 
in the speaker. Simple to 
Operate -only one connecting 
cable -no tuning controls. 
Highly Sensitive -uses an im- 
proved vacuum -tube voltmeter 
circuit. Ttlbe and Resistor 
Capacity Network are built in- 
to the detector probe. Built - 
In High Gain Amplifier -Al- 
nico V Speaker. 

Completely Portable- weighs 8 pounds-meas- 
ures 51/2" x 6V2" x 9 ". 

95 Model CA -12 comes complete 
with all leads and operating NET 
instructions 

Superior's New Model 660 -AN AC OPERATED 

SIGNAL GENERATOR 
Provides Complete Coverage 
for A.M. -F.M. and TV Align- 

ment 

Generates Radio Frequencies from 
111(1 Kilocycles to 00 Megacycles on 
ftmduoentals and from 60 Mega- 
cycles to 240 Megacycles on powerful 
ha ruuntics. Accuracy and sta- 
bility assured by use of permeability 
trimmed Iii -R coils. R.F. avail- 
able or modulated by the internal 
audio oscillator. Built in 400 
Cycle sine wave audio oscillator 
used to modulate the R.F. signal 
also available separately for audio 
testing of receivers. amplifiers, etc. 

Oscillator Circuit: Uses a aloi- 
attire high frequency type of acorn 
triode in a Hartley circuit to insure 
a high degree of stability. By using 
the sanie tyre of triode as a buffer 
amplifier, complete and positive iso- 
lation between the R.P. oscillator 
and the attenuator is attained. 
Attenuator: a 3 step ladder type of 
attenuator is used. Each step of 
the attenuator is controlled by a 
separate attenuator control thus pro- 
viding intermediate level steps. 
Tubes used: 955, as R.F. Oscillator. 
055 as Modulated Buffer Amplifier. 

eSN7 as Audio Oscillator and Power Recti- 
fier. 

The Model 660 comes complete $4295 
with coaxial cable test lead and 
instructions NET 

Superior's New T u B E TESTER Model TV -11 

60 
Operates 

Cycles 
on 10and- Volt $ 50 

fi0 Cycles A.C. Hand-rubbed 
oak cabinet complete with N ET 
portable cover 

Uses the new self- cleaning Lever 
Action Switches for individual ele- 
ment testing. Because all elements 
are numbered according to pin num- 
ber in the RMA base numbering sys- 
tem, the user can instantly identify 
which element is under test. Tubes 
having tapped filaments and tubes 
with filaments terminating in more 
than one pin are truly tested with 
the Model TV -11 as any of the pins 
may be placed in the neutral posi- 
tion when necessary. .Uses no 
combination type sockets. Instead 
individual sockets are used for each 
type of tube. Thus it is impossible 
to damage a tube by inserting it in 
the wrong socket. Free -moving 
built -in roll chart provides complete 
data for all tubes. Phono jock 
on front panel for plugging in ether 
phones or external amplifier detects 
nlicrophonic tubes or noise due to 
faulty elements and loose external 
connections. 

i BAR GENERATOR 

Power Supt ly: 105 -123 Volt 60 Cycles. Power 
Consumptio s: 20 watts. Channels: io on panel. 
7 -13 by harmonics. Horizontal lines: 4 to 12 
(Variable). Vertical litres: 12 l Fixed:. Vertical 

cep output: 60 cycles. Horizontal sweep 
output: 1,.750 Cycles. 

Throws an Actual Bar Pattern 

on Any TV Receiver Screen!! 

Two Simple Steps: 
I. Connect Bar Generator to 

Antenna Post of any TV 

Receive r. 
2. Plug Line Cord into A.C. 

Outlet and Throw Switch. 

RESULT: A stable never -shifting 
vertical or lmlizontal pattern pro- 
jected on the screen of the TV 

receiver under test. 
TV Bar Generator comes com- 

plete with shielded leads and 

detailed operating in- $3995 structions. Only .. 71 
N ET 

NEW TIME PAYMENT PLAN 
ORDER BLANK' 

1 pril, 1952 

MOSS ELECTRONIC DISTRIBUTING CO., INC. 
Dept. B -24, 38 Murray Street, New York 7, N. Y. 
Please send nie the units checked below. I ant enclosing the down payment with 
order and agree to pay the monthly balance as shown. It is understood there 
will be no carrying, interest or any other charges, provided 1 send my monthly 
payments when due. It is further understood that should I fail to make payment 
when tiue, the full unpaid balance shall become, immediately due and payable. 

JUNIOR SUPER METER Total Price $21.40 
$5.40 down payment. Balance $4.00 monthly for 4 months. 
MODEL TV -II Total Price $47.50 
$11.50 down payment. Balance $6.00 monthly for It months. 
MODEL CA -12 Total Price $33.95 
$9.05 down payment. Balance $4.00 monthly for 6 months. 

TELEVISION BAR GENERATOR Total Price $39.95 
$5.95 down payment. Balance $5.00 monthly for 6 months 
MODEL 660 Total Price $42.95 
$12.95 down payment. Balance $3.O0 monthly for 6 months 
I enclose $ as down payment. 
Ship C.O.D. for the down payment. 

Signature 

Name 

Address 

City Zone State 
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it 
61MOFTHESeamus - 

HEAR YE! PROCLAMATION! 
The most nsational offer -to -buy ever Made! 
We've got $eí3.361.22 to spend! We want to 
buy ALI. TYPES of new and used RADIO GEAR. 
And w e11 buy it qn a basis never before tried 
in ham history! 
1) Tell us the highest offer you have received for your gear. 
2) If vie 

t 
t a, t it, \ e absolutely guarantee to 

top any offer made. We'll overbid anyone .. 
and everyone! 

3) You'll get from 10% to 50% MORE by ell- 
ug your equipment to COLUMBIA. WRITE 
TODAY -WRITE RIGHT NOW! 

IT'S BEEN FUN BUYING YER STUFF -BUT 
remember we're in the business of selling it, too! 
We purchased rafts of gear all over the country. 
Look over the list -pick your favorites, and let's make 
a deal. If you don't see what you want. PLEASE. 
NN RITE AND TELL US. We've got 23,000 items in 
stock! 

MARINE GEAR -SUPER SPECIALS! 
COLUMBIA MARINER: 100 W. 4- channel x -tal 
control. The best darn 100 W. marine xmtr on 
land or FCC approved, too! Will match 

bleantenna. Complete with all crystals, c 
s, dynamotor and mike. Specify frequencies 

desired and also whether you want 12 or 24 V. 
NEW, FULLY GUARANTEED, WITH INSTRUC- 
TION. ONLY 5349.50 
BC -223 TRANSMITTER: 25 W. 12 or 24 V. 
Complete with power supply. tubes and cables. 
Excel, 

c 
ond. MOST PARTS BRAND NEW! The 

Hottest Buy In Surpluso "° JUST $85.00 
CRYSTALS FOR ABOVE. EACH 5.50 
Set of 4 Crystals 20.00 
ARB RADIO- COMPASS RECEIVER: Covers 190 - 9,0001ácb 

n hi st 
set is dynamite for beacon, 

24 V. input. Complete with remote Control 
boo. all plugs, flex cable and tuning control. 
IN REALLY SWELL SHAPE. Goio' to our boys 
for ONLY 585.00 
DU -1 DIRECTION FINDING LOOP: Swell for 
use -ith ARB Receiver. Excel. cond. PLUS FREE 
SCHEMATIC. ONLY $27.50 

5 W. MARINE RADIO TELEPHONE 
Jefferson -Travis Emerson Radio Corp. Freq. 2 -3 

-channel, x -tal control. Complete with 
mike, speaker, 110 V. Charging unit, all tubes 
and instructions- 6 V. input or will run 8 -10 
hrs. on n battery pack. BRAND NEW, BOXED 
(Less xtals & batteries). ONLY $89.95 
MN26 -C RADIO COMPASS: Complete with tubes, 
loop, flex cables, plugs and control box. Excel. 
cond. $89.95 

MOBILE EQUIPMENT 
For You Men of the Open Road 

ARC -4 VHF TRANSCEIVER: Freq. range: 140 -144 mcs. 
Fine for 2- meter, novice, CAP. 12 24 V. put. 
WITH tubes, less dynamotor. Excel. cond. Excel. 
price 532.50 
SCR -522 VHF TRANSMITTER & RECEIVER: Freq. 
ange: 100 -156 mos. Xtal controlled. SUPER FOR 

ALL VHF WORK. With dynamotor. ALL tubes and 
control box. Excellent cond. SPECIAL! $59.95 

AIRCRAFT EQUIPMENT 
Wild Blue Yonder Boys -Check These! 

ARN -7 MN -26 -C SCR -269 ARR -5 
ARR -7 HS -33 Headset VHF ARC -5 MN24C 

Loop (CAA) 

TUBES 
2AP1 .$10.95 
5BP4 . 4.95 
6AC7 . 1.50 
r,AG7 . 1.25 

TUBES 
6J5 ..50.75 
6K7 .. 1.10 
6L6M .. 2.50 
6X5 ... .75 

TUBES 
813 ..59.95 
829B .. 9.95 
832A 9.95 
1625 .59 

ARC-5.0R 274 -N TRANSMITTERS 
2.1.3 mcs. New $19.95 
3 -4 mcs. Used. excel. cond. 14.95 
4 -5.3 m s. Used, good cond. 6.95 
5.3.7 mcs. 5.50 
7 -9.1 12.50 

ARC -5 OR 274 -N RECEIVERS 
.55 -1.5 mcs. Brand new $49.50 
1.5 -3 mes. Brand new 24.50 
6 -9.1 mcs. Brand new 11.95 

28 V. RECEIVER DYNAMOTOR 1.50 
RACK FOR DUAL TRANSMITTER (274 -N) 2.95 
TRIPLE RECEIVER RACK .5.00 
BC -442 -A ANTENNA RELAY with 50 

mmfd, condenser. Excel. cond. 3.95 

FILAMENT TRANSFORMER: 9, 10, 11, 12 and 13 V, 
@ 3 amps. Terrific for Command conversion and H.O. 
Model Work. AND BRAND NEW, TOO! Only 51.89 
JUST SIGNED NEW LEASE! Yap, good old Columbia 
Electronics Sales just signed new long term lease and will continue to maintain our bulgin warehouse at 
same address. All gear for export, marine, i industrial 
and amateur use. BUT NOTE OUR NE PHONE: 
MAdison 1301. Hey, let's hear from, or see, some of you 

t 

guys! We ain't proud! 
All orders F.O.B. Los Angeles- 25% deposit required. 

All items subject to prior sale. 

COLUMBIA ELECTRONIC SALES 
522 South San Pedro Street 

LOS ANGELES 13, CALIFORNIA 
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PllOOEUILtZER II4RT 
By CHARLES P. BOEGLI 

INASMUCH as new data has become 
available since the publication of 

the author's article, "An Improved 
Equalizer- Preamp" in the April 1951 
issue, it is now possible to revise the 
equalizer design chart which accom- 
panied the original article. 

The new information includes the 
establishment of a standard playback 
curve by the Audio Engineering So- 
ciety and the publication of record- 
ing characteristics by RCA Victor. Of 
particular note is the fact that the 
new RCA Victor recording curve, which 
is the same for all speeds, is identical 
to the AES curve. The older RCA curve 
is sufficiently close to the new one 
that an equalizer to correct the new 
characteristics will be satisfactory for 
older RCA records. The set of equalizers 
previously designed for RCA records is 
superseded in the table by the simple 
AES equalizer. 

It should also be noted that London 
FFRR 331/3 rpm records follow the NAB 
characteristic, the previous table was 
in error on these discs. The 78 rpm 
FFRR records, both Decca and London, 
follow the previously published curve. 

The final addition to the chart is an 
equalizer for a flat characteristic with 
a 350 cps bass turnover. This frequency 

lies midway between 250 and 500 cps 
and the new equalizer will be found 
acceptable in most cases. The other 
two, the 250 and 500, are included in 
the table for those who wish them, 
but there would be little point in in- 
cluding all three in any amplifier. 

One worthwhile improvement has 
been incorporated into the construc- 
tion of the preamp by several builders. It consists in mounting the equalizers 
on a three -gang rotary switch with the 
gangs properly spaced to avoid over- 
crowding. In this manner a desirable 
increase in compactness is obtained. 

The potting of the equalizers, if de- 
sired, may be carried out not only 
with hard microcrystalline wax but also 
with any other suitable compound 
such as ceresine wax or a commercial 
potting compound. 

Equalizers of the type described can 
be used not only in the small pream- 
plifier which was the subject of the 
previous article, but also following a 
triode stage in any amplifier. 

The assistance of T. B. Couch of 
New Rochelle, N. Y. and Willis Cox of 
Cincinnati, Ohio in providing helpfu 1 

information on response curves and 
construction data is hereby acknowl- 
edged with gratitude. 

REVISED EQUALIZER CHART 
EQUALIZER 

CHARACTERISTIC 
EQUALIZER 

DESIGN 
GOOD COM- 

PENSATION FOR 
ACCEPTABLE COM - 

PENSATION FOR 
(A) Flat 

250 cps turnover Rl 
c 

H.M.V. 
British Columbia 

(B) Flat 
500 cps turnover 

RI 

ó: T 
Capitol -Telefunken 
Most European and 

early American 

I 

(C) Flat 
350 cps turnover 

R3 

n. 

Z 
All discs for which 

(A) and (B) were 
designed 

(D) AES 
400 cps bass turn- 
over, 6 db /octave 
treble emphasis 
above 2500 cps 

RCAVictor331 1/2 3 rpm 
RCA Victor 45 rpm 
Late RCA Victor 78 

rpm 

Earlier RCA Victor 
78 rpm (see text) 

R5AS 

ct 

= 
(E) NAB 

500 cps bass turn- 
over, 6 db /octave 
treble emphasis 
above 1590 cps 

Most late Ameri- 
can discs except as 
noted elsewhere. 

London FFRR 33Y3 
rpm 

Earlier Columbia 
78 rpm 

Columbia 33Y3 rpm 

R 

LS 

= 
(F) 

400 cps bass turn- 
over, 3 db /octave 
treble emphasis 
above 3000 cps 

RS R` 

C; 

`i" 

Decca and London 
FFRR 78 rpm 

R, 820,000 ohms or over 
Rs 33,000 ohms 
R, Approx. 1.5 x R, 
R, 22,000 ohms a 

(G) 
300 cps bass turn- 
over, 6 db /octave 
treble emphasis 
above 1590 cps 

Rr 

Re c. 
c. T 

Earlier Columbia 
78 rpm 

Rs Approx. 1.2 x R, 
R8 39,000 ohms 
R R , Approx. x , 

R, 27,000 ohms 
R, 5600 ohms 

E = 
(H) 

500 cps bass turn- 
over, constant ve- 
locity below 100 
cps, 6 db /octave 
treble emphasis 
above 1590 cps 

Columbia 331/2 rpm 
1288 150,000 ohms 
Co .02 ufd. 
C, .01 ufd. 
Co .0015 ufd. 
C, .003 ufd. 
Cs 250 uufd. 

R c. 
R3 RIO 

ca 

= 
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OTHER RELAY TYPES IN STOCK 

Keying Relays 
Rotary Relays 

Contactors 
telephone Relays 

This list represents only a small part of 
more than a million relays in our stock - 
one of the world's largest. All relays are 
standard make, brand new in original 
packing, and fully guaranteed by Relay 
Sales. Send us your relay requirements. 
We can make immediate delivery at sub- 
stantial savings in cost to you. 

IMMEDIATE DELIVERY! 

STK. NO. VOLTAGE OHMAGE 

Midget Relays 
CONTACTS MFG. & NO. UNIT PRICE 

R-416 4 VDC. 9 

R-378 6 VDC. 100 
R-850 12 VDC. 450 
R-379 19/27 VDC. 250 
R-694 24 VDC. 300 
R-935 28 VDC. 1000 
R-572 24 VDC. 256 
R-857 24 VDC. 260 
R-912 4/5 VDC. 20 
R-291 6 VDC. 5 

1C @ 1.5 AMP. 
l A @ 1.5 AMP. 
IA @ 1.5 AMP. 
2A @ 1.5 AMP. 
l A @ 5 AMP. 
1 C @ 1.5 AMP. 
1C 
1 MAKE BEFORE MAKE 
3A -1C CERAMIC 
lA 

ADVANCE 1603S 
ADVANCE 16015 
ADVANCE 1601 
ADVANCE 1605 
ADVANCE 1601A 
ADVANCE 16035 
AIRCRAFT RADIO CORP. 
AIRCRAFT RADIO CORP. 
ALLIED TKX50 
ALLIED .73A7I 

$1.65 
1.50 
1.50 
1.65 
1.50 
1.65 
1.25 

9453 1.75 
1.45 
1.25 

R-921 6.7 VDC. 18 
R-738 12 VDC. 60 
R-922 12 VDC. 75 
R-144 12 VDC. 228 
R-696 24 VDC. 230 
R-145 18/24 VDC. 250 
R-723 24 VDC. 280 

1 A Dbl. Brk. @ 10 amp. 
3A 
IA Dbl. Brk. @ 10 amp. 
lA 
IA @ 8 AMP. 
2A CERAMIC 
1C 

ALLIED CRX -11 
ALLIED TX3A 
ALLIED CRX-1 3 . 

ALLIED D- 283486 
ALLIED 55837 
ALLIED 7252 
ALLIED 7251 

1.45 
1.20 
1.45 
1.45 
2.00 
1.45 
1.50 

R-298 21 VDC. 300 
R-296 21 VDC. 300 
R-586 21 VDC. 300 
R-142 24 VDC. 400 

IA 
IA 

A & IC 
2C 

ALLIED CB -5 
' ALLIED CA -5 
ALLIED 73A -69 
ALLIED 73A50 

1.25 
1.25 
1.25 
1.50 

R-785 24 VDC. 200 
R-375 24 VDC. 200 
R-373 12/20 VDC. 225 
R-370 12 VDC. 75 
R-607 24 VAC. INT. 
R-606 24 VAC. INT. 
R-605 24 VAC. INT. 
R-374 24 VDC. 300 
R=728 6 VDC. 30 

2C @ 10 AMPS. 
2A heavy duty ' 

lA split 
1C 
lA 
lA & IB 
3A 
2A heavy duty 
lA 

AUTO. ELECT. ZH- 37169 -1 

AUTO. ELECT. H- 87063 -1 

AUTO. ELECT. SQA 
AUTO. ELECT. MANKATO R -25 
AUTO. ELECT. MANKATO R -45 -D 
AUTO. ELECT. MANKATO R -45 -F 

AUTO. ELECT. MANKATO R -45 -G 
BETTS & BETTS RAC -15AS 
CLARE A -26690 

2.00 
1.75 
2.50 
2.30 
1.20 
1.20 
1.20 
1.75 
1.25 

R-149 6/8 VDC. 45 
R-732 12 VDC. 120 
R-281 12 VDC. 126 
R-347 18/24 VDC. 300 
R-376 24 VDC. 300 
R-818 18/24 VDC. 300 

18 
IA 
2A 
IA 
IA 
1B 

CLARE A -20545 
CLARE A -25454 
CLARE A -13415 
CLARE A -19469 
CLARE K 

CLARE A -8058 

.50 

.45 
.25 
.10 
.25 
.30 

R-133 24 VDC. 300 
R-348 18/24 VDC. 300 
R-138 24 VDC. 300 
R-349 18/24 VDC. 300 
R-377 24 VDC. 300 
R-132 24 VDC. 300 

NONE 
2A 
4A 
1C 
1C 
2C 

CLARE A -20388 
CLARE A -16734 
CLARE A -16280 
CLARE B -16947 
CLARE 8:22441 
CLARE 

.75 

.15 

.45 

.25 

.45 

.50 

R-731 24 VDC. 300 
R-492 24 VDC. 300 
R-626 24 VDC. 400 
R-786 60 VDC. 1300 
R-415 60/85 VDC. 1800 
R-371 2 VDC. 30 

2C 
4C lA 
l A @ 5 AMPS. 
2C 
2A 
1C Ceramic 

CLARE A -16265 
CLARE 
CLARE A -22717 
CLARE A -12408 
CLARE K 

COOK 418 

.55 

.95 

.55 

.00 

.95 

.75 

R-755 24 VDC. 300 
R-150 6 VDC. 30 
R-893 14 VDC. 150 
R-895 14 VDC. 150 

IA 
IA 
lA, 1C 
2A, 1 B, 1C 

COOK 55340 
E -Z ELECTRIC 
G. E. 55526 
G. E. 55531 

.45 

.50 

.50 

.50 

R-896 24 VDC. 260 
R-959 24 VDC. 747 
R-693 2/6 VDC. 125 
R-947 12/24 VDC. 320 
R-692 6/24 VDC. 1280 
R-856 18/24 VDC. 300 
R-913 6 VDC. 20 

2A 
2C 
IC @ 3 AMP. 
1 C @ 3 AMP. 
I C @ 3 AMP. 
1B 
3A, 1C CERAMIC 

G. E 55589 
GUARDIAN 36761 
LEACH P- 501424 
LEACH P -3 
LEACH P -3 
PAUL HENRY 1010 
PRICE BROS. 

.50 

.50 

.20 

.25 

.35 

.45 

.45 

R-915 12 VDC. 70 
R-148 12 VDC. 100 
R 222 12 VDC. 100 
R-834 6 VDC. 20 

lA Dbl. Brk. @ 10 amp. 
2C & 18 
2A 
3A, IC 

PRICE BROS. 
PRICE BROS. 
POTT. & BRUM. 
RBM 

2.00 
.85 
.00 

1.45 

Voltage Regulators 
Differential Relays 
Sealed Relays 
Special Relays 

pril, I951 

Form A- "Make" 
(Single Throw, 

Normally Open) 

o 

o f ° t 
Form B- "Break" 
(Single Throw, 

Normally Closed) 

Manufacturers and Distributors: 
Write for the new Relay Sales Catalog. 

833 W. CHICAGO AVE., DEPT. 8, 

Form C- "Break- Make" 
(Double-Throw) 

Telephone 

SEeley 8 -4146 
CHICAGO 22, ILL. 
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COYNE BOOKS 
SHOP -TESTED TECHNICAL BOOKS 
ON RADIO, TV AND ELECTRONICS 

Distributed by 
HOWARD W. SAMS & CO., INC., Indianapolis 5, Ind. 

APPLIED PRACTICAL 
RADIO -TELEVISION 

Brand new! Over 1500 pages 
on the latest in Radio and 
TV -EVEN COLOR TV 
and UHF. Over 5,000 sub- 
jects, 1,000 illustrations. 
Shows how to install, align 
balance all Radio and TV 

sets ... how to use test instruments for TV service 
latest data on adaptors, convertors, much more. 

Get this 5- Volume Library now. 
No. CTB -11 -Vol. 1.... $3.25 
No. CTB -12 -Vol. 2.... 3.25 
No. CTB -13 -Vol. 3.... 3.25 
No. CTB -14 -Vol. 4.... 3.25 
No. CTB -15 -Vol. 5.... 4.25 

5 VOLUME SET 

COMPLETE 

No. as-50 $1500 

CYCLOPEDIA OF TELEVISION 
Complete, Up -to -Date Reference Manual 

Fact -packed reference book that cov- 
ers every phase of Television, includ- 
ing COLOR TV and UHF. Gives you 
complete understanding of how TV re- 
ceivers work, how to repair and keep 
them operating prpoerly. Special com- 
plete section on picture pattern servic- 

ing (dozens of actual photos). 750 pages, over 450 
photos, diagrams, charts, drawings, test patterns. 
In quick reference alphabetical order. 
Order your copy now. No. CTB -1 ;5.95 
PRACTICAL TELEVISION SERVICING, 

TROUBLE -SHOOTING MANUAL 
SHOWS YOU HOW TO align, serv- 
ice, install, adjust and tune every 
part of the audio and video sections. 
Helps you handle all problems. Cov- 
ers sweep oscillators, frequency con- 
trol, FM, amplifiers, tuners, etc. 
Latest data on COLOR TV and UHF! 18 big chap- 
ters, 300 illustrations (many in 4 colora) -1500 TV 
facts. Complete, practical, up -to -date. 
No. CTB-4 $4.25 

ELECTRONICS 
You will find this book a "gold mine" 
of easy-to-follow "on- the -job" elec- 
tronic data. Starts right at the begin- 
ning- explains in simple language all 
the basic principles of electronics. Fully 
illustrated with helpful photographs, 
diagrams, and tables. Endorsed by 
leading manufacturers, union officials 
and educators. 400 pages. $3.75 No. CTB -2 

MODERN RADIO INSTRUMENTS 
AND TESTING METHODS 

This up -to -the- minute book tells all 
about modern radio and electrical test- 
ing equipment and how to use it. 
Packed with money -making shortcuts 
on trouble- shooting, servicing, con- 
struction and other jobs. Over 350 
pages, 220 photos and diagrams. Cov- 
ers Multipliers, Resistors, Ohmmeters, Oscillo- 
scopes and many other subjects. All data has been 
pre -tested and checked in the Coyne $3.25 
radio shops. No. CTB-3 

RADIOMAN'S HANDBOOK 
Here is a remarkable radio "answer" book. 
3,000 facts packed into 350 pages give you 
complete instructions to speed trouble- 
shooting. Illustrated with hundreds of 
charts, diagrams, tables, circuits and short- 
cuts. Fully indexed. No. CTB -5 $2.75 

Order from your Ports Jobber today, or write direct 
to Howard W. Sams & Co., Inc., 2201 E. 46th St., 
Indianapolis 5, Ind. 

S enclosed (no C.O.D.'S please). Send 
the following Coyne Books: 

as-14 
CTB-15 
CTB-50 

as-1 
CTB-2 

CTB-3 

CTB-4 

as-5 

Name 

Address 

City Zone.... State 
L J 
96 

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. 

NEW RHEOSTAT 
Tru -Ohm Products, 2800 Milwaukee 

Avenue, Chicago 18, Illinois, has devel- 
oped a new rheostat which provides 
smooth variation of resistance under 
the most adverse conditions and insures 

dependable service by virtue 
ceramic -metal construction. 

An extra deep core, on which resist- 
ance wire is toroidally wound, means a 
more conservative power rating. The 
rheostat is available in either uniform- 
ly or taper wound models with a stand - 
ard tolerance of 10 per -cent. 

of its all 

WILLIAMSON -TYPE AMPLIFIER 
The Heath Company, Benton Har- 

bor, Michigan, has added a Williamson - 
type amplifier and matching preampli- 
fier to its extensive line of kits. 

The amplifier and power supply kit 
(WA -A1) uses two 6SN7GT's, two 807's, 
and one 5V4G. It has a frequency re- 
sponse within 1 db from 10 cycles to 
100 kc. Intermodulation distortion at 
a 5 watt output is .5% using 60 and 
3000 cycles. The output impedance is 
4, 8, or 16 ohms, and the input voltage 
for a 5 watt output is 1.2 volts across 
470,000 ohms. Power requirements are 
for 105 -125 volts, 50 or 60 cycles, 120 
watts. The amplifier and power supply 

chassis each measure 7" high, 51/2" 
wide, and 11" long. 

The matching preamplifier unit 
(WA -P1) uses one 12AY7 or 12AX7 and 
one 12AU7. There are three switch - 
selected inputs, i.e., two low gain for 
crystal pickup and tuner and one high 

gain for magnetic pickup. It features a 
switch -selected turnover for 78 rpm 
and LP. on the high gain channel. The 
bass and treble tone controls will boost 
or cut a maximum of 15 db at 20 cycles 
and 20 kc. respectively. Power require- 
ments are 220 volts d.c. at 6 ma. and 
6.3 volts at 600 ma. Dimensions, less 
shafts and knobs, are 21/2 " high, 101/2" 
wide, and 71/2 " deep. 

RANDOM -NOISE GENERATOR 
General Radio Company. 275 Massa- 

chusetts Avenue, Cambridge 39, Mas- 
sachusetts, has developed a new "ran- 
dom -noise generator," the Type 1390 -A. 

A gas- discharge tube operated in a 
magnetic field is the noise source. Two 
stages of amplification and suitable 
filters make it possible to have an 
open- circuit output voltage of one volt 
on the three frequency ranges, extend- 
ing from 30 cycles to 20 kc., 500 kc., or 
5 mc. The normal, or Gaussian dis- 
tribution of amplitudes is very good 
with only moderate clipping on the 500 
kc. and 5 mc. ranges. 

A panel output control and voltmeter 

is provided on the generator and, where 
relatively low levels are required, an 
external Type 700 -P1 voltage divider 
can be used. 

PRINTED CIRCUITS 
Stupakoff Ceramic and Manufactur- 

ing Company, Latrobe, Pa., has an- 
nounced the development of a series of 
printed electrical circuits for various 
applications. 

A number of standard circuits is 
currently available, some of them in- 
corporating as many as six separate 
resistors and condensers in a perma- 
nent circuit. Special circuits can be 
made to meet individual requirements. 

A four -page booklet, Bulletin 1151, 
describes these new units in some de- 
tail and is available on request. 

CHASSIS LINE 
Minute Man Products, Inc., 430 E. 

102nd Street, New York 29, New York, 
is currently offering its new line of 
standard chassis, relay rack panels, 
mounting brackets, and bottom plates 
through radio jobbers. 

Featuring complete flexibility, stur- 
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diness, and availability, these metal 
products meet the requirements of 
amateurs, research organizations, and 
engineering departments. 

Each chassis comes complete with a 
speedy template guide, a 16 x 22 inch 
simulated blueprint containing full 
scale drawings of holes most generally 
used in chassis and electronic circuits. 
This guide can be used as a reference 
or as an actual template aid. 

SERVICE TOOL 
W ce M Sales and Engineering Co.. 

1211 N. Market Street, Wichita, Kan- 
sas, is in production on a unique tool 
which is especially well suited for ra- 
dio and television servicing. 

The tool consists of a lighted screw- 
driver with five slender, detachable 
blades designed particularly for radio 
and television applications. The whole 
unit is compact and small enough to 
permit its use in crowded chassis. The 
light, which is an integral part of the 
handle, provides sufficient light for 
working inside cabinets or on large 
chassis. 

The product is being marketed by 
the company itself and additional de- 
tails and prices are available on re- 
quest. 

TWO -SPEED DRIVES 
Transradio Ltd., 138A, Cromwell 

Road, London S.W.7, England, is in 
production on a new two -speed preci- 
sion drive unit which has been trade - 
named the " Microdual." 

This unit is designed to provide ab- 
solute accuracy in the control of angu- 
lar movements for variable condensers, 
inductances, wavemeters, etc. The 
"Microdual" provides exact angular 
movements from 0 to 180 degrees with- 
out backlash from a single control 
knob. A coarse searching speed and 
fine setting control are available over 
the entire range. 

A data sheet. Dl, containing com- 

plete information on this new unit is 
available from the company on request. 

CORNER HORN ENCLOSURE 
Electro -Voice Inc., Buchanan, Michi- 

gan, has introduced a new Klipsch- 
licensed, moderately -priced folded 
corner horn enclosure designed to ac- 
commodate the company's 15" coaxial 
speakers and for 800 cps separate 2 -way 
and 3 -way speaker systems. 

tjsril. 195'2 

FROM THIS 

GREAT 
FACTORY 

BRINGS YOU 

finest Quality at Lowest Prices 
. 34 

l 

, 
+% l 

KANSVISION 

TV KITS, WIRED CHASSIS, and SETS 
CABINETS, COMPONENTS, INSTRUMENTS, and ACCESSORIES 

SENSATIONAL OFFER 
on Top Qualify TV Picture Tubes: 

FREE -VALUABLE PREMIUMS: 
With every Transvision tube you buy, you get a Mer- 
chandise Premium Coupon of real value. Write for list. 

TRADE -IN ALLOWANCE on old 
Make from $2.50 to $5.00 glass allowance 
on each "dud." 

FULL 2 YR. GUARANTEE: 
Only Transvision gives you a Guarantee 
for 24 months. 
COMPARE: Get the full details on the 
Transvision tube deal today. 

FREE BOOKLET: 'INSIDE CRT. 
or What You Should Know About Picture 
Tubes.' Written by CRT experts, illus- 
trated. It will MAKE MONEY FOR 
YOU. WRITE FOR IT NOW. 

tubes: 
TRANSVISION Picture Tube PRICES 

Type 

Your Cost it 
no old tube 

is traded in- 
DEALER PRICE:- 

Allowance 
for old tube 

Your FINAL COST, 
if old tube 

is turned in. 

DEALER NET: - 
108P4 $17.95 $2.50 $15.45 

121144 17.95 2.50 15.45 

121P4 19.95 300 16.95 

I4RP4 19.95 3.00 16.95 

16DP4 27.95 4.00 23.95 

17BP4 25.95 4.00 21.95 

19AP4 37.00 5.00 32.00 

20CP4 35.95 5.00 30.95 

2404 69.95 - - 
So IMPORTANT is this great instrument, that on Jan. 28 the N. Y. TIMES 
devoted a feature article (copy on request) to the TRANSVISION 

TESTER -REACTIVATOR 
FOR PICTURE TUBES 

Tests Picture Tubes and Renews Brightness of 
Your Dim Picture Tubes. Without removing pic- 
ture tube from set, measure Cathode emis- 
sion . . . locate shorts between elements 

. locate high resistance shorts or leak- 
age as high as 3 megohms. Then RE- 
ACTIVATE dim picture tubes if 

Then, 

no mechanical break in tube. 110V -60 
cycles; weighs 3 lbs. 

51995 

nef 

Fully 
Guaranteed. 

FIELD STRENGTH METER 
AT NEW LOW PRICE 

Improve TV installations; save half the work with 
the Transvision Field Strength Meter. 
Model FSM -1. complete with tubes.. 07 net 

BEAUTIFUL TV CONSOLES 
Ideal for Custom -Building or Conversion. Factory prices 
start from $49. Send for Cabinet Catalog now. 

MULTI -SET CONNECTORS 
feed up to S TV Sets from I Antenna 

Prices: Multi -Set Conn. for 2 sets 54.95 list 
For 3 or 4 sets 7.95 list 

*Dealers, write for discounts 
Want to Make More Money in TV? 

Write for the Transvision Factory Agent Plan 
and Complete Illustrated Literature 
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NEW TELEVISION 

Vatedelneret 

WILL REBROADCAST 

TELEVISION PICTURE 

ON ANY CHANNEL 

The HICKOK Model 650 Video - 
meter is the first instrument of its 
kind to accurately and rapidly 
solve your servicing problems 
with the necessary tests to visual- 
ly identify trouble in any section 
of a TV receiver. 

FEATURES: 
An all- purpose video gener- 
ator. Provides an electronically 
accurate bar or dot pattern on 
the screen of any TV receiver 
-independent of station oper- 
ation. 
Can be used as a TV transmit- 
ter to simultaneously transfer 
a picture to any number of 
TV receivers -on any desired 
channel. 
RF output, directly calibrated 
in microvolts for sensitivity 
measurements. 
Substitute Video Amplifier 
with gain of 0 to 10. 
Crystal controlled timer for 
greater accuracy. 
Fast, accurate, the ideal instru- 
ment for all area servicing. 
Increases TV maintenance 
profits -allows you to trouble 
shoot many more installations 
per day. 
Built only by HICKOK. Con- 
tains highest quality compo- 
nents throughout for lasting 
accuracy and dependability. 

Write for the new, complete Hickok 
Test Instrument Catalog today. 

THE HICKOK ELECTRICAL INSTRUMENT. CO. 

10524 Dupont Avenue Cleveland 8, Ohio 

Employing the walls of the room as 
an extension of the exponential air load 
on the driver, the unit is flat within 
± 5 db down to 30 cps. An adaptable 
baffle board arrangement permits 

mounting the 15" coaxial speaker or 
the 2- or 3 -way systems without modi- 
fication. 

The new "Royal" enclosure measures 
37" high, 201/2" deep, and 223/4" wide. 
It weighs 69 pounds. The unit is cur- 
rently available in either mahogany or 
blonde finish. 

Bulletin 183 includes complete de- 
tails on the new "Royal" unit and is 
available on request. 

NULL INDICATOR 
Marion Electrical Instrument Com- 

pany of Manchester, New Hampshire, 
has recently introduced a new "rug - 
gedized," hermetically- sealed null in- 
dicator which is currently available in 
two models. 

Mounting requirements and physical 
dimensions of these new units conform 
to JAN -1 -6 standards. Although cen- 
ter -point sensitivity is high (1 ua. per 
mm or higher), the meter's shaded pole 
face and shielded core construction 
are said to give sharply logarithmic 
attenuation as deflection departs from 
the null point, and to provide ample 
overload protection. Stated maximum 
safe current is ten times actual rated 
full scale value. 

The Models HS2 (21/2" size) and the 
HS3 (31/2" size) are available in nu- 
merous current sensitivity styles and 
internal resistance characteristics. 

50 -WATT RHEOSTAT 
Hardwick, Hindle, Inc., Newark 5, 

New Jersey, is in production on a com- 
pletely redesigned 50 -watt rheostat, 
the H -50. 

Features of this new unit include a, 
toroidal ceramic form wound with re- 
sistance wire which is coated and 
bonded to a refractory base by means 
of the company's new high- tempera- 
ture vitreous enamel. The unique de- 
sign of the contact arm permits the 
use of a "bus bar" type brush which 
affords a minimum of resistance be- 
tween the resistive element and collec- 
tor ring. The self- adjusting feature 
provides positive smooth electrical 
control. 

The terminals of the H -50 are made 
of strong, corrosion -resistant alloy. 

The units are designed to comply with 
current standards of JAN -R -22, RTMA, 
NEMA, and are listed by Underwriters' 
Laboratories, Inc. 

A data sheet on the H -50 is how 
available on request. 

SIGNAL GENERATORS 
Decade Instrument Company of Cald- 

well, New Jersey, has introduced a new 
signal generator which incorporates 
several interesting features. 

These new generators have been de- 
veloped for the range from 10 kc. to 
100 mc. Known as "Decalators," they 
consist of a series of decade -switching 
oscillators. The units feature direct 
readings for 9000 separate steps of fre- 
quency; high frequency accuracy with- 
out the use of charts or dial; frequency 
settings which are obtainable with sim- 
ple decade -switching; excellent short 
term stability, plus or minus 2 cycles 
on all frequencies; high accuracy, plus 
or minus .05 %, at maximum frequency. 

The Model #10 -100 with a frequency 
range of 10 kc. to 100 kc. is currently 
available and other models will be 
forthcoming shortly. 

H.V. POWER SUPPLY 
North American Philips Company, 

Inc., 750 S. Fulton Avenue, Mt. Vernon, 
New York, has introduced a new low - 
cost, regulated high -voltage d.c. power 
supply unit for use with cathode -ray 
and Geiger counter tubes. 

This miniaturized unit is light in 
Weight, operates at temperatures from 
minus 30 degrees C to 80 degrees C 

and can be adapted for many applica- 
tions, particularly airborne and radar 
equipment. 

Input is 315 volts d.c. at 50 ma. Out- 
put is 18 kv. d.c. at 150 µa. maximum. 
Taps may be provided at lower volt- 
ages to supply intermediate accelerat- 
ing anodes. The a.c. ripple averages 
1 %. The unit is built to withstand 21 
kv. at 50% humidity. 

Dimensions of the power supply unit 
are 6" wide, 51/4" high, and 31/2" deep. 
It weighs 21A pounds. Volume is ap- 
proximately 110 cubic inches. 

POWER OUTPUT METER 
Daven Company, 191 Central Ave- 

nue, Newark, New Jersey, is currently 
offering a new, 50 -watt output power 
meter, the Type OP -961, to the trade. 

The new meter has been especially 
(Continued on page 138) 
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Lowest Prices T UBES PARTS Largest Stock 
All TUBES are guaranteed for one year . individually boxed. 

10% DISCOUNT on orders of 100 tubes or more, all brands. 
Us this Order Blank! 

Quantity Quantity 

0í4G ...59c 6AC5GT . 

131 6J7GT ... ..5 79 
..1.04 

1A5GT 65 6A C7 
1A7.... ..... .99 6AG5.......1.19 630G .......1.15 
1B3GT 95 6AG7... ...1.44. .... 6K5GT ..... .87 
165.... 6AH6. _ 

.1 40 .. 1C7G 6K7GT..... .79 29 . 6AK5.. 
6ÁK6. 1E7.. V ...........1.08 6K8GT..... .87 

1H6. GALS .... % 615G ....... .95 
1H5GT .. _ .65 6ÁQ5..... / 2C 6L7 ... .87 
1H6G.. 1 15 6AQ6..... .81 6N6G.......1.40 
1J5GT. 95 BARS ....... .74 ... 6N7GT . 

1 
Q 

1L4. 29 6AT6 ....... .54 6P5GT... .0ÚI 
6AS5 

iLCS.. .I V 6AU6GT. 
.1.45 6R7GT 

.65 
6A V 6 .... 59'c 657GT... .. .1.15 

1 19 6B5 1.44 6SA7GT ......72 
1 19 6B6G ....... .79 6SC7 
1 19 6B8GT .....1.15 65D7GT .. 99C 

.72 6BA6 ....... .65 65E5 ... .59 
6BA7 ....... .87 ... .. 65F5GT .... .65 
6BC5.... .72 65E7 ... .72 
6BC7. ... ... .79 .. .. 65H7GT ... .79 
6BD5GT....1.15 65J7 Q 
6BE6 ... .. .65 .. 65J7GT . . 81 C 

6BF5.... .99 . .. 6SK7GT.... .58 
6BE6.... .59 . .. 6SL7GT .... .87 
6BG6G .. . .. 1.73 65N7GT .... .79 
6BH6.... 65Q7....... .54 
6BJ6 C . .. 6SQ7GT.... .59 

6BN6 1.44 6SR7GT .... .65 

6BQ6 .... 85 6ßS7 ... 
. . .72 

6BQ7.......1.58 6T8 .1.15 
6C4 . Or 6U5 
6C5 
6C6 

Double "V" 
TV Antenna Kit 

Quantity Quantity 

1LC6. 
1LD5. 
1LE3.. 
1LH4. 
1LN5.. 
1N5GT 
1P5GT 

: : . 1Q5GT 95c 
iR5.... 
155. 
1T4 

1U5.... 65 
1X2A.. 95 
2A3... 115 
2A5 79 
3LF4 ... .....1.19 
3Q4......... .79 
3Q5GT 108 
3S4. . 

3V4.... ..../ LC 
5T4.... .....1.40 
5U4G.. 59 
5V4G . 87 
5W4 . 

5W4GT . .. .59C 
5X4G. . 65 
5Y3GT 45 
5Y4G.. ..... .54 
5X4G.. .... 

81 5Z3........v C 

6A3.........1.15 
6A7.........1.21 
6A8GT 99 

6C8G.......1.15 
6CB6....... .72 
6CD6G .....1.69 
6D6 ... .79 
6D8G.......1.15 
6E5 ... .79 
6F5GT... . 

6F6GT.... 59C 
6F8G.......1.15 
6G6G....... .95 
6116 .59 

. .. 6H6GT..... .65 

P. M. SPEAKERS 
12" Coaxial FM $12.9 Speakers 7 ., 5 Speakers 

fidelity with high pass 
filter attached. 20 watt; 40- 
17500 cps. response; 8 ohm VC. 
Very hest quality- NATIONAL 
B RANDS Individually Packed 

3' $1.26 ea. 8' $3.23 ea. 
4' 1.36 10' 5.10 
5' 1.59 12' 6.54 

6" Special Price $1.59 ea. 

RESISTOR KITS 
Insulated 1/2f 1 and 2 watt 
assortment of most used $95 
values, best brands. 100 for y 

50 asst. -$2.95 

1.10 
6U6GT . _ . 

79C - 
6U7G... 7 
6V6GT. . ... .59 
6W4GT. . . . . .65 
GX4 54 
6X5GT. . 68 
6Y6G.... .. .87 
7A4 . . .90 
7A5 .99 

7A6. . . . 

7477A8.. 

.. 

.. 8ic 
7B4. . . . 

7B5.... ..... .81 
766.... 81 
7B7.... ..... .81 
7B8......... .81 
7C4.... .....1.44 
7C5...... n 
7C6...... xlC 

7C7.... ,. Y 
7E6 .99 
7E7.. 
7F7.. 
7F8.. 

7G7. 

119 
99 

1 76 

1.19 
7H7... .. .90 
/Jl..... 
7L7 
7K7.... 

. A 
1 V ..... V 

7N7.. 799 Q7.... . C 7R7.... .. 
7ß7.... 

19 7V7.... .. 
7W7... .. 
7X6... 99 
7X7.... . . . . 1.19 
7Y4 

8 ........ C 

12A7... .....1.15 
.. 12A8........ .79 

12AH7. . . . . ,1.45 
12A T6 
12AT7 . 

12AU6. 
12AU7. 
12AV6 
12AV7 . 

12AW6 
12AX7. 
12BA6 . 

12BA7 . 

54 
1 04 

72 
65 
54 

1 15 

95 

87 

.65 

.87 

300 ohm line, insulators, 
guy wire, hardware, full 
size antenna with double 
length 9 ft. mast 

Quantity 
12BE6..... $ .65 
128F6...... .59 
12BH7......1.08 
12C8 ...1.15 
12F5GT 

. 

65C 12116 

12J5GT. . .54 
12K7GT . . . . .79 
12Q7GT . . . . .65 
12SA7GT . . . .72 
125C7.. . .79 
125F5GT . 

125F7.... 72 LC 
125H7GT . . .79 
16SJ7GT . .81 
125K7GT . . . .72 
12SL7GT . .87 
12SN7GT . . . .99 
125Q7. . . . . . .54 
12SQ7GT .59 
125R7GT 79 
12Z3.. . .95 
14A7 
14AF7. 
14B6 gts f+ 

14B8 
14C5 ...1.19 
14C7 ...1.08 
14F7 
14F8 1.44 
19BG6G ....2.15 
19T8 ...1.04 
20..........1.40 
24A ... .79 

25AC5GT ...1.04 
25BQ6GT ...1.15 
25L6GT .... .59 
25W4GT.... .72 
25X5 ...1.04 
25Z6GT .... .79 

32L7GT . ...1.15 
35A5 .99 

$795 
Complete Kit 

Quantity 
35B5... . . 

72 35C5...... LC 
35L6........ .59 
35W4.. 45 

35Y4. . . . . . . n n 
35Z3... ....77C 
3524... ....54 
35Z5....... C 
35Z6G . . . . . .95 
35/51.. .79 

ii Z 
4525... 59 

4. ..::1.04 
50A5. . . . .1.21 

5005 
50B5... ....72 

... .... C 
SOC6G. 1 04 
SOL6... 59 
50X6........ .79 
50Y6... ..... .59 
70L7... 1.40 
71A.... 87 
75 
77 
78 1.10 
80 61 
83.......... 1.45 
85 79 

117L7. 

140 117N7.. 
117P7.. 
117Z3. 54 
117Z6.. 1 08 
807.... 1 55 
813.... 8 95 
1294 . . . . 

1299... ... 9c 
1619... 45 
1629... 29 
2050... 2 00 
2051 . 1.15 
7193........ .87 
VT51.. ....29C 
VT52 . .... 

TUBE SPECIA' 
ea. 59c 

6V6GT ea.59c 
12AÚ7 ea. 65c 

6SK7GT. ea. 58c 
6BQ6GT.. ea. 85c 
6CD6G .. ea. $1.69 

TUBE KITS 
BEST BRANDS at BEST PRICES 
3Q4, 1T4, 1R5, 185. $239 List Vaine 58.00. Tube Kit only L 
354, 1T4, 155, 1R5. $239 List Value 57.80.4 Tube Kit 
1U4, 354, 155, IRS. List Value $7.80 $239 All Four Tubes for 
3v4, IRS, 155, 1T4. $239 List Value 57.80. All for 
11723, 1U5, 3V4, 1T4. $289 AC-DC Portable Kit. All for - 
12ÁT6, 12BA6, 12BE6, 35 W4, SOBS 
5 Tubes for $295 
SOLOGT, 35Z5GT, 125Q7GT, 
12SK7G, 12SA7G. 5_Tubes for $$22 

TV PICTURE 
Six month 

10BP4. 13g5 
12LP4 1695 
12LP4A $1695 

14PB4 $2295 
7JP4 $1595 
16ÁP4 $2995 

TUBES 
guorantee 
16GP4 $2995 

16JP4 $2995 

16RP4 $2395 
16TP4 $2395 
17BP4A 2495 
19ÁP4Á 3995 

TWIN LEAD 
300 ohm twin lead 55 
Web virgin polyethy- 
lene, in either clear or 
brown, the finest avail- 
able. 

6 FOOT LINE CORD 
ULapprvd. cord and 
plug -10 for $1.95 
TV Tubular Capac- 
itor .05 mfd, 6000 - 
VDC logo $1850 1 10195 ft. ft. 

0 $ Only 79c ea. 
Get our special sales bulletins ... write TODAY! 

551 W. Randolph St. realer RADIO TUBE CO. 
Chicago 6, Illinois 

ANdover 3 -1590 

TUBULAR ELECTROLYTIC FILTERS 
40 -20 mfd., 150 V -with 20 mfd., 15V 20c ea, 
TUBULAR MOLDFD -8 mfd., 459V ...16c ea. 

TV INLINE FOLDED DIPOLE ANTENNA 
At this price we cannot mention manufacturer's 
name, complete with mast, ind. boxed. $798 6 for $7.29 each. 

each 
TERMS: 20% DEPOSIT with order, balance C. O. D. 
51.00 handling charge for orders less than $5.00. 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 tax. 
ORDER TODAY! 
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A REMOTE - CONTROL 

for Your TV Set 
By 

IRVING GOTTLIEB, W6III M 

A remotely positioned "front end" that can be used for audio 
volume control, station selection; and contrast adjustment. 

HE arm -chair control of a televi- 
sion receiver may be accomplished 

by means of the arrangement dia- 
grammed in Fig. 1. The principle of 
operation involves the substitution of 
a remotely- situated "front end" for 
that of the receiver. Station selection, 
audio volume control, and contrast 
can be adjusted from the actual view- 
ing position. The system is intended 
to be used with conventional type TV 
receiver circuits, but will work well 
with intercarrier type video sets. 

The i.f. output energy from the re- 
mote tuner is fed to the television re- 
ceiver by means of shielded coaxial 
cable and is coupled by dropping a 
three -turn loop over the first i.f. trans- 
former (the front end output trans- 
former or coil). The oscillator tube or 
the mixer tube of the TV receiver is 
removed. The audio volume control 
of the receiver is set to a position cor- 
responding to slightly greater volume 
than will normally be desired and the 
remote unit is ready for an initial trial. 
A few words are in order regarding 
the audio volume control on the re- 
mote tuner, since this is the feature 
which distinguishes this system from 
others. 

The sound i.f. energy is attenuated 
by means of a tunable series wave trap, 
connected in parallel with the remote 
front end output coil. This series LC 
circuit must have a high "Q," other- 
wise two adverse effects will be evi- 

dent. First, if the "Q" is not great 
enough the range of control of the 
audio volume will be restricted. Sec- 
ond, distortion of the picture will re- 
sult as the wave trap "bites" into the 
video i.f. spectrum. From the author's 
experience, it is fairly certain that 
practical considerations rule out the 
possibility that the "Q" will be exces- 
sive. Of course the ideal trap for this 
purpose would have a rectangular re- 
jection curve. Actually, it will be found 
that any single layer coil with a geo- 
metric configuration similar to those 
commonly used for television i.f. coils 
will be suitable, providing it can be 
made to resonate with approximately 
10 µp,fd. capacity. If the resonating 
capacity is much higher than this, it 
will generally be found that the "Q" 
is too low. On the other hand, attempt- 
ing to resonate with much less than 10 
µµfd. makes the initial adjustment 
quite tricky and may result in a re- 
stricted range of control. The distrib- 
uted capacitance of the coil may cause 
an undesired and stray capacitance 
resonance in the video i.f. band. 

The series wave trap coil, L,, res- 
onates at 21.25 mc. with capacitance 
comparable to that associated with 
wiring and stray capacitance. Because 
of this, the author has not included 
specifications for the home -winding of 
this coil but suggests instead that the 
situation be handled as follows. 

Since the RCA Model 630TS is one 

B+ 

R. F. 

LI -RCA 20161 
CI- 3- 2Oedd. AIR TRIMMER COND. 

L2, L3- 3T., NO.16 SOLID WIRE 3/4" DIA. 
LINKS ARE NOT CRITICAL 

OSC. 

AUDIO_ 
VOLUME 

= L3 

COAX. CABLE 

I.F. OUTPUT COIL 
OF FRONT END 

FIRST I.F. COIL OF 
TV RECEIVER 

Fig. 1. Manner in which a repre- 
sentative "front end" can be em- 
ployed to provide remote control 
of various TV functions. The 2000 
ohm rheostat in the cathode of 
the r.f. amp. controls contrast. 

100 

of the most popular TV sets and since 
replacement parts for this receiver are 
almost universally avail &ble, the au- 
thor would like to suggest that the 
sound i.f. transformers used in the sec- 
ond sound i.f. stages of this receiver 
be used for Li. These transformers 
are designated Tin and Ti. on the RCA 
schematics but carry the common stock 
number of 201K1. 

To install such a unit in the remote 
tuner, merely remove the primary and 
secondary condensers of the i.f. trans- 
former, insert the primary in the cir- 
cuit position designated L, and disre- 
gard the secondary. 

This works out well because the per- 
meable slug can be used to compensate 
for the effects of stray capacitances 
which might otherwise shift resonance 
outside the range of the variable con- 
denser "volume control." This slug in- 
troduces no deleterious effects in the 
form of undesired shunt resonances as 
appeared to be the case when a home- 
made coil was used in conjunction with 
a slug. 

Once the experimenter achieves suc- 
cess with the wave trap, the only 
other "gremlin" likely to interfere with 
smooth operation is the possibility of 
i.f. frequency resonances in the LC cir- 
cuits consisting of the two pickup loops 
and the inherent capacitance of the 
coaxial cable. Trouble of this nature 
can be eliminated by shunting capacity 
across either or both pickup loops. The 
need for such capacitance and the 
value thereof will depend mainly on 
the type and length of coaxial cable 
used. 

The contrast control provides only 
vernier action for receivers employing 
a.g.c. but has sufficient control for re- 
ceivers lacking a.g.c. so that manual 
compensation of signal strength, and 
therefore picture contrast, is pro- 
vided right at the remote tuner. This 
is a necessity for such receivers be- 
cause in changing channels the pic- 
ture quality is usually affected. This 
remote tuner accomplishes this by con- 
trolling the gain of the r.f. stage. 

When used with intercarrier sets, 
the volume of the sound is controlled 
not by the series wave trap but by 
detuning the station selector in such a 
way that the sound i.f. system in the 
intercarrier receiver is deprived of 
signal energy. This can be accom- 
plished without greatly affecting the 
video i.f. channel. If a non -continuous 
tuner is used, the vernier tuning ele- 
ment will perform this function. 

The power supply incorporated in 
the remote tuner may be of any type 
capable of delivering about 50 ma. at 
100 to 150 volts. An added refinement, 
involving the use of a VR tube to main- 
tain the output voltage constant, is 
worth considering, especially in areas 
where line voltage fluctuates consider- 
ably. 

All -in -all, this device is inexpensive 
to build, simple to install, and con- 
tributes much to the pleasure to be de- 
rived from TViewing. Give it a try - 
you'll enjoy the results. 
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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 4 

Coaxial Relay K -101 SPDT -24v DC5 $ 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 
Voltmeters 21/4" sq. 0 -20v & 0.40v DC 2.49 
15 HY @ 800 MA Choke 6.95 
2 mfd 3000 V Condenser 4.25 

TUBES!! BRAND NEW! STANDARD BRANDS! NO SECONDS! COMPARE! TUBES!! 
0.A3 /V1175.$1.23 
003 V1390, 1.19 
0C3/VR105 1.19 
OD3/V11150 .95 
IB22 .. 2.35 

9.75 
9.75 
2.49 

18.95 
2.45 
3.75 

19.95 
28.75 

4.75 
.85 

1.59 
3.79 
1.19 
1.45 
2.95 
4.95 
6.95 
1.59 
.97 

45.00 
3.95 
1.79 
2.69 
6.85 

10.95 

11323 . 

1024 .. 
1B26 .. 
11327 . 
11329 .. 
1032 . 

11336 .. 
11338 .. 
11342 . 

IN21 xtal 
1N21Á 
IN21B " 
1N22 
1N23 
1N23A 
1N23ß ' 
1N26 
1N27 
1N34A " 
1P21 . 

1P23 . 

1P24 . 

1036 .. 
1521 .. 
2AP1 
2C21 /RK33 ..45 
2C22/7103 .29 
2C 34 RK34 .55 
ßC39 ...32.50 
2C40 ... 8.49 
2C43 ...14.95 
2C44 ... 1.19 
2C46 ... 7.95 
2C51 ... 6.95 
2D21 ... 1.35 
21..22 ... 1.19 
2E24 ... 4.69 
2E26 ... 3.42 
2E30 ... 2.15 
2321A ... 8.95 
2322 
2326 
2327 
2 730 
2331 
2J32 
2.733 
2334 
2336 
2337 
2338 
2.239 ...44.50 
2340 
2346 
2348 
2349 
2350 
235413 
2355 
2361 
2.762 
2x25/ 

703ÁB .28.75 
2K28 ...32.50 
2K29 ...21.75 
2K33Á ..310.00 
3ÁP1 ..11.95 
3022 /FLIC. 2.59 
3B23/RK22 4.69 
:3024 .. 5.25 

...24.50 ...24.50 ...87.50 ...27.50 ...27.50 ...27.50 ...27.50 ..110.00 
11.95 

.11.95 

...39.50 ...39.50 ...24.50 ...34.50 ...21.50 ...32.50 ...97.50 ...69.50 ...47.50 

3024W 
3025 
31326 
3027 
3028 
3BP1 
3C22 ..124.50 

3C23 ...510.95 
3C24/24G . 1.75 32 7.95 
3C317 /C1B. 2.75 
3C45 ....16.95 
3CP1 .. 1.95 
3C7'1S1 .. 1.95 
3DP1 .... 4.45 
3DP1A . 6.95 
3DP1-52A. 8.95 
3D21A ... 1.65 
3E29 ....13.95 
3FP7 .... 1.75 
3GP1 .... 4.39 
3H07 .... 3.45 
4-65A ....19.95 
4-125A ...29.95 
4-250A ...39.95 
4AP10 4.45 
4B22/EL5B10.95 
4824/E1.:3C 7.95 
4B25/6CF 8.95 
4026/2000. 8.95 
41328 .. 4.95 
4C27/CV92 12.95 
4C35 .32.50 
4E27/257518.95 
SAP1 
5AP4 
5BP3 
5004 
5CP1 
5CP7 
5C22 
5D21 
5117 
5GP1 
5JP1 
5JP2 
5JP4 
5J23 
5329 
5330 
5332 
53.P1 

6AN5 
6A5 
6AS7 

6 

6C21 
614 
634 
7017 
7DP4 
9GP7 
9.701 
9LP1 
9LP7 
1001.4 
l0Y 
12DP7 
12007 
121107 
121.04 
15E 
15R 
1978 
23D4 
28D7 

.. 3.45 .. 4.45 .. 4.45 .. 4.59 ..12.95 ..65.00 ..24.25 .. 2.85 
. 4.85 ..24.45 ..22.50 ..24.45 ..12.25 ..12.25 ..49.50 ..99.50 ..18.95 .. 5.50 .. 5.85 .. 2.75 .. 4.75 ..22.25 

6.25 
7.55 
6.55 

.14.50 
13.75 
13.75 
14.95 
9.95 

17.45 
.45 

14.75 
14.75 
14.75 
20.95 

1.10 
.69 

2.25 
30 special. .45 
35TG . 3.25 
45 special. .32 
53A 5.95 
75TL 6.25 
10011 .. .89 
100TH 7.95 
121A 2.39 
203A 8.45 
204A 69.50 
211 .69 
212E 49.50 

215A ....$0.15 
227Á/5C27 4.59 
249C .... 3.69 
2500 .... 9.45 
250TH ...21.95 
050TL ...18.95 
274B ... 1.75 
276A . . . 9.75 
293A ... 2.69 
294A ... 3.95 
300B .. 9.95 
304TH ... 9.95 
304TL ... 9.95 
305A .34.95 
307A/RK75 4.45 
310A .... 7.49 
3235/13 23.95 
327A/5C37 4.75 
328A .. 8.95 
331A ..11.95 
350A .. 7.95 
350B ': 

3:18 
368AS 
371A 
371B 
388A 
393A 
394A 
417A 
434A 
446A 
446B 
450TH 
450TL "2.5 
471A/11321.122:15s 

1.35 
..97.50 ..13.45 

3.25 
5.75 

. . 

5.25 
2.49 

..35.00 ..35.00 
706FY ..39.50 
706GY ..39.50 
707B 
708A .1Á:45 

3.45 709A 

713A/8011 :95 
4.95 
6. 9.55 

39 
..28.95 
.. 2.45 

98 
. . 2.35 
. . 9.50 

19.95 
. 3.25 

6.95 
. . 6.50 49.50 
..29.50 
..89.50 

1.75 

7.95 
1.45 .. .. 3.95 

.27.50 
. .12.95 

. .. 1.15 
3.75 

..38.75 

559 
572A 

701A 
702A 
703A 
704A 
705A 
70sBCY 

714AY 
7150 
7i SA 

7150 
717A 
721A 
7235. 
723A/ß 
724B 
725A 
726A 
72613 
730A 
750TL 
800 
801A 
802 
803 
804 
805 
806 
807 
808 
809 
810 

3.95 
3.75 

11.75 
3.75 

24.95 
1.59 
2.69 
1.69 
9.95 

812 
813 
814 2.69 
815 2.69 
816 1.05 
826 .69 
828 9.95 
829 10.95 
829B 12.95 
830B 2.75 
832 8.95 
832A 9.45 
833A 42.50 

8A 1 837 1.45 
838 2.25 
841 .45 
843 - .27 85 4.2 
849 27.505 
851 47.50 
852 23.95 
861 22.50 
864 .98 
866A 1.35 
866JR 1.29 
869B 35.00 
874 1.19 

.27 
1.59 878 1.75 

885 1.39 
902A 9.95 95 3.2 
908 9.95 
918 1.45 
919 2.79 
922 1,95 923 
927 1.20 930 
931A 4.50 
954 .25 
955 .39 
956 

,39 
.35 

958 .39 
95 3.95 3 35 
1603 4.95 
1613 .89 
1614 

. 

2.49 
1616 . .89 
1619 .28 
1622 2.45 
1624 1.45 
1625 .38 
1626 .38 
1629 .33 
1630 .75 
1631 .97 
1632 .72 
1633 .69 
1634 .69 
1636 

52.75 
7.95 

1641 /R1[60 2.25 
1644 .. .89 
1654 ... 2.89 
1655 ... 1.50 
1665 ... 1.25 
1851 ... 1.55 
1960 ... .65 
1961 ... 4.95 
2050 ... 1.75 
2051 ... 1.18 
5670 ... 6.95 
8005 ... 5.95 

8008 . .55.95 
8011 . . 1.59 
8012 . . 2.65 
8013 . . 2.59 
8014 . .28.75 
8020 . . .98 
9001 . . 1.65 
9002 . . .98 
9003 . . 1.65 
9005 . . 1.85 
9006 . . .27 

. CIJA . 9.95 
C5B 8.95 
C6A 7.45 
C6S 6.39 
C100D 1.49 
CK502AX 2.49 
CK503AX 2.95 
CK505AX 1.98 
CK506AX 2.25 
GK507AX 2.25 
CK5I2AX 1.98 
CK517AX 7.45 
CKIOO5 .48 
ÉK1486 3:35 
F123A 7.95 
F127A 27.50 
F128A 89.50 
F606 . 37 50 
F660 . 47.50 
FG17 . 4.89 
FG27A 4.95 
FG32 . 8.95 
FG57 . 14.95 
FG81A 3.49 
F0105 .17.95 
FG172 .33.50 
F0146 . 8.95 
FG451 . 4.95 
G7.434A .29.95 
FG562 .97.50 
01,502A . 1.79 
HF100 . 8.95 
HF300 .22.45 

. .79 
HY115B . .69 
11Y615 .19 
KC4 37.50 
KU610 . 6.75 
ML101 .47.50 
0E1.21 . 1.95 
RK48A . 4.59 
RK60/1641 2.25 
RK65 . 26.4ß 
RK72 . . 

R.X21A .. 2.49 
RX100 12.95 
TZ40 . 3.75 
V70D . ' 6;á8 VR78 . 

VR91 . ' .45 
VT127A 2.45 
VT158 13.95 
VU29 . 2.49 
VU111 1.19 
VX33 . 3.95 
VX41 . 6.95 
WL468 19.95 
WL530 12.75 
W1,531 5.95 
WL532 2.45 
WL578 1.29 
WL616 34.50 
WL619 18.95 
W1.697 27.50 
ZB3200 .145.00 

0A2 
OA4G . . 

082 
OZ4 
OlA 
1A3 
1A4P . 

1A5GT 
1A6 
1A7GT 
lABS 1B3/8016. 
1B4P . 

1B5/25S 
1B7GT 
1C5GT 
106 
1C7G . . 

1D5GP 
1D7G . 

1D8GT 
1E5GT 
1E7G . 

1F4 
1F5G 
1G4 
1G6GT 
1H40 . 

1H6GT 
1J6 
1L4 
1LA4 . 

1LA6 
.1LB4 
1LC5 
1LC6 
1LD5 
1LE3 
1LG5 
1LH4 
11.N5 
1N5GT 
1P5GT 
1Q5GT 
104 
105 
154 
155 
1T4 
1T5GT 
1U4 
1V 
1X2 
2A3 
2A4G 
2A5 
2A6 
2A7 
2B7 
2V3G 
2X2 
2X2A 
3A4 
3A5 
3B7/1291.- 
3D6/1299. 
3LF4 
3Q4 
305GT 
354 
3V4 
5R4GY 
5T4 
5U4G .. 
5V4G 
5W4 
5X40 . 

5Y3GT 
5Y4G 

51.15 
1.48 
.59 
.65 
.70 
.75 
.58 
.65 
.85 
.69 

1.19 
.79 
.82 

1.19 
.75 
.69 
.69 
.65 
.65 
.65 
.69 
.95 
.65 
.65 
.65 
.65 
.72 
.75 
.75 
.67 
.95 
.98 
.91 
.90 
.79 
.79 
.87 
.75 
.75 
.69 
.68 
.69 
.65 
.69 
.65 
.65 
.68 
.67 
.65 
.96 

1.10 
.85 
.45 
.45 
.45 
.40 

1.05 
.59 

1.55 
.65 
.85 
.42 
.43 
.89 
.63 
.79 
.74 
.74 

1.95 
1.32 
.69 
.98 
.79 
.85 
.45 
.67 

5Z3 $0.85 
6A3 .95 
6A4LA .95 

6A77 .89 
6A8GT .95 
6Aß7 .98 
6AC5GT 1.05 
6A717GT 1.29 
6AE6G .79 
6AF6G .85 
6ÁG7 

.82 
6AH6 1.29 
6AJ5 1.95 
6AK5 1.30 
6AK6 1.09 
6ÁQ5 .65 
6AQ6 . 

GARS .25 1 
6AT6 . .65 
6AÚ5 1.19 
6AU6 .65 
6AV6 .55 
604G 1.25 

608G .75 
6ßA6 .65 
6ßC5 .75 
6BE6 
6BF6 . 

6BG6G 1.59 
6Hß6 .95 
6036 
6046 

6C6 
6C8G 
6Cß6 
6D6 
6D8 
6E5 
6F6 
6F7 
6F8G 
6G6G 
6H6 
6H6GT 

... 1.25 
.55 
.60 
59 

.85 
.72 
.72 
.85 
.79 
.85 
.85 
.87 
.95 
.65 
.65 

6J5 .75 
6J5GT .55 
656 .95 
637 .95 
6J7G .60 
6K6GT .65 
6K7 .79 
6K8 .85 
6L5G .75 
6L6 2.25 
6L6G 1.50 
6L6GA 1.50 
6L7 .85 
6L7G .85 
6N7GT .85 
6Q7GT .85 
6R7 .79 
6S7G .85 
6S8GT .92 
6SA7GT .65 
6SC7 .95 
65D7GT .85 
6SF5 .77 
6SF5GT .77 
6SF7 .75 
6SC7 .75 
6SH7 .65 
6SJ7 .75 

(3SK7GT 
6SL7GT 
6SN7GT 
6807 
6SR7GT 
6SS7 . 

6ST7 
6SU7GTY 
6SV7 . 

6T7G .. 
6T8 
6U5G . 

6U6GT 
6U7G 
6V6 
6W4 
6W7G 
6X4 
6X5GT 
6Y6G 
6Y7G . 

6ZY5G 
7A4/XX1 
7A5 
7A6 
7A7 

7AG7 
7B4 
705 
7B6 
7B7 
7C4 
7C5 

7C76 
715 
7E6 
71.7 
7F7 
7117 
71,7 
7N7 
707 
7R7 
757 
7V7 
7W7 
7X7 
71(4 
7Z4 
12A 
12A6 . 

12A7 . 

12A8GT 
12AH7GT 
12AL5 
12AT6 
12AT7 
12AU6 
12AU7 
12AV6 
12BA6 
1213E6 
12C8 . 

12FSGT 
12H6 
12J5GT 
12J7GT 
12K7GT 
12K8 
1207 
12SA7GT 
12SC7 . 

125E5 . 

128E7 . 

. $0.72 

. .75 
. .75 
. .65 

80 
.98 

. 2.75 
. .98 
. .85 

1.05 
.89 
.85 
.55 

1.39 
.65 
.65 
.85 
.65 
.65 
.95 
.65 
.75 
.75 
.75 
.75 
.75 

1.00 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.65 
.55 
.75 
.75 
.75 

1.10 
85 
.75 
.85 
.95 
.89 
.95 
.99 
.59 
.65 
.59 
.65 
.90 
.69 

1.19 
.85 
.55 

. 1.10 
.75 

. .88 
.65 
.69 

. .69 

. .69 

. .65 
.69 
.50 
.75 

. .65 
.72 
.65 

. .79 
. .85 
. .75 
. .52 

12507 .85 
12SH7GT.. .68 

12SJ7GT ..50.65 
12SK7GT.. .80 
12SL7GT .. .75 
12SN7GT.. .85 
12SQ7GT.. .72 
12507 ... .72 

14A4 
14A7 
1406 
I4F7 
14F8 
14H7 
1437 
1407 ... 
1407 . 

190060 .. 
25L6GT . 

25Z6GT . 

26 
27 
30 
31 
32 
32L7GT . 

33 
34 
35/51 . . 

35A5 .. 
35135 
35C5 
35L6GT . 

35W4 .. 
35Y4 .. 

35Z4 ... 
35Z5 
36 
38 39/44 
41 
42 
43 
45 
45Z3 .. 
45Z5 
46 
47 
48 
49 
5025 .. 

5005 .. 

.89 
.85 
.75 
.82 
.85 
.85 
.85 
.89 
.75 
.82 

1.85 
.65 
.65 
.68 
.47 
.30 
.25 
.55 
.47 
.78 
.57 
.65 
.60 
.68 
.75 
.67 
.65 
.53 
.65 
.69 
.60 
.52 
.64 
.59 
.52 
.69 
.65 
.65 
.75 
.54 
.Aq 
.76 
.79 

1.25 
.75 

50I.60T .. .65 
50Y6 .... .72 
53 .68 
56 .55 
57 .62 
58 .65 
59 .85 
70L7GT 1.35 
71A .55 
75 
76 
77 

8 
80 
82 
83 

.55 

.55 

.75 
.A5 
.85 

1.10 
83V .92 
84 /624 .75 
85 .69 
89 .25 
117L7 /M7 1.29 
117N7 1.29 
117P7 1.29 
11723 .65 
117Z6 .89 

RADAR -COMMUNICATIONS -TEST EQUIPMENT 
AN /APAIO Panoramic Adapter $175.00 
AN /APA1I Pulse Analyzer. 
AN /APN -4B Receiver 39.95 
AN /APR4 Radar Search Receiver. 
AN /APRS Radar Search Rec. 1000 -3,100 mcs. 375.00 
AN /APS3 Airborne X -Band Search Radar 875.00 
AN /APSIS X -Band R.F. Head 99.50 
AN /APT5 300 -1500 Ines Xmitter 149.50 
ANS CRT3 Dual Freq Victory Girl 129.50 
Complete YI Beacon Installations 19.95 
AN PPN -1 Portable Radar Beacon. 
BC221AK Freq. Mtr. with Modulation 149.50 
BC -433G Compass Receiver 39.95 
BC -639 Receiver 285.00 
BC -640B 100.156 mcs ground xmitter 1300.00 
B C -733D Receiver 29.95 
BC -1016 Tape Code Recorder 459.50 
BC -1206 Beacon Receiver 4.95 
MN267 Compass Receiver 24.95 
PE -75 2t/ KW Gasoline Generators 450.00 
RA -34 Power Supply 250.00 
SCR269G Automatic Radio Compass 129.95 
SCR504 Portable D.F. 100 KC -65MC 
SCR522 Airborne VHF Transceiver. 
5CR536 Handi- Talkie. 
SCR694 Lightweight Field Radio. 
SK -1M Radar Receiver Indicator 89.50 
SQ Portable Radar 10 CM. 850.00 
T -50 Portable Radiotelegraph Xmitter 275.00 
TCS Marine 2 Way Radio 
TRC -1 Complete Antenna System. 
RA -62 Power Supply for SCR -522 
MD -5 /APS -3 Modulators with Tubes 65.00 

AN /ARR -2X RECEIVER 
Secret Transmission Receiver for reception of double 
modulated carrier. Will receive 235.258 mcs signals 
that have been modulated by a 600 -750 KC signal. 
When carrier is heard on a standard receiver no modula- 
tion is heard on the carrier when actually Speech is 
being transmitted. 12V DC input. Excellent condition. 

SO -13 S -BAND MARINE RADAR 
Compact Sea Search Radar for small vessels. P.P.I. 
Indication is provided. Complete in original cases with 
complete sets of spares. Excellent condition: 

ARA 500- 1500KC Receiver, good $24.95 
R28 /ARC -S Receiver 29.95 
ßC4556 6 -9 mcs. Receiver 19.95 
ß C433 200 -17501(0 Compass-Rec. 29.95 
ARR -2 234 -258 mcs. Receiver 19.95 
BC -454 3.6 meo. Rec. w /tubes. New 16.95 
T23 /ARC -5 Xmitter 49.95 
BC696 -A 3 -4 mcs Xmitter 29.95 
TYPE O 5.3 -7 m s Xmitter 9.95 
AVT -23 300- 13.000KC Complete, New 79.50 
BC -950A 100 -156 n 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 
B C -442 Relay Unit (Ant) Used 1.95 

FLEXIBLE SHAFTING AVAILABLE. 
HRU -28 28V 2000W Gasoline Generator 
RG -8U Coaxial Cable. Per Thousand Feet 585.00 
SCR -518 Altimeter. Complete installation 29.95 
SCR -522 Trans /Rec. Complete installation 28V 

Input. 12V input avail. 129.50 
RCA Sound Powered Chest 6. Headsets. Pair 29.95 
LARGE QUANTITY PE -104 VIBRAPACK FOR 
SCR -284 NEW EXPORT PACKED. 
HS -30 Headsets ......... .............. 3.95 
FT -154 IBC -348 Shock Mount) 2.98 
HS -33 Headsets 4.95 
BC -608 Autotmatic Keyer for SCR522 5.95 
BC1284 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 
25.27 /ARNS Antenna 4.95 
SA -1 /ARN -1 2.95 
1 D -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 omputer, complete 19.95 
AT -2 /APN -2 Antenna .......... 4.95 
CG- (172/173)CPN -8 10CM Patch Cable 4.95 

AN /ARC -1 TRANS /REC. 
Provides Radio -Telephone Communication between Air- 
craft or Aircraft & Ground. Complete with Shock Mount 
& Control Box. Input: 28V DC. Excellent condition. 
Available in either 10 or 20 Crystal Controlled Channels 
100 -156 MCS. checked out. 

T53 /AP S -Bald Freq & Power Meter. 
TS10 /APN Altimeter Test Set, Ex $35.00 
T511 /AP. 
T512 /AP V.S.W.R. Test Set for X -Hand. 
T513 /AP XA Band Sig Gen Pwr & Freq Mtr. 
T514 /AP SA Band Sig Gen. 
TS15 /AP Flux Meter. 
TSI6AP/ Altimeter Test Set $29.95 
TS19 /APQS Range Calibrator. 
7523/APR Test Set for SCR718 Altimeter. 
T532 /TRC -1 70 -100 nies Sig Gen used to check ANTRAC Equipment. 
TS33 /AP X -Band Freq. Meter. 
T534 /AP Synchroscope. 
T535 /AP X -Band Sig Gen Pwr Mtr Freq Mtr. 
T536 /AP X -Band Power Meter. 
T545 /AP X -Band Sig Gen. 
T547 /APR Sig Gen 40 -500 Mcs. 
T559 /APN Altimeter Test Set. 
TS61 /AP S -Band Echo Box $140.00 
TS62 /AP X -Band Echo Box. 
T567 /AP I.L.S. Test Set. 
T569 /AP Freq. Mtr. 300 -1000 mcs $72.50 
T589 /AP Voltage Divider. 
TS1O2 /AP Range Calibrator. 
T5110/AP Echo Box. 
TSI11 /AP S -Band Freq. Meter. 
T5125 /AP S -Band Power Meter 
T5126 /AP Synchroscope. 
T5155 /UP S -Band Sig Gen Pwr Mtr Freq. Mtr. 
T5164 /AR A.C. Version of BC221. 
T5170/ARN I.L.S. Test Set. 
T5174 /AP Freq. Mtr. 40 -490 Mcs. $385.00 
T5175 /AP Freq. Mtr. 300 -1000 mcs. 
T5184 /AP 
T5189 /AP 
T5226 /AP 300.1000 mcs Pwr Mtr. 
TS268 /AP Xtal Diode Test Set. 
T5278 /AP AN /APSI3 Test Set. 
BC -221 Frequency Meter. 
1E -19 Test Set for SCR522. 
1E -36 Test Set for SCR522. 

TELETYPEWRITER SERVICE NY1 -771 
We now offer this convenience to our customers. Send 
your requests and orders for tubes, equipment, test sets, 
parts, eta., to NY1 -771. 

RAT HAM SHACK Inc. 
189 GREENWICH STREET . NEW YORK, N. Y. 
April, 1952 

PHONE DIGBY 9.0347 
Cable Address: Hamshack New York 
Prices subject to change without notice. 
F.O.B. NYC, minimum order 510.00. 200% 
deposit required. All merchandise guaran- 
teed. 
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solves a basic problem 

for the service man 

the ERIE 
413 "UNIVERSAL" 

HV FILTER 
CERAMICON® for TV 

413 -203 

413 -204 

413 -205 

413 -206 -1 

413 -206-2 

You stock one body type of 
Ceramicon. An assortment of terminals 
such as illustrated at the left enables 
you to replace any one of a multitude 
of terminal combinations as found in 
receivers of different manufacturers. 

With a fraction of the inventory 
otherwise required you are able to 
service practically any receiver on 
the market rated at 20 KV or lower ... quickly and profitably. 

Order through your jobber. 

Eteedteutiee Viadeac 
ERIE RESISTOR CORP., ERIE, PA. 

LONDON, ENGLAND . TORONTO, CANADA. 
Cliffsi de, N. J. Philadelphia, Pa. - Buffalo, N.Y. Chicago, Ill. 

- Detroit, Mich. Cincinnati, Ohio. Los Angeles, Calif. 

LEARN 

pwoion.Kad' 

TRAIN QUICKLY! OLDEST, BEST 
EQUIPPED SCHOOL of ITS KIND in U.S. 
liaan9 am.d alder Men .. . 
Come 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 job or better service rating. 

START NOW -PAY LATER 
You can finance most of your tuition, pay for it later 
in easy monthly payments. Special plan for men of 
Draft Age. Part time employment service available. 

FREE BOOK Clip coupon for Big Free Illustrated 
Book. Indicate below, course that 

interests you. No salesman will call. Act NOW. 
B. W. Cooke, President 

C 
A TECHNICAL TRADE 

INSTITUTE CHARTERED 
NOT FOR PROFIT 
Established 1899 

500 S. Pauline, Chicago 
ELECTRICITY * TELEVISION 

RADIO * REFRIGERATION * ELECTRONICS 

I B. W. COOKE, Pres. 
COYNE School 
500 S. Paulina St., Chicago 12,111. Dept. 42 -85H 

Send FREE BOOK and full details on: ' I 

ID TELEVISION -RADIO 

NAME 

ELECTRICITY' 

ADDRESS 

CITY 

102 

STATE 

CABINET DRAW SLIDES . . silent, ball -bearing. 
13" (9" est.) -$2.10 pr.; 15" (11 ") -$2.25; 
161/2" (121/2 ") -$2.39; Heavy -duty, all-steel 
161/s" (121/4" 't.) $3.25 

NEW "JUMBO RADIO PARTS KIT" . 17 FULL 
LBS. of: COILS, RESISTORS, CONDENSERS, 
SOCKETS, WIRE, SWITCHES, ETC. 3.95 

5 0 W. - 3 2 
OHM RHEO- 
STAT (IRC) 

1/4" shaft . 

$1.79 lotus 
50W -15 OHM 

RHEOSTAT 
(IRC).. l/ " 
shaft$1.49 

60 CYCLE SYNCHRONOUS MOTOR . 110V. Part of Watt -Hour Meter CHOCK -FULL of 
Matched Gears, Worms, Dials, etc. ONLY..$ 1.98 

121/2 FT. WHIP ANTENNA .. 4 screw sects... 1.98 
W -1106 FIELD WIRE .. New 1/e Mile rolls 

7.95 
I Mile on brig. steel reel f760 lls ......., 18.50 

SOUND POWER TANK PHONES (B19 -MEII) . 

NEW, Pair 2.49 
1-15 -33 HEADSET . lo- ?roped.. leather band 2.49 
ANB -H -1 PHONE UNITS .. lo- impedance. ..eu .98 
PORTABLE METAL UTILITY BOX .. 10x10x4 " 

65" web strap. Hinged. snap -lock lid.. .69 
115VAC RELAY ACTION .. 2" lever arm . 

1x13 /2x2" .98 
220V /110V STEP -DOWN BALLAST.. 60 watt. 1.39 
c13 SCE MAGNET WIRE 50 ft. Coil. 1.29 
#30 P.E. MAGNET WIRE .. 400 ft. coil 23c; 5/ 1.00 
$r28 SCE MAGNET WIRE 500 ft. coil 29c; 4/ 1.00 
jt20 PUSH -BACK WIRE .. Red, Tel., Blue 

OO f or .89 Blk. 

HEARING AID PARTS.. MIDGET 
OUTPUTS (5/4x1/2). 5005, 35B5 
to V.C. ea. 49c; 6/$2.49 

MIDGET AUDIO CHOKES (3/4111/4) 
4500 ohms DC........ 49e; S/ 2.49 

HEARING AID AMPLIFIER (2 tube) 
MAKE A REAL VEST POCKET 

RADTO adding simple tune r. 
1/2 "x2 "x5 ". WITH SCHEMATIC 
FOR 2 OR 3 TUBE SET. Less 
tubes, case .. 2.49 

HEARING AID TUBES, set of 2 for 
above .... 

BON................. 
2.98 

HEARING AID E CONDUCTION 
RECEIVER (1 /2 "x3 /4" 13 /o "), Ex- 

1. MUSICAL CONTACT MIKE. 
DETECTOPHONE, MIN. SPKR. 
Lo- imped. . 2.49 

HI- FIDELITY CRYSTAL HAND MIKE .. Hi -im- 

EXPERI MENTAL TUBES . Sfoe Te tie Research,$3.95 
etc. Fil. tested. Kit of 40 asstd. °. types 1.98 

"POLYSTYRENE" . 12" Igths R O 1/4 "- 
100; 3 /s " -20c; 1/2 " -36e; s /a " -53/1"-79c; D: 

5c; 1.29 
TUBING (0.0.1: 1/4" -IOC; 3/8 " -12e; 1/2 "- 

17e; 5/ " -23c; 3/4"-27e; "-27e; 1 " -36e; 11/2" 1.25 
VARIABLE CONDENSERS .. four 250 mf 

sects. 1/4" shaft; 71/3x302 / ..ea. $1.29; 3/ 2.98 SUPERHET or TRF VARIABLES .. 2 gang 
1 "ALNICO MAGNET SPECIALS" . Set of 

TWO 5 O.D. BAR MAGNETS, 4yes" & 
1 5/16' boxed.. ... ..$2.29 I 

FLAT BAR MAGNET . , 12/s "x1 "x5/16 ".. .79 
ROUND BAR MAGNET 4'T1 /s eO.D. .65 
"U" MAGNET , 1/, "03/4 5 /a' a.59e; 10/ 5.50 

I 
ALNICO 

haps.'CAppro . 90 PCs per 
small 

155 Oz. 
1.so 

ALNICO MAGNET KIT , Powerful Bar, 
I Block, `U ", Rod, etc. Kit of 10 assorted. 1.981 
Min. Order $3.00. Only 20% deposit req. on all 
C.O.D.'s. Full remittance with foreign orders. Please 

add sufficient postage -excess refunded. 

' ETN _ 
RADIO CORP. 

67 Dey Street 
NeW York 7, N.Y. 

Z- Matched Vagis 
(Continued from page 57) 

a universal clamp at any point of the 
tower. The cross booms are held in a 
section of tubing of larger diameter 
so that the first yagi of each pair can 
be put on, the connecting rods at- 
tached, and then swung into the upper 
position by rotating the boom. Then 
the lower yagi is put on. The identical 
process is repeated for the other pair 
of yagis. Before discussing the elec- 
trical considerations in phasing and 
matching four yagis, it is interesting 
to note that the "Supermount" can be 
used for mounting stacked yagis of 
two different channels even though 
they require separate orientation. 

In the article, "The Yagi Antenna" 
published in RADIO & TELEVISION NEWS, 
October 1951, the problem of matching 
a two -bay yagi to 300 ohm line was 
discussed. A system, subsequently 
named the "Z- Match" system, was de- 
scribed. In this system, the single 
yagi uses a three -conductor fold and 
by wider spaced elements is designed 
to accurately match 300 ohm line. The 
impedance is dropped to 200 ohms by 
taking out the center bar in the folded 
dipole. The center bars from the two 
yagis are then used as the linear 
matching transformers and they step 
the 200 ohm impedance up to 600 ohms. 
The two 600 ohm impedances in paral- 
lel total 300 ohms and match the line 
accurately. It is two arrays of this 
description which are to be stacked in 
four bays. From the following, it will 
be evident that an accurate two -bay 
impedance of 300 ohms is necessary. 

In the case of the high -band yagis, 
the four arrays were stacked vertically 

Fig. 3. The "Supermount" antenna stacked 
vertically. Because the unit is adjust- 
able, several arrangements are possible. 

RADIO TELEVISIO\ NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


with halt -wave spacing between each 
bay (Fig. 3). On the low band, the 
two half -wave stacked arrays were 
spaced a full wave apart. Since these 
dimensions made the use of a quarter - 
wave transformer impossible, and since 
half wavelengths of line do not trans- 
form impedances, two 3/4 wavelengths 
of line were used. This length has the 
same impedance transforming proper- 
ties as a quarter -wave line. That is, 
the matching impedance is equal to 
the square root of the input imped- 
ance multiplied by the output imped- 
ance or Z,,, = V Z; X Z0. Therefore, the 
problem resolved itself into the follow- 
ing considerations. We knew that in 
order for the feed point of the entire 
four -bay array to match 300 ohm line, 
each two -bay antenna had to present 
an impedance of 600 ohms. These two 
600 ohm impedances in parallel equalled 
300 ohms which was the required im- 
pedance. We also knew that each two 
bay "Z- Match" array had an imped- 
ance of 300 ohms. The problem then 
was to transform the 300 impedance 
of each two -bay yagi to 600 ohms 
through the % wave transformer. Sub- 
stituting in the formula Z,n = V Z; X Zo 

we get the following : Z,. = V 300 X 600 
or Z,,, = 425 ohms. In other words, a 
3/4 wave line having a characteristic 
impedance of 425 ohms will tie the two 
stacked yagis into one four -bay array 
with all impedances matched to 300 
ohms. 

The entire system is shown sche- 
matically (Fig. 2). Electrically, the 
system is the same whether the stack- 
ing is vertical or horizontal. Special 
425 ohm harnesses were developed for 
each band. On the high band, a self - 
supporting open -wire system was used. 
On the low band, a special wide -spaced 
425 ohm ribbon type transmission line 
was developed because ordinary open - 
wire line was difficult to support on 
the boom structure. 
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NEW MICROWAVE 
CHANNELS 

rir HE Long Lines Department of Amer- 
jean Telephone and Telegraph Com- 

pany has filed application with the FCC 
for authority to provide additional 
channels for television service between 
Chicago, Omaha, and San Francisco. 
The additional channels will operate 
over the transcontinental microwave 
radio -relay system that now carries 
both telephone and television circuits. 

At present there are two channels for 
television, one in each direction, be- 
tween Chicago and San Francisco and 
an additional westbound channel in 
the Chicago -Omaha section. 

Of the three new channels, one will 
be placed in service late this year and 
will operate from Chicago to San Fran- 
cisco. The other two channels will be 
placed in service in 1953, adding one 
channel from San Francisco to Chicago 
and one from Omaha to San Francisco. 
Upon completion of this project there 
will be five channels available for full - 
time TV service, three westbound and 
two eastbound. 

The network now has 24,000 miles of 
channels, 14,000 miles carried by radio - 
relay, the balance by coaxial cable. 30 

April, 1952 

AMPEX ELECTRIC CORPORATION 
Redwood City, California 

4dvanced Series 400 -A 

Write f or Bulletin A -211 
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Newcomb Packs More 

Quality Features 

In New low Cost 

"E" Series Amplifiers 

No other low- priced amplifiers offer 
so much quality as is found in the 
Newcomb "E" Series 10, 17, 25 and 
50 watt models which include phono- 

tops, mobile and portable assemblies 

Low cost has been achieved through sim- 
plification of design stressing all essential 
requirements but avoiding frills. There has 
been no sacrifice in quality of materials or 
craftsmanship in the making of these fine 
utility amplifiers. 
MODEL E -25, illustrated, is unquestionably 
the standout 25-30 watt amplifier in the 
low -priced field, designed to fill the major- 
ity of everyday needs. 

It has inputs for two high impedance micro- 
phones and a phonograph, with provision 
for easy conversion of mike inputs to low 
impedance. New individual bass and treble 
tone controls offer wide range of adjust- 
ment for varying conditions and feature 
bass emphasis for phonograph without em- 
phasizing voice bass. Finest molded type 
coupling condensers give protection from 
heat and moisture. Etched metal panel is 
lighted for night use, operating knobs are 
large and skirted for easy handling. 

SPECIFICATIONS 
Power output: 25 watts design center rat- 
ing, 30 watts maximum, at less than 5% 
distortion. Frequency response: ± 2 db, 40 
to 15,000 cycles. Inputs (3): 2 mike (2 meg.) 
gain 117 db, and 1 phono (1/2 meg.) gain 
77 db. Output inpedances: 4, 8, 16, 500 
ohms. Tubes (6): 1 -6517, 1 -6SC7, 1 -6J5, 
2 -616G, 1 -5Z4. Power consumption: 90 watts 
at 117 volts, 60 cycles A.C. Shipping weight: 
19 lbs. 

NEW t B AUDIO PRODUCTS CO. 
Dept. F, 6824 Lexington Ave., Hollywood 38, Calif. 

LOW COST E SERIES 
DELUXE H SERIES 
CUSTOM K SERIES p 
Name 

Address 

Firm 
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Mobile V.F.O. 
(Continued from page 53) 

cabinet. A hole must be made in the 
cabinet, on the top or bottom, so that 
the bandset condenser C2 can be ad- 
justed by means of a screwdriver or 
alignment tool. 

The main tuning condenser C, should 
first be set to the high frequency end, or 
minimum capacity, and the padder C2 
then adjusted to a value which results 
in oscillation at a frequency of about 
4.05 megacycles. Setting the tuning 
condenser C, to maximum capacity will 
then change the frequency to approxi- 
mately 3.75 megacycles if the values 
of L and C shown in the schematic are 
used. This gives a bandspread of over 
three quarters of the dial to the 75 
meter phone band from 3.85 to 4.0 
megacycles. 

With the v.f.o. connected to the stage 
to be driven in the transmitter, and 
the tuning condenser C, set at 3.9 mega- 
cycles, the slug in L2 should be adjusted 
for maximum grid current in the final, 
or the stage being driven. The tank 
circuit in the transmitter, to which the 
link is coupled, should also be tuned 
for maximum grid current in the 
driven stage. A definite peak will be 
found indicating that the circuits are 
tuned to resonance. If this value of 
grid current, at the peak, is greater or 
less than the rated grid current of the 
tube, the link coupling to the stage can 
be increased or decreased accordingly. 
If a different coil form or a slug of 
different permeability is used for L2, it 
may be necessary to change the value 
of 022 or the number of turns on the 
coil in order to reach resonance. A 
grid dip oscillator will again find use 
here in determining the resonant fre- 
quency of the L2 -C22 combination. 

The v.f.o. drives the final directly in 
this installation as can be seen from 
Fig. 2. The final is a 6BQ6 and it is 
driven to 3.5 milliamperes of grid cur- 
rent over nine feet of coax. The unit 
has also been used successfully to drive 

2E26 and 807 finals to rated grid cur- 
rent. 

It is to be understood, of course, that 
the characteristics of the final, the an- 
tenna coupling circuits, and the type of 
antenna used will all determine the 
amount that the transmitter frequency 
can be changed without the necessity 
of retuning the final. In our case it 
was not possible to QSY the entire 150 
kilocycles of the 75 meter band without 
retuning due to the rather sharp tun- 
ing characteristics of the antenna in 
use. However, the range available 
without serious loss of signal strength 
at the receiving end is great enough to 
warrant the use of the v.f.o. rather 
than crystal control. The ideal ar- 
rangement would, of course, be an in- 
stallation in which the entire transmit- 
ter is located on the front panel of the 
automobile. Retuning could then be 
accomplished from the driver's seat in 
case it was necessary after changing 
frequency. 

Tests with several stations, while in 
motion, brought forth no reports of 
frequency instability even while driv- 
ing over streetcar tracks and rough 
roads. All -in -all, the v.f.o. has proven 
to be a worthwhile addition to the mo- 
bile rig. 

FREE HAM TRAINING 
THE Delco Radio Club of Delaware 

County, Pa. has approved a plan for 
sponsoring a beginner's class to teach 
code, theory, and practical application 
of radio knowledge. Emphasis will be 
placed on license requirements. 

The club has made available its club 
house at Front Street and Providence 
Road in Media, Pa. for these training 
sessions and will provide the necessary 
materials for carrying out the program. 
There is no charge of any kind for 
this training. 

Classes will meet each Tuesday eve- 
ning at 8 p.m. and complete details on 
the program are available from the 
club's secretary, Ralph R. Garrick, 
2525 Olcott Ave., Ardmore, Pa. Ard- 
more 4987 -W. 30 

Andrew L. Lawson, JA2CL, who operates the oldest amateur radio station in Japan, is 
one of the most popular civilians at FEAMCOM. His popularity stems from his hobby 
of reuniting servicemen with their families in the States through ham contacts. Pfc. 
Samuel R. Estabrooks (right) talks to his family in Hawaii as Mr. Lawson supervises. 

RADIO & TELEVISION NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


LEARN Practical 
RADIO AT HOME 

BUILD 15 RADIOS 
ABSOLUTELY NO PREVIOUS TRAINING NEEDED 

EXCELLENT BACKGROUND FOR TELEVISION 

10 -DAY MONEY -BACK GUARANTEE 

. WHAT THE 1952 PROGRESSIVE RADIO "EDU -KIT" OFFERS YOU: 
This is a practical home radio course. You learn theory, construction, operation, 

trouble shooting, code. You build RECEIVERS, TRANSMITTERS, AMPLIFIERS, 
CODE OSCILLATOR, SIGNAL TRACER. 

You start with a simple radio circuit, and gradually advance to more complex 
circuits. No previous background is required. No instructor is needed. All parts 
and instructions are included and every single step is clearly explained. 

All parts are guaranteed, individually packaged, identified, and explained. 
There is nothing extra to buy. You receive all parts, tools and instructions at 

once. You keep everything; there is absolutely nothing you return to us. 
You can easily pay for the kit in a short time by repairing radios. Use the tester 

and signal tracer for servicing. The signal tracer alone is worth more than the 
price of the entire kit. 

USED BY RADIO SCHOOLS AND GOVERNMENT AGENCIES! 
The Progressive Radio "Edu-Kit" includes tubes, paper condensers, mica conden- 

sers, electrolytic condensers. variable condensers, selenium rectifiers, chassis, hard- 
ware, tie strips, tube sockets, solder, wire, soldering iron, tubing, coils, instruction 
book, radio trouble- shooting guide, radio tester, television trouble- shooting manual, 
etc.; in brief, everything you need in a practical radio course. 

Order your "Edit-Kit" today. or send for further information. 
Postage prepaid on Cash orders -C.O.D. orders accepted in U.S.A. 

PROGRESSIVE ELECTRONICS CO. 
497 UNION AVE. DEPT. OD BROOKLYN;I NEW YORK 

For a Heavenly Soldering Job, Insist on 

Wi ly cc i S /bilk > zy ek 

No. $37 -S V." PENCIL TIPS, 20 Wafts 

For Light Duty Work. Recommended 

for small meters and instruments, small 

joints and bard -to -reach points on radio 

and TV. printed circuits, delicate elec- 

tronic assemblies, aircraft instrument 
repair. hearing aid assembly and repair. 

Need we say more? 

Irrite for Catalog No. 400 

Ungar ELECTRIC TOOLS, INC., Los Angeles 54, Calif. 

April, 1952 

FREE SOLDER NG1r IRON 

GET 

s 

: 

A WELL- PAYING JOB 

GO INTO A PROFITABLE BUSINESS 

AND PLAN FOR A FUTURE 

40 New Crystal Diode Circuits 

for Radio -TV Servicemen, Hams 
This book belongs in the file of 
every Radio and TV Serviceman 
and Ham. Shows 40 new, tested 
ways of using Sylvania Crystal 
Diodes. Contains a special chap- 
ter on Radio and TV service de- 
vices, including instructions for 
making an Antenna Orientation 
Meter, a Tuned Crystal -Type Sig- 
nal Tracer, and numerous other 

helpful circuits. Other chapters 
give circuits for hams and experi- 
menters. Detailed directions and 
easy -to- follow diagrams. We 
know this little book can save 
you a lot of time . .. and money, 
too. For your copy just send a 
quarter with your request to: 
Sylvania Electric Products Inc., 
Dept. E -3004, Emporium, Pa. 

THIS BOOK IS LOADED 

WITH NEW IDEAS... 

TIME SAVERS 

Only 

250 
Postpaid 

RADIO TUBES; TELEVISION PICTURE 

TUBES; ELECTRONIC PRODUCTS; ELEC- 

TRONIC TEST EQUIPMENT; FLUORES- 

CENT TUBES, FIXTURES, SIGN TUB- 

ING WIRING DEVICES; LIGHT BULBS; 

PHOTOLAMPS; TELEVISION SETS 

lo.: 
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öF 100 RESISTORS 
Consists of popular lh and 1 watt 
resistor values. Made by 

299 leading manufacturers 
Standard Brands! 

COMPLETELY NEW 630 TV CHASSIS 
30 TUBE with NEW CASCODE TUNER 
Reception Up to 200 
Miles, 4 Microvolt 

Sensitivity 
The n e w standard 
coil Cascode Tuner 
gives better sensitiv- 
ity a n d definition. 
Fully shielded 
against radiation, 
and has t h e latest 
converter circuit. 
Keyed AGC, 15 KV 
output, all latest components for greater sta- 
bility. Complete w i t h RCA 12" speaker. 
Standard RMA guarantee. 
Factory aligned, ready-to-play, 

$14995 less CR tube. Federal taxes in- 
cluded 
UNIVERSAL MOUNTING BRACKETS $6.50 

BUILD YOUR OWN 630! 
New Life -Size Set of Instructions 

Everything at a Glance on 

4 GIANT 25" x 38" CHARTS 
Each step broken down, indispensable for build- 
ing, converting, modernizing or even trouAble- 
shooting any 630 TV $2}9 receiver L ßt.7 

630 DeLÚZE 31-T UBE TV KIT 
Operates all 16" to 24" picture tubes. Complete 
with all tubes, hardware, new life- $11949 size builder's instructions. (Less CR 
Tube and Wire.) 

10 MFD -600V OIL CONDENSERS 

I p 

Rated at 220e AC. these Sprague 
and C -D condensers will operate 
safely at voltages up to 1000 volts. 

Each 
Write for Quantity Prices 

Mounting Brackets Each 15c 

POWER TRANSFORMERS 
STAN('OTI: I'ri. 110v. 125v, 50 -60 cy. Sec. 900v. 
c.t. O. 325 mils; 6.3v @ 5.5 amps; 6.3v @ 4.5 
amps; Ir @ 6 amps, upright mt. $ 

1 0.95 Ship. Wt. 21 lbs. W 

RCA: Pri. 115v, 50 -60 cy. Sec. 750v c.t. @ 225 
mils; 6.3v @ 8 amps; 6.3v @ 1.2 amps; 5v @ 3 
amps. Half -shell mtg. $6.95 Shi 3 lbs. Ship. Wt. 13 
PHILCO: l'ri. 115v, 50 -60 cy. Sec. 650v c.t. @ 
150 mils; 6.3v @ 4.5 amps; 6.3v @ .3 amps; 5v 
@ 3 amps. half -shell mtg. $3.95 Ship. Wt. 9 lbs. 
!'RECISION: Pri. 115v, 50 -60 cy. Sec. 650v c.t. 
@ 80 mils; 6.3v @ 3 amps; 5v @ 3 amps. $3.69 Upright mtg. Ship. Wt. 4t4 lbs. W 

FILAMENT TRANSFORMERS 
ALL PRIMARIES 115 VOLTS 

6.3v c.t. @ 1.2 amps. Channel mt. $1.24 
6.3v c.t. @ 3 amps. Channel mt. 1.95 
6.3v c.t. @ 5 amps. Cased 2.95 
2.5v c.t. @ 3 amps. Channel mt. .98 
2.5v c.t. @ 10 amps. Channel mt. 1.98 
6.3v @ 6 amps. OR 12.6v @ 3 amps 2.69 

FILTER CHOKES 
Hy. @ Ma. Ohms DC Mounting Price 
10 85 200 Channel mt. _...$0.89 
10 60 400 Cased .69 
2.5 200 60 Channel 1.19 
5 150 65 Channel 1.29 

10 150 200 Cased 1.39 
10 160 185 Channel 1.89 
10 200 160 Channel 1.97 
10 250 70 Cased 2.95 
12 500 95 Cased 9.95 

STEP -UP STEP -DOWN TRANSFORMERS 
I'ri. 115 to 230 -230 to 115, 150w $4.25 
250w $5.25 500w 7.95 

All Upright Mounting 

TERMS: 20% cash with order. balance C.O.D. un- 
less rated. Prices F.O.H. our warehouse in N. Y. C 
Minimum order $3. NOTE: Due to conditions be tond our control, prices are subject to change. 

Phone WOr +h 4 -3270 

ACORN ELECTRONICS CORP. 
76 Vesey S+., Dept. N.4, New York 7, N. Y. 

106 

_ ... ..w-= .._ ... 
. . .,.i+.:.:- . . . .. . ,.. _._...... 

Crispening and Resolution 

Improvement in TV Receivers 

By EDWARD M. NOLL 

For both monochrome and color, 
"crispening" will help 

to accentuate small area contrast. 

eRISPENING" is a term used to 
11-i identify the new CBS technique 

for improving the apparent resolution 
in a TV picture. However, in these 
days of intercarrier i.f. systems, net- 
work transmission, large picture tubes, 
and limited resolution, crispening has 
its application in monochrome re- 
ceivers as well as in the color field. 
Crispening, by accentuating small 
area contrast, helps to recapture 
some of the brightness definition that 
is lost by the poor high frequency 

Fig. 1. Waveform improvement by "crisp- 
ening." (A) Pulse representation of single 
line of video. (B) Result of poor high fre- 
quency response. (C) Crispening spikes. 
(D) Effective resultant with crispening. 

ABRUPT CHANGE 
WHITE TO BLACK 

BLACK BAR TO BE 
TRANSMITTED 

BLACK 
TO 

WHITE 

(G) 

(D) 

response of the television receiver. 
Where the highs are deficient, the 

sharp transitions in brightness cannot 
be followed with fidelity. As the scan- 
ning beam at the camera tube scans a 
(assumed) black bar (See Fig. 1) in a 
televised scene, there is a sharp tran- 
sition from white to black and a simi- 
larly abrupt return to white as the bar 
is passed. The resulting signal formed 
for each line as the beam scans the bar 
from left to right. is similar to the . 

squared pulse of waveform A in Fig. 1. 
During the transfer of this signal 

from the camera tube to the picture 
tube à degeneration of highs causes 
an integration of the pulse, resulting 
in a waveform of the type shown in 
Fig. 1B. This type of signal, when ap- 
plied to the grid of a picture tube, 
causes a gradual change 'from white 
to black at the edge of the bar and a 
slow smear -like transition back to 
white at the end of the bar. Because 
of this the edges of the bar do not 
stand out clear and crisp in the pic- 
ture. 

It is the function of a crispening cir- 

Fig. 2. Schematic of "crispening" circuit. 

TO .Ist 
VIDEO 

NORMAL 
PATH TO 
SECOND 
VIDEO AMP. 
AND PIC- 
TURE TUBE 
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B+ 
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cuit to recover some of the original 
sharp change in brightness at the lead- 
ing and trailing edges of the bar. A 
crispening circuit can be added to the 
video amplifier of practically any re- 
ceiver, as shown in Fig. 2. In this 
system, the normal video signal path 
from the video detector to the grid of 
the picture tube is not interrupted. In- 
stead an alternate path is provided 
through the crispening circuit to the 
cathode of the picture tube. 

A crispening circuit of the type 
shown consists of a two -stage differ- 
entiation- amplification system which is 
made up of short time -constant RC 
coupling circuits and peaking coils. 
The differentiators emphasize the high 
frequency portions of the video signal 
which are present in all fast transi- 
tions of brightness. They really form 
spikes that follow edge changes of the 
original information more faithfully 
than the video signal passing over the 
normal video amplifier path. Spike 
high frequency changes are shown in 
the waveform of Fig. 1C. 

The normal video signal is applied 
to the grid of the picture tube while 
the spikes formed by the crispening 
system are applied to the cathode of 
the picture tube. These spikes are of 
such a polarity as to reinforce the 
original slowed -down changes present 
in the video signal applied to the grid. 
The combined influence of these two 
separate signals is similar to the wave- 
form of Fig. 1D which shows how the 
leading and trailing edges follow the 
original changes more closely than the 
signal of the waveform shown in 
Fig. 1B. 

This basic circuit can be installed in 
monochrome receivers having a limited 
frequency response. In installing such 
a system it is important to remove 
excitation for the crispening circuit at 
a point which will provide spikes of a 
proper polarity to reinforce the 
changes being applied to the grid of the 
picture tube, i.e., the cathode and grid 
signals must be of opposite polarity. A 
control in the cathode circuit permits 
spike amplitude regulation and is ad- 
justed for best picture appearance 
without overshoot (intense white fol- 
lowing the black). If the gain is not 
adequate, as could be the case when a 
single -stage video amplifier is used in 
the receiver, an additional crispening 
stage can be used or experimental in- 
creases made in the value of the plate 
load resistor. 

There are more elaborate versions of 
crispening systems that have higher 
ratios of resolution improvement. In 
fact, apparent resolution of specific 
types of information (sharp transitions 
that are a part of the extended in- 
formation in televised scenes) can be 
more than double the high frequency 
limit of the bandwidth. It certainly 
provides a convenient means of im- 
proving small areacontrast. It is of 
particular benefit in a field sequential 
color television system that must 
sacrifice response in favor of a higher 
field rate. 

-30- 

April. 195.2 

Alprodeo 
ALUMINUM TOWERS' 

TvFMaM 

BROADCASTING 
AND 

RECEIVING 

The Height of 

Perfection 

ALPRODCO AIRCRAFT 
ALUMINUM TOWERS 

Lower Cost per Installation 

Easy to Install 

Light Weight 

Strong 

Long Lasting 

Attractive 

Alprodco Towers are sold 
through local parts distributors. 

Write for literature and 
full details. 

ADDRESS DEPT. B 

Inc. ii4!o, 
e_, I(AMPTON, INDIANA 
i ELLS, TEXAS 

.4:-;',..411.11.4:-;',..411.11111, , GEORGIA 

o ! 
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NOW HERE'S EVERYTHING 

YOU WANT TO KNOW TO 

{IT'S GREAT TO 
HAVE AN FCC 
LICENSE WITH 
SO MANY BIG - 

PAY JOBS 
OPEN! - 

PARTIAL 
CONTENTS 
Basic Law Op- 

erating Practice 
Basic and Advanced 
Radiotelephone 
Radiotelegraph 
Aircraft Radiotele- 
graph Ship Radar 
Techniques Inter- 
national Morse Code 
-PLUS 185 AN- 
SWERS for new and 
revised questions 
listed in current 
FCC Study Guide 

NEW Information 
on Television An- 
tenna Systems, Ra- 
dar, Loran, Aircraft 
Radio Telegraph, 
Marine Operational 
Procedure - and 
much more! 

2218 ANSWERS to 
FCC Study Guide 
Questions- Covers 
the Requirements 
Needed to Pass 
Commercial Radio 

Operator's Examination 
in ANY Class 

HERE's 
the tested way to 

prepare for commercial 
radio operator's exams. Get 
your FCC License in ANY 
class. Prepare for big jobs 
and big money. This brand, 
new, revised, and enlarged 
book ANSWERS 2218 ques 
tions in the FCC Study 
Guide. Used successfully 
by thousands of beginners to 
prepare for basic exams - 
helps experienced operators 
get better ratings, top jobs! 

Brand New, 
10th Edition -668 Pages, 

131 Illustrations 
668 pages crammed with 

NEW FCC examination re, 
quirements. Answers latest 
technical and legal ques- 
tions. 69 questions and an- 
swers cover the NEW Ele 
ment 8 on ship radar. NEW 
and revised list of important 
originals, standard abbrevia 
tions, changes in use of In- 
ternational Morse Code. 

A gold -mine of reference 
data on radio communica- 
tion, apparatus, circuits, 
regulations, etc. Includes 46 
special problems given in 
new FCC guide on antenna 
systems, loran, radar. PLUS 
easy -to- follow diagrams for 
all questions where diagrams 
are required. 

SEND NO MONEY -EXAMINE FREE 
Just mail coupon below to get the new, supplemented 

10th Edition "Radio Operating Questions and Answers" 
on 10 DAYS' FREE TRIAL. If not satisfied that it 
will help you pass FCC Radio Exams -just return it, 
owe nothing. Otherwise, send only $6.50, plus a few 
cents delivery, as full payment. Mail coupon TODAY. 

McGraw -Hill Book Co., Inc., Dept. RTN -4 -52 
327 West 41st St.. New York 18, N. Y. 

Send me "Radio Operating Questions and An- swers" for 10 days FREE EXAMINATION. If fully satisfied I will send you $6.50 plus delivery as full payment. Or I will return book postpaid in ten days and owe nothing. 

Name 

Address 
RTN-4-52 

City State 

Employed by 
SAVE DELIVERY COST -Check here if enclosing 

Money 
WITH ou back if y return book 

WE prepay postage. 
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Audio Simplified 
(Continued from page 76) 

are not yet completely understood. 
The loudspeaker particularly, of all the 
components of the sound reproducing 
system, should be chosen by a listening 
test because the ear is the best judge 
of the over -all integration of the many 
complex factors which are involved in 
loudspeaker design. 

The actual details of the loudspeaker 
design and construction are not of as 
much interest to the audio experi- 
menter as the actual performance of 
the various designs. The basic loud- 
speaker is the simple cone loudspeaker 
in which the paper cone is caused to 
vibrate by the current in a small coil 
mounted between the poles of a mag- 
net. The construction of this type of 
loudspeaker is shown in Fig. 6. Other 
types of loudspeakers are essentially 
variations of this basic design. 

The single -cone loudspeaker can be 
used alone for good sound reproduc- 
tion, but in many cases variations of 
the single -cone loudspeaker are used 
to give better reproduction. A simple 
and effective method of obtaining a 
wide frequency range is to use two 
loudspeakers -a large -cone speaker 
with good low- frequency and poor high - 
frequency response for reproduction of 
the lows, and a small -cone speaker 
with good high- frequency and poor 
low- frequency response for reproduc- 
tion of the highs. Most of the best 
loudspeaker systems use this method 
in one form or another to obtain good 
frequency response. Two types of dual 
loudspeakers are illustrated in Fig. 7. 
The type illustrated in A consists of 
two separate speakers which may be 
mounted separately with the high- 

FIELD 
STRUCTURE 

VOICE COIL 

ruiuui//./Ao,, 

CONE 

CONE 
SUSPENSION 

Fig. 6. Construction of a dynamic speaker. 

Fig. 7. Use of separate high- and low -fre- 
quency speakers to obtain wide frequency 
range. (A) Two separate speakers mount- 
ed separately. (B) Coaxial structure with 
the high- frequency unit mounted in the 
center of the low- frequency loudspeaker. 

frequency unit (sometimes called the 
"tweeter ") physically separated from 
the low- frequency unit (which is some- 

(A) 

TOP VIEW 

I I Í,,li 

a ,I 1 
TII(I !i'l' Í 

I 

i, I 
1 

1 i 

FRONT VIEW 

FRONT VIEW SIDE VIEW 
(c, 

PADDING+ 

SPEAKER 

VENT 

SIDE VIEW 
(8) 

FRONT VIEW 

Fig. 8. Different types 
of speaker cabinets. (A) 

Totally enclosed speaker 
mounting. (B) Bass reflex 

cabinet. (C) Folded horn 

loudspeaker enclosure. 
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CMMUNICATISNS EQUIPMENT C9. 
SELENIUM RECTIFIERS POWER TRANSFORMERS 

Comb. Transformers- 115V/50 -60 
cps input. 

CT -341 1050V /l0 MA.-625V @ 5 
MA, 26V @ 4.5A 2x2.5V/ 
3A, 6.3V @ 3A........$22.50 

CR -825 360VCT .340 6.3VCT/3.6. 6.3 
VCT /3A $3.95 

CT -626 1500V .160 2.5/12,30/ 95 .100 
CT -15A 35OVCT .070 6.3/.6, 6.3/1.8. 

3 lbs. ..$2.95 
CT -378 2300V 4 MA 2.5/2 . 6.95 
CT -367 8OVCT .059 5VCT /8A . 2.25 
CT -721 550VCT .100 6.3/1, 2.5VCT/ 

CT-99A 2x110 
VCT .010 67Á1A,, 

2.5VCT/ 
3.25 

MA 5V /3P. . 2.75 
CT -403 35OVCT .026 5V / 3A, 6.3V / 
CT -931 585VCT .036 6A .$4.25 
CT -610 1250 .002 MA 2`5/I/ 

. 75A $4.95 
CT -866 330V .065 6.30V V/ 0/1.2, 6.3 

CT -456 39OVCT 30 MA 6.3V/1.3A,$ 5V/ 
CT -160 800VCT 100 MA 6.:IV/1.2A,$ 5V/ 
CT -442 525VCT 75 MA 5VV//2A, lOVC // 

50V/200 
MA ....$3.85 

AUDIO TRANSFORMERS 
AT731 Hi-FI Output: Pri: 1500 ohms P -P 

to Sec. 16/4 ohms 15 -20KC ± ldb. 
-50W.FOr P -P Par. 183, 61.6, ta. $2.49 

ÁT501 Hi -Fi Special: PRI: 3000 ohms 
P -P /Sec. 4/16/12/50/200 ohms 60- 
11:.000 CY. -1 db 50W. 53.49 

ÁT152 Hi -Fi Driver Pri: 10.000 ohms Sec: 
I0.000 ohms PP Grids 50 -15 KC/1 

$1.49 
ÁT063 Output to H.B. or line PRI: 14,200 

,ints SEC: 00 ohms 51.19 
ÁT449 Hi-Fi Drriver (5000 hms) to P.P. 

output Grids (4,000 hms) 100-10.000 
C. 10 W. 6V6 to PP 805's $2.39 

ÁT666 Intercom Input: Spkr (4 -8 ohms) to 
grid (250.000 ohms) . 

ÁT858 Plate (10,000 ohms C,T.) to 
50 

li69 ne 
V.C. (500/125130 ohms) HI -FI -:$695 

ÁT070 Mike -or -Line 1250 ohms) to grid 
50.000 ohms C.T.) .- ..$ 

AT765 Mike -or -Line (600 ohms) to grid 
(50,000 ohms C.T.) .. .50.89 

AT -694 Hl -Fi Output: 3 Watts. 8500 Ohms 
P -P to V.C. (15 Ohms) 15 -15KC PM 1 

db $1.49 
014-Allh Mike (35 ohm Carbon) to Lne 

AT448: Line (000 Ohms, to V.C. (6 1. s: 17 d.b Level S 

SPECIALS 
BC 306 ANTENNA TUNING UNIT 

NEW 6.95 

Ì N u and 
75.00 

D6 Ä N- 4, With Tubes 
Crystal 75.00 

A -62 Phantom Antennae 8.50 
Supersonic Crystal Head M1 -2, 22 

27 45 27KC HI -2 
Underwater Microphone, Model JR, 

Z =50 24.50 
Dynamic Mike & Headset Comb. B-19. 

3.75 New 
HS -30 Inserts, M -300 $3.50 per M 

Motors. 3 RPM -115V, 60 Cy $ 1.85 
Carbon Pile Reg., 18V -.5V ]t35X025 
ART -13 Driver Trans. 6V6 to P -P 

1 29 811'5 
DM 34 Dynamotor, 14V In. 220V, 

80 MA out 
Sees. Relay: 3.5MA, 13K ohms, 

1 29 _POT, 2A 

T-30 
Thermal. 358 

30 Carbon Mikes. New .89 

GREAT TUBE VALUES 

UP TO 18 VAC IN- 
UP TO 14 VDC OUT 

2A $ 2.50 
4A 4.00 
6A 6.00 

7.50 
2A 9.00 

24A 18.00 

UP TO 120 VAC IN 
-UP TO 100 VDC OUT 

2A $11.00 
10A 48.00 
12A 60.00 
Special 

l Request 
er 

Hi- Current Chokes 
0.1 HY -12 Amp - 

0.46 Ohms.$8.95 
UP TO 36 VAC IN- .01 HY3 

2.5 Amp- 
UP TO 28VDC OUT LO -VOLT. XFMRS 
lA $ 3.00 Primaries 115v. 
2A 4.00 60 Cycle 
4A 8.00 36V -40V at 3.5 

10A 14.50 amps ..$3.75 
12A 18.00 24v -1.5A .. 1.98 
24A 36.00 8v -1.5A .. .98 

16v -5A 3.75 
UP TO 54 VAC IN- HI CAP. FILTER 

CONDENSERS 
UP TO 42 VDC OUT Cap. WVDC Price 

2A $ 6.50 2000 6 $1.85 
9A 8,50 500 200 2.00 

01A .66 559 .98 
2C21 .66 615 .44 
2C22 .54 700 -A ... 23.50 PRECISION RESISTORS 
2J21A 14.95 700 -8 ... 23.50 
2J22 14.95 700 -C ... 23.50 OHMS OHMS OHMS 

DYNAMOTORS 2J26 24.50 703 -A 6.75 5 150 7.500 
Filament Transformers- 115V/50 -60 2J27 21.50 704 -A .89 O5 250 10,000 

lepot Output Radio 2J31 29.75 705 -A ... 2.45 10 430 12,000 cps input. 
Type Volts Amps Volts Amps. Set 2J32 38.75 706 -AY ... 42.50 18 468 17,000 p p 

PE86 28 1.25 250 .060 RC36 2J38 7066Y ... 37.50 82 800 20,000 Item Rating Each 
0M416 14 6.2 330 .1 ]O RU 19 2.139 47.50 706CY ... 37.50 iso 920 30,000 FT -674 8.1V /1.5Á ..S 1.30 
DM33A 28 7 540 .250 BC 456 2J49 59.50 706EV ... 44.50 125 1100 35.000 FT -157 4V/16A, 2.5V/1.75Á ... 2.95 
PElO1C 13/26 12.6 400 .135 SCR 515 2J61 54.50 7156 11.25 128 4300 84,000 FT -107 6V /.258 .79 

6.3 800 .020 2J62 48.50 717A 30c EACH 30 FOR $2.50 FT -924 5.25V /21 A. 2x7.75V /6.SÁ 17.95 
BD AR 93 28 3.25 375 .150 362400 5.25 718 DY 44.50 100K 120K 150K 220K FT-824 2x26V /2.5Á, 16V /lA. 
23350 27 1.75 285 .075 APN -1 36P1 4.95 7l9Á 24.50 40e EACH 10 FOR $3.50 7.2V/7Á, 6.4V /1OÁ. 

ZÁ0515 12/24 4/2 500 .050 3CP1 2.25 723A 9'75 1 MEGOHM EACH 759 6.4V/2A 12.95 
B -19 pack 12 9.4 275 .110 MARK II 3C23 9.95 7248/6 . 13.15 FT -463 6.3VCT /1A. 5VCT /3A, 

500 .050 3C30 7248 3.15 VCT /3A 5.49 
D -104 12 225 .100 3DPI 3.95 725A 7.75 FT -55 -2 7.2V/21.5A, 6.5V /6.85A, 

440 .200 3EP3 3.95 726A 6.75 POWER RESISTORS 5V /6A, 5V /3A 6.29 
DA -3A 28 10 300 .060 SCR 522 3FP7 2.19 730A 31.45 12000 -WW -5 % Tol. FT -986 1ßV @ 4.SÁ ar 12V @ 2 79 

150 .010 3J31 ß5.0O BOO 4.5Ä 
14.5 .5 4C27 9.75 ß01A 2.44 11g" Ferrule, 9r /2" Long FT -3ßA 6.3/2.5A, 2x2.5V/7A. . 4.19 

5053 28 1.4 250 .060 APNI 4J38 87.50 809 1.65 Res. -Ohms Price Res. -Ohms Price FT -827 2.SV /2.5Á, 7V /7A TAP 
PE73CM 28 19 1000 .350 BC 375 5FP7 2.05 837 

3.25 2.50 550 1980 ....35e 2.5V/2.5Á 16KV TEST 18.95 

C0023ÁÁ% 13 12.6 400 .135 5GP1 4.75 838 
250 359 225 305 FT -340 2x2.5V/3A, 7V /7A -23KV 24.95 

26 6.3 800 .020 5J23 12.75 860 
9 1.12 SJ30 24.50 861 23.50 

1.45 32.5 35c 3001 ..355 FT -038 6.3VE/500A WELD 29.45 
PE94 28 10 300 .200 SCR 522 6U5/6U5G, .89 876 .75 40 309 450 -650 

150 .101 10Y .42 932 .28 50 459 5000 ..409 Plate Transformers- 115Y/50 -60 
14.5 .5 12587 .. 14.65 1tí19 39 455 6300 ....55c Cps input. 

125K7 .. .79 1625 ,39 100 709 4,500 50e Item Rating Each 
15E .79 1626 .35 350 8,000 90c 

INVERTERS 15E .75 1969 125 65e PT -919 1200 -0- 1200 200 MA....$ 8.95 
PE- 218 -E: Input: 25 28 vdc. 92 amp. Out- 15R .75 1961 4.75 1250 45c 160.000 PT-976 Auto: 120VCT /10 MA... .69 

put: 115 '3 5U -500 cY 1500 volt-am- /51 
.42 8013A 4ßs 

O Tapped to give 10 equal sections with PT-31A 2x300V/5 MA .79 

Peres. Dim, 17"x61/2,x10". except 
35/51 .74 9004 .27 q tabs. PT -403 Auto: 70V /lA 2.29 

PE- 218 -H: Saute above xcept i ' 38 .54 9006 PT -160 1120VCT/770 MA, 590 

161/ "xß "x I0 ". 
a 
New ..$34.50 39/44 .52 GL697 VCT /82 MA, 25 lbs... 24.95 

PE -206: Input: 28 vdc, 38 amps. Output: 455 .32 NR74 .27 UNIVERSAL POWER TRANSFORMER PT -170 Auto: 1156/146/137/128 - 3.29 
80 v 8)l . 

New 
volt -amps. Dim: 2.50 2278 4.39 0K61 85.00 .79 

¡1t /. "x101/ ..$22.50 5C27 4.39 OK61 85.00 Pri: Vibrator Input fd 6/12. 24/110 VDC. 
.79 

MGM 4950 No 11400 CO.c. 3d 
A.lOSU Output: 

48(10 4l7Á 18.75 VR9Ì 
85.00 

1.45 Sec 
Input: 20 -0- -230 V? 40áMÁ 6 3ó 1.ßA. 

PT-31A 
-976 120VCT /1O MA 

-500 va. 1 phase $75.00 $75.00 532 3.49 WL530 ... 9.95 Each $1.49 PT-12A 28OVCT /1.28 2.95 

Mail orders promptly filled. All prices F.O.B. New York City. Send money order or check. Only shipping sent C.O.D. Rated concerns send purchase 

order. All Merchandise Subject to Prior Sale. Prices Subject to Change Without Notice. 

131 LIBERTY STREET, NEW YORK, N. Y., DEPT. E4, PHONE DIGBY -9 -4124 

/ 

/ 

/ 

/ 

/ 
/ 

/ 

/ 
/ 

/ 

NOW IN PRODUCTION 
Famous -For -Quality 
JERSEY SPECIALTY 

300 -OHM Twin Lead TV Wire 

20 -100 MIL WEB 

20 -80 MIL WEB 

20 -55 MIL WEB 

22 -55 MIL WEB 

20 and 22 GAUGE PURE COPPER 

AND - 
4- Conductor ROTOR WIRE 

IMPORTANT NOTE: 
Expanded sales force now covering entire country. Write for 
representative appointment in your state. 

Write for descriptive circular and quotations 

\ 1 
April, 1952 

JERSEY SPECIALTY CO. 
Little Falls, New Jersey 

All Phones: Little Falls 4.0784. 1404. 1405 

/ 

/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

/ 

/ 

/ 

/ 
/ 

mote r- {'.dei oca2e 
fro, (60A,./ 

with easy -to- install 

Blonder- Tongue 
ALL -CHANNEL 

MASTER 
ANTENNA 
SYSTEMS 

Distribution Amplifier 
8 TV Set Outlets 

Model #DA8 -1 -M List Price $87.50 

Distribution Amplifier 
2 TV Set Outlets 

Model #DA2.1 -M List Price $39.50 

Commercial Antensifier (30 Times 
Gain) Use As Pre -Amplifier, Line 
Amplifier or de -luxe Booster 

Model #CA -1 -M List Price $77.50 

More Gain Per Dollar! 
B -T Home Antensifier Model HA -2 -M 

Finest All- Channel TV Booster, Fully 
Automatic, 16 Times Gain. In Metal 
Cabinet List Price $57.50 

Literature on Request write Dept. E4 

Blonder- Tongue Labs., Inc. Mt. Vernon, N. Y. 
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HI-FI FANS Olden taie 9acsxaud 
PERMOFLUX Royal Eight" SPEAKER 

For Test TODAY! 
10 DAY TRIAL 

MONEY BACK GUARANTEE! 
High Fidelity Fans the country over 
acclaim the clean, brilliant life -like 
musical reproduction of the Permoflux 
Royal Eight "... the 8" Speaker 
proved comparable to any 12 "! 
Combined with the new Permoflux 
Corner Baffle ... either singly or 
arranged in Multiple Speaker Units 
... the Royal Eight" re- creates orig- 
inal programs with even superior 
sensitivity and fidelity ... every in- 
strument in full range tonal balance. 
Here's Big Speaker Performance in 
a small easy -to- install frame at a 
sensible price. 

IMPORTANT: This sensational offer 
available from Distributors display- 
ing a Blow -up of this ad or upon 
writing to the PERMOFLUX COR- 
PORATION, Chicago 39, Illinois. 

Royal Blue Line Catalog J -207 avail- 
able upon request. 

PERMOFLUX 

ROYAL EIGHT" 

WITH THE 

_':;` FAMOUS 

BLUE CONE 

DEALER'S PRICE $13.50 

ROYAL EIGHT " 

CHICAGO 39, ILLINOIS 
GLENDALE 5, CALIFORNIA 

Canadian Licensee -Campbell Mfg. Company, 
Toronto, Canada 

PERMOFLUX CORPORATION 
4918 W. Grand Ave., Chicago 39, III. 

Please send Permoflux Royal Eight" 
(8T -8 -1) FOR 10 DAY TRIAL 

D Check D Money order enclosed 

Your Name 

Address 

City Zone State 

MANUFACTURERS! 
EXPORTERS! 

PURCHASING AGENTS! 
HONESTY INTEGRITY 

.QUALITY OF 

PRODUCT 

I! I Ì I I I I I I I I I f I D ))) V 

Radio and Receiving Tubes 
Transmitting & 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. 

225 N. Wabash Ave., Dept. R, Chicago 1,111. 

Phone ANdover 3 -0841 

BRANCH OFFICES 

9015 Wilshire Blvd., Beverly Hills, Cal., CR 4 -6237 
507 Fifth Ave., New York 17, New York, MU 7 -0084 

110 

J 

Vta 
SINGLE REFLECTOR 

CONICALS 
1259 -Single Bay 

3 /B" elements. 3.19 
1256- Single Bay 

1/2" elements. 3.89 
1254 -Double Bay 

3 /g" elements. 6.68 
1258-Double Bay 

1/2" elements. 7.89 
1257 -Four Bay 

1/2" elements.14.89 
1253 -Four Bay 

1 /a" lements.17.19 

FIVE ELEMENT VAGI BEAMS 
2002 to 20616 -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 conical -lots of 6 1.69 
244 -Swift Rig Folded Hi Straight Low 3.49 

2113 -Deluxe Indoor Antenna 1.99 
1860- Chimney Mount Dozen Lots 1.19 
1905 -31/2" Mast Snap -On Standoff Per 100 3.60 
1873 -31/2" Mast Standoff Insulator Per 100 5.50 
1872 -4" Nail -In Insulator Lots of 50 .02 
1870 -31/2 Wood Screw -Eye Insulator Lots of 50 .02 
1229 -Single Bay Conical 3.75 
1861 -5 Ft. 11/a Diam. Gale. Steel Mast .82 

Send for quantity prices and complete list 

TELEVISION SUPPLY CO. 
Box 13 Greenpoint Station Brooklyn, N. Y. 

times called the "woofer "), or B the 
two speakers may be mounted in a single coaxial structure with the 
tweeter at the center of the woofer. 
When two loudspeakers are used in 
this manner, the frequency below which 
the low- frequency speaker receives the 
electrical signal and above which the 
high- frequency speaker receives the 
signal is called the "crossover fre- 
quency." The "crossover network" for 
separating these frequencies which in 
the simplest case consists merely of a 
capacity in series with the tweeter 
and an inductance in series with the 
woofer, permits signals of the correct 
frequency to energize the proper loud- 
speaker. 

The other commonly used method of 
obtaining good loudspeaker frequency 
response is by use of the "duocone" 
principle in a single loudspeaker. A 
double cone is used, so that whereas 
the entire cone moves at -low fre- 
quencies, at high frequencies only the 
center section moves. This type of 
loudspeaker gives the same type of 
performance as the dual coaxial unit, 
but has a much simpler construction 
and all the sound originates in the one 
loudspeaker. Extremely good results 
have been obtained with the use of 
loudspeakers of this type. 

Loudspeaker Baffles 
Loudspeakers are designed for a wide 

frequency response, with a large cone 
for good low- frequency reproduction 
and a small cone for good high -fre- 
quency reproduction. However, the 
size of the loudspeaker cone alone will 
not insure adequate low- frequency re- 
production, and for good performance, 
the loudspeaker must be mounted in a 
proper type of cabinet. 

If the loudspeaker is mounted alone 
in free air, the sound from the back 
of the cone is 180° out -of -phase with 
the sound from the front. At low fre- 
quencies where the wavelength of the 
sound is much greater than the dimen- 
sions of the loudspeaker, the sounds 
from the two sides of the cone tend to 
cancel each other. To reduce this ef- 
fect, it is necessary to mount the loud- 
speaker in a baffle which prevents this 
interference. Many different types of 
baffles have been developed to give bet- 
ter low- frequency reproduction from a 
loudspeaker, at the same time being 
reasonably economical and not requir- 
ing an excessive amount of space. 

The simplest type of baffle is ob- 
tained by mounting the loudspeaker in 
a very large plane surface or wall, so 
that the sound from the back has to 
travel a great distance to reach the 
front, and cancellation will take place 
only at very low frequencies which are 
normally not heard. For good repro- 
duction of frequencies` down to 50 cps, 
the baffle should be approximately 8 
feet square, with the loudspeaker 
mounted off the center. When loud- 
speaker response curves are given by 
the manufacturer, they are generally 
measured in a large baffle of this type. 
This method of loudspeaker baffling is 
quite popular for built -in home repro- 
duction systems, where the speakers 
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are often mounted in a wall or a clo >et. 

It has, however, the disadvantage that 
it requires a considerable amount of 

space or a convenient wall. 
The most common type of mounting 

for loudspeakers in commercial radio 
receivers and sound reproducers is the 
conventional open -back cabinet which 
also contains the receiver -amplifier 
chassis and the phonograph mecha- 
nism. This baffle is objectionable 
acoustically, because the enclosure be- 
hind the loudspeaker acts as an open - 
ended resonant tube and accentuates 
the response at its resonant frequency. 
This resonance generally occurs some- 
where in the frequency range between 
100 and 200 cps, and results in the 
"boomy" quality which is so charac- 
teristic of most commercial radio re- 
ceivers. These faults are not present 
in properly designed cabinets. Good 
results are obtained by mounting the 
loudspeaker either in a back- enclosed 
cabinet, in a bass -reflex cabinet, or in 
a folded -horn cabinet. 

The back -enclosed cabinet is a sim- 
ple baffle consisting of a rigid box 
which completely encloses the back of 
the speaker, and padded on the inside 
with sound absorbent material. Thus 
the sound from the back of the cone 
is completely absorbed. The effect of 
the cabinet volume coupled to the 
speaker is to raise its resonant fre- 
quency, therefore the volume should be 
as large as is conveniently possible, and 
this type of cabinet is most suitable for 
loudspeakers whose resonant frequency 
is quite low. 

At low frequencies, the coupling be- 
tween the loudspeaker and the air de- 
pends upon the size of the cone. If the 
cone is made large enough for effective 
low- frequency response the high -fre- 
quency response is reduced, and con- 
siderable expense is involved in pur- 
chasing the large low- frequency unit 
and an additional high- frequency unit. 
The bass -reflex cabinet is a simple and 
effective method of increasing the cou- 
pling to the air by acting as an acous- 
tic phase inverter, and adds the sound 
from the back of the cone in -phase 
with the sound from the front at low 
frequencies. It consists of a closed 
cabinet with an opening through which 
the volume is coupled to the air and 
has the same effect as a resonant LC 
circuit. Best results are obtained 
when this resonant frequency is the 
same as that of the loudspeaker, and 
when the area of the opening is ap- 
proximately that of the cone. The 
bass -reflex cabinet is widely used in 
high -quality sound reproducing sys- 
tems, and has given excellent results 
with speakers ranging in size from 
8 -inch to the large 18 -inch woofers 
used in theaters and auditoriums. 

The folded -horn type of cabinet has 
become widely used in home repro- 
ducing systems where the best low - 
frequency reproduction is desired. In 
this type of cabinet the sound is radi- 
ated from the front of the speaker cone 
at high frequencies, and through a 
horn coupled to the back of the cone at 
low frequencies. When the cabinet is 
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flyweight or heavyweight 

builds the world's toughest transformers 
in a complete range for every need 

From "flyweight" High Q Chokes to "heavyweight" Modulation bruisers, 
CHICAGO "Sealed -in- Steel" transformers are really rugged. Talk about 
"torture" -these units can "take it," and deliver complete dependability 
and continuous service under the most adverse conditions. Your elec- 
tronic parts distributor can supply the complete range of CHICAGO New 
Equipment units for every modern circuit requirement: Power, Bias, 
Filament, Filter, Audio, MIL -T -27, Stepdown, etc. -all in exclusive 
"Sealed -in- Steel" construction. 

THERE'S NOTHING TOUGHER 

THAN THE "SEALED -IN- STEEL" 

NEW EQUIPMENT LINE 

CHICAGO'S one -piece drawn -steel cases are 
the strongest, toughest, best -looking 
transformer construction available. The 
one -piece seamless design (in a choice of 3 
mountings) enclosing an electronically 
perfect unit, provides the best possible 
electrostatic and magnetic shielding, with 
complete protection against adverse atmos- 
pheric conditions. Whether your trans- 
formers must pass the most rigid MIL -T- 
27 specs. or are intended simply for average 
applications play safe- choose CHICAGO 
"Sealed -in- Steel" transformers. 

FREE "NEW EQUIPMENT" CATALOG 
You'll want the full details on 
CHICAGO'S New Equipment Line - 
covering the full range of "Sealed -in- 
Steel" transformers designed for 
every modern circuit application. 
Write for your Free copy of this im- 
portant catalog today, or get it from 
your electronic parts distributor. 

Available in 3 Versatile 
Constructions 

H -TYPE 

Hermetic sealing meets 
all MIL -T -27 specs. Steel 
base cover is deep -seal 
soldered into case. Ter- 
minals hermetically 
sealed. Ceramic bushings. 
Stud- mounted unit. 

5 -TYPE 

Steel base cover fitted 
with phenolic terminal 
board. Convenient num- 
bered solder lug termi- 
nals. Flange- mounted. 

C -TYP E 

With 10" color -coded 
leads brought out through 
fibre board base cover. 
Lead ends are stripped 
and tinned for easy sol- 
dering. Flange- mounted. 

CHICAGO TRANSFORMER 
DIVISION OF ESSEX WIRE CORPORATION 

3501 ADDISON STREET CHICAGO 18, ILLINOIS 
TPADE MARK REG. 
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CATALOGUE SPECIALS 
NOVICE CW TRANSMITTER 

Here's a neat and compact surplus item which on- verts very simply to 3700 -3750 KC crystal controlled. Condition? Guaranteed suitable. Instructions? Yes, we furnish them! Complete, comprehensive, step -by- step; nothing left to guesswork. This is BC -458, the command transmitter which has been such a favorite 
BC 457, described in N November this ad 

ill 
appears, 

all gone, 
the 

so v e worked out 
in 

conversion on BC -458. gNow don't wait until these are all gone! ONLY.... $7.95 
VHF COMBINATION BARGAIN Here's your two meter set -up. Includes T -23 /ARC -5 4- channel 100 -156 Transmitter, R -28 /ARC -5 compan- ion Receiver, MD -7 /ARC -5 Modulator, C -30 /ARC -5 push- button control box, schematics. Weight 35 lbs. Excellent used, with all tubes $82.50 Add for 24 v dynamotors 7.45 

COMMAND EQUIPMENT 
With free dope sheets and schematics 

RECEIVERS 
BC -455. 6 -9 mc. NEW $12.95. GOOD USED. .57.95 TRANSMITTERS 
T -19 /ARC -5, 3 -4 me., Excellent 517.95 
BC -457 or T-20 /ARC-5, 4 -5.3 mc. Like new 12.95 BC -458 or T -21 /ARC -5, 5.3 -7 mc, Excellent used 7.95 T -23 /ARC -5, VHF, 100 -156 mc. Excellent used 42.50 Good used, less tubes ............. 19.95 MOD BC -456. Brand new $5.95. Excellent used 2.49 As is, for parts 

e 
1.29 274N PLUG. 7 -prong male plug to fit back of command 

saine s. ana xmtrs. This is the e plug as used the racks. NEW, each 21e; five for. ..$1.00 Local Control Adapter 
21e; 

for 274N or ARC -5 ovr Exact pot, switch, knobs, etched plate, and instruc- tion data. Ready to mount -$1.29 SPLINE TUNING KNOB 79c 
APN -1 WOBBULATOR 

Now you can bui d ethat 
Radio " VERSATILES SWEEP FRE- QUENCY GENERATOR "! We've managed to acquire only 100 of the APN -1 m a g n e t i c u n i t s. So HURRY! With reprint of the article $6.95 

BROADCAST BAND & AERO 
MN -26 -C Remote Controlled navigational di- 
rection finder and communications receiver. 
Manual DF in any one of three freq. bands, 
150 to 1500 KC. 24 V. Self contained dy- 
namotor supply. Complete installation, includ- 
ing receiver, control box, loop, azimuth con- trol, Left -Right Indicator, plugs, loop trans- 
mission and flex. 
BRAND NEW, ORIG. PACKfts. $69.50 
MN -26 -C alone, New 

s 
$39.50 

MN -20 -E Loop, Brand new 6.95 
MN -52 Crank drive, New 2.50 

MARINE RADIOMEN 
Send now for our latest Marine Catalogue describ- ing and pricing the famous G.L. MARINER" transmitters, receivers, and Direction Finders. 

4 USES -4 DOLLARS 
The most versatile dynamotor in surplus! The best dynamotor for conversion to 6 v. Multiple windings! After conversion you get choice of 190 or 350 v at 50 MA or 250 v at 100 MA. No brushes to shift around, no mechanical work. Or use it as a 2:1 or 1:2 step -up or step -down transformer for DC voltage! Changes 6 to 12, or 12 to 24, or vice versa, up to 3 A. Or use it as a GENERATOR. Turn with motor, get 12 v DC at 12.6 A or 24 v DC at 6.3 A, plus high voltage. In- cludes easily removable self- contained 800:1 sealed -in- oil gear reduction unit. Complete dope sheet @4.0 furnished. BRAND NEW ,DD 

PRECISION CALIBRATED TUNER Build a Q- meter or an audio oscillator, a signal gen- erator, a VFO, an ultra-stable receiver, or you name it! Lab -standard accuracy and resetability, 3 gang condenser assembly with 4" precision dial etched 1.5.12 mc in 3 bands plus a reference scale. Trian- gular plastic hairline indicator; 50:1 ratio drive as- sembly, all gears spring -loaded double- section. Has tuning lock. Plates are two single spaced 250 uuf, and one double- spaced 260 tuf section. Use double spaced section to eliminate drift. All are ceramic in- sulated. 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 xustr. We furnish free schematic complete TCS -12 with this. $4.95 ONLY 

NEW CARBON MIKE 
A little gem! Same impedance as T -17, but hold ' the palm of your hand- Nice flexible cord with stand- and 3- circuit plug. Press -to -talk switch. New BRAND NEW $2.79 

9 TO 13 VOLT TRANSFORMER 
OR LINE VOLTAGE BOOSTER Tapped transformer. Input 115 V 60 cy, 9 to 13 volts out in 1 volt steps at 3 amps. Our free sche- matic shows lots of uses. NEW $1.89 

HI -FI DYNAMIC HEADSET! 
A lucky purchase from Uncle! This is the DYNAMIC set, using waterproof fiber cones, which K' abso- lutely best music reproduction, flat from almost noth- ing to beyond 10,000 CPS. Permoflux net Price new is $49.95 per set! These have large chamois cushion ear muffs. Mis- matching impedance 10:1 makes no dif- ference with these babies. Bass notes come out like a 15" speaker. Don't miss these! 600 ohms i pedance. Checked out $4.95 

2 VOLT, 20 amp, hr. 
wet Oc BBI5S 

transparent Fibrite Lightweight plastic. 4" Nan-s5ill, 
high 

sepl. Ship. 3 ball 
filling 

4" x 3" o 5i/a" high otions. Shipped dry, with flung and charging instructions. 
2 VOOiT CHARGER, u1153 V, 50/804 y.binnHigh quality unit uses step -down transformer and dry disc rectifier, with pilot lamp in output to indicate and regulate charging rate. With instructions. EYEDROPPER type battery filler, 
ALL 4 ITEMS, ALL BRAND NEW, ONLY $4.95 

AUDIO SUPER -SPECIALS 
SUPER HI -Q high cut choke. 0.65 H, 55 ohms DC. Tune with 001 -.0004 MF. ONLY LOW CUT, 5 H. 284 ohms. Tune with 1 51F. Or use as 50 ma filter choke. ONLY 98c OUNCER Transformers, one for mike to push -pull grids, flat 30 to 15,000 CPS; other for push -pull output, tapped sec., turns 14:1. In unit with resistors. con- densers, etc. BOTH FOR ONLY $.9 PHASE SPLITTER, or low -level mixer, or hybrid. push -pull unit. Has 3 windings, each exactly 111 to any other: essentially flat 100 -15,000 CPS. BRAND NEW. ONLY 69c 

G.L. ELECTRONICS 
905 5. Vermont Ave., Los Angeles 6, Calif. 

AI I Prices F.O.B. Los Angeles Calif. Buyers Add Sales Tax SEND FOR OUR CATALOGUE. 
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designed to be placed in a corner of the 
room, the walls form part of the horn, 
and frequencies as low as 20 to 30 cps 
can be reproduced using standard com- 
mercial speakers in cabinets of prac- 
tical sizes. 

Generally, the quality of the loud- 
speaker and the type of cabinet used 
with it in any specific system will be 
determined mainly by economic con- 
siderations, since a loudspeaker of the 
best quality can be the most expensive 
single component in the system. When 
a back -enclosed or a bass -reflex cabi- 
net are to be used, these may either be 
purchased commercially or, for home 
construction, information is generally 
available from the loudspeaker manu- 
facturer for the best cabinet dimen- 
sions to be used with the particular 
speaker. 

(Concluded next month) 

International Short -Wave 
(Continued from page 69) 

Radio Algerie now on 6.200 at 1600- 
1800. However, a recent WRH Bulle- 
tin said Radio Algerie can now be 
heard at 1500 -1800 over 6.145 and 7.280. 

Andorra - Radio Andorra, 5.990V, 
noted with sponsored programs around 
1515; much QRM; identifies in French 
and Spanish. (Mudryj, Mich., via 
United 49'ers Radio Society) 

Anglo- Egyptian Sudan -Radio Om- 
durman, is using 9.746, 5.975 (at 2315- 
2345 only) and 17.900; schedule is 
Arabic 2315 -2345, 1130 -1430; on Fri- 
days has additional programs in Arabic 
0300 -0430, 0900 -1000; English is Fri- 
days 1230 -1300; the 16 -m. outlet is still 
experimental. (WRH Bulletin) 

Angola- CR6RP, Radio Clube do 
Cuanza Sul, Redondo, gives its fre- 
quency as 7.895 and output as 250 
watts; schedule of 0700 -0845, 1330- 
1545. (Radio Sweden) Luanda, 11.862, 
noted at fair level 1300 -1530 with var- 
ied musical program. (Sutton, Ohio) 
In verifying the 11.862 outlet for Bell - 
ington, N. Y., station officials also listed 
9.632. Bellington recently noted the 
11.862 channel on extended schedule to 
1731 sign -off. 

Radio Diamang, Dundo, CR6RG, is 
noted on a new channel of 6.86; high 
level at 1300 -1430; gong note precedes 
call; woman announcer; closes 1430 
with "A Portuguesa." (Ridgeway, 
South Africa) 

Argentina - LRU, 15.29, Buenos 
Aires, noted with English 2330 -0100, 
fair level. (Balbi, Calif.) Starts Eng- 
lish on this channel for North America 
2300. LRA, 15.345, is noted signing off 
0100, good level some nights, according 
to Saylor, Va. The new 15.345 outlet is 
used primarily for Spanish -language 
sessions. 

LRA, 17.720, noted 1945 in English. 
(Niblack, Ind.) This one is used for 
English to North America 1730 -2030. 

LRT, 11.842, Tucuman, Radio Inde- 
pendencia, noted 1830 with good signal. 
(Catch, England) 

Austria - Blue Danube Network, 
9.617, noted 1000 with news headlines; 

noted another day with news 0600. 
(Pearce, England) This one heard on 
5.080 at good strength around 1500. 
(O'Sullivan, England) 

Brazil -Radio Record, 15.135, noted 
signing on 0300 with foreign -language 
session. (Saylor, Va.) Radio Nacional, 
9.720, heard 2030 with call. (Sams, 
Oregon) This one noted to 2210 sign - 
off at fair level. ( Oestreich, Washing- 
ton State) Also heard by Eccles, Minn. 

ZYB5, 4.935, Radio Poti, Natal, noted 
1620 with gongs and call by woman 
announcer; ZYP23, 5.045, Petropolis, 
heard with short newscast in Portu- 
guese 1817. (Catch, England) 

British Guiana - ZFY, 5.980A, 
Georgetown, signs on 0445; relays 
BBC news 0600. (Nichols, W. Va.) 

British New Guinea -VLT9, 9.52, Pt. 
Moresby, noted 0215 to 0300 sign -off; 
fine signal with a little trace of 
CWQRM. (Langerdorf, Nevada) 

British Somaliland -Radio Somali, 
7.125A, noted to 0930 closedown. (Ra- 
dio Sweden) 

Bulgaria -Radio Sofia, 7.671, excel- 
lent level 0055 in native. (Kary, Pa.) 
English periods are 1500 -1514 and 
1600 -1629 on 6.070; 2000 -2020, 2300- 
2314 on 9.700A. (Radio Sweden) 

Burma -The English programs from 
Burmese Broadcasting Service, Ran- 
goon, can be heard 2015 -2030 (not 
Sun.) on 9.543; 0115 -0145 (not Mon.) 
on 6.035, 9.543; and 0915 -1015 daily on 
4.775, 9.543. (WRH Bulletin) 

Canada -CBNX, 5.970A, St. John's, 
Newfoundland, noted 1430 with weak 
level in New York. (Mast) 

VE9AI, 9.540, Edmonton, Alberta, 
has news 1430; usually is good level in 
Washington State during daylight; 
announces as CJCA (m.w. outlet on 930 
kc.). (Tarr) Heard at good level 1005- 
1014. (Locke, La.) Noted 1730 -1830 at 
high level. (Oestreich, Washington 
State) 

Canary Islands - EA8AB, 7.518A, 
noted 1650 with operatic music; at 1700 
clock chimes "10 p.m. "; follows with 
music; closes 1800 after news in Span- 
ish. Ends with "Viva Franco! Arriba 
Espana!" and Spanish march. (Pearce, 
England) 

Cape Verde Islands -Praia, 5.860A, 
gives news of Portugal in Portuguese 
at 1630, signs off 1700 with "A Portu- 
guesa." (Kary, Pa.) 

Ceylon -Radio Ceylon, 15.120, opens 
2045 with request session; noted still 
at good volume 2245; heard on 17.730 
with sponsored musical program 0015. 
(Sanderson, Australia) Heard signing 
off 1145 on 11.975 but one day ran to 
1215. (Fuller, Rhode Island) 

Chile- CE622, 6.221, Santiago, noted 
2245 -2335 sign -off. (Machwart, Mich.) 

China -Latest schedules from Radio 
Peking list Japanese 0600 -0630 on 
11.690, 15.060, 9.020. Sends QSL card 
now. (Pearce, England) The 15.056A 
channel noted in Chinese 2240. (Lane, 
Wyo.) Mukden, Manchuria, appears 
to have moved from 7.670A and may be 
the station now heard on 3.650A. (Ra- 
dio Australia) 

Colombia - Radio Nacional, 6.200, 
Bogota, noted with call 2230. (Sams, 
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Ore.) HJDW, 5.055, Medellin, noted 
1900 with station call; fair level in 
England. (Catch) HJEF, 4.768, Cali, 
" Radiodifusora del Occidente," is a new 
on.? noted evenings (EST) ; also new is 
H,TU, 4.797, Armenia, "La Voz del 
Ccmercio," also heard well evenings 
(h ST) . (Legges, N. Y., via URDXC) 

osta Rica -TIRH, 11.972, San Jose, 
is good level some days around 1300- 
1500. (Saylor, Va.) 

Cuba -COCW is currently on meas- 
uled 6.314V; noted 1928 with music. 
(Oskay, N. J.) Radio Salas, COBZ, 

9.1)30, Havana, noted with call 2000. 
(Earns, Ore.) 

Curacao -PJC2, 5.014, Willemstad, 
noted after 1910 with popular record- 
ings and commercial announcements 
in English. (Catch, England) 

Cyprus -The Near East Arab Broad - 
ci sting Station, Limassol, is now sched- 
u ed 2255 -0130 on 6.135, 6.170, 6.790, 
9.350; 0300 -1000 on 6.170, 6.790, 9.650, 
1..720; 1000 -1400 on 6.135, 6.790, 9.650. 
A 11 programs are in Arabic with news 
2300, 0045, 0100, 0630, 1030, 1115, 1330; 
d ctation speed news 0100 and 1115 (ex- 
c,>pt on 6.790 which carries the General 
Program). (WRH Bulletin) The 6.170 
o rtlet noted around 0000 in Arabic at 
fair to poor level; the 6.790 outlet was 
pDor 0025 with Arabic music. (Kart', 
F a.) 

Czechoslovakia- Prague, now an- 
nouncing as "The Voice of Peace," 
noted on 11.840 in English 0715 -0745; 
announced 15.320 in parallel but was 
not audible in 19 -m. band. Announced 
f irther English broadcasts daily 1400 
and 1600 in the 25- and 48 -m. bands. 
Noted in English 1400 on 6.170, 11.875. 
(Pearce, England) Heard on 15.320 at 
C730 announcing as "The Voice of 
Peace." (Fried, Mich.) At 1400 in Eng- 
1 .sh on 11.875. (Bellington, N. Y.) 

Denmark -OZF, 9.52, Copenhagen, 
Noted 2130 signing off English for 
North America; weak in Iowa. (Lund) 

Dominican Republic - HI8Z, 5.023, 
:lantiago, moved here from 5.030. (Leg - 
i;es, N. Y., via URDXC) 

Dutch New Guinea -Radio Hollandia 
1 ias moved back to its former 7.170 
pot. (Cushen, N. Z.) 

Ecuador- HC2CA, Salinas, was noted 
,.ecently on a new channel of 6.902 at 
:!100. (Machwart, Mich.) 

Egypt -Radio Cairo has settled down 
on 9.715 (from 9.555). (WRH Bulletin; 
others). Noted more recently opening 
1400 with news; usually closes around 
L600; several monitors report this one 
with news also 1430. In verifying for 
3ellington, N. Y., listed frequency of 
').715 at 1345 -1700, power 6 kw. 

El Salvador - YSUA, 6.100.3, San 
Salvador, noted 2005 with music. (Os- 
ay, N. J.) 

Ethiopia -Radio Addis Ababa, ETAA, 
L5.047A, noted Saturdays and Sundays 
around 1235 -1303 sign -off; good signal 
in Louisiana. (Locke) 

Finland- Helsinki, 15.190, noted with 
news 0715 -0724; announces 9.55 and 
17.800 in parallel and that repeat 
broadcast at 2200 (for USA) is on these 
three outlets. (Pearce, England) 

France -Sanderson, Australia, re- 
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MECHANICS 
WHO TRY TO FIX THEIR OW 

CAPA 
CA'S N0.1 
OR FAYORIi 
Over 2,400 million Sprague Black Beauty 
Telec«fáp molded paper tubular capaci- 
tor/in use today tell their own story 
of unsurpassed quality! And they cost 

no more! 

These sturdy molded tubulars 
are the only capacitors in radio - 
television parts history that have 
been imitated but not dupli- 
cated. Only Sprague Telecaps 
are made by the exclusive dry 
assembly process ... and that's 
why they're unmatched for t 
dependable performance! 

ELECA 
MOLDED.; 

BIJLARS 
Sprague's Famous 
"Black Beauties" 

SPRAGUE PRODUCTS COMM 
(Dictribulora' Division of Sprague Elecfric Co.)i 

51 Marshall Street 
North Adorns. Massachusetts 
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the only complete 
up -to -date catalog 

for Everything in 

Radio, Television & 

Industrial Electronics 

Send for the Buying Guide that's used 
daily by thousands of service techni- 
cians, engineers, Amateurs, sound 
men, builders and experimenters. 
Make your selections from the world's 
largest stocks of quality equipment - 
at lowest money -saving prices. Get 
every buying advantage at ALLIED - 
speedy delivery, expert personal help, 
and complete satisfaction on every or- 
der. Make ALLIED your single, depend- 
able source for electronic supplies. 

R FREE; CAT41o. 

ALLIED RADIO 
ALLIED RADIO CORP., Dept. 1-DA-2 
833 W. Jackson Blvd., Chicago 7, III. 

Send FREE 212 -Page ALLIED Catalog 

Name 

Address 

City 

Zone State 

III 

ports Paris on 21.740 with French pro- 
gram of news and music 0615. 

Paris, 5.97, heard 1642 -1645 with 
French lesson; signed off 1645 in Por- 
tuguese. Noted on 7.24 at 0845 -0900; 
at 0900 identified in English and an- 
nounced English service for Sat. and 
Sun.0800 -0900 on that channel. (Rodger, 
Scotland) Paris noted on 9.560 and 
9.680 at high level around 2000; signed 
off 2030; no English. (Niblack, Ind.) 
Paris, 9.755, is noted around 1300 with 
a United Nations broadcast. (Leary, 
Ind.) 

French Equatorial Africa - Radio 
Brazzaville, 11.970, noted with news 
1745 -1800. (Ripton, N. Y.) Is also par- 
allel on 9.440 at that time. Heard by 
Guterman, N. J., with news around 
1545 -1600, then in French. 

Heard on 9.440 with program of 
French news and music 0045. (Sander- 
son, Australia.) The 11.970 outlet noted 
with news 1200 -1215. (Bishop, Ohio) 

An outlet of this country on 15.596A 
was recently heard with news in 
French 1400 and signing off with "La 
Marseillaise" 1500. (Kary, Pa.) May be 
Radio Chad. 

French Morocco -Radio Maroc, 6.006, 
Rabat, noted 0200 -0330 fade -out with 
all- Arabic session. (Saylor, Va.) 

French West Africa -Radio Dakar 
is reported on 9.71 afternoons, parallel 
with 11.896A, to closedown 1800. (Bel- 
lington, N. Y.; others) 

Germany- RIAS, 6.005, Berlin, noted 
leaving the air 0245 and re- opening 
0400. (Bellington, N. Y.) AFN, 5.470, 
logged 1505 with popular program of 
"Twenty Questions "; Leipzig, 9.728A, 
heard at good strength wjth dance mu- 
sic around 1730. (O'Sullivan, England) 

Gold Coast -Accra, 4.915, noted 1245 
with Gold Coast News; 1255 racing re- 
sults; 1258 weather forecast; 1300 
signed off with "God Save the Queen," 
after announcing would re -open next 
day in the 49 -meter band. (Pearce, 
England) However, a WRH Bulletin 
lists current schedules as 0528 -0700 on 
6.049 and 1013 (Sat. from 1043) to 1330 
on 4.915. 

Greece -Radio Athens, 7.300, comes 
in with fair to good signal in its North 
American beam 2000 -2100. (Van Gilder, 
Mass.; others) Noted ending English 
news 2050. (Hord, Ind.) 

Larissa, 6.745, noted at poor to fair 
level with bad QRM when tuned 0050. 
(Kary, Pa.) Radio Jannina is now on 
6.230; Athens (Forces Station) has 
moved from 6.340 to 6.275; Radio Mace- 
donia has changed its channel to 8.010. 
(WRH Bulletin) 

Guatemala - The English program 
from TGWA, 9.758, on Mon., Wed., Fri. 
at 1900 -1930 is called "The Belize Pro- 
gram" and is directed to listeners in 
British Honduras. (Bellington, N. Y.) 
TGNA, 9.668, still noted well 2200 -2230 
in English. (Hoffman, N. Y.) The 
11.850 channel is parallel; has Mail 
Bag on Wednesdays 2230 -2300. 

TGNA is still eager to receive re- 
ports - especially from USA - on its 
new 11.850 outlet. (Boice, Conn.) 

Haiti -The French program of VOA 
at 1230 -1300 to Europe is rebroadcast 

at 1700 from Radio Citadelle, 6.300, 
Cap -Haitien. (WRH Bulletin) 4VRW, 
9.950A, Port -au- Prince, noted 1545- 
1600; announced in both French and English; program was mostly in French. 
(Niblack, Ind.) 4VM, 6.012, Port -au- Prince, noted 2131 with English iden- 
tification, then anthem; closed 2132. 
(Machwart, Mich.) 

Holland - PCJ, 21.480, Hilversum, 
noted with news 0545; PHI, 11.730, 
heard with Dutch news 2230; PCJ, 
15.220, heard with news program 0530. 
(Sanderson, Australia) Noted on 9.59 
with news around 1510. (Rodger, Scot- 
land) 

Honduras -Radio Monserrat, 6.675A, 
'Tegucigalpa, noted with call 2130. 

(Sams, Ore.) San Pedro Sula, 6.351, 
noted closing one night at 2333; iden- 
tifies in English frequently. (Mach - 
wart, Mich.) 

India -AIR, 5.960, noted with news 
in Hindustani 0830. (Sanderson, Aus- 
tralia) Delhi, 11.85, heard often at 1830 
sign -on; leaves air 2000 but returns 
2030; news at 1930, 2130. (Niblack, 
Ind.) Pearce, England, notes the 5.960 
channel 1430 with slow news in Arabic, 
and signing off 1455 after call of "Huna 
Delhi." 

Indo-China - Radio France -Asie, 
9.754A, Saigon, noted 1000 -1032 when 
signed off with "La Marseillaise;" an- 
other day closed 1000. (Pearce, Eng- 
land) By now may have moved from 
11.830 to (proposed) 11.925 to escape 
QRM. (Cushen, N. Z.) Saylor, Va., re- 
ports Radio Hue, 7.205, at good level 
around 0200 -0300 some days with all - 
French program. 

Iran- GDX -aren, Sweden, lists Radio 
Tabriz on 6.090 at 0900 -1230 sign -off; 
English 1215 -1230. Ridgeway, South 
Africa, reports ECQ, 9.68, Teheran, 
with news 1500; Russian 1515 when is 
always jammed. 

Ireland -A letter from Radio Eireann 
states is on the air daily with news at 
1330 and 1710 using a 1.5 kw. trans- 
mitter; that frequencies are 9.595, 
15.120, or 17.840, depending on the sea- 
son of the year. However, in recent 

(Continued on page 139) 

COMMISSIONS 
AVAILABLE 

INDUSTRIAL management men, as 
well as electrical, industrial, aero- 

nautical engineers working in the field 
of production control or material pro- 
curement, now have the chance to step 
directly into the ranks of commissioned 
officers in the Air Force, according to a recent announcement by Lt. Col. 
Charles D. Morat, Jr., Director of Mili- 
tary Personnel Procurement of the 
First Air Force Mitchel Air Force Base, 
N. Y. 

The Air Force will now commission 
men who have a master's degree in these 
production fields or a bachelor's degree 
plus one year of business experience. 
Openings are for lieutenants and cap- 
tains as well as for older men with 
wider experience in these fields. 

Inquiries addressed to the director 
will bring full details on this new 
program. 30 
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MAY 

RflOIO& 
ELFVISION 

NEWS 

brings to you in its 

RADIO-ELECTRONIC ENGINEERING Edition 

(available by subscription only) 

The status of Microwaves 
Present and Future 

Economic Analysis 

Applications 

Communications Systems 

Tubes- Antennas -Wave Guides 

Test Equipment 

Directory of Manufacturers 

Listing of Existing Links 

You won't want to miss this Special Microwave Issue 

of RADIO- ELECTRONIC ENGINEERING. 

It will be an authoritative and important 

reference manual that you will read and reread 

for its significance and timeliness in microwave operations. 

Subscribe to RADIO -ELECTRONIC ENGINEERING -It's the magazine within 
a magazine -In addition to all RADIO & TELEVISION NEWS content, you 
get at least 5 EXTRA articles per month on important technical advances in 
television- radar -research- communications -microwaves. 

Stay alert to every vital technical development in all phases of electronics. 
Start your RADIO- ELECTRONIC ENGINEERING subscription with the Special 
Microwave Issue. Use the RADIO -ELECTRONIC ENGINEERING subscription 
card facing this page! 

Publishers also of: PHOTOGRAPHY PHOTOGRAPHY ANNUAL MODERN BRIDE FLYING FICTION GROUP 

ZIFF -DAVIS COMICS 
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NEW GRA BURNE 
TUB & TOOL CAR 1ER 

with Detachable Mirror 
for Observing Pix Tube 

EXCLUSIVE 
TOOL COMP pRTMENT 

holds fester and too /s needed on most calls 

BUILT RUGGED 

allmalson te o k óheavy 

construction, extra top 

side cldsps 

HOLDS 
175 -200 TUBES 
in 2 drawers and 

I compartment 

HANDSOME 
Washable thick basket - 
weave black -and -grey 

leatherette. Resists 
oil and dirt stains. 

You made it the Champ! 
We interviewed hundreds of Servicemen like yourself to tell us 
the features you want in a professional carrier. Model CP embodies 
all your practical suggestions. That's why Servicemen say it's today's truly unbeatable carrier value! 
Other Grayburne Tube Carriers available: 
Model CL: for the "long haul ". Holds 200 -225 tubes. $13.50 net. 
Model CJ: for the "short haul ". Holds 60 -70 tubes. $9.95 net. 
SERVICEMEN: For name of your nearest Grayburne distributor, 
write to us NOW! 

GRAYBURNE CORPORATION, 103 Lafayette St., New York 13, N. Y. 

COMPACT 
201" x 14" x 9" 

Model CP 

LOW COST 
$16.95 net. 

PERFECT 
BALANCE 

Hangs straight 
down. 

GRAYBURNE 
órollsome means Oaalny Electronic Components 

FRAM 

6 

THIS 
BOTTLE 

FLOWS THE 

MAGIC LIQUID f 
pat. 

G. U.5' 
J 

aE 

111 tAP 
a 

TRPpi 

The product that gave to the serv- 
iceman the first and most reliable 
weapon for quieting noisy TV and 
Radio controls, switches and other 
moving parts WITHOUT removal 
from chassis. 

BUY FROM YOUR DISTRIBUTOR 
Mfd. By 

QUIETROLE COMPANY 
Spartanburg South Carolina 
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NEW! 
MOSLEY 

ROOF -THRU 

The Leak -Proof Roof Entrance 
for 

TV and FM Transmission Line 
and Rotator Control Cable 

Here's the new ROOF -THRU, another MOSLEY 
product for BETTER TV PICTURES Through More 
Efficient Installation. ROOF -THRU provides the 
easiest and most practical method of bring- 
ing in lead -in for concealed -in -wall installa- 
tions using MOSLEY Flush Mounted Sockets. 

Why the ROOF -THRU Way Is Best, 
Permits shorter lead -in line resulting in less 
loss of signal energy -less interference 
pick -up! 
Copper flashing and plastic bushing pro- 
vides perfect seal against leaks! 
Prolongs life of transmission line by keep- 
ing it out of weather! 
Eliminates unsightly wires on outside of 
house! 
Long lasting- weather can't hurt ROOF - 
THRU! 
Easy to install on new or old buildings! 

Cat. No. 624 MOSLEY ROOF -THRU. 
List Price. $5.84 

See the ROOF -THRU and MOSLEY Flush Sock- 
ets at your jobber. 

MOSLEY ELECTRONICS 
2125 Lackland Road, Overland, Missouri 

Adapters for Servicing 
(Continued from page 51) 

16 mm sound projectors may also be 
tested with the proper plugs. Jones 
and Cannon plugs seem to be popular 
on this equipment, and you may have 
just what you need around the shop. 
Even "professional" theater sound 
equipment may be hooked up to this 
gadget. 

Record -changer adapters, to connect 
phono motors, pickups, electrical "re- 
jects," etc., can also be made. The 
special motor plugs may be connected 
to a short length of cord and a plug 
and used to adjust these units. Chang- 
ers using special plugs are easily 
checked with this setup. 

Many quick tests may be made with 
this system. To check a speaker for 
opens, hook up two leads to the voice 
coil jacks and touch them across the 
suspected speaker. Similarly, with 
output transformer primaries, hook up 
the bench speaker transformer and 
touch it from plate to screen of the 
output tube. Distortion and rattles 
suspected of originating in the set's 
speaker may be traced by substituting 
the bench speaker. Frying noises, 
caused by electrolysis of winding, field, 
or output transformer, may be traced 
down by connecting the substitute in 
place of the suspected unit. Use the 
substitute field to replace an open 
filter choke, so that you can operate a 
set long enough to find other possible 
defects and make a complete estimate 
on the job. If you think it is worth- 
while, install a set of resistors and a 
tap switch, as a resistor substitute. 
Filter condensers might be added too. 

Once you have the basic unit in- 
stalled, you'll find new uses for it every 
day. A few feet of test lead wire, a 
pair of tips, and a plug are all you 
need to make up an adapter for any 
set. The ones suggested in this article 
are more or less standard and will fit 
about 90% of all sets. Here's a help- 
ful hint on keeping the adapters 
straight. Get several of the L- shaped 
screw- hooks, cup- hooks, etc., and screw 
them into a convenient wall. Hang up 
to three adapters on each. Put the 
most frequently used ones at your end 
of the bench, the others at the other 
end. On an average, these gadgets 
will save you from five to fifteen min- 
utes on every job and, at today's prices, 
that's really worth -while! 

EMERGENCY NET MEET 
THE Western Pennsylvania Emer- 

gency Network, comprised of hams 
who have volunteered to serve as a com- 
munications link during war or some 
other period of national distress, will 
hold its annual hamfest April 20th. 

Over 1000 persons are expected to at- 
tend this gathering which will feature 
a variety of competitive events. 

Full details on this event are avail- 
able from John Duggan, W3OBO, chair- 
man of the hamfest, 1400 Creedmoor 
Ave., Pittsburgh 26, Pa. 
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Crystal Diodes 
(Continued from page 71) 

as a slow variation of background il- 
lumination; this combined with the 
shift in the direction of white results 
in visible retrace lines to such an ex- 
tent that this circuit is not recom- 
mended except where compactness and 
low price are more important than gen- 
et ally acceptable picture quality. 

The defects of the circuits of Figs. 2 

and 3 may be overcome by the use of 
SE parate crystals for sync separation 
and d.c. reinsertion, plus a few addi- 
ti Dnal components. This improved cas- 
ciLde type germanium diode separator 
is shown in Fig. 5. These refinements 
permit a larger sync pulse output and 
better separation because the circuit 
n.ay be optimized as a sync separator. 
The d.c. restorer diode is shown in this 
c rcuit as a design feature only; it 
plays no part in the sync separating 
function. It is necessary to provide in- 
dividual long time - constant biasing 
networks and the clipper circuit should 
b e directly coupled to the video am- 
plifier output. 

The peak conduction of germanium 
diode CR: during the sync pulse inter- 

al produces a d.c. component. This 
charges the condenser in the biasing 
retwork, and this d.c. component cuts 
the diode off in the time between 
1 ulses. 

The biasing network condenser loses 
small portion of its charge during 

the line scanning interval, but this 
charge is replenished during the suc- 
cessive pulse intervals. The resulting 
diode current through the added series 
esistor produces a voltage pulse which 

corresponds to the desired sync pulse. 
] t is this pulse which appears at the 
cathode of CR2 with all the video com- 

Fig. 5. Cascade separator with d.c. rein - 
serter. R, is the video amplifier plate 
load resistor and should be approximately 
3300 to 3800 ohms. C, and C: should be 
1 pfd. electrolytics. The value of these 
units will affect the sync pulse amplitude 
and the video leakage. They may be as 
small as 5000 ,abtfd. in which case the leak- 
age will approximate 5% at 40 volt peak 
signal. The ratio of output voltage to in- 
put voltage is .80 for a cascade pentode 
type circuit and approximately .65 for 
this cascade -type germanium diode circuit. 
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%I -- wQti 
Plug Auxiliary Equipment 

Prompt Delivery.. 
Competitive Prices! 

If set sales lag keep volume up by pushing Tele. 
towers! More Teletowers are sold than towers of any 
other make. Teletowers "get the jump" by introducing 
improved product features.. 

Among Teletowers "firsts., are (I) Fixed pole pro- 
viding, mount adaptable to aid antenna rotors. (2) Top 
plate with guy holes for easy guying. (3) Straight TNT 
section that eliminates bending under heavy stack 
load. (a ) Roof mount adjustable to greater range of 

heights. (5) Built -in base that permits raising of tower 
on severest slope after base is fastened to roof. (6) Dur- 
able, exclusive Telecote finish. (7) Rigidity that resists 
wind of super -hurricane strength. 

Sell Teletowers to customers who are now out of 
the set market ". Mail Coupon Today. 

CANADIAN REPRESENTATIVE: 
Atlas Radio - 

Penn Boiler & Burner Mfg. Corp. 
Dept. N., Lancaster, Penna. 

Please send me free, profit -building information on Teletowers. 

Name 

Address 

Increases 
Station Signal 
Strength will 
Bourn Tower 
Sale, ... Get in 
rc -hile 
Hot!" 
MAIL THE 
COUPON 

PENN BOILER & BURNER MFG. CORP., LANCASTER, PA. 
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* * * * * * * * * * * * * * * * * * * * * * * * * ** 
*AT LAST! TV RECEPTION* 

*UP TO 200 MILES* 
* ON ACTUAL FIELD TESTS WITH 

*NEW DX630 CHASSIS* * USING THE CASCODE TUNER 
*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* 3-and with less noise. Will operate any tube in -* *eluding 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 -* i(tive parts or tubes for 90 days. Completely fac -* *tory wired chassis ready to operate with 12" P.M.* 
*Speaker. 

$ 47.550* *Price including excise tax 

* TELEVISION PICTURE TUBES 
* Standard Brands * * ONE YEAR GUARANTEE * 
*l21/4" (Black Glass 16" *or White) $22.50 Round (Black) $28.50* 
*Glass 14" Rec- Glass 16" Rec- * * tangular (Elk.)$23.50 tangular (Blk.)$27.25* 
*17" Rectangular (Blk.) $25.95* 
*19" Round (Blk.) $39.95* 
*20" Rectangular (BIk.)....., .. .. $28.35 2l" Rectangular (Blk.) 
*24" Metal 

$42.95* 
$67.25* 

* Write for Pictures of our * * Large Selection of T.V. Cabinets 

* SPECIAL!! 
*6 TUBE AC -DC KIT* 
* At last! A low- priced kit designed for * * high sensitivity, excellent selectivity and * 
-K good tone quality. Uses 25L6, 25Z6, 6SQ7, * 6SA7, 6SK7, 6SK7 in an easily constructed * 
-K circuit. The 6 -Tube Kit is shipped with * 

*all parts, including punched chassis, re- * sistors, condensers, coil, sockets, PM * 
i( Speaker, hardware, etc. * * And at a closeout price of only 6 -I( 

X182 less tubes and cabinet 
* X183 Extra for matched set of six 2C * tubes for kit 6l Lit 
-* 5 -TUBE AC -DC SUPERHET KIT * * Five tube superheterodyne kit, A.C. -D.C. con- * tains all components required to construct this * latest design, highly sensitive superheterodyne * broadcast receiver complete with black bake- * lite cabinet (excludes wire and solder) Price * $7.95. * * Extra for a kit of 5 tubes (12AT6, 12BA6, I2BE6, * * 35WA, 5005). Price $3.25. * 
K NEW REGENCY BOOSTER * * YOUR MONEY RETURNED IN FULL- * * If the New Regency Television Booster fails to * 
K improve your television enjoyment! Bring your * 
-lc picture wit of the snow and reduce interference! * is Push -Pull Neutralized triode design assures * i( high gain without adding snow. * 
K No external impedance matching devices * 
is required. 
*c Inductive tuning assures same high -gain * * wide -band operation on all channels. * * Single knob tuning control. * * Underwriters approved with 90 day RMA 
* guarantee. * 

LOWEST Price -ONLY $19.1 1 * 
* * * * * * * * * 
* 
* 
* * 

* A SCIENTIFICALLY DESIGNED 
PHONO SCRATCH FILTER * Resonated at approximately 4500 cycles ef- * fectively reducing objectionable needle scratch * without altering the brilliancy of reproduction. * Contains a HI -Q SERIES resonated circuit. 

-K Tested by means of an audio oscillator and an * oscilloscope to give 22 db attenuation with 
lc very low signal loss. 
-K EASY TO ATTACH 
i( Just two wires to clip on. Compact 

S 1 K Price 70 98 
is * 

All Merchandise Subject to Prior Sale. All Prices* * Subject to Change without Notice. * 
* WRITE FOR COMPLETE CATALOG N -4 * 
*EDLIE ELECTRONICS INC.* 
-1( 

154 Greenwich St. New York 6, New York* 
-1( * * * * * * * * * * * * * * * * * *** * * * * ** 
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Fig. 6. Vertical pulse separator with 
an amplifier, an inverter, and a limiter. 

ponents stripped off; hence, only 
sync pulse remains. 

To improve the pulse stripping ac- 
tion over the wide range of video sig- 
nals the germanium diode CR3 is con- 
nected in series with CR3. CR3 has its 
separate biasing network. Since the 
clipping level of the second crystal is 
determined by the partially separated 
sync pulse output of CR2 the combined 
action of the two crystal diodes is cu- 
mulative. The final sync pulse output 
is relatively free from video compo- 
nents at all the usable signal ampli- 
tudes; the separation is quite sharp. 

It may be of interest to mention that 
the crystal diodes operate with fixed 
d.c. bias obtained partially from the 
plate load resistor of the video ampli- 
fier output pentode. By reducing the 
dynamic resistance of the crystal di- 
odes during conduction this biasing ac- 
tion makes available a sync pulse of 
fairly large amplitude. Another ad- 
vantage in using crystal diodes in this 
type cascade circuit is the low capaci- 
tance of the crystals which makes it 
possible to load the video output cir- 
cuit with the sync clipper, without 
necessitating any changes in the high 
frequency compensation network. 

the 

Vertical Pulse Separator 
The function served by the circuit 

in Fig. 6 is to provide six large- ampli- 
tude, steep- fronted positive pulses for 
vertical synchronization. The circuit 
is so designed that these pulses coin- 
cide in time occurrence with the serra- 
tions in the vertical sync section of the 
standard RTMA synchronizing signal. 

The trigger pulses of the vertical 
deflection circuit have sharp rising 
wavefronts and are of relatively large 
amplitude. Hence, this circuit will 
provide stable vertical sync without 
critical adjustments or components. 

The conventional vertical sync in- 
tegrator is replaced in this circuit with 
a two -stage differentiating network 
with a specially selected time constant. 
The differentiator is supplied with 
mixed horizontal, vertical, and equal- 
izing pulses, all in positive polarity. 
The swing of the inverse voltage at 
the trailing edge of the broad vertical 
sync pulses is approximately three 
times the amplitude of the swing of 
the inverse voltage at the trailing 
edges of the horizontal pulses. 

The biased series -connected germa- 
nium diode crystal clips off the hori- 
zontal components, and the vertical 
pulses which remain are of negative 
polarity; these are amplified, inverted, 

and squared in the triode pulse ampli- 
fier stage. The germanium diode clip- 
per element provides excellent pulse 
discrimination because it has less ca- 
pacitance than the interelectrode ca- 
pacitance of the best tube type diodes 
now available. 

This is an important point because 
any capacitance in shunt with the clip- 
per diode is likely to bypass the high 
frequency components of the horizon- 
tal pulses on through to the vertical 
pulse amplifier. This would impair 
sharp pulse separation, cause faulty 
interlacing, and sometimes produce 
crosstalk between vertical and hori- 
zontal sync signals. 

The next and concluding section of 
this series on germanium crystal di- 
odes will deal with a.f.c., the horizon- 
tal phase comparator, and a.g.c. cir- 
cuits. 

(Concluded next month) 

TECHNICIANS ORGANIZE 
ANEW technicians' group, which is 

an outgrowth of the old Radio Tech- 
nicians' Association, San Fernando 
Valley Chapter, has been recently or- 
ganized under the name "Society of 
Radio and Television Technicians Inc." 

The Society received its charter and 
organization papers from the state of 
California in January and has already 
inaugurated an impressive program for 
its members. 

Dinner meetings are held twice 
monthly and the programs are designed 
especially for the practicing technician. 
Except for a short business session at 
the beginning of each meeting, the 
entire evening is devoted to technical 
matters. 

Technicians, jobbers and their sales- 
men, and apprentices in the San Fer- 
nando Valley who are interested in join- 
ing such a group should contact Dell 
Davis, chairman of the public relations 
committee of the Society, at 1745 W. 
Glenoaks, Glendale 1, California. 

HAM CONVENTION 
THE Oregon Amateur Radio Associa- 

tion will hold its annual convention 
at the Osburn Hotel in Eugene, Ore- 
gon, Saturday and Sunday, April 26th 
and 27th. 

All radio amateurs and their XYL's 
are cordially invited to attend. The 
registration fee for licensed hams is 
$6.50 and for all non -hams $2.50. Only 
licensed hams will be permitted to par- 
ticipate in the drawings for prizes. 

The program will include a demon- 
stration of screen grid modulation by 
John Reinhartz using his portable 1 
kw. Eimac transmitter, a hidden trans- 
mitter hunt, a "swapfest" for unused 
radio gear, a demonstration of elec- 
tronic control of ship models, and the 
prize drawings. 

Hams may register by mail by ad- 
dressing their checks or money order to 
"Wink" Wintler, W7KL, Eugene, Ore- 
gon. 

A large turnout is expected for this 
event and persons living in the vicinity 
of Eugene are urged to make their 
reservations early to insure accommo- 
dations at the convention. 

IRADIO & TELEVISION NEWS 
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NBFM Adapter 
(Continued from page 59) 

in g diagram, the adapter may be wired 
in to the set. Plate and filament volt - 
a es may be obtained from the re- 
ceiver's power supply as the current 
requirements are low. The input sig- 
nt.l is taken from the same point as the 
second detector connection. 

The adjustment procedure is as fol- 
lows. With the changeover switch in 
tl- e AM position, tune in an NBFM sig- 
ma, centering the carrier, i.e., the point 
of minimum audio between the two 
si 3eband tuning points. Next switch 
off the a.v.c. of the receiver and switch 
on the adapter. Tune the gating -grid 
circuit for maximum audio output and 
n inimum distortion and then retune 
tl le secondary of the last i.f. transform- 
e;' for maximum audio and minimum 
background noise. 

Next tune in a weak AM signal and 
r'duce the r.f. gain control until the 
modulation is audible even though dis- 
torted. Proceed to the adjustment of 
the cathode bias for optimum limiting 
a 2tion, that is, maximum output on the 
. M signal. Once these adjustments 
are made, the adapter is ready for 
operation. Finally, peak the compen- 
slting condenser that peaks the last 
il. transformer with the switch in the 
normal or AM position. The adapter 
i:. now ready to go. 

Those who like to experiment can 
t'y out this type of circuit using one 
of the standard heptode mixer tubes 
(6SA7, 6BE6, or 6SB7Y) instead of the 
6BN6. With heptodes, the oscillator 
grid (pin 2) is used as the signal or 
1 miter grid and the normal signal grid 
(pin 6) as the gating or quadrature 
rid. To insure efficient operation, the 

cscillator grid (pin 2) should be re- 
turned directly to the cathode through 
s 100,000 ohm resistor and the gating 
grid returned to ground by means of 
the tuned circuit. Operational bias 
can be fixed by means of a 330 ohm 
cathode resistor, suitably bypassed to 
ground. The limiting action with the 
heptodes is less noticeable than with 
the gated -beam tube, but in all other 
respects the former will operate ade- 
quately in the adapter. 30 

SOCKET PUNCHES 
By L. H. TRENT 

WHY do extra work when using a 
socket punch? Here is an idea that 

will save your nerves and possibly some 
:linned knuckles. 

Drill a normal pilot hole and thread 
he punch parts through the metal. 

Tighten the punch drive screw by hand 
until the punch is seated firmly at the 
:orrect place on the chassis. Tighten 
the screw about two turns with a pliers. 
Chen use a woodworking brace to drive 
the screw in the punch. 

The chuck of a carpenter's brace has 
square jaws, while a hand or motor 
drill is equipped with a triple jaw and 
cannot be used. A few drops of heavy 
oil on the driving screw will cut the 
friction. 30 
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You'll find 
Handy lists of troubles that may 
occur in each section of the TV 
receiver and the exact procedures 
for correcting each. 

Large clear block diagrams of 
typical commercial circuits for 
tuners, focus control systems, R -F 
voltage supply, sync separator 
systems and all other basic TV 
receiver circuits. 

New original photographs show- 
ing actual symptoms of trouble on 
TV screens to aid identification. 

Full explanation of unusual, hard - 
to -find troubles and how to fix 
them, as well as all ordinary 
defects. 

Complete instruction on the use 
of testing equipment, and oscillo- 
scope patterns to facilitate the 
checking of test results. 

Ways of improving overall per. 
formance; how to improve gain, 
reduce ghost reception, minimize 
interference. 

Special servicing instruction for 
color TV and for VHF and UHF 
receivers. 

and much 
more 

EXACTLY what 
you want in servicing 
instruction 

detailed, illustrated trouble- shoot- 
ing procedures 
for every flaw or failure you're 
likely to encounter in any TV 
receiver 
completely and clearly indexed for 
quick reference 

Whatever the trouble, in picture or sound, you'll be able to put 
your finger on it quickly and accurately with the aid of this book. 
More important, you'll KNOW HOW TO FIX IT, without guess- 
work or trial and error, and with full assurance that the trouble 
is REALLY CORRECTED. 
A complete master index, in clear, convenient tabular form, lists 
over 100 trouble symptoms -all the various hums, sound distor- 
tions, streaks and bars on picture, focus defects and all others that 
you're likely to find -with the probable causes of each and the 
page on which full servicing instruction for that particular fault 
is given. 
You won't have to thumb through batches of manufacturers' notes, 
never sure that you have the right directions for the latest im- 
provements or changes. Here are the instructions you need for 
correcting trouble in each circuit in any set, and the CLEAR 
UNDERSTANDING of each circuit you need in order to BE 
SURE that the adjustments you make will achieve the desired 
results. 

300 illus. 
A handy 421 -page, 
fact -packed guide 

Are these 
top- ranking aids on 

your working reference shelf? 

Television 

and FM 
Antenna 

Guide 

,» 
Ian Mara 

Fischer's 
RADIO & TV MATHEMATICS 
"An extremely useful refèrence," wrote Radio News about this unique 
book. Here are step -by -step solutions, showing what formulas to use 
and what numerical values to substitute, for HUNDREDS of typical 
radio and TV servicing, construction, and operational problems, 
arranged under radio topics for quick reference. 

NoII & Mandl's 
TELEVISION & FM ANTENNA GUIDE 
A basic course on antenna theory combined with a complete hand- 
book on antennas and their installation. Shows how to pick the 
right antenna for the site, determine the best position for it, install 
transmission line for maximum efficiency and all other practical 
details for getting the most out of the antenna system. 

Look them 
over. If you're 

not entirely satisfied 
you may return the books 

without further obligation. 

Noll's 
TV FOR 

RADIOMEN 
Explains very clearly and fully all 
basic principles of television re- 
ception, the essentials of TV trans- 
mission, and the construction and 
operation of each part of modern 
TV receiving systems; and gives 
step -by -step instruction in installa- 
tion, adjustment, alignment, and 
basic trouble- shooting procedures. 
A basic book for anyone in tele- 
vision servicing, noted for clarity 
and completeness. Here are all the 
fundamental why's and how's by 
a man known throughout the 
country as a leading authority on 
the technical aspects of television. 

The Macmillan Co., 60 Fifth Ave., New York 11 

Please send me the books checked at 
left. I will either remit in full or return 

$5.50 the books in 10 days. 
Mandl's TV 
Servicing 

TV for Radiomen $7.75 

Radio & TV 
Math. $6.75 

TV & FM Antenna 
Guide $6.25 

Signed 

I Address 
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SILVER ROCKET 
630 CHASSIS with 

TUNEABLE 

BUILT -IN BOOSTER 
for Better DX Reception 

MATTISON 

: 

s 

s 

s 

: 

Featuring NEW CASCODE TUNER, 
70° COSINE YOKE and 

VARIABLE AGC CONTROL 
Tube 

Complement: 
28 tubes 

3 rectifiers 
1 CRT 

32 

All Channel.) Booster 
Broad band single knob control pre -amplifier built in to eliminate long leads which may 
cause regeneration and attenuation of signal. 

ONLY THE MATTISON 630 CHASSIS 
HAS AN ALL CHANNEL TUNEABLE 
BUILT -IN BOOSTER THAT INCREASES 
SIGNAL STRENGTH UP TO IO TIMES. 
THE SILVER ROCKET WILL OUT -PER- 
FORM ANY CHASSIS MADE AND IS 

s PRICED RIGHT TO SELL FAST WITH 
AN EXTRAORDINARY MARGIN OF 
PROFIT FOR YOU. WRITE FOR CON- 
FIDENTIAL PRICE SCHEDULE. 

Mattison features a complete line of cabinets MADE IN MATTISON'S OWN CABINET FAG- TORY. 36 breathtaking designs that blend per- fectly in any setting, traditional or modern. 

DEALERS! 
SERVICE- DEALERS! 

Here is YOUR opportunity to become 
the "important" TV Dealer in your 
area for THE FINEST CUSTOM -BUILT 
LINE OF TELEVISION RECEIVERS. 

FREE! Write for MATTISON'S 
merchandising portfolio explaining: 

"THE MATTISON 
UNASSEMBLED PLAN" 

and 
"THE MATTISON 

$1,000,000 FLOOR PLAN" 

FREE TO ALL!!! 
Write for consumer guide titled 

"WHAT TO LOOK FOR 
WHEN PURCHASING A TV RECEIVER" 

MA N 

When you buy from 
Mattison you need 
only one source of 
supply! You can buy 
a Mattison Chassis, 
a Mattison Cabinet er 

T T I S a complete Mattison 

Manufactured with integrity 
TV Set! 

s 

s 

Mattison Television & Radio Corp. : 
893 Broadway, Dept. R, N. Y. 3, N. Y. s 
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Within the Industry 
(Continued from page 28) 

yard, Culver City, California. In- 
creased warehouse space enables the 
Division to carry larger stocks and the 
modern facilities provide for more 
rapid service . . . P. R. MALLORY & 
CO. is undergoing a half -million dollar 
expansion program in which 62,000 
square feet of manufacturing space 
will be added to facilitate production 
of components for the Armed Forces 

SIERRA ELECTRONIC MANUFAC- 
TURING COMPANY has just completed 
a 10,000 square ft. addition to its plant 
at 1050 Brittan Avenue, San Carlos, 
California . . . HOFFMAN RADIO COR- 
PORATION has added 38,000 square feet 
of floor space to its No. 5 plant at 6200 
South Avalon Boulevard, Los Angeles, 
California . . . MAGNA ELECTRONICS 
COMPANY recently moved from Los 
Angeles to 9810 Anza Boulevard, Ingle- 
wood, California . . . VARIAN ASSOCI- 
ATES, 99 Varian Street, San Carlos, 
California, is planning to erect a new 
million dollar research laboratory in 
South Palo Alto . . . Retaining its Los 
Angeles factory at 6809 Victoria Ave- 
nue, INTERNATIONAL RECTIFIER COM- 
PANY has just opened a new plant and 
administrative offices at 1521 E. Grand 
Ave., El Segundo . . . AIRTRON, INC. 
has completed its transfer of adminis- 
trative quarters to enlarged suites at 
20 E. Elizabeth Ave., Linden, N. J. Ac- 
quisition of space brings the company's 
occupancy up to 100,000 square feet in 
Linden . . . SPRAGUE ELECTRIC COM- 
PANY has established engineering of- 
fices at 11325 Washington Boulevard, 
Culver City, California to better serve 
the growing electronics and aircraft 
industries of Southern California . . . 

GENERAL ELECTRIC COMPANY'S pio- 
neer venture in educational and indus- 
trial research cooperation is revealed 
in their plans for the new General 
Electric Advanced Electronics Center 
at Cornell University, Ithaca, New 
York . . . CLIPPARD INSTRUMENT 
LABORATORY, INC. is moving to a new 
21,000 square ft. plant now under con- 
struction at 7350 -7390 Colerain Ave- 
nue, between Mt. Airy and Groesbeck, 
Ohio, to keep pace with the increased 
demand for electronic equipment. 

* * * 

THE 1952 PARTS SHOW which will be 
held in Chicago at the Conrad Hilton 
Hotel May 19 through 22, has set up a 
detailed and explicit list of qualifica- 
tions for attendance with three days 
set aside for distributors who handle 
a full and comprehensive line of com- 
ponent parts and equipment, and a 
fourth day for industrial buyers, indus- 
trial engineers, government agencies, 
and those who fit into special cate- 
gories in the electronic distribution 
field. 

"Special guests," as such, will be en- 
tirely eliminated and all persons at- 
tending will know well in advance of 
the Show on which days they may be 
admitted. Press badges will be lim- 

ited to working editorial members of 
the press. Advertising executives will 
be admitted under the auspices of the 
member -exhibitor companies they 
serve. 

The Parts Show is not open to the 
public. 

* * * 
NARDA, the national trade association 
of appliance and radio -TV dealers, has 
announced that local organizations of 
retail appliance and radio -television 
dealers will receive specially compiled 
reports for their exclusive use on the 
costs -of- doing- business in their areas 
as a part of the nation -wide annual 
survey conducted by the trade group. 

The association points out that there 
will be no charge or obligation for 
these special studies but it is necessary 
that at least 20 dealers in each area 
participate in order to get an adequate 
sampling of that territory. This is the 
first time in the five years that the sur- 
veys have been made that individual- 
ized studies will be conducted. 

Local groups who wish to participate 
in this survey are asked to contact 
NARDA headquarters, 1437 Merchan- 
dise Mart, Chicago so that question- 
naires may be forwarded without de- 
lay. 

* * * 
J. J. SAMUELS has been named general 
sales manager of Fidelity Tube Cor- 

poration of East 
Newark, New Jer- 
sey. 

He was formerly 
associated with 
Sheldon Electric 
Company as director 
of sales and a mem- 
ber of the board of 
directors. He has a 

diversified background in the televi- 
sion and electronics industry, having 
been connected with RCA, Bendix Ra- 
dio, and Tele -Tone before joining Shel- 
don, and subsequently, Fidelity. 

* * 

STEVEN E. LASEWICZ has been ap- 
pointed production manager of The 
LaPointe - Plascomold Corpora ti o n, 
Windsor Locks, Conn. . . . STANLEY 
W. CHURCH, mayor of New Rochelle, 
New York, has been elected vice- presi- 
dent in charge of public relations and a 
director of Sightmaster Corp. . . . 

WILLIAM E. FARRAGHER, account exec- 
utive of Arthur Towell, Inc., has been 
named assistant advertising manager 
of Magnecord, Inc. of Chicago . . . 

ABE KALINSKY, designer and produc- 
tion consultant in the transformer 
field, has been appointed general man- 
ager in charge of production for 
Heldor Manufacturing Company of 
Bloomfield, New Jersey . . . W. S. 
ALLEN has been named general man- 
ager of the Electrical Division of Olin 
Industries, Inc. He will be responsible 
for the operation, production, sales, 
research, development, and quality 
control of the division's products man- 
ufactured in the company's New 
Haven, Conn. and Covington, Tenn. 
plants . . . ARTHUR M. WENGEL, elec- 
tronics research engineer for the Ray- 
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0-Vac Battery Company of Madison, Wisconsin, died of a 
heart attack recently. He had been on the company's staff 
singe 1932 ... ROBERT R. PORTER has been named vice - 
president and sales manager of the Sperry Corporation. 
He was formerly president of the company's Ford Instru- 
me at Company Division . . . Erie Resistor Corporation 
has named BYRON B. MINNIUM to the post of vice -president 
anc. general manager of the Electronics Division and 
GORDON GROTH vice -president and general manager of 
the company's Plastics Division . . . RICHARD F. DOOLEY, 
vicl-president of Admiral Corporation, has retired after 
serving the company since its founding in 1934. He will 
cortinue as a director and consultant for the company 
. . . WILLIAM H. HAPPE, JR. is the new works manager of 
the Electronics Division, Curtiss -Wright Corporation of 
Ca:lstadt, New Jersey . . . CHARLES H. WIRTH is the new 
engineering representative for the Audio & Video Products 
Corporation . . . PAUL GAYNOR is the new vice -president 
in ,:barge of merchandising for CBS -Columbia Inc. He will 
be responsible for the company's merchandising, sales pro- 
motion, advertising, and publicity activities . . . JAMES 
W. KELSO, former United Nations artist -designer, has 
joi led Packard -Bell Company as chief cabinet designer. 

JOSEPH G. DeVICO has been appointed to the new position 
of director of advertising and sales promotion by Majestic 

Radio & Television, Division of The 
Wilcox -Gay Corporation. He formerly 
served as advertising manager of the 
Majestic division. 

In his new position, he will direct ad- 
vertising and sales promotion for the 
company's line of radios and televi- 
sion receivers and supervise promotion 
activities for Wilcox -Gay "Recordio" 
equipment. 

:vlr. DeVico has been with the present organization for 
six years, having joined the company when it was known 
as Garod Electronics Corporation in October 1945. 30 
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SIENSAT ONAL 630 -DX CHASSIS 

'1947 1952 

A Record of Performance! 
PROVING YOU'RE 

1 eet-"'7' RG9itt Wie4 rCvL1 7V4ite 
FROM a modest beginning March 

15, 1947, Radcom Engineering 

Co. has steadfastly adhered to a 

policy that has been dominated by 

a dependable brand of service that 

makes us rightfully proud of a rec- 

ord of performance. This business 

requires a highly -specialized know - 

how and a trained ability to pro- 

vide a service to our ever -widening 

clientele in this country and abroad. 
To these people in the trade we owe 

a huge debt of gratitude for the 

confidence and trust they have 
placed in our ability to deliver the 

goods. We pledge to redouble our efforts in the years ahead to 

merit your future confidence, patronage and trust. Thanks a million! 

SPECIALIZING IN U.S. SIGNAL CORPS, AIR FORCE & NAVY 

RADIO AND COMMUNICATIONS EQUIPMENT WITH COMPLETE 

RE- WORKING FACILITIES. 

Earl White 

- r¢lcoa.rya Regle Wed g'evr.l ?Were 

RADCOM Engineering Co. 
8 LIVINGSTON ST. NEWARK 3, N. J. 

GIANT TV SALE : 
Amazing Low Price! 

1952 Model-30- Tubes- 
For 76" to 24" Picture 
Tubes. 
FINEST CHASSIS AVAILA- 
BLE At Any Price! For long 
range and best reception up to 
200 miles without a complicated 
booster or antenna, this new, 
advanced 030 DX Chassis gives 
:1- times normal reception. Spe- 
cial extra -high gain standard 
coil tuner offers greater sensi- 
tivity, top performance on any 
channel: aligned & tested for 5 
hours; molded condensers; 4 
microvolts sensitivity ; FM sound 
system; horizontal & linear lock 
and is directly adaptable for 
color and UHF. This is the very 
best Chassis buy -order NOW 
at this low -low price! You can't 
beat it! 

RMA Guaranteed- Factory Wired 
$ Complete, ready to play including 12" 

speaker, hardware and knobs: 

Special Price -Limited time only IfV tT =éss' 
ORDER NOW and SAVE! CRT) 

50 

FREE! 
MWoeinth hs oanny d 

ighe.astssisAji t 
orf 

so 
ba 1poeif s 

d 

the 
ea 

yu. Ce"t 
o uTrrs 

o 

w - 
TV TUBE ACCESSORIES -ANTENNAS 

Each Specially Priced! 
Universal Mounting Bracket.$5.95 Famous Conical "Fan- Tenna" 

Finest antenna made at any price. Completely told ninu n dowelled ele- 
ments & crossarm. Regular list: 
$12.43. Save m a than half! 

$6.19 ea. $5.59 lotsaof 6 

ileeve & Ring for 16" Metal 3.85 

ileeve & Ring for 19" " 4.04 

ileeve & Ring for 24" " 7.95 

Model 

100 

Reduced 

to 

$39.50 

e on Chassis, Tubes, 
inets, Accessories, etc. 

LUXURIOUS, NEW TV CABINETS 
For 630 Chassis, 17" 19 ", & 20" Picture Tubes 

Save 

45o /a! 

Custom 
Styled 

Model 

200 

Now 

only 

$49.50 

Blonde finish add 510 

Every beautiful cabinet, in richly finished, hand -rubbed mahogany will stand 
out in any room. Made special to house the 630 chassis, they will carry a 

17 ", 19" or 20" picture tube. Every cabinet is custom styled, made by crafts- 
men and guaranteed perfect. Includes safety glass, mask and mounting 
brackets. Order Now and Save 45 %! 

All Prices Reduced! 
CRYSTAL CLEAR 
LUCITE MASKS 

Framed in Rich Gold Leaf Finish 
RO -Round Tubes 
RE-Rect. Tubes 

14" RE 10t /z "xt3%" $4.49 
16" IRE 12 4 "d.îÿ'4" 5.79 
16' RO 13t / "st1" 5.89 
17" RE 13íi9 "d7" 5.89 
19" Ito 15t "x20" 7.69 
20" RI? 16 1/4"x201/2" 7.69 
24" Ito 21" x25" 13.95 

TV PICTURE TUBES 
6- Months Guarantee -non pro -rata 

Black Face -Brand New -Standard Brands - 
Sealed Cartons 

10BP4 Round- Glass..$24.95 
12LP4 Round -Glass.. 24.95 
14BP4 Rect. -Glass .. 24.95 
16GP4 Round -Metal. 31.95 
21" Rect. Cylindrical 

face 39.95 

98 Park Place Dept. R -4, New York 7, N. Y. 

16HP4 Round- Glass.$33.95 
17BP4 Rect.-Glass. 29.95 
I9AP4A Round -Metal 37.95 
20CP4 Rect. -Glass .. 37.95 
24AP4 Round -Metal. 69.95 

ROtI'! tt rite for FIfEIi Catalog imntidi,D ,e, complete 
line of tubes, parts, accessories for radio & TV, phis 
test instruments. 
MINIMUM ORDER: $5.00. 25% deposit with order, 
balance C.O.D. Include postage with order. All mer- 
chandise subject to prior sae, F.O.B. New York City. 
Prices subject to change without notice. 

COrtlandt 7 -6195 
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THE 10 -POUND PORTABLE 
BATTERY- OPERATED 

MIDGET TAPE RECORDER 

?de WAGNEMITE* 
Designed by A. C. Shaney, internationally 
known leader in tape recorder develop- 
ment, and built by Amplifier Corp. of 
America, leaders and pioneers in magnetic 
recorders since 1936 - the Magnemite* 
is also a leader in its field - the first 
completely portable tape recorder, powered 
by self -contained dry batteries! Measuring 
only 111/2 x 81/2 x 51/2 inches, and weighing 
only 93/4 lbs., the Magnemite* represents 
ease and convenience in remote recording. 

Your Net Price . . $18950 
Complete with batteries, microphone, and earphones. 

Trade Mark Reg. Order today, or write for 

?Zeuf DRY BATTERIES 
The Magnemite* uses inexpensive dry bat- 
teries that last 100 operating hours. No 
wet cells that require re- charging or special 
handling. 

?Zeus SPRING MOTOR 
The governor -controlled constant speed 
motor runs 15 minutes per winding. 

?teuf 2 -HOUR RECORDING 
This extended playing time is obtained 
because of 17/a in, per sec. tape speed, and 
the use of two sound tracks on standard 
5 in. tape reels. 

?teas SENSITIVITY 
Crystal -clear recordings can be made from 
any distance up to 100 ft. away from the 
microphone. 

additional literature to: 

AMPLIFIER CORP. of AMERICA . 398 Broadway New York 13, N. Y. 

RA010 Surplus Buys 

372 
374 
375 
377 
381 
383 
384 
385 
387 
388 
390 
391 
392 
394 
396 
398 
401 
403 
405 
407 
409 

CRYSTALS 
. in FT 211 -,\ Holders -1/2" 

Pin SPC. Marked in 54th OR 72nd 
Harmonic MC Freq. Listed below 
by fundamental frequency with 
fractions omitted. 
500 I<C Crystals only. e I ei c 
Limited Quantity..ea, Nov 

411 
412 
413 
414 
416 
418 
420 
422 
423 
424 
425 
427 
429 
431 
433 
435 
437 
438 
481 
483 
484 
485 

487 
488 
490 
491 
492 
493 
494 
495 
496 
497 
498 
503 
504 
507 
509 
511 
512 
514 
516 
523 

49e ea. or 10 fo $4.50: 

400 
440 
442 
444 
446 
448 
450 
451 
452 
453 
455 
456 
457 
459 
461 

99c ea. or 

462 
463 
464 
466 
468 
470 
472 
474 
475 
476 
477 
479 
480 
501 
505 
10 for 
$9.00 

TUNER FROM 
NAVY "BN" 
EQUIPMENT 

Simply modified into 2 -me- 
ter converter for car or com- 
munications receiver. Uses 
1 -636, 1 -6SH7, 1 -9006, 
1 -635 (Not Furnished(. 
Slug is tuned from 157 to 187 Megacycles. Includes 
schematic diagram for "BN" equipment. 
Now -A New LOW Price $4.95 

SENSITIVE ALTIMETERS 
Pioneer, Kollsman, a n d Bendix 
Sensitive Altimeters. Range 0- 55,(100 
ft., calibrated in 100's of feet. Baro- 
metric setting adjustment. No hook- 
up required . mounts easily in 
auto or aircraft. 2.95 Used. Good Each L a7d 

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 
BRAND 

iNsEt anon 
Each 57.95 

Postpaid 

ALL EQUIPMENT F.O.B. PASADENA UNLESS 
OTHERWISE SPECIFIED. PLEASE ENCLOSE 

FULL AMOUNT WITH ORDER 

C & H SALES CO: 
BOX 356 -.M T, East Pasadena Station, Pasadena 8, Calif. 
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KAARc 
RADl P o AK 

THE MOBILE 
RADIOTELEPHONE 
KAAR ENGINEERING CO. 
P A L O A L T O C A L I F O R N I A 

EVERY 
RADIOMAN 

Can Use These 

SERVICE HINTS! 
Valuable Manual Yours -FREE! 

Every page of "How to Sim- 
plify Radio Repairs" is 
packed with on- the -bench, 
practical ideas. Contains 
hotos, h r s, diagrams- 

no theory. In pain 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! 

"4 
FEILEO ENGINEERING CO., Dept, 4H2' 

1 8026 N. Monticello Ave., Skokie, III. 
(Suburb of Chicago) 

FREE copy of How to Simplify 1 
se R 

RadPio 
lea 

Repairs.USH 
my 

" 
IName 
Address 
City Zone.... State 1 

1 

1 

Klystron Oscillators 
(Continued from page 56) 

the circuit by the collector. The entire 
assembly is enclosed in a vacuum tube. 

The electron gun directs a constant 
intensity stream of electrons through 
the buncher grids. The electric field, 
due to the cavity action between these 
grids, is varying sinusoidally. Accord- 
ingly, some electrons are accelerated, 
some maintain the same velocity, and 
others are retarded as they pass 
through these grids. 

The electrons emerge from the 
buncher having various velocities, but 
the electron stream still has an essen- 
tially uniform density. The electrons 
then flow through a field -free "drift 
space." It is assumed, for simplicity, 
that in this region there are no d.c. or 
r.f. fields, and that any space- charge 
effects are negligible. 

In this drift space, the electrons that 
were speeded up by the buncher begin to 
catch up with the slower moving elec- 
trons ahead of them. In a similar man- 
ner, the electrons which were slowed 
down by the buncher lag behind more 
and more until they are overtaken by 
electrons that left the buncher at a 
later time. This bunching process, simi- 
lar to that occurring in the positive 
grid oscillator, eventually results in 
the breaking up of the electron beam 
into groups, or bunches, of electrons. 
These bunches of electrons are sep- 
arated by regions in which there are 
comparatively few electrons. 

The electrode arrangement thus far 
described is useless in the sense that 
no output signal has been obtained. In 
principle, an ordinary plate might be 
installed at the end of the drift space 
and be used to collect the signal from 
the electron beam. The voltage of the 
plate would rise and fall as it was 
struck by the bunches of electrons. Un- 
fortunately this method of signal col- 
lection is not practical because the 
frequencies at which velocity modu- 
lated tubes operate are so high that 
stray capacity of the external load 
circuit would short circuit this energy. 

Therefore another cavity is used to 
absorb this energy. This cavity, known 
as the catcher, is placed at the point 
in the drift space where maximum 
bunching occurs. The field of this cavity 
is so phased that it always is negative 
with respect to the bunched electrons. 
Hence energy from the bunched elec- 
trons is transferred to the catcher cav- 
ity and oscillations are sustained. The 
field is positive across these catcher 
grids during the time that there is a 
region of relatively few electrons and, 
therefore, little loss of energy occurs 
during this part of the cycle. 

Proper phasing between catcher and 
buncher grids is effected by feeding 
back some of the catcher cavity energy 
into the buncher cavity. The remainder 
of the oscillator energy is coupled 
through a coaxial cable to the desired 
load. 

After passing the catcher grids, the 
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ele rtrons are moving at a greatly re- 
du( ed velocity and are finally removed 
fro n the tube by a positive collector 
plate. The collector plate potential 
must be positive enough to attract all 
the electrons, but not so positive that 
electrons will strike at a high velocity 
and cause secondary emission. It is ob- 
vious that any random electron flow 
del racts from the over -all efficiency 
and I stability of the system. Hence, the 
im 3ortance of effective removal of 
electrons after they have passed 
cal cher grid. 

7 n the second article on this subject, 
some of the practical aspects of kly- 
stron operation will be considered. 

(Concluded next month) 

SWITCH IMPROVEMENTS 
C'NE of the serious shortcomings of 

the electronic switch described by 
Ja nes G. Arnold in the article "An In- 
ex3ensive Electronic Switch" (July, 
19:.1 issue of RADIO & TELEVISION 
NEWS) is the difficulty of exactly su- 
pe rimposing the two waves. 

3obert Cortner of Honolulu, Hawaii 
has overcome this difficulty by a simple 
cii cuit arrangement and an addition to 
the switch. The grounded ends of R5 
and R. in the original design (Fig. 3, 
pa ge 33) are returned to ground through 
10,000 ohm resistors (R14 and R15 in 
di 'gram below). A 1.5 volt penlite cell 
furnishes the bias, while the 250,000 
of m resistor R13 allows the two signals 
to be balanced. 

This circuit does not permit the gain 
of the two amplifiers to be reduced to 
zero but this is not objectionable ex- 
ec pt on signals of extremely high level. 
Signals of this magnitude are rarely 
encountered in this type of work. 

30 

Circuit changes for electronic switch. 

1/2 6SN7 1/2 6SN7 

VI-A 

R7 
R3 RII 

F-- 
0 TPUT 

V2-A 

SYNC 

IN U 

(OPTIONAL) 

1/2 6SL7T2 

INPUT 

A 

VyI- v2 
1. IT 

6.3 V 014 

%prit. 1952 

1. Tek -File is Rider TV service data in individ- 

ual package form . . . grouped according to 

manufacturers. 

2. Each Tek -File Pack contains a mini- 

mum of 128 pages (81/2 x 11 ") sep- 

arated into file folders for fast, easy 

reference; perfect for house calls. 

3. New Tek -File packs are available 
every month ... so far, à total of 48 
packs have been issued. 

4. All Tek -File data is the official, complete fac- 

tory- issued data direct from the manufacturer . . . 

not edited, abridged or prepared by an independent 
laboratory. 

5. Tek -File makes servicing easy. Each pack contains 

all the manufacturer's data you need ... and it's guar- 

anteed to match the set! Schematics chassis views, trou- 

bleshooting test patterns, parts lists, circuit changes ... 
it's all there! 

6. Check these Tek -File extras: Free index covering 

all Tek -File packs at your jobber. Free coupon in each 

pack ; 15 gives you permanent binder for Tek -File 

shelf use. Free Tek -File Handies containing the manu- 
facturer's cures for troubles. 

Remember, all this for only $2.00! 
Buy it from your jobber ... today! 
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NTS FOR CONCENTRIC 
DUALS 

AI. REPLACEMENTS improved. UNIVER --- simplified and P 

CENTRIKITS- in home prshop- 
low- priced, 4 -piece CON 

licate Controls- 
Two new, o f Exact Dup 

Less -than -a- minute assembly 
cutting, 

special tools. no filing, slotting, 
without sp 

a licate Shafts-no 
Complete line of Exact D 

needed. of both carbon and 

hammering or soldering for assembly 

Expanded line of IRC Base Elements-for 
Exp umbers -used in over 

wire wound concentric dual 
Dual Parts N 

Cover 416 
Manufacturers 

5,000 TV models. 

106.1 

. , y 
__ 

COVER MORE REPLACEMENTS AT LOWER STOCK COST 

It's a fact! With a small stock of these new IRC CONCENTRIKITS, Exact 
Duplicate Shafts and Base Elements,you can cover most all concentric 
dual replacements. That means less money tied -up in inventories -and less 
stock lost through obsolescence. And it means faster servicing-and time 
saved because you can schedule your trips to your IRC Distributor. 

GREATER STOCKING AND SERVICING 

CONVENIENCE THAN EVER 
Cover Major TV Sets at Fractional Cost 
with New IRC DEALER ASSORTMENTS 

1RC CONCENTRIPAKS 
You can get IRC's new CONCENTRIKITS now in low -cost, easy -to -stock CONCENTRI- 
PAKS ... handy assortments which include Base Elements, Exact Duplicate Replace- 
ment Shafts and Switches to suit specific brands of TV sets. Price is only a fraction 
of cost of factory -assembled controls. 

CONCENTRIPAK for Philco -KC -1. Replaces any of 13 Philco concentric dual controls 
-plus 11 others. Costs only $10.20. 

CONCENTRIPAK for RCA -KC -2. Replaces any of 14 RCA concentric dual controls 
-plus 36 listings among 15 other makes. Costs only $7,44. 
CONCENTRIPAK for Admiral -KC -3. Replaces any of 14 Admiral concentric duals 
plus controls for Packard Bell, Sparton, Stromberg- Carlson. Costs only $7.80. 

IRC DEALER ASSORTMENT #14 
Wide -coverage, low -cost dealer stock 
of CONCENTRIKIT parts. Provides 
coverage of 240 concentric dual list- 
ings (equivalent of 149 different 
concentric duals). Supplies replace- 
ment coverage omong 59 trade 
names, including RCA, Emerson, 
Admiral, Philco, Crosley, G.E and 
many other widely sold makes. 

ONE STOP SOURCE OF ALL CONCENTRIC 
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PLU !. FACTORY.gSS 

F EMBL ED EXACT DUPLICATES Double -Your- CONCENTRIC DUALS ES operation. Money_gack 
Guarantee 

of satisfactory 
mechanical fit Manufacturers' factor and electrical Concentric 

factory-assembled 
Exact Du Includes both Dual Parts Numbers_ plicate Controls carbon and wire wound types. 

used covering *Designed 
and manufacture 1n over 5000 TV g 416 No need to models. reverse connections to accurate specifications- 

under carton stamped with or alter in way. under rigid quality 
Control. 

g listings for control identification. ntification.IRC Stock Number. 
1 

\\ \ \\\ 

Here's the complete Exact -Duplicate TV coverage you've been wanting -all from 

one dependable source. A full line of 295 Exact Duplicate Concentric Dual Controls 

to suit almost every TV model -from the largest set producer to the smallest -and 
many more. AND built to accurate specifications -to fit without reverse connections 

or alterations. Double your money back, if any of these Factory -Assembled Exact 

Duplicate Concentric Dual Controls fails to give satisfactory mechanical fit or 

electrical operation. 

Get the full story of IRC's new, improved CONCENTRIKITS and FACTORY -ASSEMBLED 

EXACT DUPLICATE REPLACEMENT CONTROLS. Mail the coupon for Catalog Bulletin 

DCIC. It contains stock numbers, prices, TV models covered, and parts numbers. 

INTERNATIONAL RESISTANCE CO. 
401 N. Broad Street, Philadelphia 8, Pa. 

In Canada. International Resistance Company, Ltd., Toronto, Licensee. 

4,f../ Cu,,t S44". -AAA 

DUAL RE 

S 

. 

RESISTANCE 
COMPANY 

P/eose 
send 

me full details of:- 

415N 
Broad 

Street, Philadelphia 
B 

r 
Pa. PI met Shafts, 

Elements 
and 

wIR 

C's ne 

n hhóv 
NCENTRIKITS, with Exact 

Duplicate 
NAMEControls. 

IRC95 
ne 

w foctory-Assembled 
Exact 

Duplicate 
PI°cement 

ADDRESS 

. CITY 

STATE 

PLACEMENT CONTROLS 
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Ï12ale4 
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ta DEMONSTRATE 
AND TEST 

D.C. APPARATUS 

FROM A.C. LINES 

"A" BATTERY 
ELIMINATORS 

For DEMONSTRATING AND TESTING 
AUTO RADIOS 

New Models ... Designed for testing D.C. 
Electr ca'. Apparatus on Regular A.C. Lines. 

Equipped with Full -Wave Dry Disc Type 
Rectifier, Assuring Noise -less, Interfer- 

ence -Free Operation and Extreme 
Long Life and Reliability. 

"A" Battery Eliminators, DC -AC Inverters 
Auto Radio Vibrators 

AMERICAN TELEVISION d RADIO Co. 
Quality Paeduetb Scuee 1931 

SAINT PAUL 1, MINNESOTA- U.S. A. .i. 

4t46 
:t:3:ÿ::. 

} 
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Service Industry )ews 

AS REPORTED BY THE 
TELEVISION TECHNICIANS LECTURE BUREAU 

EN authorized, u.h.f. televi- 
sion will present a host of new 

problems to the forces of the televi- 
sion installation and servicing indus- 
try. With from 2000 to 2500 telecasting 
stations possible in the new channels 
numbered 14 to 83, which cover the 470 
to 890 mc. band, plus the stations that 
will be operating in the present v.h.f. 
band, television programs will be 
available in practically every city and 
hamlet across the country. 

The first stations to be built will be 
located in present non -television areas. 
By the time these stations are ready 
to go on the air most of the receiver 
manufacturers will probably introduce 
their v.h.f.- u.h.f. combination sets 
with the circuits for receiving u.h.f. 
included in the receiver design. Quite 
obviously, the receivers that do not 
employ the continuous type of tuner 
will be equipped with the proper coils 
to receive the channels allocated to the 
area where the receiver is installed. 
Although receiver manufacturers have 
not divulged their circuit designs for 
u.h.f.- v.h.f. combinations, it is reason- 
able to anticipate many innovations in 
circuitry as field experience indicates 
the circuit combinations that are the 
most successful. 

The immediate problem that will 
develop when u.h.f. is introduced into 
new areas is that of determining the 

best type of antenna to meet the pe- 
culiar needs of each newly- opened tele- 
vision area. Radio Corporation of 
America has been conducting exhaus- 
tive studies on u.h.f. reception since 
1946 and its experiences provide a good 
practical basis for commercial u.h.f. 
installations. 

The RCA studies began in July 1946, 
when experimental transmissions and 
tests were conducted in New York at 
288 mc., 510 mc., and 910 mc. In Sep- 
tember, 1948, equipment was made 
available and tested in Washington, 
D.C., at 504 -510 mc. 

After the Washington tests, the RCA 
u.h.f. project was moved to Stratford, 
near Bridgeport, Connecticut. Tests 
were made at this location at 530 mc., 
and are being continued at 850 mc. 
These studies include checks of trans- 
mitting and receiver antenna charac- 
teristics, receiver installation prob- 
lems, effects of terrain and foliage, 
effects of weather, ground propaga- 
tion, u.h.f. receiver converters, trans- 
mission lines, and many other factors. 

It is interesting to note that the 
studies of indoor antennas of the built - 
in or cabinet types indicated that they 
were . generally less satisfactory for 
fringe area use than outdoor antennas. 
A person moving or standing near the 
indoor antenna may cause a momen- 
tary deleterious effect on picture 

Edward M. Noll of the Television Technicians Lecture Bureau explains the most 
important features of test instruments in television servicing in his lecture on 
"Test Instrument Applications." His lecture includes the demonstration of 
the alignment of a u,hl converter using presently- available service test units. 
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qu: ility. Venetian blinds, awnings, and 
sin.ilar objects were also reported to 
aff !ct the signal received with indoor 
an ennas. 

Eight antenna types have been thor- 
oughly checked in the course of the 
RCA u.h.f. experiments. These in- 
ch. ded the fan dipole, two- stacked fan 
die ole, the stacked "V ", the rhombic, 
tht' parabolic reflector, the corner re- 
tie :tor, the helix, and the six -element 
ya ;i. 

n reporting on these tests the RCA 
Service Company stated that "Every 
int tallation site was thoroughly sur- 
ve fed for optimum results before a 
u.h.f. antenna was installed. Often it 
w ; .s found that the fan dipole antenna 
dill not produce sufficient pick -up. In 
su _h cases, the stacked "V" was sub - 
st tuted. If this proved inadequate, a 
corner reflector antenna was tried. If 
in provement was insufficient with sub - 
st tution of antennas, the height of the 
ar tenna was increased. Where signals 
w ere received by reflection, the best 
p( sition of the antenna was found to 
lot critical as to orientation and height. 
A distance of a few inches horizontally 
01 even vertically made a great differ- 
et ce in the picture quality. 

"Where u.h.f. and v.h.f. antennas 
ale installed, it is best to survey first 
fc r the u.h.f. channel, since it is more 
cl itical as to location. In many instal - 
IE tions, the u.h.f. antenna may be 
rr ounted on the v.h.f. supporting mast. 
However, separate masts are some- 
times needed." 

The RCA u.h.f. experiments seem to 
it dicate that changes may have to be 
n ade in the method now employed by 
n any television installation and serv- 
it e contractors in handling receiver 
installations for u.h.f. reception. Many 
s :rvice contractors follow the plan of 
c tecking and aligning each receiver 
before it is delivered to the purchaser 
for installation. The installation crew 
handle all installation work up to the 
receiver input. Their installation re- 
r orts include information on receiver 
rerformance after the installation is 
completed but the installation men do 
rot make any adjustments on the set. 
J. receiver technician follows up to 
r lake any necessary adjustments on 
1 he equipment. 

During the early days of u.h.f., at 
least, it is probable that a member of 
the installation crew will have to be a 
1 ully competent TV technician, so that 
1 eceiver adjustments can be made 
where necessary at the time of select- 
ng antenna position, route of lead -in, 

l'tc. 

:ierviee Companies for 11.11.F. 
The metropolitan areas in which the 

najority of the present 107 v.h.f. sta- 
ions are located will have their own 
)eculiar problems with u.h.f. In some 
)f the larger cities, for instance, the 
suburban districts will be in the fringe 
area of their local u.h.f. telecasting 
>tations when the transmitting an- 
tenna is located in the center of the 
city. Reception problems due to signal 
black -outs from line -of -sight obstruc- 
tions and reflections will be severe. 

April, 1952 

Television 
Accessories: 

Universal flat and peak roof 
mount made of heavy gauge 
steel, aluminum finish. Ad- 
justable flaps provide e a s y 
means for mounting on any 
peak regardless of roof pitch. 
Swivel mast holder takes up to 
1%" pipe and can be raised 
easily. PRICES: Each: $1.69. 

Box of 12: 517.50 
Each Box of 12 

GUY CLAMPS up to 1v." Pipe 25c $2.40 
GUY ICINGS -134" Pipe 150 1.49 

TURNBUCKLES: 
Dia.: Total L.: Open L.: Closed L : Ea.: Doe.: 

#14 Y," 2 %" 7 %" 5%" 18e $1.65 
#15 51a" 2%" 9%" 6%" 20e 2.16 
HOOKS: #187 %" x 5" Galvanized: 6c Each: 

Box of 24 $1.30 
AIRCRAFT CABLE: %" x 7 s 7 strands, Weather- 

proofed. 47 Foot lengths only at 75c Ea. 
GUY CABLE CLAMPS: 54" 10c Ea. Box of 25..82.25 

TRANSFORMERS AND CHOKES 
TRANSFORMERS -I10 V. 60 CYCLE PRIMARIES: 

Sec. 6.3 Volt 1 Mal, S I .25 
Sec. 24 Volt t2 Amp 1.50 
Sec. 24 Volt 1 Atop 1.95 
Sec. Two 12 V. 4 A. windings -gives 

12 V. 8 A. or 24 V. 4 A 5.95 
CHOKES: 

33 -115 8 Ilenries 500 MA Filter. 5000 V.lns. -$ 1 0.95 
II -121 13 Ily. 250 NIA Filter. 1500 V. Ins... 4.95 
11 -412 4 -12 Ily. Swinging, 300MA, 2500V.Ins. 4.95 

CORDS -CABLES 
CD -501 Cord f /GN -45 Generator $2.00 
CD -318 Cord w /PL -08 & SW -141 & .1K -48F 

f /Throat or LIp Mir. .89 
CD -307 Cord -6.5 Ft. w /PL -55 & JE-26 .89 
CD-604 Cord w/C -410 Trans. & I'L-54 Plug .89 
BC -375 or 191 Cable w /I'L -04, 01. or 59 each 

end 2.50 
CD -365 Cord for LP-21 Inne I .75 
M(' -215 Tuning Shutt tor 274\. 2.00 

ANTENNA EQUIPMENT 
MAST BASE -INSULATED 

MP -132 BASE -as illustrated at I. 

1" heavy coil spring. 2" insulator. O, 
all length: 1154 ". Weight: 2% lbs. 
Price $3.95 
MAST SECTIONS FOR ABOVE 
BASE- Tubular steel. copper coal 
painted, in 3 foot sections, screw -it t.: 
SIS -53 can be used to make any Iota. 
with SIS- 52- 51 -50 -49 for taper. 
)'rice for any section 50c I s 

AN -104A Antenna -100.156 SIC. S2.00 
AN -117 Whip Steel -6 Ft. length 1.50 
AN -109A Whip Steel. 5 Ft. w /Base I .50 
AS- :7/AI1N -5 Itam's flora. 110 MC.- USED 5.95 
LP-21 -A Loop for ADF equip. -Used. tested 9.95 
\T -37 /APT Stub -113 -150 MC 6.95 

AT-42/APT-3 or APT -1 Stub-113-150 SIC. 6.95 
VS- 117 /A11(1 -S Splice with coaxial load in (lase 4.95 
A5- 61 /ARN- s- Ilalr- Wave 1100Lk -5555 VII' 3.95 

MOUNTINGS AND CLAMPS: 
FT -154 for Ill' -345 Receiver S 2.50 rr -470 mounting & )'lamp I .00 
SIC -476 Staple Ball for above- f /Fairlead 1.00 
SIC -3116 Wood Clamp for Fairlead .75 
M -235 Bobbin & 250 Ft. W -100 Antenna Wire 3.50 
UT -7 Weight for Trailing Antenna 1.50 

TUNING UNITS COILS 
TU- 7- 8.9 -10 -26 for BC -191 -375 Used: $3.95 
IF Transformers f/274N -85 KC -1415 or 

500 KC Ea. 1.50 

AUTOSYN TRANSMITTER: 
Autosyn Transmitter from 1.1' -21A Loops. used with 
1 -81 or 1 -82 Indicators. Operates from 26 Volt 400 
cycle. With calibrated Dial and Correction Pointer. 
MC -507 56.95 SIC-217 $5.95 

GEAR TRAIN MOTOR 
(tall bearing, low inertia r-v,t cible type, 588 11PSI. 
Extra large gear, % Itl'SI operates 20 Volt 4110 cycle 
or 12 Volt 60 cycle. Removed from Lt' -21 Loops. 
Type-10047-"-A S4.95 

MISCELLANEOUS 
Leg and Seat Assy. for (land Generator. -3 3.50 
BC-230 Transmitter. with Tulles 4.95 
T -20 ARC -5 /BC -457 Trans. -4 to 5.3 SIC. 

New: 1 4.95 
It- 1 /ARR -1 1 :, -. f /con,etdon to 220 SI- - - - -. 4.95 

CONTROL BOXES: 
NEW: USED: 

C- 97 /AIfT13-f /ART -13 Trans....$ 6.95 $4.95 
Mlt :1C /Coturol Box f /IIA -10 Itec. 

1 2.95 w /Altg. 
11(7-434 for ADP 5.95 3.95 
IBC -732 for Laalizer 3.95 1.95 
BC 646 Control (lox f /B('- 645 2.00 
BC-461 heel Control Maw/Counter 2.95 

Address Dept. RN Minimum Order 55.00 Prices F.O.B., Lima 

BC -223 TRANSMITTER 
30 Watt transmitter 
with Crystal or MO 
control on four pre-se- 

, r p Iected channels. CW, 
)ICW corer lIeguuncy 
range 2000 -5200 EC. 
by use of plug -in trolls. 
Complete with tubes 
and choice of one Tun- 
ing Unit (listed below). 
Lesa Mtg.- Prices: 

NEW: $32.50 

USED $26.50 
(Gov't. Recondltloned) 

CABLE -Trans. to Power Supply $2.00 
TUNING UNITS: TU -17- 2000.3000 I(C.; TU -10- 
3000- 4500 KC.: TU -25- 3500 -5250 KC. -$3.60 EACII 
Spare VIBRATOR & TUBE KIT f /PE- 

12511x S 5.95 
PE -125BX l'OWElt SUPPLY f /BC -223- 

12/24 Volt input; output 475 Volts 150 MA. 
NEW: 14.95 

SPARE TUBE KIT in metal box. f /13C -223 5.95 
OPERATING MANUAL for I3C -223Ax 2.50 
SIIOCK MOUNTING for l'E -125 1.50 
FT-173 MOUNTING for BC -223 2.50 
BC -223 TRANSMITTER- Incomplete, for parts. No 

front panel or meters. Price -As Is $4.95 

AERIAL 
WIRE 

Aerial Wire- 
Phosphorous 
Bronze #16 
Stranded. 200 lb. 
test. Weather- 
proof. 150 feet on 
Reel. RL -3 with 
Clips ...51.50 

WIRE -HEAVY DUTY 
RUBBER COVERED 

2/ #16 -20 Ft. Length $1.25 
2/ #12 -10 FY. Length 1.00 
1 / #6- Shielded. 15 Ft. 1.50 
1 / #6- Shielded, 7% Ft. .75 
I / #2- Shielded. 8 Ft. 1.00 
1 / #8- Cotton covered -Per 

,Ofi Foot 
1/#14-Shielded. Rubber Covered. 
50 FY. length 32.75 
Or Per Foot, at .06 

BLOWERS: 
115 Volt 60 cycle BLOWER 
(pictured), approx. 100 CFM 
Dis. 214" Intake 2" outlet. 
Quiet running. Motor size: 
21 "x31/4 ". NEW -not Gov't 
surplus. 
Order No. RN -520.. $7x 99 
DUAL BLOWER -Sante as RN-520 above, ex- 
cept has blower assembly on each side of 'tiutoor. 
Order No. RN -800 

POWER SUPPLIES: 
VIBRATOR TYPE --6 Volt DC input; output 230 Volt 
DC 50 MA. filtered w /tube. Size: d% 

"x "n 95 Price 
VIBRATOR TYPE-6 Volt DC input; output tau Volt 
DC 50 SIA. -not filtered-w /tulle. Ideal for Command 
Iteceiver operation as receiver Is filtered Internally. 
Size: 4%"0-134"x334" $4.95 
1'16- -157 l'OWVEIt SUPPLY- 2 Volt Vibrator Supply. 
operates from 1t13 -54 2 Volt ltattery mounted in lase. 
Output voltage 1.4 V. % Atop 125 V. 50 NIA. less 
Battery. Speaker. A External Power Cord-with Vi- 
brator 
(III -54 2 Volt Olt Batter)' 2.95 

METERS: 
0 -150 Volt. 400 cycle. 254" ltd. $3.95 
11 -5 Amp. AC, 3" ltd.. 0 -75A Scale 3.95 
0 -5 Milliamp D('. 234" Sq.. 0 -5 Scale 3.95 
0 -1 Mflliantp DC, 254" ltd.. 0 -150 Scale 3.95 
0 -500 Mirrnatnp. 2%" Rd.. 11 -15 & 0 -61111 DC 

3.95 Volt Stale 
TUNING METER I -79B Reverse Scale, Weston 

w;00 for Ctnppass Control poxes 3.95 

PLUGS AND CONNECTORS: 
l'I. -112 l'lug for LP-21 14,00 S I .25 
1'1. -P -103 )'lug for BC -348 1.50 
SIL' -211 Iligbtangle Adapter for Co . Sets.... .50 
AI -359 Illghtangle Coaxial connector .25 

DYNAMOTORS: 
DYNAMOTOR 
And BLOWER 
9 Volts DC input. 
output 450 Voles fu 
SIA.. 45110 Itl'SI. At 
6 Volts DC input. 
output 2011 Volts i;5 

AIA., 3001) 11191. 
Price $4.95 

INPUT: OUTI'l'T: STOCK No. : I' It 
14 V. DC 600 V. 300 MA. 11D -86 $9.95 
12 V. DC 220 V. 70 MA. 1)51 -24 6.95 
12 V. DC 220 V. lÓ0 SIA. DM -IS 4.95 
12 or 24 V. DC 440 V. 200 SIA. & 

220 V. 100 SIA. D -104 9.95 
14 V. DC 375 V. 150 AIA. DS1 -375 8.95 
14 V. DC 331) V. 135 AIA. DM-330 7.95 
14 V. DC 500 V. 51111 MA. ICE -59 14.95 
12 or 24 V. DC 275 V. 110 SIA. USA/0510 3.95 
ALSO- PE -73; PE -80; DSI -53; DSI -33; 5055: DM-416; 

PE-101. etc. 
.0. 25% Deposit on C.O.D. Orders 

FAIR RADIO SALES 
132 

LIMA, 
O 

H 1 O T 
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USE PHOTOFACT 

the world's best Radio and 

TV Service Data ... 
EARNS 

mORE 

fOR ,Y°13 

EVERY 
DAY! 

WE'LL PROVE YOU'LL SAVE TIME 
and EARN MORE WITH PHOTOFACT 

FREE 
Service Technicians: 
We'll send you any 
Photofact Folder listed in 
the "PF INDEX and Tech- 
nical Digest." If you 

haven't an Index, get a free copy from 
your local Photofact distributor or write 
for it today. To obtain Free Folder, be sure 
to state Photofact Set and Folder Number 
as shown in the Index. 

NOW -learn for yourself how PHOTO- 
FACT makes your Radio and TV work 
quicker, easier, more profitable! Just get 
and use an actual PHOTOFACT Folder. 
Discover why over 35,000 successful 
service technicians count on this invalu- 
able data daily. No other service gives 
you PHOTOFACT'S completeness, accuracy, 
uniformity and lowest cost. PHOTOFACT is 
the only Radio -TV service data prepared 
from laboratory analysis on the actual 
equipment. Get your FREE Folder now. 
Examine, use, compare. See why you 
can't afford to be without PHOTOFACT! 

NOTE: Our FREE Folder offer is limited to 
Service Technicians only. Attach coupon be- 
low to your letterhead and mention your 
jobber's name. Experimenters and others 
may obtain the Photofact Folder by remitting 
amount shown below. 

HOWARD W. SAMS & CO., INC. 

HOWARD W. SAMS & CO., INC. 
2201 E. 46th St., Indianapolis 5, Ind. 

El I am a Service Technician. Send me Free 
Folder No which appears in 
Photofact Set No. (as listed 
in the PF Index). 
01 am an Experimenter. Enclosed $ 

Send me Folder No which 
appears in Photofact Set No. 
(TV- $1.00. AM /FM -50c. Record Changer. 
or Communication Receiver -75c) 
Name 

Address 

City Zone State 

EASY 
PAY 

PLAN! 

PAY AS YOU EARN! Ask your 
distributor about this amazing 
plan. Only $18.39 puts the en- 
tire profit -boosting Photofact 
library in your shop now! 
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However, television installation and 
service contractors now operating suc- 
cessfully in the metropolitan areas will 
be able to adjust their operational 
procedures to handle the individual 
requirements of their u.h.f. installa- 
tions. 

The new service business opportuni- 
ties that will stem from the expansion 
of u.h.f. telecasting will occur in the 
hundreds of medium and small -sized 
cities and towns that have u.h.f. chan- 
nel allocations. These service busi- 
nesses will probably follow a pattern 
of operation similar to the successful 
installation and service contract opera- 
tions in present v.h.f. fringe areas. In 
fringe areas, of course, an outdoor an- 
tenna is necessary with every receiver 
installation. In most cases, the cost of 
the antenna system represents a sub- 
stantial part of the total sale and in 
some installations it will equal the cost 
of the receiver. The personnel, facili- 
ties, and "know how" for making 
successful installations is a prime re- 
quisite for the fringe area service 
contractor with the result that his in- 
stallation department has a larger 
staff than his receiver adjustment and 
servicing department. 

Managers of successful service busi- 
nesses in fringe areas now frown upon 
expanding their activities beyond a 
proven profitable radius from their 
headquarters. Distances vary in dif- 
ferent parts of the country but, on an 
average, television service businessmen 
have found it inadvisable to handle 
installation and service contracts over 
twenty miles from their shops. 

Many service businessmen feel that 
u.h.f. will usher in an era of small 
branch operations in which service 
contractors will establish sub -depots in 
the u.h.f. areas adjacent to their oper- 
ating headquarters. It is felt that the 
activities of installation crews work- 
ing out of a centrally -located shop can 
be profitably applied over a much 
larger area than the time of techni- 
cians who will handle the subsequent 
receiver service calls that will be 
required. The elements of time and 
distance are not so important on in- 
stallations since these can be sched- 
uled for the most economical routing 
of the crews. But time and distance 
are vitally important on receiver serv- 
ice calls since there is no way of pre- 
determining when and where they will 
be required. The opinion that servic- 
ing depots may be the answer to ade- 
quate, efficient television service in 
small u.h.f. localities is based upon the 
facilities they would provide for 
prompt service by competent techni- 
cians backed by all of the know -how, 
planning, equipment, and stocks of a 
large central operation. 

However, experienced service busi- 
nessmen will move cautiously in ex- 
panding their operations. They have 
learned from costly experience that it 
is easier to expand than it is to con- 
tract a service business. They have 
learned that the first consideration is 
whether the firm is financially sound 
enough to finance an expansion pro- 

LOW FREQUENCY CRYSTALS 
FT -241A (Brown) Holders. Channel spacing, 1.388 Ices. All frequencies in kilocycles 89c ea. 
375 440.277 430.555 458.333 486.111 513.888 376.388 404.166 431.944 459.722 487.500 515.277 377.777 405.555 433.333 461.111 488.888 516.666 379.166 406.944 434.722 462.490 490.277 518.055 380.555 408.333 436.111 463.878 491.666 519.444 381.944 409.722 437.5 465.277 493.055 520.833 383.333 411.111 438.888 466.666 494.444 522.222 .384.722 412.5 440.277 468.055 495.833 523.611 386.111 413.888 441.666 469.444 457.222 525.00 387.5 415.277 443.055 470.833 498.611 526.388 388.888 416.666 444.444 472.222 500.00 527.777 390.277 418.055 445.833 473.061 501.388 529.166 391.666 419.444 447.222 475.00 502.777 530.555 393.055 420.833 448.611 476.388 504.166 531.944 394.444 422.222 450.00 477.777 505.555 533.333 395.833 423.611 451.388 479.116 506.944 534.722 397.222 425.00 452.777 480.555 508.333 536.111 398.611 426.388 454.166 481.943 509.722 537.5 400.00 427.777 455.555 483.333 511.111 538.888 401.388 429.166 456.944 484.722 512.5 540.277 

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 274 -N receiver. All necessary 
parts for conversion of rest of receiver also included. ONLY 
$8.95. 

CONDENSER TESTER 1lhi 
One of our best sellers! Useful, - 

versatile laboratory item, in kit _ 

form. Simple, and easy to build in . 

less than an hour. Checks con- t'' - 
denser leakage and continuity up 5 \!1 
to 8 mess. Will test any paper, JI , a 
electrolytic, mica or oil capacitor l a 
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. 

NOVICE 500V POWER SUPPLY KIT 
Here is all the makin's for a sweet little power 
supply suitable for 807's. Includes: Power trans- 
former, 2 -4mfd, 600V oil filled condensers, 1- 
10 henry choke, 1 -5U4 rectifier, 1- socket, 1- chassis, line cord, power switch and terminal 
board. Supply output voltage is 500 volts at 200 
ma. Only $16.95 kit 

5J, LOOK! NO HANDS! 

,>\.:\T 
/ T This mike leaves both hands 

free for mobile QSO's. Fast- 
ens to operator by simple 
snap strap. Adjustable. 

i S Double action sw. operates 
\push -to -talk or holds on. 
1,Only $2.00 ea. POSTPAID 

%J in U.S.A. and CANADA. 

. NEW PHONE PATCH 
Now redesigned into more compact and convenient 
housing, the #60008 phone patch retains all 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. 

TRANSFORMERS -CHOKES: 
920 -0 -920 or 740 -0 -740 AC @ 200 ma. Pri. 
115V, 60 cycle, AC. Upright shielded case. Ex- 
cellent for 807's Only $10.80 ea. 

5V. 25A. Pri. 115V, 60 cy. AC. A real rugged job excellent for 304TL- 4 -250A etc. Limited quan- tity. Only $4.50 ea. 

10H, 200 ma choke. Hermetically- sealed steel case. Also has hum- bucking tap. A beautiful item 
only $1.98. 

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 ma. $5.25 ea. 

350 -0 -350 @ 300 ma. 6.3 @ 4A. 6.3 @ 8A. 
5V @ 3A. Pri. 115V, 60 cy. AC... only $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. 

350 -0 -350 @ 350 ma. 6.3 @ 10A. 5V @ 6A. Pri. 115V, 60 cycle. Only $8.95 ea. 

Minimum order $2.00. All items subject to 
prior sale. All prices subject to change with- 
out notice. 20% deposit must accompany all 

orders, balance C.O.D. 

OFFENBACH & 
REIMUS CO. 

1564 MARKET ST. 
SAN. FRANCISCO, CALIF. 
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gram, and second, what the enlarged 
operation will produce in the way of 
stable income. 

Most radio service operators who 
entered the television installation and 
service business in the early days of 
TV grabbed all of the business they 
could get and expanded their activi- 
ties far beyond their basic resources 
to finance them. Those who survived 
the subsequent recessions in installa- 
tions and in annual contract business 
learned early that two of the most im- 
portant elements in the continuing 
success of a service business were ac- 
curate records of all transactions and 
a monthly profit and loss statement 
prepared by a qualified accountant. 
This helps them to avoid the experi- 
ence of the radio service operator who 
jumped into the television installation 
field in the early days, hired a couple 
of men, accepted all of the business 
he could get, and worked day and night 
to corral as much of the "easy money" 
in television as he could. At the end 
of a few months, when his cash in the 
bank did not measure up to the volume 
of business he was doing, he asked an 
accountant to look over his books and 
tell him what was wrong. He found 
that he had done approximately ten - 
thousand dollars' worth of business, 
but that it had cost him eleven -thou- 
sand dollars to handle it. 

Price Cutting 
Last summer, when television instal- 

lation and service business was at rock 
bottom, some service contractors and 
dealers resorted to price cutting in an 
effort to get. business. However, serv- 
ice businessmen who manage their 
businesses on the basis of accurate 
"cost of doing business" records did 
not resort to price cutting because it 
was obvious that the lower prices 
would force them to operate at a loss. 
Of course, the larger the volume of 
business that was brought as the re- 
sult of cut prices meant an increas- 
ingly larger loss. 

While it was hard sledding for these 
service businessmen who . maintained 
the prices they had to get in order to 
do business at a profit to weather the 
summer slump, the benefits they re- 
ceived when business picked up more 
than offset their summertime losses. 

Those contractors and dealers who 
cut prices found that once they cut 
their prices it was impossible to re- 
store them to profitable levels after 
business picked up. In order to mini- 
mize their losses at the reduced prices, 
they had to cut corners wherever pos- 
sible on installation and service. These 
practices showed up in a higher aver- 
age of customer complaints and repeat 
calls. 

On the other hand, the service busi- 
nesses that maintained their prices 
gave excellent service and as business 
moved to higher levels, they were able 
to capture the cream of the installation 
and service business in their areas. 

Service Association Activities 
At their recent election, the Associ- 

ated Radio -Television Service Dealers 
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TURNER 
products are 

performance-proved! 

* Attractive Design 

* Quality Construction 

* Competitive Price 

*The Turner TV Booster 

Low -noise -level Cascode circuit pro- 
duces a good picture under receiv- 
ing conditions that nullify the ef- 
forts of many other leading boosters 

Model 
22X -22D 

Model 
9X -9D 

34X 

*The 50D "Aristocrat" 
World's Finest Dynamic 
microphone .. for TV, 
FM, AM, recording and 
public address. Use the 
Aristocrat wherever per- 
formance of the very high- 
est quality is demanded. 

*The Model 33 
The most popular general 
purpose microphone on 
the market. Accurate pick- 
up and faithful reproduc- 
tion with either the 33X 
Crystal or 33D Dynamic. 

Model 
25X -25D 

Model 
20X 

Model 
99D- 999D -U9S 

See the sparkling NEW additions 
to the famous Turner line at the 
1952 Radio Parts Show, May 19 -23, 
Hilton Hotel, Chicago. 

Model 
60X 

THE TURNER COMPANY 9» 17th St., N. E. Ceisr Rapids, Iowa 

IN CANADA: EXPORT: 
Canadian Marconi Co., Ltd. Ad. Auriema, Inc. 
Toronto, Ont., and Branches 89 Broad Street, New York 4 

Crystals licensed under patents of the Brush Development Company 

Bargain ±41, Front and Rear Views 

HIGH QUALITY 

AUDIO AMPLIFIERS 
Bargain #1-3 -Tube A -C /D -C Phono. Amplifier (nel type, 
shown two views at left). Reconditioned Army surplus, GUAR- 
ANTEED. Has 8" Jensen Speaker!! Separate motor off-on itch, 
Phono. & Earphone Jacks, Tone & Vol. controls. Size 141 /a" x 
55 /s" x 4" deep! Ready to use, /Tubes Only $ 8.45 ea.! 
Phono. Amplifier, same type s above except with separate 5" 
speaker n 3 ft. cord; overall: 1.1 /a" x '7" x 

Only ee.95 With 
sanie tubes a above, 6C6. 43, 5 ea.! 

Bargain #2 -5 -watt A -C Microphone á Phono. Amplifier. Chas- 
sis type, attractive enamel finish. Has m uses! e ! Jacks & separ- 
ate Gain Controls for Mie. & Phono. Tone Control is compensated 
type, for improved bass at low level! Output matches 3.2 ohm 
óice coil. Overall: 4" x 81" x 41 /a" high. Complete w/3 

Tubes, 6SL7GT, 6V6GT, 6X5GT very Special $18.95! 

Bargain #3 -3 -Tube A -C /DC Phono. Amplifier ( "tuck- away" 
L -shape chassis type). Tone & Vol. controls. Connects to any 
standard 501.6 output transformer. Overall' 5" x 2" x 3" deep, 
plus a /4" haft -and -bushing length. 

OL6s 3 Tabeo- - - -ial my $3.50! 
Set of Tubes for above, 

Minimum order $3.50; subject to prior sale; F.O.B. N.Y.C; 20% 
with order, balance C.O.D. Prompt shipment. 

NATIONAL ELECTRONICS DISTRIBUTORS 
168 Washington St., New York 6, New York COrtlandt 7 -2327 
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RADIO ENGINEERING 
DEGREE IN 27 MONTHS 

Complete Radio Engineering course, including Telev., 
1-.11.F. and F.M. Bachelor of Science Degree also in 
Mech., Civil, Elect., Chem., and Aero. Eng.; Bus. Adm., 
Acct. Extensive campus, modern buildings, well 
equipped labs. Low cost. Prep courses. Personalized, 
practical instruction. Founded 1884. Placement serv- 

ice. Growing shortage of engineers. Prepare 
now for unlimited opportunities ahead. Enter 
September, January, March, June. Write for 
catalog. 

1642 College Ave. ANGOLA, INDIANA 

TWIN- 
TRAX* 

TAPE 

RECORDERS 

THE MOST COMPLETE LINE OF 

TV CABINETS IN THE COUNTRY 
River Edge ...superb quality by skilled craftsmen. All cabi- 
nefs are custom made, all with hand -rubbed finishes ... table 
models, open face consoles, combinations, with bars, sliding 
doors, swivel bases, and many other fine features. 

A typical example is the M -I I I shown, 
which will accommodate up to 24" 
tube with or without record drawer, 
made of solid mahogany and mahog- 
any veneers. A complete line of con- 
version cabinets available with adapt- 
able masks made to fit all name brand 
chassis. River Edge Industries 
defies all competition with com- 
plete price range retailing from 
$40 to $400. 

Write for catalog 
New territories open. for 
Representatives, Distribu- 
tors and Jobbers. 

Í11ß1401Ní!(''ä 

RIVER EDGE INDUSTRIES 
River Edge, New Jersey, -ORadel l 8 -0900 
N. Y. Showroom: 192 Lexington Ave., CHickering 4 -2120 

STAN-BURN 
4-7 

\/ - 
..7~'~7 .y/y 

A- ANTENNAE SPECIALS 12 * * I -II Or More* *DOUBLE V cys" $2.98 $2.20 * *DOUBLE V %" Dowel 3.45 2.45 -$c 
DOUBLE V z" Dowel 3.95 2.95 *10 Element Conical %" 3.55 2.55 * * Folded IIi Straight Low Quick Rig 

*Wr/z" elements 4.25 3.25 
INDOW CONICALASTS 4.95 3.75 

*5 FOOT SWEDGED .79 .69 * *I0 FOOT PLAIN 
.TV WIRE 

1.39 1.29 * 
*55 Mil. 300 OHM $15.95 M Ft.* 
*72 OHM COAXIAL 52.50 M Ft.* 

$26.00* 
23.00 
26.00 
29.95* 
39.95 
39.95'f' 
39.95* 
37.00* 
42.95* 
63.00 K 
76.00 i* 

* CATHODE RAY TUBE SPECIALS 
*10BP4 ZETKA $14.95 
*10BP4 N. U. 19.95 
*10BP4A N. U. 19.95 

12LP4 ZETKA 18.95 
*12LP4A THOMAS 19.95 
*16ÁP4 ZETKA 26.00 
*16AP4A G.E. 38.00 
*16DP4A THOMAS 28.80 
*I6GP4A RAULAND 33.00 
*16GP4 ZETKA 26.00 

16JP4A THOMAS 28.80 
*16RPSA GE & NU 26.00 

16TP4A DUMONT 
I7BP4A FEDERAL 
17BP4A DUMONT 
196P4 SHELDON 
I9AP4A G.E. 
I9BP4A THOMAS 
20CP4A DUMONT 
2UCP4A SHELDON 
21EP4A DUMONT 
24AP4A SHELDON 
24AP4A G.E. 

E30 REGAL. With Cascode Tuner..5139.50 * ...*CHASSIS 
211 T3 FLY BACK (Similar to RCA) 2.oH. * OPEN FACE CABINET 39.00* 

* TRANSFORMERS 
* * Nationally Advertised * RCA type for 16" to 24" X032 $3.85 * A.G.E. type for 16" to 24" X045 3.85 *These are very special prices while they last! 

DEFLECTION YOKES * 
*COSINE FERRITE TODD YOKE 70° $4.20* 
*GI 3 speed Changer-Model 

SPECIALS 
l Á700P33-45 $19.50-$( * VM 3 speed Changer -Model 407- 31.... 22.50 *AUDIO DEVICES, DISCS AND TAPE IN STOCK* 

* 500 MMFD Barrel SType - 20,000 KV -SC e Special 
v end 

$4.98 

* Plain end Special 
while 

hile they last 55e* last 75 4.. 
WIRE RECORDERS IN STOCK * * PENeTRON -Model 9T3C -2 speed Tape Recorder. 

$116.684y * WILCOX GAY -Model 2A10 89.97 

*Lots of 12 or more 1.19* 
Standard TV Tuners ..$18.95 * * Caseoae Guaranteed Tuners (With tubes) * SPECIAL! While they last ................ 21.95 * AUTHORIZED DISTRIBUTORS for: General Elec- tric, 

Dec Wald, Regal, Automatic catandalSatchel 'Carlson. * 
*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 lee -* tropic parts and equipment at lowest prices. Send us* * a list of your requirements for prompt quotations. *Terms: 20% with order. Balance COD. All prices* 

FOB, NEW YORK Warehouse. Minimum order $5.00.* * Write for our latest price list to Dept. RN4 {2 

*4 Prong Vibrators each $1.29 

STAN -BURN ELECTRONICS CO. 
(C.C.S. THEATRE BLDG.) 

1697 BROADWAY NEW YORK 19, N.Y. 
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... give you more 
MORE MODELS 

the most complete variety of recorders 
for professional, semi -professional and 
experimenter use. 

MORE FEATURES 
for better quality, smoother perform- 
ance and easier operation. 

MORE VALUE 
because our direct safes policy saves 
you dealer markups. 

Send today for our catalog 5109 which lists complete 
technical specifications and performance ratings for 
all recorder models and accessories.Trademark Reg. 

AMPLIFIER CORP. OF AMERICA 
398 Broadway New York 13, N. Y. 

of Columbus, Ohio, selected Fred Col- 
ton as president, Sam Oppenheimer, 
vice- president; George Dykes, secre- 
tary, and Fred Oberle, treasurer. 

ARTSD, which celebrated its eighth 
birthday early this year, is one of the 
industry's most interesting and suc- 
cessful associations. It was probably 
the first service management associa- 
tion to be organized. Its member- 
ship is restricted to executives of the 
service dealers and TV contractor or- 
ganizations whose business practices 
measure up to the Association's stand- 
ards. 

The Association works closely with 
local parts and set distributors. Four 
times each year they hold a dinner and 
business meeting with local distribu- 
tors and through the exchange of ideas 
that such meetings encourage, the 
combined groups have been able to 
keep Columbus comparatively free 
from television service racketeers. 

ARTSD cooperates whole -heartedly 
with the local Better Business Bu- 
reau and local newspapers have helped 
to publicize the organization and what 
it stands for in promoting efficient, de- 
pendable radio -television service. 

Typical of the publicity that the 
Association has received from the lo- 
cal papers is the following extract 
from a column which appeared in the 
Columbus Dispatch: 

"There are unscrupulous television 
and radio repairmen operating in Co- 
lumbus at present. Not many but there 
doesn't need to be many to give the 
entire trade a black eye. 

- "They are careful operators, too, 
who function in such a way that the 
Better Business Bureau has heretofore 
not been able to blacklist them offi- 
cially, nor can the police bring charges 
against them because, even in the most 
blatant cases of crooked practice, 
solid, brickwall evidence cannot be ob- 
tained. 

"(The Better Business Bureau this 
week has released in its bulletin 'libel - 
proof' evidence against one or two or- 
ganizations and plans to increase its 
efforts at publicizing unfair practices 
in the trade.) 

"There is another way to stop these 
dishonest repair and service men. Some 
reputable service dealers in Central 
Ohio are formed into an organization 
known as the Associated Radio -Tele- 
vision Service Dealers to assure the 
public of a square deal. The organiza- 
tion began its ninth year last Wednes- 
day night with a banquet at Grand- 
view Inn, pledged to put the disrepu- 
table repairmen out of business. 

"The TV set repair abuse has not 
been as vicious in this territory as in 
some of the larger cities but it has been 
bad enough. The only method that will 
root it out is organization, the mem- 
bers feel, and the Better Business Bu- 
reau wholeheartedly approves." 

In addition to their activities on 
management problems in the operation 
of their service businesses, ARTSD 
committees provide four technical 
meetings per year for their members 
and members' employees. The Asso- 
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ciation cooperates wholeheartedly in 
all distributor- sponsored lectures and 
technical meetings. 

The Master Television Servicemen's 
Association recently organized in Cin- 
cinnati, Ohio, now number's more than 
fifty members. This group is develop- 
ing an aggressive program of activi- 
ties to provide their members with the 
outstanding lectures and training pro- 
grams on TV installation and servic- 
ing. B. H. Sparks, service manager for 
Ohio Appliances, has been acting as 
industry liaison man for the new Asso- 
ciation. 30 

CONVENTION TV 
IN view of the importance and grow- 
-1- ing interest in the forthcoming na- 
tional political conventions, the Long 
Lines Dept. of American Telephone and 
Telegraph Company is making every 
effort to expedite extension of network 
television facilities to provide service 
to Miami, New Orleans, Houston, Dal- 
las, Ft. Worth, and Oklahoma City 
by July. 

Originally scheduled for the "last 
half" of 1952, the network additions 
are being rushed to meet the earlier 
date. It was emphasized, however, that 
priority of construction and possible 
material shortages make it impracti- 
cable to assure the advanced dates. 

The job involves the equipping of 
existing cables and providing new mi- 
crowave facilities. 30 

TV SALES IN MEXICO 
By EMIL ZUBRYN 

MEXICO has had television a com- 
paratively short time, but already 

abuses in sale of receiving apparatus 
are widespread. Television receivers are 
selling in the country at triple their 
worth and, on occasion, even five times 
the nominal retail value. This situation 
has been revealed by a study of import 
statistics covering television sets 
brought into the country in 1950. 

The official Bureau of Statistics, ac- 
cording to tabulated data, shows that 
6617 sets were imported in that year, 
with a value of 7,239,426 pesos ($837,858). 
This is to say that each set cost im- 
porters 1094 pesos ($126.47). However, 
the price to the Mexican public was 
fixed at 3500 pesos ($404.71). These fig- 
ures apply to standard table model tel- 
evision receivers. 

Cabinet, floor -model receivers show 
an even greater disparity in prices to 
the public. Of this type the Bureau fig- 
ures show that 3595 sets were imported 
with a total value of 4,467.617 pesos 
($515,972). A breakdown of per -set cost 
shows that the average cost to importers 
was 1242 pesos ($143.56). The price to 
the public for the cabinet receivers 
varied between 7000 and 10,000 pesos 
(from $809.20 to $1,156.00). 

These figures graphically reveal why 
television has not as yet "caught on" 
in Mexico. Statistics for 1951 are lack- 
ing but a spot survey of retail stores 
shows that sets are still selling at prices 
far beyond the average public's reach. 
Due to public resistance prices have 
fallen off somewhat but table models 
still range around 3000 pesos while cab- 
inet sets hover around the 7000 pesos 
and up mark. 
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SEE LEO FIRST FOR ... . 

hallicrafters 
I can SAVE you money...Liberal Trade -ins 

9695° 
New S -76 RECEIVER 

Extra selectivity with double super- 

heterodyne circuit. One RF, two con- 

version and 3 IF stages. Range 

550 -1550 Kc, 1.7 -34 Mc in four 
bands. 8 tubes plus voltage regula- 
tor and rectifier. Complete with 

tubes, less speaker. 
R -46 SPEAKER $19.95 

NAME YOUR TERMS LOW DOWN PAYMENTS 

Leo I. 
Meyerson 
WOGFO 

$ 199.50 
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 

PERSONALIZED SERVICE 

HALLICRAFTERS RECEIVERS AVAILABLE FOR IMMEDIATE SHIPMENT 

S-38B $49.50 S-72 Portable $109.95 
S-4013 $99.95 SX-62 $289.50 
S-81 $49.50 S-78A $89.50 
S-82 . . . . $49.50 S-76 . . . .$169.50 R-46 Speaker $19.95 

Famous WRL 
REFEREN E MAP 26 JUST OFF THE PRESS! I ̀t - 

_ -%tId rr;..at.IrNl 

CU on 10 -20 & 75 Meters 

NEW LOG BOOK 25c 

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 

in g. 
mobile 

ecolumnelogt listing 
Spiral 

info. Will accommodates 1,525 sta- 
tions. Q" eignals, phonetic alphabet, 
amateur international prefixes. 

PHONE 7795 WRITE -WIRE 

1111..1111r o 
I WORLD RADIO LABORATORIES 

744 West Broadway 
Council Bluffs, Iowa 

R-4 

Please send me: 

Radio Map SR -75 Info 
New Catalog 5X -71 Info 
Used Equipment List New Log Book 

Name . 

Address 

City 

r r 

State 
REIM =I SIN Ma Mar 

WALKIE TALKIES $4.99 
POCKET SIZE 

Complete 
Set of 2 

-ELECTRONIC VOICE POWERED 
No tubes, batteries, adjustments, 
license or permit needed! 
Guaranteed towork anywhere up to 
t/4 mile with extra wire. e. Swell for 
garage to house, etc.! Your own 
private. talk- listen phone. Not war 

Brand new. surplus. 
Case. Two complete Alt units 

Alu- 
minum 

wire-READY TO USE! SEND J ~, $3.99 C.O.D. or send $4.99 for 
PP delivery. Limited pply MIDWAY 
COMPANY, Dept. WRT -4, KEARNEY, 

ONLY $1.00 deposit and pay post- 

NEBRASKA. 

ON -THE BATTERY RECORDER 

WALKIE- RECORDALL B RECORDIER PLAYB CKY 
Continuous, permanent, accurate, indexed recording at 
only 50 per hr. Instantaneous, permanent playback. 
Picks up sound 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 Dept RN -5 NEW YORK 3. N. Y. 

No Experience Needed To 

PRINT YOUR OWN 

POST CARDS, 
The GEM STENCIL DUPLI- 
CATOR saves money... gets 

results quickly! Hundreds of 
uses for every type of business 

IN and organization. We ship the 
GEM complete with all supplies, 

.Guide Board for accurate printing 
and 60.page Book of Ideas at tie 

special low price of only $8.50 
(a $15.00 value) 

Our 
21st Year 

FREE TRIAI OFFER 
Use the GEM FREE at our expense! SEND NO 
MONEY. Write and complete GEM outfit will be 

sent you postpaid. After ten days, send us only 

$8.50 or return the GEM. Yos must be satisfied! 
WRITE TODAY. 
BOND EQUIPMENT CO. Dept. 52 

6633 Enright St. Louis S, Mo. 
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FRINGE AREA 

RECEPTION -' 

AT ITS 

FINEST 

rWITH THE RHOMBIC 

L 

Phillips 
DX -er 

Actually proven in field tests to have higher 
gain in fringe areas than any other 
antenna in use today. 

NON-RESONANT... 14DB GAIN 
COMPLETE COVERAGE ... CHANNELS 2 -13 

REDUCES OR ENTIRELY ELIMINATES GHOSTS 

SHARP DIRECTIVITY... LOBE WIDTH 20° 
PRE -ASSEMBLED WIND RESISTANT 

Pat. Pend. 

For High and Low Bands (2 -13) 

High Band Only (7 -13) 

111118111111111111111 
IIIII11111i1VEi1I1N1 Nommumemno 
iiiiiiiiiiiiiiiii immomminnims Imminnrmmme MIIMOMMIIMINO 
11111011MEIMBEIMlv 

Response Pattern 
Gain vs. F equency Response 

Write Today for Technical Literature 
on this Outstanding Rhombic Antenna. 

Roger - Phillips 
RESEARCH LABORATORIES 
717 -RM NO. LAKE AVE., PASADENA 6, CALIF. 
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Readers are asked to write directly to the manufacturer for the literature. 
By mentioning RADIO & TELEVISION NEWS, the issue and page, and enclosing the proper amount, when indicated, delay will be prevented. 

"TECHNILOGr" 
University Loudspeakers, Inc., 80 S. 

Kensico Avenue, White Plains, New 
York, has issued a new general cata- 
logue which will be of special interest . 

to p.a. men and high fidelity enthusi- 
asts. 

Designated the "Technilog," this new 
28 -page publication carries both prod- 
uct and application data in simple and 
easy -to -use form. Curves, charts, typi- 
cal circuitry, and practical discussions 
on such subjects as overload protection 
of loudspeakers, impedance matching, 
speaker baffles, phasing, reverberation, 
etc., have been included. 

Copies of this new catalogue are 
available now at radio parts distribu- 
tors or from the manufacturer direct. 

TEST PROD PRODUCTS 
United Technical Laboratories, Mor- 

ristown, New Jersey, is offering a copy 
of its new two -color illustrated folder 
describing eleven "Klipzon" test prod 
products used by experimental and 
product development laboratories and 
radio and TV service technicians. 

Each product description includes a 
brief text, illustration, and unit prices. 
The listings include high frequency 
crystal probes, streamlined test prods 
and leads, heavy duty test prods and 
leads, a.f. and r.f. shielded leads, mini - 
prod connectors, test prod handles, 
heavy duty test prod handles, mini - 
prod adapters, heavy duty adapters, 
longie adapter, and laboratory test 
leads. 

The folder slips into a #10 envelope 
as a stuffer for distributor mailings to 
radio -TV service technicians and other 
users of test equipment. 

"PALNUT'r FASTENERS 
The Palnut Company, 61 Cordier 

Street, Irvington, New Jersey, has is- 
sued a new four -page folder covering 
its line of fasteners for radio and tele- 
vision coils and shield cans. 

Included in the new publication are 
illustrations of the fasteners, data on 
thread engagement, gripping points 
and supporting arms, specifications in 
tabular form, assembly instructions, 
and mechanical drawings. 

Copies of this folder are available 
without charge on request. 

INSULATION PRODUCTS 
Complete descriptive information 

and technical data on the company's 
electrical insulation products have been 
included in a new 24 -page catalogue 
recently issued by Insulation Manufac- 
turers Corporation of 565 W. Washing- 
ton Blvd., Chicago 6, Illinois. 

The catalogue incorporates six bul- 
letins, four completely new on the 
various "Inmanco" products. Included 
are No. 499 which describes methods, 
materials, and applications for fabri- 
cated insulators; No. 499A which dis- 
cusses the requirements, styles, and 
materials for ready -to -use motor slot 
insulators; No. 489 which gives infor- 
mation on the features of dispenser 
packaged cuffed motor slot paper; No. 
443 which provides data on vulcanized 
washers; No. 280 on standard and spe- 
cial sizes and styles of hard maple 
wood motor slot wedges; and No. 441 
which discusses the advantages and 
sizes of space- saving, curve -formed 
fiber motor slot wedges. 

Copies of the individual bulletins or 
the complete catalogue containing all 
of the bulletins is available from the 
company's Publications Dept. 

MILITARY -TYPE RESISTORS 
Chicago Telephone Supply Corpora- 

tion, Elkhart, Indiana, has issued a 
data sheet describing performance 
characteristics of its Types 95, 90, and 
miniaturized 65 military -type resistors. 

Data on these high temperature, 
high stability, composition variables 
includes wattage and voltage ratings, 
humidity characteristics, leakage re- 
sistance, temperature coefficient, rota- 
tional life, and voltage coefficient as 
well as schematic drawings. 

Copies of Data Sheet No. 155 are 
available without charge from the 
company. 

BOOSTER BROCHURE 
JFD Manufacturing Company, Inc., 

6101 16th Avenue, Brooklyn 4, N. Y., 
is currently offering copies of a four - 
page brochure describing its line of 
"Tuck- Away" boosters. 

The booklet is illustrated and car- 
ries complete data on the VB and SW 
models, including performance char- 
acteristics and specifications. 

Copies of the "Tuck- Away" brochure 
may be obtained without charge from 
the advertising department of the com- 
pany. 

MINIATURE COMPONENTS 
Southwestern Industrial Electronics 

Co., 2831 Post Oak Road, P.O. Box 
13058, Houston 19, Texas, has issued a 
compact data sheet covering its new 
line of miniature transformers and re- 
actors. 

The data sheet carries complete de- 
tails on these new hermetically -sealed, 
low frequency transformers and reac- 
tors. Information is provided on input, 
output, and interstage transformers, 
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and four types of reactors. The units 
themselves weigh 3 ounces and meas- 
ure 15 /lt;" x 1Y8" x 17/a" and are avail- 
able in standard ( ±5 %0) or special 
( ±1 %) tolerances. 

A written request to the company 
will bring a copy of this new data sheet 
without delay. 

BIMETAL THERMOSTATS 
Stevens Manufacturing Company, 

Inc., 69 South Walnut Street, Mans- 
field, Ohio, has just issued a bulletin 
describing its new neoprene -protected 
bimetal thermostats. 

Hermetically -sealed MH disc type 
and CH strip type units are described 
along with information on suggested 
applications. The bulletin illustrates 
the operating principles involved and 
includes detailed dimensional drawings 
of the styles available for use where 
contamination is a problem. Ratings 
and construction data are tabulated 
for both types. 

Copies of Bulletin L -4609 are avail- 
able on request. 

NEW ASA STANDARD 
The American Standards Associa- 

tion, 70 E. 45th Street, New York 17, 
New York, has issued a new standard 
covering shunt and series condenser 
units for use on a.c. power transmis- 
sion and distribution systems, at nomi- 
nal frequencies of 60 cycles and below, 
for modifying the performance of the 
system at normal frequencies. 

The new standard does not include 
high frequency units used in communi- 
cation services and also excludes con- 
densers used in connection with instru- 
mentation. 

Copies of the "American Standard 
for Capacitor Units" C55.1 -1951 are 
available, at 40 cents each, from the 
ASA. 

TUBE TESTER DATA 
The Hickok Electrical Instrument 

Company, 10514 Dupont Avenue, 
Cleveland 8, Ohio, has issued a new 
four -page folder which illustrates and 
describes ten of its most recent dy- 
namic mutual conductance tube tester 
models. 

In addition to providing performance 
data on the various models, the book- 
let explains the principle of this type 
of tube testing. 

At the same time the company has 
announced the availability of a new 
tube roll chart for Hickok tube testers, 
dated January 1, 1952. This chart in- 
cludes all the new tubes on which data 
was available at the time of printing. 

The roll chart is $1.00 while the 
folder (Form TT5) is free. Write di- 
rect to the company for either or both 
of these items. 

MILITARY CONDENSERS 
A new catalogue on military -grade 

paper dielectric condensers, made in 
accordance with the requirements of 
military specification JAN -C -25, has 
just been released by the Sprague 
Electric Company, North Adams, Mas- 
sachusetts. 
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Salmi Surpluil Seib gor teä4 
COMMAND AND /OR ARCS 

TRANSMITTERS and RECEIVERS 
3.6 MC Receiver. 

Used f.6.95 
New 17.95 

6 -9.1 Receiver. 
Used $ 6.95 
New 12.95 

Triple Receiver 
Rack $1.95 

V.H.F. ARCS Trans- 
mitter or Receiver, 
Complete w /tubes 

Used $24.95 
Used New 

2.1 -3 MC Transmitter with tubes 14.95 
4.5.3 MC Transmitter with tubes 6.95 
5.3 -7 MC Transmitter with tubes 6.95 
7 -9.1 MC Transmitter with tubes 9.95 $19.95 
3-4 MC Transmitter with tubes 18.95 
28V Receiver Command Dynamotors $0.97 

MODULATORS 
BC -456 with Tubes, less dyn 2.95 
MD -7 /ARC5 Plate Modulator 8.95 
MD -7 Modulator Dynamotor, 28V 2.95 
BC -433 Receiver -with tubes $24.95 
MN -26C Compass Receiver 24.95 $39.50 
MN -26Y Compass Receiver 24.95 39.50 
BC -357 Marker Beacon Rec. W.O. Tube 5.95 

BC -223 Transmitter. 30 
watt. Ideal for Ship -to- 
Shore or Ham Rig. Cry- 
stal or MO control on 
four pre- selected chan- 
nels. 2000 to 5250 KC. 
Use of 3 plug -in coils. 
Five tubes: 2 -801, and 
3 -36, and TU 17 -18- 

., 25 tuning units. 
Transmitter -$39.95. Tubes -5.75. Tuning Units - 
$2.25. Amp Meter. No. 60-0-60. New -1.29. 

CIVIL AIR DEFENSE or 2 METERS 
ARC -4. W /tubes. Good, used $29.95 
522 Trans.-Receiver. W/tubes. Good, used 69.50 
Modulation Transformer. BC -375. New 2.49 
BC -375 Trans. 100 Watt Voice, CW, MCW, freq. 

range 200 kc to 12 nit, uses Plug-in Tuning 
Units listed complete with tubes, $29.95 less Tuning Units 

Tuning Units for BC -375 or 191 Trans: 
TU. 7 4500- 6200 kc $2.49 

r. 

TU- B 6200- 7700 kc 2.49 
TU. 9 7700 -10000 2.49 
TU- 10 10000-12500 2.49 
TU- 22 & TU -26 200 -500 kc each 4.50 
FT -151 Shock Mounting for BC -375 or 191.... 2.95 
BC -306 Antenna Loading 1.95 
GP -7 Navy Transmitter: 100 watt master os. Can 
use on any freq. from 350-9050 kc. by using 
proper plug -in. With 1 tuning unit $13.33 

LOOP ANTENNAS 
DU -1 2 tube amplifier. New $25.95 
MM -20 -E New 7.95 
LP -21 A .. New 16.95 
Rotatable Loop Unit - Type MN -20E. 
8" diameter -used with MN -26 Com- 
pass and RA 10 DB. By Bendix 
Only $7.95 

FL8 Filters -A's, B's, C's New 1.95 
FL5 Filters New .95 
Hand Keys -J -38 New 1.19 
TSC Transmitter & Receiver with 12V Power 

Supply and Cables. Good -used $179.50 
'Heineman Circuit 115 V., 20 amp. 1.39 
Breakers 115 V., 5 amp.; .97 
Prop Pitch Transformer, only new 6.95. 
RT -7PN -1 Transceiver w/o tubes. Used 9.95 
Cash with order. Prices subject to change without notice. California orders please include 31/2% Sales 

Tax. Please include approximate postage- Excess will be refunded. What Have You in Surplus? Submit 

ESEGE SALES COMPANY INC. -LOSOANGELESS 15, CALIFORNIA 

"S" METER 

"S" METER 
"S" METER - SAM'S SPECIAL. 
Illuminated face (suplied with 
miniature lamp). Full scale read- 
ing of 5 ma. A standard value 
for most "S" Meter Circuits. 
Dia. across face- 2a /8'. Black 
bakelite face. Reverse -set point- 
er New $2.49 
Vibrators -Mallory For use on 
12 V battery New $0.97 

TRANSFORMERS 
12V 24V tam 110V primary $2.95 
ARC -4 2 Meter Transceiver ,tvbes,good,used $29.95 
BC -434 Control Used -$1.95 New 2.95 
Code Tapes for TG -10 15 rolls. New 7.95 
BC -906 Absorption Type Freq. Meter Range 

150 -225 mc. 0.500 DC Microm. Used $11.50 
Field Phones E -E 8's Used $19.95 pr. 

New $34.50 pr. 
Relay. SP-ST. Leach 6 V or 12 V New 1.49 

CRYSTALS -CR IA /AR 
8150.000 -8036.25 -8001.43 $1.19 ea. 3 for $2.95 

DYNAMOTORS 
PE103 New Case $29.95 
PE -103 New, 

Less Base 19.95 
DM -32A Input 28V. 

Output 250 DC. 
.06 amps. Used 1.95 

PE -73 29V @ 20 amps. 
output 1000V @ 
.350 amps. New 8.95 

PE -77 14V @ 40 amps output 1000V @ 
.350 amps New 19.95 

SPEC. 27V @ 400V 7.50 mil 750V 350 
mil. New 12.95 

PE -94 or SCR -522 24V. Used -$5.95 New 14.95 
PE -94 Dynamotor only 4.95 
DM -34 12V @ 2.8 amps. Output 220V @ 

160 amps New 9.95 
SPEC. 9V @ 450V output @ 80 ma New 5.95 
SPEC. 12V @ 320V output @ 80 ma New 4.95 
SPEC. 6V @ 250V output @ 80 ma New 6.95 
SPEC. 12V @ 440V output @ 200 ma New 12.95 
ARC -1 DY -9 /ARC -1 Used 11.50 
14 Volt Input -425 Volt Output at 163 mils. Start- 

ing Filter and Relays in base. Like New 3.95 
RL -42B Antenna Reel Ass. Less wire. New 9.95 

OIL CONDENSERS 
Standard Makes -New 

2 mfd 600V $0.49 
4 
1 

mfd 
mfd 

600V 1.39 
1000V 

3 mfd 4000V 7.95 
.69 

5 d 2500V 1.49 
10 mfd 600V 2.95 

2 mfd . 2500V 3.95 
2 m d 5000V $ 8.95 '2 mfd 7500V 29.59 
T -30 Throat Mikes Used -3 for $0.50 
CD -307 Head Set Extension Cord 1.19 

HEAD SETS 
HS -30 New $1.95 
HS -23 Used -$1.95; New 2.95 
Matching Transformer for 

,69 H5 -30 .. .- 

RG-7U Coax Cable, 97.5 ohms foot .08 
MIKE CHEST SET "F -1" button New .99 

DECK INSULATORS 
ABowl & Flange type. Heavy bowl 
metal .flange-INS dia. Porc. bowl 
set in rubber gaskets. Top. bell -73/8' 
dia. Brass feed thru rod L insul. dist. 

between top bell and flange -61/2". New $2.95 

MAKE THIS YOUR HOME FOR IMPORTANT 
WORK UNDER IDEAL CONDITIONS . 

TEST & INSPECTION ENGINEERS FIELD ENGINEERS 
ELECTRONIC ENGINEERS LAB. TECHNICIANS 

TV RECEIVER DESIGN ENGINEERS 
NEEDED TO WORK ON: YOU BENEFIT FROM high wages, a 

Radar, G. C. A., Mobile modern, air -conditioned plant, paid 
Radio, Auto Radio, Airborne vacations and holidays, group insurance 
Communication & Naviga- and a good chance for advancement. 
tion Equipment, Television, 
Antennas, Microwave Housing immediately available in the 

Equipment, Servo Mechan- beautiful suburban and country areas 

isms and Guided Missiles. that surround the Bendix Radio plant. 
Write, Phone or Wire Mr. E. O. COLE, Dept. O 

DIVISION OF BENDIX AVIATION CORPORATION 
BALTIMORE 4, MARYLAND 
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PRACTICAL 
TELEVISION! 
SERVICING 
By J. R. Johnson and J. H. Newiff 
375 Pages, 230 Illustrations, 54.00 

Good training for television service doesn't need 
to cost you a lot of money! This great book at 
only $4.00 is a complete guide that tells you step 
by step just what to do, what mistakes to avoid, 
what tools, parts and equipment to use -in short, 
how to handle every phase of television receiver 
servicing promptly, efficiently and profitably. 

LEARN FAST! ... LEARN RIGHT! 
The authors of PRACTICAL TELEVISION 

SERVICING actually operated a TV service shop 
to get the specific, how- to -do -it information they 
now pass along to you in easily understood form. 
In addition to a clear explanation of how televi- 
sion work differs from radio, they show exactly 
how to perform all operations in trouble -shooting, 
diagnosing and remedying television troubles. You 
don't bother with needless theory. They show you 
exactly how to do the work! 

Dozens of actual TV servicing case histories, 
service hints and common TV receiver troubles 
make the book literally worth its weight in gold. 

Subjects include: TV System Funda- 
mentals: R -F, I -F and Detector Sections; Video 
Amplifiers; Cathode Ray Tubes; Synchronizing 
and Sweep Circuits; Power Supplies; Antenna ó' 
Wave Propagation; TV Receiver Installation; Test 
Equipment and Alignment; Wiring and Repair 
Techniques; Color Television; Receiver Layout 
Diagrams -and dozens more. In addition there 
are countless tips on such things as getting better 
fringe area reception; improving picture linearity; 
checking video response with a square wave; get- 
ting signals over a mountain and numerous others. 

Read PRACTICAL TELEVISION SERVIC- 
ING on our 10 -day examination offer! Send cou- 
pon today! 

READ IT 10 DAYS at Our Risk! 
Dept. RN -42, RINEHART BOOKS, Inc.. 
Technical Division, 
232 Madison Avenue, New York 16, N. Y. 

Send PßACTICAL TELEVISION SERVICING 
for 10 -DAY FREE EXAMINATION. If book is O.K. 
I will then promptly remit $4.00 in full payment. 
If not, I will return book postpaid in good condition 
and ocre you nothing. 

Name 

Address 

City, Zone, State 

Employers' Name & Address 
Price outside U. S. A., $4.50 -cash only. 
Money back in 10 days if you return book. 

The new Catalogue 21 is intended to 
serve as a reference guide for engi- 
neering and purchasing agents in speci- 
fying and buying condensers to meet 
the stringent performance require- 
ments for various branches and agen- 
cies of the Department of Defense. 

This 24 -page booklet is available on 
business letterhead request only. 

SOLDERLESS CONNECTORS 
Complete specifications for solder - 

less cable connectors have been in- 
cluded in the new catalogue sheet pre- 
pared by The Workshop Associates, 
Division of The Gabriel Company. 

Included are dimensions and elec- 
trical characteristics on the company's 
Models W -50, W -60, W -80, and W -100 
for RG -8 /U, RG -11 /U, and RG -59/U 
cable. 

Copies of Form WA 54 -164 may be 
obtained from the company at 135 
Crescent Road, Needham, Massachu- 
setts, or from radio parts distributors. 

EDUCATIONAL BOOKLET 
In answer to many inquiries from 

people outside the electronic industry 
as to the function of electronic parts 
wholesalers, the National Electronic 
Distributors Association has prepared 
a four -page brochure outlining the 
basic structure and functions of elec- 
tronic parts distributors. 

Covered in the pamphlet are sources 
of supply, material handled, customers 
served, type of employees, services ren- 
dered, the status of the electronic parts 
distributor, and his function in war- 
time. 

Copies of the publication have been 
mailed out to manufacturers doing 
business through distributors and to 
manufacturers' representatives who 
sell for the suppliers and to distribu- 
tors. 

Individual copies of the brochure 
may be obtained by writing NEDA at 
221 N. La Salle Street, Chicago 1, Illi- 
nois. 

HEATH CATALOGUE 
The Heath Company of Benton Har- 

bor, Michigan, has just published a new 
catalogue covering its line of "Heath - 
kit" test equipment and amplifiers. 

This new 16 -page catalogue includes 
schematics, inside photographs, appli- 
cation data, and circuit descriptions of 
the instruments. Among the units pic- 
tured and described are the company's 
probe kits, scope kit, voltmeter kits, 
audio and signal generators, electronic 
switches, condenser and tube checkers, 
signal tracers, impedance bridge kits, 
etc., in addition to receiver, tuner, and 
amplifier kits. 

The company will supply copies of 
this 1952 catalogue to those making 
their requests direct to the firm. 

NEW PRODUCTS AND SERVICES" 
The New York Journal of Commerce, 

63 Park Row, New York 15, New York, 
has announced the availability of the 
1952 edition of "New Products and 
Services," an 80 -page compilation of 
time and money- saving innovations. 

All of the year's most successful cre- 
ations, ranging from electronic devices 
to self -watering flower pots, are de- 
scribed and cross -indexed in this illus- 
trated booklet. Television is promi- 
nent among the items described. In 
addition to new models, the booklet 
describes a viewing aid based on the 
science of optics, a highlight control 
that produces an unusual three - 
dimensional appearance, and a variety 
of "custom built" sets incorporating 
unique features. There is also an ex- 
planation of the "telejector" which 
makes it possible to screen TV spots 
and shows in the office, and a descrip- 
tion of a television set -on- wheels which 
can be installed in a private car and 
operated by means of a control panel 
mounted on the arm rest of the rear 
seat. 

Copies of the publication "New 
Products and Services" are available 
from the paper at a cost of 50 cents 
each. Payment must accompany your 
order. 

Tape Duplication 
(Continued from page 41) 

tor," enabling the accommodation of 
both NARTB and RTMA reels. The 
duplicating equipment is so planned 
that it can service other diversified 
professional accounts in addition to 
A -V Tape Libraries. For example, 
broadcast stations may require copies 
wound on 101/2" NARTB reels, while 
industrial sales- training programs may 
be required on 5" to 7" RTMA reels in 
order that they can be played on "home" 
type tape machines. Because of the dif- 
ference between the inner diameters of 
reels, tensions of the take -up and sup- 
ply sides of the tape transport become 
a factor in maintaining a constant 
linear speed of the tape over its full 
length of running time. Further, it 
may be necessary to have a 101 /2" reel 
on the supply side and a 5" or 7" reel 
on the take -up side. Rather than corn - 
promise the finished product, separate 
toggle -type tension adjusting switches 
for the supply and take -up motors 
were installed in the circuitry and 
mounted on the vu meter panels situ- 
ated just above each duplicator. 

Another operating idea that has been 
incorporated is the remote control 
panel which is mounted in a horizontal 
position on the table to the right of the 
relay rack. It consists of a bank of key 
switches which actuate a group of re- 
lays which enable the operator to start 
and stop all of the equipment at one 
time, or to "lift" any of the duplicators 
individually without affecting the mo- 
tions or levels of the others. 

As magnetic tape comes into greater 
usage and novel applications are found 
for this fascinating medium, the de- 
mand for mass facsimile copying of 
original tape recordings increases. The 
demand for Audio- Video's unique 
service has been increasing steadily 
since its installation a year ago -a 
strong indication of the trend in the 
industry. 30 
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A -V Tape Library 
THE A -V Tape Libraries, 730 Fifth 

Avenue, New York, New York, 
now lists 26 available program reels in 
its current brochure. The firm will 
add at least two new reels each month. 
Many of the programs offer up to two 
complete symphonic works. The series 
is available in three basic forms: 
Single -track (Part 1 and 2, or both) at 
7.5 inches -per- second (ips); Double - 
track (includes both parts) at 7.5 ips; 
and Double -track (includes both parts) 
at 3.75 ips. All programs are recorded 
on Scotch #111 plastic tape on 7" reels. 

Outstanding is the A -V "Concert 
Hall" series of complete programs. 
These are re- recorded from tape mas- 
ters (see page 40) on Ampex recorders. 
They provide music of high quality for 
the home or for FM broadcast. We 
have received several of the A -V tapes 
for review. They were reproduced 
(this month) through a typical hi -fi 
music system comprising a Magne- 
corder PT63JA, Craftsmen C500 am- 
plifier, and Altec 604B speaker system. 
Single- track, 7.5 inch -per- second tape 
(A -V's coding "A ") was used. Data 
on these tapes appears in later para- 
graphs. 
Tape Recording Industries 
(Magnetic Libraries) 

We have received word from Dale 
Perry of Tape Recording Industries, 
Lansing, Michigan, that they are now 
perfecting their process for the dupli- 
cation of music on multiple tape ma- 
chines. The masters are recorded in 
the studios of "Potte Parisien" in the 
Champs Elysees, Paris and Magellan 
Studio which is also used by Pathe 
Marconi for the recording of well - 
known discs in France. Various com- 
binations are used to cater to all types 
of musical interpretation. The con- 

The neat carton used by A -V Tape Li- 
braries to house its pre -recorded reels. The 
box is printed in black, yellow ochre, and 
ivory and provides a handy means of keep- 
ing the tapes in order and from damage. 
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NEW 

A tmattc 
CUSTOM -BUILT 
AUTO RADIOS 

RtCVRDJMfI/NO, 
aLUE,s.o 

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 2s /á' x 3s /á' Easy to In- 
stall 

$24.95 
TUSES 

2C34 $0.85 
2X2/879 .65 
3C24 1.95 
7C4/1203A 75 
1OY .45 
I5R .85 
30 SPEC .55 
39/44 .40 
45 SPEC .35 
WE 203A 8.80 
316A .65 
WL531 4.95 
713A 1.00 
801A .45 
803 4.45 
826 .95 
931A 4.95 
864 .40 
CK1005 .85 
CK1007 1.20 
1626 .45 
1629 .35 
2051 1.15 
7193 .50 
8011 1.70 
9006 .35 
CEQ72 1.30 
CK70 4.25 
CRP -72 1.30 
E -1148 .35 
HY -615 .25 
RKR -72 1.30 
11K -73 .65 
5BP4 4.95 
5FP7 1.95 
136G .75 
1B3GT .85 
5U4G .57 
5W4 .90 

Prices 
Slashed 

6AL5 
6AQ5 
BARS 
6AT6 
6AU5 
6AÚ6 
6AV6 
6BAS 
6BE6 
6BQ6GT 1.29 
6J5GT .63 
6J6 . 1.29 
637 .85 
6L7 .98 
6SD7GT .90 
BSN7GT .79 
6Ú5G . .95 
6V6GT .68 
6W4GT .66 
6X4 .75 
6X5GT .70 
7C6 .90 
7Z4 .85 
12AÚ6 .59 
12AT6 .75 
12ÁV6 .73 
12BÁ6 .79 
1213E6 .89 
12SN7 .99 
12SQ7 .85 
25Z5 . .75 
33 .90 
35W4 . .59 
50B5 . .96 
5005 .89 
5OLGGT .69 
75 1.15 
85 .85 

RELAYS 
12VDC DPST Allied Box 32 51.25 
24VDC DPDT Allied BJ6D36 1.45 
24VDC 3 PDT 8 AMP 1.25 
24VDC Solenoid Operates 2 

Switehettes 1.75 
40VDC DPST -SPDT 1000 Ohm 1.25 
110VAC DPST lAMP Contacts 

Str'ths Dunn CXA- 1970 3.25 
110VAC DPDT 25 AMP Con- 

tacts 3.95 
115VAC DPST Str'ths Dunn 3.25 CXA -2997 
220VDC DPDT ST Dunn 3.95 CX -2122 
230VAC DPDT GE 

12HGA11A2 4.00 

1949 -1950 -1951 -1952 
CUSTOM -BUILT AUTO 

RADIOS L 
LIST PRICE -$59.95 

Ford, Chevrolet, Plymouth, Dodge, Henry J, Hudson, Stude- 
baker. Each radio is a six tube superheterodyne six volt bat- 
tery operation -three gang tuning condenser and tuned RF 
stage PM speaker Alnico No. 5., wt. 10 lbs. -easy installation. 

ATTRACTIVE DISCOUNTS TO DEALERS 

TWIN CHART RECORDER 
Esterline Angus Twin Chart Graph 
Recorder Model AWT -N. Scale 2.5 -0- 
2.5 MA DC. Feed Hourly a /g " -ir / 
3 "- 6 " -12 ". Minute a/4 " -1 ' -3 " -6 
Synchronous Clock and Chronograph 
Pens on each unit. Complete. Brand 
New. 

RADAR TEST EQUIPMENT 
10 CM Echo Box Freguency Range 
289OMC -3170 MCS Direct Reading 
Micrometer Head Ring Prediction 
Scale plus 9% to minus 9 % type 

N" Input. Resonance Indicator 
Meter. With 10CM Directional Cou- 
pler, Accessories and Spares. Brand 
New. 

LINEAR POTENTIOMETERS WW 
Ohms Watts Ea. Ten 

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 1.95 

150 /Switch 50 AN 3155 -50 2.2.00 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 
15 75 2.95 2.75 

HI ALTITUDE PRESSURE 
SWITCH 

Calibrated for Altitudes of 10,000- 
20,000-30,000 ft normally open. 
New $6.00 

EQUIPMENT SPECIALS 
BC -224 Receiver. Used ....$79.00 
BC -733 Glide Path Rec. New. 
BC -AG -220 Rec w/tubes. Used 4.95 
BC-AL-429 
BC -709 Interphone mAmplife 

4.95 
r New................. 4.00 

BC -325 Transmitter. New . 

R5 /ARN -7 Compass Rec. New 
BC -433 Compass Rec. Used.. 34.50 
Walkie- Talkies Crystal Con- 

trolled 2.3 -4.6 MC. New.. 
TBI. -13 X -Miter th Spares. 
MN -26Y Compass Rec. New.. 39.95 

HI- VOLTAGE FILTER CHOKES 
.4 HY 4.5 AMP DC 3 OHMS 1230 
9MS to ground GE 69G351. New. 
.25 HY 4 AMP .5 OHM 20,000 test. 
New. 
1 HY 3.2 AMP DC 3.5 OHM GE 
69G459. New. 
1.7 HY -3 HY 2 AMP DC 34,000 
VDC GE Y3464A. New. 

CAPACITORS 
BATH TUB EA. TEN 

4 MFD 50 VDC .45 .45 
2 MFD 400 VDC .60 .60 
.25 MFD 600 VDC .40 .35 
.5 MFD 600 VDC .40 .35 
2X1 MFD 600 VDC .65 .65 

OIL -FILLED AND GE PYRANOL 
1 MFD 600 VDC .85 .80 
2 MFD 600 VDC .95 .95 

600 VDC 1.40 1.40 
600 VDC 1.65 1.60 
600 VDC 2.50 2.35 

1000 VDC 1.65 1.60 
2000 VDC 2.00 1.90 
3000 VDC 2.85 2.80 
7500 VDC 7,50 7.00 
7500 VDC 12.50 12.00 

12000 VDC 14.95 14.90 
15000 VDC 12.50 11.75 
16000 VDC 12.95 12.50 

PAPER 
8.8 MFD 600 VDC 2.25 2.15 

Tobe. Filtermite 
3X8 MFD 600 VDC 2.55 2.40 
8 -8 -4 MFD 650 VDC- 2.45 2.25 

ELECTROLYTIC 
2500 MFD 3 VDC .40 .40 
500 MFD 12 VDC .90 .85 
25 MFD 25 VDC .40 .35 
40 MFD 25 VDC .60 .55 
50 MFD 50 VDC .60 .55 
1000 MFD 25 VDC 1.25 1.15 
150 MFD 50 VDC .50 .45 
160- 160MFD 150 VDC 1.50 1.25 

TOGGLE -ROTARY SWITCHES 
Pole Posi. Sec- Shaft Price 

Lion Lion 
1 3 1 
1 4 2 

*1 3 6 

*2 8 2 
*2 8 2 

*Ceramic 
DPST 3A 250 Volt W /Hard- 

ware .40 
DPDT Center "OFF" 1 Throw 

Momentary 20A 125VAC 1.15 
3PDT 10A -250 JAC 1.25 

5 MFD 
1-S b1FD 
2 MFD 

.5 MFD 

.25 MFD 

.1 MFD 
1 MFD 

.1 MFD 
.000SMFD 
.045 MFD 

15/16" $0.35 
75/8" .50 

/8" .60 
1" .60 

21/2" .55 
30A IIKVA 
Flash Over 

SPECIALS 
80.86 KC Crystal with Hold - 

.$2.50 
CD -501A Cord for BC -654.. 1.95 
Balloon with Hydrogen Gen.. 2.50 
300 ft. Aerial Wire 2.00 
Box Kite 17' 17" x 36 " 2.25 
Upright Telephone w /Ring- 

g Box ... 4.95 
33 -440 MMF Variable Coro. 1.10 
7-100 MMF Variable Con- 

denser 95 
24 -750 MMF Tapered Rotor. 1.25 

TERMS: eMrineihmecukm. 

Shipping0cha leslsent CSO.D 
m 

25 % Odeposit required w th all C:oO D. orders. 
Send M.O. 

ELECTRONIC 
SALES CO. 

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 
NICS 

Advance with ELECTRICITY 
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 Catalog. 

FRANKLIN TECHNICAL INSTITUTE 
46 Berkeley Street Boston 16, Mass. 

RADIO and TELEVISION ELECTRONICS @y) Thorough training for men and 
women in all Technical phases 

Enroll NOW for New Classes (Day & Eve.) 
which Start 1st of Mar., June, Sept. & Dec. 

Free Placement Service For Graduates 
For Free Catalog write Dept. RN -52 

RCA INSTITUTES, INC. 
A Service of Radio Corporation of America 

350 West 4th St., New York 14, N. Y. 

Sligo the best! 
GARR4RD 
Cutplar/s the rest! 

World's Finest 3 -speed 
Record Changer with 
Automatic stop. Quiet 
motor. Heavy turntable: 
Prevents disturbing 
resonance, wows, rumble. 
r 

e. 

GARRARD SALES CORP., Dept. 4N 
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 SHEET. 
NAME 
ADDRESS 
CITY 

Can 
he used 

with your 
present set 

ZONE. STATE i 
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CRAFTSMEN 500 
ULTRA FIDELITY 

audio amplifier 
Even we were amazed when we 

tested this remarkable amplifier. 

Never before, in our experience 

(or yours) has such remarkable 

performance been recorded. The 

C -500 is 99.99+ %distortion -free. 

We had to think of a new word 

to describe it. The word is ULTRA - 

FIDELITY. Hear the "500" and 

you'll know why. 

C500 Amplifier Features 
FAMOUS WILLIAMSON all-triode 
circuit. 

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. 

TOTAL H DISTORTION: Less 

than 0.1% at 10 watts, at 
mid- fregs. 

*0.01% at ay. listening level 
below 1 watt. 

TUBE COMPLEMENT: (2) 6SN- 

7GTA; (2) KT66 power output; 
5V4G rectifier. 

Sold by leading radio parts 
distributors everywhere 

or write to 

THE RADIO 

crattsmen .. 
Dept. R-4,4401 N. Ravenswood Ave. 

Chicago 40, III. 
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MAGNETIC LIBRARIES 

RCpROit4ä IYdî-cS^.If.S lkR:Vá,>wiC %,A4 

Reproduction of the reel box cover used 
by Magnetic Libraries to house its vari- 
ous pre- recorded magnetic tape selections. 

ductors are favorite broadcasters on 
the Continent and include such well - 
known personalities as Guy Luypaerts, 
Tito Fuggi, Adolphe Sibert (who has 
broadcast through Radio Miami), Jack 
Dieval (known in the U.S.A. as the 
"French Romantic Pianist "), etc. 

The recording medium consists of 
special equipment built for this pur- 
pose with a frequency response of - 1 
db from 30 to 12,000 cycles. Both 
standard speeds of 7.5 and 15 ips are 
employed. Most of Magnetic Tape Li- 
braries' tape masters are recorded with 
a single microphone pickup. This is 
the popular "Neumann Electrostatic" 
type. 

We are informed that on the Conti- 
nent they are using special duplicating 
machines which run off twenty copies 
at a time at high speed for 3.75 or 7.5 
ips. Copies are made on French Pyral 
or on Scotch magnetic tape. These 
tapes are sold or hired on the Conti- 
nent with a special exchange service 
for factories, stores, restaurants, etc. 
and each program is timed to run for 
approximately 30 minutes. Many of 
these masters will be shipped to the 
U.S. for duplication and these will be 
available in the very near future. 
Berlant Associates (Concertape) 

Another pioneer in the field of pre- 
recorded magnetic tapes is Concertone. 
In a letter received from Berlant Asso- 
ciates, 4917 West Jefferson Boulevard, 
Los Angeles, California, comes the re- 
port: 

"We sent a questionnaire to a se- 
lected group of several hundred Con - 
certone customers comprising a repre- 
sentative cross -section of professional, 
semi -professional, and amateur users. 
Of these about 65% replied and of the 
replies those interested in pre- recorded 
tape outnumbered the non -interested 
by eight -to -one. Most of those who 
had no interest were recording studios 
and other professionals who were in 
the business of recording tape them- 
selves. 

"We found that there was no agree- 
ment about the desired tape speed, reel 
sizes, or between single or dual track 
recording. The only approach to una-. 
nimity was in the preference for plastic 
tape over paper tape. 

NEWARK 

Model 
AF-605 

PI LOT HI-FI 
FM -AM TUNER 

A deluxe high -fidelity FM -AM tuner 
chassis at a sensationally low price. 
Bandswitch has 4 positions: AM, FM, 
Phono and TV. Circuit has one stage 
audio amplifier with flat response, ±2 
db, 20 to 15,000 cps; has negative feed- 
back for low distortion and high sig- 
nal- handling capacity. Separate 3 -gang 
tuning condensers and tuned RF stages 
are used on both FM and AM for in- 
creased. sensitivity and selectivity. FM 
section has temperature - compensated 
oscillator for minimum drift; AM section 
has IF wave trap for rejection of sig- 
nals in the IF passband. Sensitivity: 
FM, 20 microvolts for .3 volt audio out- 
put with quieting; AM, 3 microvolts for 
.3 volt output. Circuit uses: 6 -6BA6, 1- 
6BE6, 1 -6AL5, 1 -6AT6. Rectifier is 
6X5GT. Self- contained power supply. 
Has built -in FM and AM antennas, plus 
provision. for external antennas. Chas- 
sis size, 11 t /2x6x9" deep. For 110 -120 
volts, 60 cycles AC. 81/2 lbs. 
8111300. SPECIAL PRICE 42.95 

NEW LOW 
PRICE 

GI 
3-SPEED CHANGER 
Brand new 3 -speed record changers - 
at less than manufacturer's cost! Made 
by General Instrument, these units 
automatically play all 3 sizes of rec- ords-7", 10" and 12" at 331/3, 45 and 
78 rpm. Tone arm uses crystal cart- 
ridge with single .002" needle to play 
both standard and microgroove rec- 
ords. Size, 123/4" wide x 12" deep x 
5- 7/16" high. Requires 4- 1/16" above 
and 31/2" below. 12 lbs. 
8111000. SPECIAL PRICE 17.88 

BARGAINS 
IN TOP -QUALITY ' 
TRANSFORMERS 

A i 
Hi -Fi Output Transformers 

Fig. A. 50 -watt super high -fidelity out- 
put transformer for the Williamson cir- 
cuit. Matches push -pull parallel 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. 7 lbs. 
5411101. SPECIAL PRICE 2.45 

High -Voltage Power Transformer 
Fig. B. Save on this smashing value! 
Has primary of either 110 or 220 volts 
AC. Two secondary windings: 70 -0 -70 
volts at 50 ma for bias, and 1250 -0 -1250 
volts at 350 ma. Size, 61/8x71/2x81/8 ". 
Wt., 36 lbs. 
54R104. SPECIAL PRICE 8.95 

Setd day NEWARK'S 

FREE CATALOG 51 

*TEEWARK 
LICTRic COMPANY 

323 W. Madison St., Chicago S, HI. 

:RADIO n TCLEVIÒIIIE' NEWS 
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"Because of the large segments who 
wanted 15 inches -per- second and /or 
7.5 inches -per- second, 101/2 inch reels 
and /or 7 inch reels, single track and 
dual track (all of these in various 
combinations), we have decided that 
our Concertape be issued in a variety 
of forms from single track recording 
on 101/2 inch reels at 15 ips, for those 
who want the utmost in fidelity and 
frequency response, to dual track re- 
cordings on 7 inch reels at 7.5 inches - 
per- second for those who want tape 
economy combined with excellent re- 
production. 

"Because electronic dubbing must 
necessarily be done in small batches, 
the way the Scots make whiskey, it will 
be possible to supply recordings in the 
combinations of tape speed, reel sizes, 
and type of track that the various types 
of customers desire. The recording 
specifications also will be determined 
to some extent by the character of the 
music and its length. The longer the 
material, for example, the greater 
would be the need for larger reels, 
lower speed, and dual tracks." 

We are anxiously looking forward to 
the opportunity of reviewing Concer- 
tapes as soon as they become available. 

Tape Review 
A -V (AUDIO- VIDEO) #1003 
Part 1. Overture to Romeo and Juliet (Tchai- 
kovsky) -Piano Concerto #2 in C Minor 
(Rachmaninoff) 

Austrian State Symphony Orchestra, Kurt 
Woss, conductor, Felicitas Karrer, soloist. 
Part 2. Piano Concerto #2 in C Minor (Rach- 
maninoff) Concluded- Etudes, Opus 25, Nos. 
1, 2, and 3. (Chopin) 

Austrian State Symphony Orchestra, Kurt 
Woss, conductor; Alexander Jenner, soloist. 

A -V (AUDIO- VIDEO) #1005 
Part 1. Symphony No. 4 in E Minor, Opus 98 

(Brahms) 
Austrian Symphony Orchestra, Kurt Woss, 

conductor. 
Part 2. Symphony No. 4 in E Minor (Brahms) 
Concluded- Symphony No. 88 in G Major 
(Haydn) 

Salsburg Mozarteum Orchesara, Paul Walter, 
conductor. 

A -V (AUDIO- VIDEO) #1009 
Part 1. Piano Concerto in A Minor, Opus 16 

(Grieg) 
Austrian Symphony Orchestra, Kurt Woss, 

conductor; Felicitas Karrer, soloist. 
Part 2. Symphony No. 6 in C Major (Schubert) 

Austrian Symphony Orchestra, Kurt Woss, 
conductor. 

A -V (AUDIO- VIDEO) #1011 
Pari 1. Overture to Egmont (Beethoven) 

Austrian Symphony Orchestra, Hans Wolf, 
conductor. 
Part 2. Emperor Concerto for Piano & Orches- 
tra in E Flat Major, Opus 73 (Beethoven) 

Felicitas Karrer, soloist. 

These tapes are all from A -V's "Con- 
cert Hall" series and provide one hour 
of program material. The tape mas- 
ters were recorded under ideal condi- 
tions. Copies were made using the 
techniques described on page 40 of this 
issue. All are well suited for broad- 
cast purposes and, in addition, are com- 
patible with the finest home music 
systems. 

A -V (AUDIO- VIDEO) #102 
The Best Things in Life Are Free -Amargura 
-I'm Confessin' -If I Had You -As Time 
Goes By -Come to the Mardi -Gras -Till the 

April, 1952 

NEW GOODLINE AIRLEAD has everything you want! 

Sharp, clean, "snow- free" pictures. 
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 

,INC. 
1014 FAIR OAKS AVENUE 

SOUTH PASADENA, CALIFORNIA 

OTHER OUTSTANDING GOODLINE PRODUCTS: 

VARIABLE TELETRAPS -2 : Highly effective for eliminating interfer- 
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. 

PEN- OSCIL -LITE 
Extremely convenient test oscillator for all radio 
servicing; alignment Small as a pen Self 
powered Range from 700 cycles audio to over 
600 megacycles u.h.f. Output from zero to 125 
v. Low in cost Used by Signal Corps 

Write for information. 

GENERAL TEST EQUIPMENT 
38 Argyle Buffalo 22, N. Y. 

RADIO -TV- ELECTRICAL TESTER 
All- around Trouble Shooter 

Will test Radio -TV tubes, ignition coils, con- 
densers tall types), spark plugs, irons, trans- 
formers, speakers, etc., for opens, shorts, 
leaks, into megohms. Sensitivity compares 

with VTVM. Tests 70 -750 volts AC or DC. 
Tests n , paper, oil, ceramic, air and elec- 
trolyticicondensers for shorts, opens, leaks, 
and you can tell approximate capacity after 
few tests. CHECKS INDUCTANCE. TOO. 

For all Engineers. Experts, and Beginners. Only $A95 
NO DANGER, NO SHOCKS, NO PLUG IN and 
will not harm anything you test. plus 255 

5-day money Back guarantee. postage 
HOWARD SALES CO., Dept. RN -4 

539 Atlantic Avenue Brooklyn 17, New York 

RADIO ENGINEERING 
TELEVISION 

ELECTRONICS 
Thorough training in all phases of radio and elec- 
tronics, open to high school and junior college grad- 
uates. Old established school specializing in Radio 
training exclusively. Modern laboratories and 
courses. Enrollments limited. Approved veteran 

ing. 
VALPARAISO TECHNICAL INSTITUTE 

Dept. RD Valparaiso. Ind. 
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SPINTi 
REG. U. S. PAT. OFFICE 

120 
STYLES 

and 
SIZES 

THE 

ORIGINAL 
WRENCH 

WITH THE 

SCREWDRIVER 
ACTION 

Or 
ASSEMBLY WORK 
REPAIR WORK 
RADIO 

TELEVISION 

INDUSTRIAL 

AIRCRAFT 

STEVENS WALDEN, Inc. 
WORCESTER 4. MASS. 

138 

End of Time -Almost Like Being in Love - 
I'll Never Be the Same -Baia -Give Me the 
Simple Life 

A -V (AUDIO- VIDEO) #103 
Why Was I Born -Should I Tell You I Love 
You- Tomorrow is Forever -Dream -You're 
Mine -Holiday for Strings- Malaguena- 
Guilty -Two Loves Have I- Pavanne 

Numbers 102 and 103 provide excel- 
lent material for dinner music. These 
tapes, which provide one -half hour of 
music, are superbly recorded and cer- 
tainly come under the heading of "easy 
listening." 

A -V (AUDIO- VIDEO) #602 
Kiss Me Again -I'm Falling in Love With 
Someone -Moonbeams -A Kiss in the Dark - 
Sweetheart -Among My Souvenirs -Rose In 
the Bud -Remember -I'll See You Again - 
Lady of the Evening Summertime 

Number 602 bears the title "Organ 
Reveries." Apparently there was a 
lack of bass on the original recording 
and an attempt was made to equalize 
for the deficiency in dubbing. There 
is an over -abundance of bass on the 
tape submitted for review. Otherwise, 
an excellent tape. This is a half -hour 
program. 

MAGNETIC LIBRARIES TAPE 
1. Stories (Tales) From The Vienna Woods 

2. Annen Polka (Strauss) 3. The Gypsy Baron 
-Potpourri 

Orchestra of the Bremen Opera and Orchestra 
of the German Tape Productions. 
1. Eine Kleine Nachtmusik 2. Notturno No. 3 
3. Theme & Variations from the Trout Quintet 

Members of the Bremen Philharmonic, Walter 
Bohle, pianist. 

While excellent tapes, these could be 
improved by careful editing of the se- 
lections. There is a distinguishable 
"thump" during the silent part be- 
tween the selections. Frequency re- 
sponse is excellent. Both tapes well 
performed. 

In future appearances of this column, 
we will report on how the big -name 
recording companies are reacting to 
this new medium of home entertain- 
ment. We will also attempt to report 
on what the industry is learning about 
this new medium and on new and 
unusual applications of magnetic re- 
cording and, for the professional and 
amateur inventors, we will try to tip 
you off as to what needs inventing. 

We invite other producers of pre- 
recorded tape libraries to participate 
in this review. All submitted tapes 
must be single -track at 7.5 ips. 

REEL REVIEW 

A New Feature for 
RADIO az TELEVISION NEWS' 

Readers 

If present plans materialize RADIO & TELEVI- 
SION NEWS will bring you each month a com- 
plete listing and review of all the new tape 

recordings. 

Obviously, if an insufficient number of tape re- 
cordings are released, it will be impossible to 

run this feature on a monthly basis. 

What's New in Radio 
(Continued from page 98) 

designed to read power or impedance 
accurately at all impedances over the 
audio frequency range. This unit indi- 
cates a maximum power output of 50 

watts. It is capable of measuring that 
power accurately, determining the 
characteristic impedance or effect of 
load variation on the system, and other 
applications involving the measure- 
ment of power and impedance. 

With an impedance adjustable over 
a range of 40 steps from 2.5 ohms to 
20,000 ohms, the instrument will meas- 
ure 50 watts in steps of .1 milliwatt. 
It is also calibrated to measure deci- 
bels from -10 db to +47 db. 

REGULATED POWER SUPPLY 
Kepco Laboratories, Inc., 149 -14 41st 

Avenue, Flushing 55, New York, has 
released a new standard voltage -regu- 
lated power supply, the Model 3100. 

The new unit features a low voltage 
regulated power supply with excellent 
regulation, high stability, low ripple 
content, and low output impedance. 

The d.c. output voltage is continu- 
ously variable from 0 -3 volts and de- 
livers from 0 -100 ma. In the range 0 -3 
volts the output voltage variation is 
less than 5 millivolts for both line fluc- 
tuations from 105 -125 volts and load 
variations from 0 -100 ma. 

The supply is designed for relay rack 
mounting or bench use. It is 19" wide, 
7" high, and 11" deep. 

MINIATURE RESISTORS 
Dale Products, Inc. of Columbus, 

Nebraska, has announced the avail- 
ability of a new line of miniature 
power resistors in two, five, and ten 
watt sizes. 

These "Dalohm" resistors offer com- 
pletely welded construction from ter- 
minal to terminal for trouble -free per- 
formance. A special silicone material 
seals the resistance element, making it 
impervious to moisture. 

Standard tolerance is one per -cent 
but tolerances as high as .05 per -cent 
can be furnished if required. The tem- 
perature coefficient of these units is 
practically flat. The resistance shift is 
less than .00002 per -cent per degree C. 

New illustrated price sheets are 
available on request. -El- 

RADIO S. TELEVISION NEWS 
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International Short -wave 
(Continued from page 114) 

years only the 1330 period has been re- 
ported as "heard" and this on (only) 
17.840. (Ferguson, N. C.; Saylor, Va., 
others) 

Israel -Tel Aviv, 6.830, heard with 
weak level 0035; music. (Kary, Pa.) 
Tel Aviv's "claimed" 9.000 channel was 
recently measured 9.0075V; noted 1625 
in English; previous measurements 
were 9.0096 and 9.0125. ( Oskay, N. J.) 

Italy -Rome, 15.315, noted with Ital- 
ian news and musical program 0700; 
on 21.500 with English news and pro- 
gram details 0515. (Sanderson, Austra- 
lia) Heard 0545 signing on for Far East 
on 11.91, 17.800, and 15.400; started 
with news; music 0600. (Pearce, Eng- 
land) Rome noted on 3.910 with music 
1628; good signal in Britain. (O'Sulli- 
van) Heard on 7.110 with Arabic to 
about 1610, then in Italian; news in 
Arabic 1545 -1600. (Kary, Pa.) 

Jamaica -Radio Jamaica, 3.360, still 
noted signing off 2300A with "God Save 
the Queen "; fair level in Calif. (Baker) 
Noted around 2000 with local programs 
and commercials. (Van Gilder, Mass.) 
The 4.950 outlet usually is a good sig- 
nal in USA with news 0730. (Tschopp, 
Texas; others) 

Japan -AFRS, Tokyo, noted on 4.860 
at 0730 -0830 and later; identifies on 
half -hour; local time is given after 
identification. (Tschopp, Texas) NHK's 
JK12, 9.655, noted 1740 in Japanese; 
time pips and "NHK" identification at 
1800. (Pearce, England) 

Kenya -When this was compiled, the 
Forces Broadcasting Service, East Af- 
rican Command, McKinnon Road De- 
pot, was being heard on 7.265A relaying 
the BBC news at 2300; has recordings 
of popular music from 2315A; weak to 
fair level with QRM from VOA, Tan- 
gier Relay Base, on 7.270. (Stark, 
Texas; Bellington, N. Y., others) Usu- 
ally identifies twice between end of 
BBC news at 2315A and start of re- 
corded session. Ridgeway, South Af- 
rica, lists this one heard 2200 -2400. 

Nairobi, 4.855, noted with recordings 
1445; closed 1458 with "God Save the 
Queen." (Pearce, England) 

Lebanon- Beirut verified with QSL 
card; gave frequencies as 836 kc. and 
8.036 at 0000 -0115; 0515 -0800; 1000- 
1600; English for 1000 -1100; French 
1200 -1515. (Oskay, N. J.) Noted by 
Pearce, England, opening English ses- 
sion 1000. 

Liberia -ELBC, Monrovia, appears 
to be on approximately 6.027 now 
(listed 6.025) ; noted as early as 1700 
to closing with English announcement 
at 1845; has bad QRM from around 
1815 when PCJ puts carrier on the air 
slightly lower. (Kary, Pa.) 

Luxembourg -Radio Luxembourg is 
scheduled daily 0600 -0830 on 15.350; 
1300 -1900 on 6.090. (Radio Australia) 

Madagascar -Radio Tananarive is 
now using three outlets for its French 
sessions -9.515, 6.17, and 3.320 (new). 
(WRH Bulletin) Heard on 9.515 at 

April, 1952 

ARROW "The Home of. Values!" 
COMMAND 

(SCR 274 N) EQUIPMENT 
Used New 

BC -453, with tubes $19.95 
less tubes 14.95 

BC -454, less tubes 7.95 
BC -455, 6 -9 me receiver, with tubes. 9.95 $14.95 

7.95 less tubes 
BC -457, 4 -513 me transmitter, less 

tubes 5 -95 
BC -458, less tubes 5.95 
BC -459, less tubes 12.95 
T -23 ARC 5, 100 -156 me xmtr 
BC -496, 2 position Rec. Control Box 
MC -215 Mechanical Drive Shaft, 

per length 
BC -450 3 Receiver Remote Control 
BC -451 Transmitter Control Box 69 
BC -442 Antenna Relay, complete........ 
3 Receiver Rack 1.95 

49.50 
1.95 

2.45 
2.95 
1.50 
3.95 

VIBRATORS 
2 Volt -7 Prong Synchronous.. .. 69c lO for $6.00 
6 Volt -4 Prona Non- synchronous.98C 10 for 9.00 

MISCELLANEOUS 
SPECIALS! Used New 

BC 442 Less Condenser $1.49 $1.95 
APS 13 UHF Antenna, Pair .98 
I -97 Bias Meter 3.95 4.95 
RL 42 Antenna Gearbox Motor and 

Reel 4.95 7.50 
Circuit Breaker 40 Amps .59 
I 82 F Five Inch 360 degree com- 

pass indicator and Selsyn receiver 6.95 
A -81 -2 Transmitters Selsyn for I82 

indicator 4.95 
(both 182F & Trans. Selsyn for $11.00) 

PE -101 Dynamotor 2.75 
Model 507, Thermal- converter Wes- 

ton Type D, range .12 amp .59 
BC -1023 Marker Beacon Receiver, 

complete with tubes, shock mount 
and instruction manual 

RC43, kit of plugs, insulators, etc. for 
BC -1023, new 

BC -924 27 -38 MC. FM Transmitter, 
complete with tubes 19.95 

BC -684 27 -38 MC. FM Transmitter, 
less dynamotor 19.95 

ARB Control Box 1.95 
BC 1206 Receiver, new 7.95 
BC -375, transmitter only 19.95 
110 volt, 60 cycle blower 7.95 
A27 Phantom antenna 1.95 
PE 206 Inverter 4.95 
Scott Hi -Fi output transformer 1.49 
PE -218 Inverter 19.95 
SCR -522, transceiver, less tubes ... 39.50 
BC -709, battery operated, lt. wt., inter -phone 

amplifier, complete with tube, shock mount and 
manual, brand new ea. $3.95 

BC 625 Transmitter (SCR522), less tubes, 
used $19.95 

PE 120 Vibrator Power Supply for 
BC 620 -659, used, less vibrator 4 95 

TU6 Tuning Unit (BC375), used 2 95 
TU25 Tuning Unit (BC375), used 2 45 

9.95 

1.75 

SCR 625 Famous Army Mine- Detector 
For Prospectors, Miners, Oil Companies, 

Plumbers, etc. 
This unit is being offered now at a considerable re- 
duction 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 Used, like 
LAST! new, $39.50 

MIKES and HEADSETS 
HS 23 High Impedance Headset new $4.95 
HS -33 Low Impedance Headset 5.95 
CD -307 Ext. cord for HS 23 -33 like new .95 
T -32 Desk Stand microphone. Good 

used cond. 2 95 
Throat Mike -T 30-New .98 
Lip Mike -Navy Type -New .98 
Extension Cord and Switch Assembly 

for lip and throat Mikes -New .98 
CW 49505 High impedance headset complete 
with leather headband and rubber cushions. 98e 

Used `` 
RS -38, Microphone new $4.95 
TS 10 sound powered HAND SET ... new $9.95 ea. 

used $5.95 ea. 
HS -38 new $2.29 
HS -30, miniature headset new 2.49 

used 1.49 
WOBULATOR 

See page 43- December "Radio News" 
$5.95 ea. 

CONDENSERS. 
1 mfd.- 800 VDC 

1 mfd.-1200 VDC 
1 mfd.-1200 VDC. 

39c each 
.25 mfd.-1500 VDC 

2 mfd. 220VAC 

19c each. ...6 for $1.00 
1 mfd.-400 VDC 
1-2-.4 mfd.-400 VDC 
.1-.1-2000 VDC 
3 for $1.00 

1 mfd.-1000 VDC 

MONTHLY SPECIAL 
RT28 /APG4 Transceiver- Originally de- 
signed for the release of bombs, contains wobu- 
lator (see pg. 43, Dec. "Radio News "), plus en- 
tire circuit, less tubes and dynamotor. This unit 
is very similar to the RT7 /APN1. $8 9 AN EXCELLENT BUY vv v 5 

SCR 508 EQUIPMENT 
BC 603 Receiver L /dyn $24.95 Exc. Used 
BC 604 Transmitter L /dyn. 12.95 Exc. Used 
BC 605 Amplifier L /dyn 6.95 New 
BC 606 Control Box .95 Exc. Used 
FT 237 Mounting 9.95 Exc. Used 
MP 48 Mast Base 2.95 Exc. Used 
TM 11 -600 Tech Manual 1.95 
Crystals. Set of 80 19.95 
CJP -20 ABX Power unit, (ASB7) new with 

tubes $4.95 
used with tubes 3.95 

CATHODE RAY TUBES 
3FP7 - - $1.95 4AP 10 - -$ .95 
5FP7 - - - 1.95 5CP1 - - - 3.95 

5BP4 - - - $3.95 
16JP4 - $19.95 16DP4 - $19.95 

90 DAY GUARANTEE 
Tubes -304TH $8.95 

304TL 8.95 
830B 2.95 
9001 1.39 
9002 .98 
9003 1.49 

Write for complete bargain tube list 

I. D. 6B /APN4 
LORAN INDICATOR SCOPE 

less tubes, like new $ 2 40.`,0 5 ONLY 
R9 /APN4, complete with tubes, like new.$17.95 

Shipments FOB warehouse. 20% Deposit 
on orders. Minimum order $5.00. Illinois res- 
idents, add regular sales tax to remittance. 

Prices subject to change without notice. 

ARROW SALES, Inc. De 
pt. N, 1712-14 S. Michigan Ave., Chicago 16, III. 

PHONE: HArrison 7 -9374 

* * * * * * * * * * * * * * * * * * * * * * **r * ** 

WANTED WE 
NEED YOUR * 

* Surplus 
Electronic Equipment* 

*( WE PAY TOP $$$ FOR: 
-K Radio Receivers 
i( Transmitters 
-I( ARC -1 
i( ARC -3 
4( ART -13 
-le Control Boxes 
-I( Indicators 

WRITE, 
* TELL US 
-0( 

TALLEN 

An Connectors 
Clamps 
Plugs 
Cords 
Relays 
Telephone Materials 
WE BUY ANYTHING!! 

WIRE TODAY! 
WHAT YOU HAVE 
COMPANY, INC. 

Dept. RN, 159 Carlton Ave. 
* Brooklyn 5, N. Y. 

%io 0 ÉAé á ÉERINGZ nONTI 
I S 

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 (inc. TV 
and Electronics). Modem laboratory. Low tuition. 
Also 27 -month courses in Aeronautical, Chemical, 
Civil, Electrical and Mechanical Engineering. Ap- 
proved for G. I.'s. Enter June, September, December, 
March. You can earn part of your expenses right 
here in Fort Wayne while you are studying. 

INDIANA TECHNICAL COLLEGE 
942 E. Washington Blvd. Fort Wayne 2, Indiana 
Please send me free information on B.S. Engineering De- 
gree in 27 months as checked. 

Radio -Television Aeronautical 
Civil Mechanical O Electrical 

Name 
Address 
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SAVE MORE! 
G.E. PYRANOL, 330 V.. 60 Cyc., 1.75 MU -F $ 1.39 
C.D. t173346 CAPACITOR (Paper), 250 MFD , 

1.19 250 V.. ................ 
BC -937 GE REGULATOR, Good, d 7.95 
BC -451 ARC 5 CONTROL BOX, Good .89 
BC-442 ARC 5 ANTENNA RELAY, less con- 

denser 1.55 
8C -442 ARC 5 ANTENNA RELAY WITH CON- 
DENSER 2.75 

BC -AR 408 CONTROL BOX 
BC -AE 231 CONTROL BOX 
RE -ARR1 CONTROL BOX 
C- 237/APQ7 CONTROL BOX 
C-237 /APG15 CONTROL BOX 
J- 141 /APG15 CONTROL BOX 
BE -73 SWITCH BOX, brand new 
BC-1153 INDICATOR UNIT 

with /r tubes & cables ................ 8.95 
WL 130 C WIRE, twisted pair (plastic), ap- 

prox. 3,000 feet per can..........Per Can 6.95 
BC -1153 INDICATOR with CRT Tube and Cables 8.95 
BE -73 SWITCH BOX, Brand New. .. ... 15.00 
AS -69 /APT ANTENNA ASSEMBLY, Brand New. 5.95 

1.19 
1.49 
1.49 
5.97 
8.95 

15.00 

GRAB BAG!! 
Parts taken from equipment. Consists of High Voltage 
Transformers. Oil Filled Capacitors, Bathtubs. Re- 
sistors, Terminal Beards, Sockets, Knobs, Relays, Con- 
trols, Coils. etc., etc. 
WE LEAVE THE QUANTITY UP TO YOU!! 

ONLY 17C THERE'S NO BETTER 
POUND BUY ANYWHERE 

DYNAMOTORS 
Good -Used -Tested! 

DM -18 $ 4.50 PE -119A $17.95 
DM -20 4.50 PE -11S A 15.95 
DM -32 2.95 PF. -115 A 29.00 
DM 33 3.50 D -104 Dual 12 V. 
PS -225 . 4.95 Input, Output 225 
PE -94 .. 3.45 and 440 V., Brand 
PE -218 INVERTER 11.95 New 19.95 

50 BY -PASS CONDENSERS, TUBULARS. Popu- 
lar Sizes, 400 to 600 Wkg. Volts ONLY $2.95 

HOOK -UP WIRE ASSORTMENT, Cut Lengths to 
12 ", Stripped Ends. 2 Lbs. .99 

POTENTIOMETER KIT 
15 types- Carbon and W.W. S.D. and Shaft 

Types. Includes 1/2 and 1 meg. W /Switches.$2.65 

RESISTOR KITS -100 ASSORTED 
Over 50 values in each kit. 5 and 10 Yo tolerances. 

1/g to 3 watt $2.95 per kit 
5 and 10 watt 3.95 per kit 

20 and 50 watt 5.95 per kit 

TERMS -Send 25% depsoit itl1 order, batanee C.O.D. 
Shipped F.O.B., N.Y.C. (N.Y. C. residents add 3% 
sates tax.) 

CIRCLE SALES CORP. 
113 GREEN ST., N.Y.12, N.Y. - WOrth 4.1541 -2 

JOBBERS! 
REPS! 

Are you receiving the Ra- 
dio & Television News 

Sales Planner every month? 

This profit planning service 
is available without cost to 
all authorized distributors, 
jobbers, and representatives. 

For complete details, please 
write on your own letter- 
head to: 

RADIO.% 
TELEVISION 

NEWS 

SALES PLANNER 
366 Madison Ave. 

New York City 17, N.Y. 
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1120 with news in French by man and 
woman, interspersed with short pieces 
of music; call 1130, then popular and 
light musical items; still audible 1340 
with drama in French. (Pearce, Eng- 
land) 

Malaya -Radio Malaya, 7.200, noted 
with news and musical program 0615. 
(Sanderson, Australia) Kuala Lum- 
pur, 6.025, heard closing 1030 after 
dance music session. (Ridgeway, South 
Africa) 

BFEBS, 9.69, Singapore, closes 1000; 
BBC news is relayed 1100 over the 
11.955 and 15.300 outlets. (Ridgeway, 
South Africa) Noted on 7.120 at 1041; 
fine level in Calif. (Winch) 

Mexico -XESC, 15.205A, strong aft- 
ernoons (EST); XEXE, 11.900, at good 
volume 0900 and around 1800 announc- 
ing "La Voz de Mexico "; XEHH, 11.880, 
very strong mornings, also good after- 
noons and evenings, often causes in- 
terference to LRS, Argentina, same 
channel. (Niblack, Ind.) 

Monaco -Radio Monte Carlo, 9.785, 
noted 1100 -1200, mostly music with 
French announcements; good signal 
for the time of day. (Baker, Calif.) 
Noted Fridays on 6.035 ending "Back 
to the Bible" (English) at 1805; left 
air 1810. (Catch, England; others) 

Mozambique -The 19 m. outlet of 
Lourenco Marques was noted recently 
on 15.265A with a surprisingly good, 
steady signal, comparatively free from 
interference, at 1200 when had news 
in Portuguese followed by commercial 
advertisements and what seemed to be 
stock market quotations to around 
1215. (Kary, Pa.) Sent QSL card con- 
firming CR7BG, 15.270, 10 kw. At last 
check seemed close 15.29. CR7BU, 
4.925V, noted 1450 with popular music 
and (English) commercials; CR7BV, 
4.82V, heard 1450 with light music; off 
with "A Portuguesa" at 1500. (Pearce, 
England) 

CR7BU, 4.9262, noted 1650 wit h 
American recordings and English an- 
nouncements; signed off 1702; an- 
nounced as parallel in the 30 -meter 
band; woman made final announce- 
ment in Portuguese before station left 
the air. (Oskay, N. J.) When this was 
compiled, Lourenco Marques' 31 -m. 
outlet used for English sessions was 
being alternated between approxi- 
mately 9.740 and 9.770; when noted 
afternoons (EST) to 1600A sign -off on 
9.770A was in clear with fine level; 
when on 9.740A was weak and almost 
buried by OTC2, Belgian Congo. (Boice, 
Conn.; Hord, Ind.; others) 

The 31 -m. outlet used for Portu- 
guese programs from 0000 is still wan- 
dering around; more recently was 
heard on 9.820A at strong level and 
with no QRM. ( Bellington, N. Y.) 

New Caledonia -Radio Noumea, 
6.035, noted from 0200 sign -on (with 
"La Marseillaise") to 0245 with music; 
good strength in Calif. (Baker) Usu- 
ally has QRM from VOA from around 
0230. (Oestreich, Washington State) 

New Zealand ZL4, 9.540, noted with 
weak level 0530 with news to 0545 sign - 
off; at end of newscast gave preview 
of next day's programs. (Kary, Pa.) 

Nicaragua -A Spanish- speaking sta- 
tion noted on 6.055 at 1920 is believed 
to be YNOW which is no longer heard 
on 6.833. Nicaraguan stations are in 
the process of moving to new channels. 
(Oskay, N. J.) Tschopp, Texas, also re- 
ports YNOW on 6.055, noted 2345 -2400 
when signed off with march. 

The Latin American heard on 6.47A 
evenings is Radio Mundial; heard so 
announced in Spanish at 2200 recently. 
(Bellington, N. Y.) 

Northern Rhodesia- GDX -aren, 
Sweden, lists ZQP, 7.220, to 1230 sign - 
off. 

Norway -LLP, 21.670, heard with 
Norwegian news and music 0600; LKV, 
15.170, heard with English and Nor- 
wegian program 0600. (Sanderson, 
Australia) 

Pakistan-Radio Pakistan, 11.885, 
noted with Arabic news and music 
2045; on 15.335 with news for local lis- 
teners 2245, and on same channel with 
news for native listeners at 0630. 
(Sanderson, Australia) Sent QSL card 
by airmail; confirmed Lahore (heard 
on 4.805) relaying Karachi 11.674; Dac- 
ca, 15.620, relaying Karachi on 7.0966; 
Karachi, 11.674 and 9.484. Schedule for 
news in English was given as 2130 -2145 
on 7.0966, 15.335; 0200 -0210 on 15.620; 
0330 -0340 on 9.645, 15.620; 0730 -0740 on 
7.0966 and 15.620; 1015 -1030 on 6.235 
and 11.674; and General Overseas 
Service (English at slow speed) at 
1210 -1230 on 6.235, 9.484. (Pearce, Eng- 
land) News at 2130 heard on 7.096A. 
(Lane, Wyo.) 

Panama -HO50 is back on 5.9955; 
noted 0715 with music. (Oskay, N. J.) 
The Dawn Bible Students Association, 
East Rutherford, N. J., lists a contract 
for English Bible Study broadcasts 
with station HP6J, Panama, on 9.790 
at 1815 on Sundays, says Oskay, N. J. 
Heard? 

Paraguay -ZPA1, 6.275, Asuncion, 
fair at 1932 -2000 and later. (Lane, 
Wyo.) 

Peru- OAX4R, Radio Nacional del 
Peru, logged on 15.150A with fair to 
good signal 0345 in Spanish. (Saylor, 
Va.) Radio Nacional del Peru, 5.8864, 
heard with fine level mornings; noted 
signing on 0555 with series of trumpet 
melodies, then march selection 0600. 
(Oskay, N. J.) Recently found parallel 
on 5.8864 and 9.560A around 2317 with 
Latin American music. (Bellington, 
N. Y.) OAX4, 15.105, Radio El Sol, 
Lima, noted with English program 
2200 -2330. (Ferguson, N. C.) 

Philippines -DZH9, 11.855, Manila, 
heard irregularly after 0100, fair sig- 
nal in Calif. (Balbi) This outlet noted 
in Australia 0500 with news; and on 
15.300 at 2200. (Sanderson) Lane, 
Wyoming, reports the 25 -m. outlet is 
actually 11.854, noted 1020 -1200 sign - 
off. 

The short -wave outlet of "Voice of 
Davao" which was reported off the air 
some time ago is still heard by Wada, 
Japan, on its old channel of 7.280. 
(WRH Bulletin) 

Poland - Warsaw noted on 6.115 
with English for North America at 
2315 and 0030. (Fried, Mich.) 

RADIO & TELEVISION NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


Portugal -"Aqui Lisboa Emissora 
Catolica Portuguesa," or "Radio Re- 
nascenca," logged on 6.154 with gong 
and call 1732; orchestral selections; at 
1800 had call, then classical music; an- 
other day at 1800 had sacred music by 
choir. (Pearce, England) 

Lisbon, 15.130, noted from tuning 
1105 with powerful signal; went off 
suddenly at 1125. (Bishop, Ohio) Heard 
on 11.995, with 11.960A in parallel, at 
1430. (Kary, Pa.) Radio Free Europe, 
9.605, noted 1600 with Hungarian ses- 
sion. (Oskay, N. J.) 

Portuguese Guinea- Bissau, 5.838A, 
noted with news of Portugal at 1720, 
followed by news of the world (also in 
Portuguese) to 1730; signed off 1800 
with "A Portuguesa." (Kary, Pa.) 

Roumania -Radio Bucharest noted 
with news 1400 on 9.252 at fair level; 
good level then on 6.210. (Pearce, Eng- 
land) Ridgeway, South Africa, reports 
Bucharest was heard recently on 7.250 
as early as 1130; English at 1530. 

Sao Tome -Radio Clube de Sao 
Tome, 4.8075, CR5SC, noted 1450 tune - 
in; gong, call at 1500, followed by var- 
ied recordings to 1600 when closed 
with "A Portuguesa." (Pearce, Eng- 
land) 

Saudi- Arabia -D j e d d a h, 5.987A, 
noted recently signing on 2330 in 
Arabic. (Kary, Pa.) Sign -on varies. 
Noted by Lane, Wyo., on 11.950 at 
1200 -1300. 

South Africa -SABC, 5.892A, Cape 
Town, still noted signing on weekdays 
2345 with setting -up exercises. Re- 
ported by Kary, Pa., at 0000 with news 
in Afrikaans. Pearce, England, reports 
"SABC Calling Africa" on 11.937 in 
English 1200; announced would run to 
1500 closedown. Asked for reports to 
SABC, Johannesburg; at 1200 had 
news, weather, sports. 

Southern Rhodesia - Salisbury, 
7.285A, noted 1030 -1045 with chil- 
dren's program (English) recently; 
good level in Calif. (Baker) Noted on 
Saturdays as early as 1030; at times 
with relays from BBC; usually fades 
out between 1130 -1230. (Rosenauer, 
Calif.) Noted on 3.320 when tuned 
1445, had dance music; closed 1500 
with "God Save the Queen." (Pearce, 
England) 

Spain- Malaga, 7.022 has French on 
Wednesdays 1600 -1620. (Radio Swed- 
en) This one noted in England closing 
1800 with two clock chimes, Spanish 
announcement, and Spanish National 
Anthem. (Catch) FET -1, 7.008V, 
measured at 1550 when had music; 
previous measurement was 7.0038. 
(Oskay, N. J.) Madrid, 9.368A, noted 
1815 with English for North America; 
fair level in Chicago. (Faivre) Radio 
S.E.U., EDV10, now is on about 7.088, 
heard to after 1800. (Pearce, England) 

Surinam -According to a verifica- 
tion from the station, Paramaribo uses 
5.757 at 0810 -1040, 1540 -2040, and Sun- 
days 0640 -1140, 1440 -2100; also on 
15.405 from 1710. (Radio Sweden) Thee 
15.405 outlet noted on a Sunday 1000- 
1030 sign -off carrying a religious pro- 
gram in Dutch and English. (Kart', 
Pa.) 

April, 1952 

"Wholesale " Brings You Red -Hot Values In 

T E LEVI S I ON 
ANTENNAS ACCESSORIES PARTS 
Snyder's Amazing New 

360° MOTORLESS 

TV AERIAL 
Same Clear Pix 
As Motor Rotating 
Aerial Systems 
Costing Triple 
This Price 
FOR FRINGE AREA 

Only 51895 
COMPLETE with three 
31/2 ft. masts 75 ft. 3 
conductor cable. Beam 
selector sw., guy rings Model 
and mtg. base. u AX -599 
Electronically beams in complete 360° rotation 
to give clear picture on all channels. You choose 
direction with Directronic selector switch mounted 
on or near TV set. Complete double -stacked ar- 
rays with 18 hi- tensil double -alloy aluminum ele- 
ments. 
Model AY -599 same as above less masts. $16.95 

Flick of switch 
clears picture 

instantly 

-$ 

TV ANTENNA ACCESSORIES 
STEEL EXTENSION POLES. Weather treated 
10 ft. long. 11/4" di. $2.19 
5 ft. long. 11/4" di. Crimped end 1.35 
31/2 ft. long. 11/4" di. Crimped end 1.19 
CHIMNEY MOUNT BRACKETS 
CAI -100 Complete with strap pr. 1.59 
HEAVY DUTY MAST BRACKETS WB -2 
Adj. to 18" from wall 3.75 
ANTENNA SWIVEL BASE, Aluminum 
Fits 11/4" O.D. mast section .39 
300 OHM TWIN LEAD per ft. 3e; 100 ft 

52.70; 1000 ft. ..... 25.00 
DOUBLE POLE DOUBLE THROW KNIFE SWITCH .45 
ANTENNA WALL MOUNTS (with Hardware) 
PAM -1 For poles 1 " -li /2" di. 6" from mast to 
wall ... .. 
PAM -4 For poles 1 " -li /y" di. Up to 121/2" from 
wall ........ 

poles 
............... 

PAm -6 For poles a/4 "- 11/2" di. Adj. 1" to 19" 
from wall 

SALE! 
Replacement 

Speakers 
Alnico 5 PM 

Square: 
$1.69 

5" 1 89 
6" 2.10 
8" 3.10 

10" 4.69 
12" 5.39 
Oval: 
4 x 6 2.35 5x7 2.95 
6 x 9 3.29 

Round: 

Universal 
Non -Sync Vibrator 

6 V. 4 Prong 
Replaces R a d Iar t- 
5300, 5301, 5326P, 
5342M. D e le 0- 
7239124, Mal l o r y 
859, 4 -4, 294. Philco -83 -0026, 82 -0025, 
413367. Motorola - 3333. 48A3333, 
48K11026. Truetone 
19A25. Zenith -190- 
20. Ca 

n 
size 

I 2" di. s $1.59 

1.15 
1.80 
3.45 

Snyder's Powerful 5 Elemenfi 

YAGI 
TELEVISION 

ARRAYS 

NIN\ 
For Fringe & - Ultra Fringe 
Highly directional and 
closely tuned to each 

Channels channel. Cuts interfer- 
7 -RY7 once a n d noise to a 

Channels i< 8 -RYS minimum. 'F i V e ele- 
3 -HY3 9 -.1.38 meets; One folded di- 10 -RY10 O 1 e, three directors .4 -HY4 i~1í -RY11 p -- -HYS -- 12 -RY12 and one reflector. In- 

_6 -HY6 I3 -RY13 dividual array for each 

$Ì.9S $4.95 channel. Specify chan- 
.D nel desired 

TIE RODS for stacking 2 Yagi Arrays QM 
Specify Hi or Lo band pair m V c 

Lowest Price Conical Array! 
Can Be Stacked for Fringe Areas 

8 Interchangeable Elements 
Covers complete TV -FM band. Hi- tensil a /s" alumi- 

num alloy elements. In- 
n eludes mast clamp for use 

Can be used with ay type 
lead -in 72 to 300@ 

any 
h i se 

Less Mast. 
Model XA- 44.... $4.95 

$42.50' in lots of 10 
CONICAL TIE RODS with hardwvare........pr. 85c 
4 BAY TIE RODS for stacking 2 double stacked 
conicals, with hardware $1.95 

SAVE $14.00! BRAND NEW 
G.E. FRONT END 

COMPLETE WITH TUBES 
Pre- aligned RF head end unit. 
Brand new GE replacement for 
GE models 810- 814 -820 -830- 
835 -840. 

Reg. $27 

1295 

TV TRANSFORMERS 
57T011 VERT. OUTPUT TRANSFORMER 

Replacement for 204T2. 19,000 ohms pri. imp. 
Turns ratio 10:1. Mtg. center 11%., x $2.95 11/4° L .7a! 
43T011 VERT. OUTPUT TRANSFORMER e 

I 
70 

Same as above. Mtg. center 213 , ".. 4,111U 
16TB11 VERT. BLOCKING OSC. TRANSFORMER 
Replacement for 208T2. Mtg. center 

o" 1149 
21TB11 VERT. BLOCKING OSC. 

TRANSFORMER 
Same as above. Mtg. center 2" $1.19 

Address Orders to Dept. RN -4 
WRITE FOR FREE FYI FLYER 

WHOLESALE 
RADIO PARTS CO., Inc. 

311 W. Baltimore St. 
BALTIMORE 1, MD. 

ROOF MOUNTS 
PEAK ROOF 

MOUNT 
PRA -148 for 
fl atk r o o fss. side walls. 
Masts 0 /4" to it/c" . $2.69 

BASE MOUNT 
BAIA -1 36 F o r 
sloping 

, side 
i walls. M a st s gg to 13/ 

$1.79 

fg : 
Universal Base 
Mount. BATA -I38 . $2.39 
Guy Wire Ring & 
Collar. GRA -140.. .95 
Crown Tile Peak 
Roof Mount PRA - 
150 3.95 
ANT. 5W. COUPLERS 
TC-374- enables 2 sets 
to be connected to 1 ant. 

2.95 
TS- 587 -enables 3 5a2145. 
to be connected to one 

Tt $2.10 
S- 551onnte 2 ants. 

to be connected to 
set $1.55 

ELECTRONICS and RADIO 
Engineering Laboratory and Classroom 
Training. Day and Evening Classes. 

for illustrated Catalog 

ELECTRONICS INSTITUTE, Inc. 
21 HENRY, DETROIT 1, MICH. 

SCHEMATICS -CONVERSIONS 
FOR SURPLUS GEAR 

NEW LIST! MANY ADDITIONS! 
Send stamped, self addressed envelope for 

Lint B. Add 
25c for chart explaining AN 

n 

R. E. BOX 1220 
GOODHEART BEVERLY HILLS, CAL. 

MARK THESE VALUES! 
1 B3GT . . . .89c 6AG5 79c 
OZ4 ..5 .59 6AC7 .51.16 
1L4 .. .73 6AH6 . 1.48 
IRS .. .79 6AK5 . 1.29 
155 .78 6AL5 . .59 
1X2A . .95 6AU6. .64 6BG6 .$1.89 6H6 ..$ .74 ¡ 6SK7 .$ .79 
5V4G . 1.09 6656 . .67 6006 . 1.29 6K6 ..64 65N7 . .79 
SY3 .46 6BC5 . .78 6CB6 . .78 6N7 .. .98 65L7 . .88 

6T8 .99 6AB4 . .79 GRE6 .77 6CD6 . 2.25 65J7 . .79 I 

6V6 .. .99 1000 Kc. CRYSTALS -Laboratory Precision ! 
Cut. New. Uncased Each 1.35 1888 Randall Ave. 

Write for Your Free Bargain List Now! MARK electronics New York 72, N.Y. 

TOP STANDARD BRANDS ONLY -100% GUARANTEED 
RCA-GE- SYLVANIA -HYTRON -PHILCO -KENRAD -NU- 

TUNGSOL- WESTINGHOUSE- WESTERN ELECTRIC 

5U4 ...59c 6J6 89c 12AT7 ....99c 
SELL US YOUR IDLE TUBES AND SURPLUS 

CASH WAITING -TOP PRICES PAID 
6W4 ..5 .65 
7F8 .. 1.49 
12AÚ7 .79 
12ÁV7 1.34 
í20A6 .77 

12BE6 $ .84 35Z5 .$ .54 
12BH7 1.07 5OA5 . 1.09 
12SA7 .79 50L6 . .67 
125K7 .72 957 .29 
í25Q7 .64 958A . .59 
All Amer. Kit $3.19 

Prices subject to change. 
25% Dep. Bal. COD, N.Y.C. 

Phone: TYrone 3 -5151 
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TUBS DEAL? 
Get a dozen FREE with 

every order at 70% °sT 

MINIMUM ORDER: 100 ASSORTED TYPES 
Every Type in Stock Guaranteed Brand New 

Terms: 25% with order, balance C.O.D. All merchandise subject to prior sale, F.O.B. New York City 

ele Y ision Materials Corp. 
125 Cedar St., New York 6, N. Y. COrtlandt 7 -4307 

Mfrs. of 
PICTURE TUBES 

and 
ELECTRONIC 
EQUIPMENT 

Sold only thru Radio Parts Jobbers 

17" Rectangular Rectangular C.R.T......net $21 95 

20 
n 

Rectangular C.R.T..,.., net $3295 

Prices include tax 
EIGHTEEN MONTHS GUARANTEE! 

"EBCO" Dual- Purpose 
CHECKER -REACTIVATOR 

for TV Picture Tubes 
A MONEY MAKER 

FOR SERVICEMEN: 
Check picture tubes 
for shorts, cathode 
emission, leakage. etc., 
without removing tube 
from TV set. Also PUT 
NEW LIFE into weak 
tubes with the REAC- 
TIVATING power of 
this instrument. Light- 
weight, portable; 
110V -60 cycles. Fac- 
tory- guaranteed. 
ASK YOUR JOBBER. 

Model 10 $ 

net 19 -s- 
FIELD STRENGTH METER 

Want better antenna orientation? Better 
TV performance? Want to save time and 
money? Then use the NEW "EBCO" FIELD 
STRENGTH METER. Measures field 
strength from 50 to 50,000 microvolts at 
the 300 ohm input ter- 
minals. Many other great net v 
features. 

2 -SET CONNECTORS 
Two -set Connector for TV Net $2.95 
Four -set Connector, operates 3 or 4 sets 

from 1 antenna Net 4.95 
ASK YOUR JOBBER! 

ELECTRONIC BEAM CORP. 
923 Old Nepperhan Ave. 

YONKERS. N. Y. 
Phone: YOnkers 3 -3514 
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ARMY FIELD 

TELEPHONES and 

TELEPHONE WIRE 
EES 
FIELD 

TELEPHONES 
Factory recondi- 
tioned LIKE NEW; 
per pr. . $38.50 
Guaranteed. 

All-purpose-all-weather 
This is genuine W11OB Army Field 
Wire on original steel reels. In- 
sulated, 2- conductor, copper -steel 
strands. Excellent for all types of 
communication. Used extensively 
by telephone companies, industry, 

engineering projects, ranches, public address systems. 

GRADE I- Unused, excellent condition. 
Mile reels Isst. 160 lbs.) $22.50 
Half -mile reels (a-t. 80 lbs. ) 1 2.50 
500 ft. reels (et. approx. 18 lbs.) 4.95 

W 30-Lightweight Assault Wire -2 Con- 
ductor. Excellent inter -corn (sire. Un- 
used, excellent condition. 10.500 ft. reels. 57.50 
Approx. 3.300 ft. reels 1 9.50 

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 1896 M -4, Sacramento, Calif. 

"WE'RE TEARING 
OUR HAIR OUT ..." 

to buy desperately needed equipment such as 
ART -13, BC -348, BC -224, BC -342, BC -3I2, ARC -I, 
BC -788, 1 -152, T- 17MIC5, BC -221, R5 /ARN -7 or 
components. In fact, we'll buy any parts or ac- 
cessories no matter how small. For speedy, ef- 
ficient service and a real honest deal, phone, 
wire or write: 
V & H RADIO & ELECTRONICS SUPPLY CO. 
2033 W. Venice Blvd., Los Angeles 6, Calif. 

Telephone: REpublic 3 -1127 

Sweden - Radio Sweden, 11.880, 
noted at good level in North America 
in English 0700 -0715, then in Swedish 
to 0745 closedown. (Guentzler, Ohio; 
others) SBP, 11.705, noted with church 
services, then musical program 0530. 
(Sanderson, Australia) Noted parallel 
at 1945 in English on 6.065 and 6.095. 
(Oskay, N. J.) And parallel on 9.535 
and 9.620 with English 2300 -2315. 
(Bellington, N. Y.) Noted by Mast., 
N. Y., on 6.065 at good level around 
1430. 

Switzerland - HEI3, 7.210, Berne, 
noted with fair signal in North Ameri- 
can beam around 2100 through much 
CWQRM. (Lund, Iowa) 

Taiwan- BEC32, 9.780, has clear 
signal in Australia 0530 with Chinese 
session. BEC26, 10.080A, good signal 
with Chinese news and music 0630; 
BEC36, 7.334, noted with National An- 
them and Chinese news and music 
0700. (Sanderson, Australia) Taipeh, 
7.133, heard at good level recently 
0650 to as late as 0815; announced 
calls of BED2, BED7, and BED6; most- 
ly in Chinese dialects. (Kary, Pa.) 
"The Voice of Free China," 11.800, 
Taipeh, noted with English 1420 -1440. 
(GDX -aren, Sweden) 

Tangiers - Radio Africa, 7.130A, 
noted 1310 -1435 with dance music; an- 
nouncements by woman in Spanish and 
by man in French. (Rodger, Scotland) 
Noted by Pearce, England, at 1025. 

Pan -American Radio, 7.300, heard 
1730 with popular recordings; an- 
nouncements in French by woman; at 
1801 had sign -off announcements in 
French, Spanish, English. (Catch, 
England) 

Thailand -Bangkok, 15.910, noted 
0630 with announcement in English, 
then news in Thai; on 6.240 with West- 
ern music and news in Thai 0645. 
(Sanderson, Australia) 

Trans - Jordan - Hashemite - Jordan 
Broadcasting Station, Jerusalem, 
broadcasts on 44.3 and 42.5 meters at 
0000 -0100 in Arabic; 0600 -0630 in Eng- 
lish; 0630 -0730 in Arabic; 0930 -1030 in 
English, and 1030 -1430 in Arabic, ac- 
cording to verification. Ramallah is 
listed on 7.110. (Radio Sweden) 

Trinidad -Radio Trinidad's new out- 
let on approximately 3.270 normally 
signs off 2200 but on some occasions 
runs longer with special broadcasts. 
(Golden, Mass., others) Some weeks 
ago carried -relay of cricket games 
from Radio Australia until around 
0230. Relays BBC news 2100. Mudryj, 
Mich., notes Radio Trinidad on 9.625 at 
0545 with news, according to the 
United 49'ers Radio Society. 

Turkey -TAP, 9.465, noted with 
news 1615; TAV, 17.830, with news and 
music 0730. (Sanderson, Australia) 
TAT, 9.515, still noted at good level 
1815 -1900 with English session for 
North America. (Hord, Ind.) TAQ, 
15.195, noted at good level 1030 -1045 
in Persian. (Ridgeway, South Africa) 

Uruguay -Montevideo, 11.835, ex- 
cellent around 1830; all -Spanish pro- 
grams. (Niblack, Ind.) 

USI (Indonesia) - Radio Andir, 
11.940, noted with musical program, 
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Dutch announcements 0600. (Sander- 
son, Australia) Current schedules of 
Djakarta include to Australia -New 
Zealand 0600 -0700 over YDC, 15.150; to 
Malaya 0600 -0700, YDB2, 4.910; to 
India 0930 -1030, YDC, 15.150; to West 
Coast USA, YDE, 11.770 at 0930 -1030; 
to Malaya 0930 -1030, YDB2, 4.910; to 
Europe 1400 -1500, YDF7, 11.770; to 
New Zealand 1400 -1500, YDC, 15.150; 
Dutch program to Holland 1300 -1400, 
YDF7, 11.770, and YDC, 15.150. (ISWC, 
London) YDE, 11.77, and YDB3, 7.27, 
noted 0600 with English talk. (Balbi, 
Calif.) 

USSR -When this was compiled, 
Radio Moscow was noted with good 
signal on 11.825 with the English pro- 
gram for North America 0800 -0830; 
several other channels parállel. 

A Soviet outlet has been logged on 
measured 4.3956 at 0640 with oriental - 
type music and man announcer in for- 
eign language; bad CWQRM; identi- 
fied with Moscow chimes 0630. Mos- 
cow, 4.947, noted 1635 with news in 
progress; CWQRM. (Oskay, N. J.) 
Radio Tashkent, 6.825, noted signing 
on in English for India -Pakistan at 
1115; had news, commentary; at 1130 
announced English sessions are 1000 
and 1115 daily in this service. (Pearce, 
England) 

Vatican -HVJ, 5.9674, noted 1525 
with man in European language; 
identified 1545 with bells of St. Peter's; 
Hungarian program followed at 1545. 
(Oskay, N. J.) Noted on 9.646 with 
news 1000; in Polish 1015 when was 
jammed. (Lane, Wyo.) 

Venezuela -YVKB, 4.890, Caracas, 
noted 2230 -2300; YVKF, 4.880, tuned 
1745 when had news in English; identi- 
fied as "Ondas Populares" at 1800. 
YVLK, 4.972, Caracas, heard 1915 -1935 
with all- Spanish program. (Tschopp, 
Texas) YVKO, 6.170, noted in Spanish 
1903. (Bellington, N. Y.) 

Yugoslavia -Radio Yugoslavia, Bel- 
grade, is noted on 6.100 to 1800. (Bell - 
ington, N. Y.) Sent schedule for this 
channel as 2330 -0100, 0845 -1200, 1400- 
1800; English at 1145 -1200, 1400 -1415; 
French 1415 -1430, 1700 -1715. (Pearce, 
England) 

* * * 

Press Tinte Flashes 
According to a letter from the Di- 

rector, Emisora de Radiodifusora, 
Spanish Guinea, some weeks ago Santa 
Isabel, 7.200, was to have increased its 
power to 750 watts; schedule was to 
be 0130 -0230, 0700 -0900, 1300 -1500 
daily; all- Spanish except 1300 -1330 
when was to carry Portuguese for Sao 
Tome, Principe, and Angola. ( Oskay, 
N. J.) Has not yet been reported as 
heard. 

The station engineer of 2AP, 3.410, 
6.030, Apia, Western Samoa, has noti- 
fied Fox, New Zealand, that (proposed) 
tests will not take place now. (Radio 
Australia) De Leon, Mexico, reports 
TGNA, Guatemala, on announced 5.942 
with fair level 2000 -0000; Tegucigalpa, 
Honduras, on announced 6.075 with 
good level 1930 -2030. 

Radio Wien, 9.665, Vienna, Austria, 

April, 1952 
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REGISTERED 
TRADE MARK 

NOW! Improved 
!!CLOVER -V- BEAM" 
features PRACTICAL E -Z RIG DESIGN 
Offers high sensitivity reception on roof, window or in attic 

Weighs only 24 ounces - 
Minimizes wind, ice and weathering 

Supplied completely assembled -installs easily and quickly 

, 

HIGH SENSITIVITY! Offers excep- 
tionally high gain and high signal to 
noise ratio over the entire TV and 
FM bands. Low vertical angle results 
from 1/2 wave stacking - minimizes 
ghosts, airplane flutter and interfer- 
ence originating above or below. 
"Conical -V- Beam" dipoles provide 2 
to 1 front to back ratio. 

E -Z RIG SAVES TIME! Array comes 
compactly folded, completely preas- 
sembled and is speedily rigged by 
simply tightening two nuts. Service- 
men acclaim its super -practical de- 
sign and ease of installation in both 
indoor and outdoor applications. 

ECONOMY PRICED! Growing de- 
mand for the improved "Clover -V- 
Beam" makes it possible to offer this 
service -free antenna at a new low 
price of $4.75 list. For illustrated pk data sheet and suggestions for un- 
usual applications, call or write the 
Telrex Engineering Department. 

"CONICAL -V- BEAMS" are covered by Patent No. 23,346 
CANADIAN and FOREIGN PATENTS PENDING 

1 

AMERICA'S 
OUTSTANDING 

'TELEVISION 
BEAM 

CONICAL-V-BEAMS' 

COAXIAL TYPE 

APPROVED! 
Sold at all Leading Distributors or write: 

AladeA . Addle /Manus, ?KC. 
1306 Bond Street Los Angeles, California 

vMOH 
PHONO NEEDLES 

For Any Type 
Record Player 

Please send me FREE Jenselector. Picks the proper I 
replacement needle. 

Name 

Address 

City State 

Sewen Industries, Inc., 336 S. Wood St., Chicago 12 --- --- --- --- ttti.I 
I 

I 

I 1 
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Special Purchase FM Radio Chassis 

TUBE LINEUP 

1 -12887 1 -1288 
2 -12BA6 1 -35W4 

1 -35E5 
May also be used as an F31 
Tuner by picking signal oit 
bicolor. 

66.106 MC 

Complete with 6 

tubes. Built-in An- 
tenna a n d Speaker. 
Product of Famous 
Radio & TV Manu- 
facturer svnose name 
we promised not to 
mention. 

Regularly S29.95 
Brand New 

516.95 
NOW AVAILABLE: Cabinets for above -Ma- 
roon plastic -may be bought sep- $5x95 arately 

SPECIAL PURCHASE! 
GENERAL INSTRUMENTS 3 -SPEED 

AUTOMATIC 
RECORD 

CHANGER 
REGULARLY 

S34.95 
BRAND NEW 

s19.97 
With all- purpose cartridge and needle. Plays 
33%, 45, and 78 RPM records automatically. 

NOTE: Do not send money for postage on above 
items. we ship best way- charges collect. 

LOW FREQ. XTALS -FT 241A 
For SSO, lanice Wier, etc. ' /z' 
soc. 54th or 72nd harmonic chan- 
nels listed by fundamentals. 
Fractions omitted. 

SCR 522 

Xtals 
11' pins 
Y,' spc. 

:172 
374 
375 
377 
379 
380 
381 
383 
384 

386 
387 
388 
390 
391 

393 
394 

3966 

397 
398 
401 
402 
403 

404 436 506 
405 437 507 
407 438 508 
408 481 509 
409 483 511 
411 484 512 
412 485 514 
413 487 515 
414 488 516 
415 490 518 
416 491 519 
418 492 520 
419 493 522 
420 494 525 
422 495 526 
423 496 530 
424 497 531 
425 498 533 
426 503 537 
427 504 538 
429 
431 
433 49e ea. 
434 10 for 
435 $4.50 

400 462 
440 463 
441 464 
442 466 
444 468 
446 469 
447 470 
448 472 
450 474 
451 475 
452 476 
455 477 
457 479 
459 480 
461 

990 ea. 
10 for 

$9.00 

5910 
6370 
6450 
6470 
6497 
6522 
6547 
6610 
7350 
7480 
7580 
7810 
7930 

$ 1.29 
each 

SPECIAL 
2)0 Cc s als 
without holders 
69e ach 

3 for $2.00 

8C -610 

Xtals 
2 banana 

plugs 
N' spc. 

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 

S 1.29 
each 

HAM XTALS -FT 243 HOLDERS -tí" pin spc. 

4190 6773 7840 1015 5773 6273 6540 7440 7650 
5030 6873 7873 1129 5800 6306 6573 7473 7673 
5185 6906 7906 2045 5806 6325 6575 7506 7706 
6J40 6973 7940 3735 5825 6340 6600 7540 8240 
8073 7740 7973 5305 5840 6373 6606 7573 8340 
6106 7773 8273 5677 5850 6406 6625 7606 8400 
6125 7806 3306 5706 5873 6440 6640 7640 
6140 5725 5875 6450 6673 
6173 49e Ea. 5740 5906 6473 6706 99c Ea. 
6175 10 for 5750 5940 6475 6740 10 for 
6206 $4.50 5760 5973 6506 7340 59.00 

Add 20c for each 10 stall ór less for postage and h ndling. 

JUST ARRIVED! 
New Philmore Novice XMTR Kif 

Approx. 33 -411 watts input. Uses plug in coils 
t'or all band C. W. operation. 6V6 OSC: 6L6 
AMP.. SO RECT. on 2 chasses. Complete with 
punched chasses. tubes. coils for 80 meters, 
all parts, antenna, key, step -by -step instruc- 
tions. less crystal. Write for further descrip- 
tion and price. 

TERMS. All items F. O. B.. Washington. D. C. 
All orders S30.00 or less, cash with 

rder. Above 830.00. 25 per cent with order, 
balance C. 0. D. Foreign orders cash with orders, 
plus exchange rate. 

ÇUN RADIO 
OF WASHINGTON. D. C. 

938 FSTREET. N.W. WASH 4. D C. 
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is audible in Sweden 0600 with pro- 
gram in German; sent nice QSL card; 
power is only 0.3 kw. (Lundin) OTC, 
9.767, Leopoldville, Belgian Congo, an- 
nounces English for North America 
now is at 2100 -2315. (Stark, Texas) 

4VEH, Haiti, informs Hord, Indiana, 
that it is out of QSL cards and doesn't 
know when will have more. 

Radio Jornal do Commercio, Recife, 
Brazil, was noted recently (Sunday) 
around 0630 on 11.825; may be using 
that channel during the 0355 -1100 ses- 
sion. ZPA5, Encarnacion, Paraguay, 
heard at strong level 1010 and again 
1520 on 11.945. (Serrano, Brazil) 

"Date With Baghdad" is the title of 
a series of English programs especially 
arranged by the Iraqi Broadcasting 
Station for listeners in Europe daily 
1413 -1500 on 11.724; includes news, cul- 
tural and spiritual aspects of life in 
Iraq; also classical and popular music; 
opens 1413 with song of the Bulbul 
(nightingale of Iraq). (WRH Bulletin) 

Radio Mundial, 6.465, Nicaragua, is 
back on the air; is listed YNZZ, Ma- 
nagua, at 400 watts; noted to past 2300 
and on by 0700. (Stark, Texas) HVJ, 
15.095, Vatican, noted with fair level in 
French 0930 -0945, then in German to 
1000. (Kary, Pa.) HI2A, 9.68, Domini- 
can Republic, heard with strong signal 
around 1750; news in Spanish 1755- 
1800 when announced "La Voz de Re- 
eleccion." Lisbon was recently logged 
at 1515 on 11.96, 11.995, and 12.025; 
badly QRM'd on latter channel; heard 
1635 parallel on 9.74, 11.96. (Belling - 
ton, N. Y.) 

()XI, Godthaab, Greenland, sent QSL 
card giving current frequency as 7.094 
at 1630 -1845. (Pearce, England) Noted 
on approximately this channel signing 
off 1900 with the Danish National An- 
them; suffers badly from CWQRM. 
(Robbins, Ind.) 

When this was compiled, Radio Free 
Europe was being widely heard on 
many channels; often heard around 
1730 parallel on 7.105, 7.285, 7.300, and 
9.605, and with a separate program on 
7.190A. At various times lately has 

been found on 5.97, 5.985, 6.02, 6.095, 
7.105, 7.14, 7.190A, 7.285, 7.300, and 
9.605. Most of Radio Free Europe's 
transmitters are listed in Germany, but 
at least the 9.605 channel is a relay 
from Lisbon, Portugal. (Bellington, 
N. Y.; others) 

A WRH Bulletin says the VOA pro- 
gram in Korean at 0630 -0700 and 1730- 
1800 is relayed in Korea by Pusan on 
2.510 and 7.935 and by Taegu on 4.777; 
that a VOA program at 0845 -0900 is re- 
peated by these stations at 2130 -2145, 
and that a roving transmitter ship re- 
lays all VOA programs in Korean. 

A flash from Radio Sweden says Ra- 
dio Africa, Tangiers, now on 7.125A, 
will soon radiate on 6.020 with 25 kw. 

Patterson, Ga., says he recently 
heard Radio Algerie at 1740 -1800 sign - 
off on approximately 7.210; man and 
woman announcers; left air after 
playing "La Marseillaise;" had bad 
CWQRM. Stark, Texas, reports Radio 
Nacional del Peru, 9.562A, coming 
through before 1900 and heard usually 
to at least 2300; at times has bad het- 
erodyne. 

Galei -Zahal, 4XB44, Israel Forces 
Broadcasting Service, Army P.0.162, 
Israel, sent QSL card listing 6.725 as 
frequency; schedule of 1130 -1500. 
(Pearce, England) 

O'Sullivan, England, reports Madrid, 
Spain, heard on 4.470 at 1650 with 
tangos, good level. Pearce, England, 
recently heard a station on 9.610 at 
1035 with "Bringing Christ to the Na- 
tions" (English) which he believes is 
Radio Goa, Pt. India; unintelligible 
after 1058 due to sign -on of a station 
on the high- frequency side (VOA Re- 
lay, Tangiers) and one on the lower 
side (Radio Free Europe's relay from 
Portugal). Heard another day 1010 in 
Portuguese; at 1115 in native dialect. 
He reports Radio Pakistani, 15.620, 
Dacca, with English 0200 -0210; Paki- 
stan with news on 5.990 parallel 11.674 
at 1015 -1030; news at dictation speed 
1210 -1230 on 9.484, 6.235; also at 1430- 
1515 on 7.010 and 6.235 with test broad- 
cast to Turkey, then to 1600 to the 

Among those attending the first postwar meeting of the World Friendship So- 
ciety of Radio Amateurs in London were: Albert Eagle, WFSRA member; a repre- 
sentative of the Mullord Organization; A. H. Bird, G6AQ, the general secretary 
of WFSRA; and John Beavan, G3GBL, secretary of the society's "Bedfast Club." 
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United Kingdom; had varied Western 
and Pakistani recordings; announced 
in English about every 15 minutes. 
Pearce reports FET -1, Radio Falange 
de Vallodolid, Spain, on 7.006 at 1500 
signing on with long selection of Span- 
ish music; call by woman, "Viva 
Franco! Arriba Espana!" Then news in 
Spanish. 

Radio Juventud, Cadiz, Spain, noted 
on 7.200 to 1800 closedown; sent nice 
QSL card. (Robbins, Ind.) 

Current schedules for newscasts 
from AIR's Home News Service are 
2130 -2145 on 3.250, 5.990, 7.170, 9.630, 
11.850, 15.290 (Delhi), 6.150 (Bombay), 
6.010, 7.210 (Calcutta), 4.920, 6.085 
(Madras), and 6.065 (Mysore) ; at 0300- 
0310 on 7.290, 9.630, 15.290, 17.740, 
17.760, 21.700 (Delhi). 9.550 (Bombay), 
7.210 (Calcutta), 7.260 (Madras), and 
6.065 (Mysore); at 0730 -0740 on 7.170, 
9.590, 15.380, 17.760 (Delhi), 6.150 
(Bombay), 6.010 (Calcutta), 6.085 
(Madras), and 6.065 (Mysore) ; at 1030- 
1045 on 3.250, 3.435, 4.940, 5.960, 9.590, 
11.940 (Delhi), 4.840 (Bombay), 3.350 
(Calcutta), 4.920, 6.085 (Madras), and 
6.065 (Mysore). (WRH Bulletin) 

Allocated channels for stations in 
Pakistan include Dacca (7.5 kw.), 
3.460, 4.807, 5.035, 6.120, 7.140, 7.263, 
7.655, 7.668, 9.614, 11.890, 15.270, 15.335, 
17.835. Karachi (two transmitters of 
50 kw. each), 3.450, 4.935, 5.980, 5.990, 
6.075, 6.235, 7.010, 7.096, 7.263, 9.484, 
9.645, 9.755, 11.570, 11.580, 11.650, 
11.674, 11.726, 11.770, 11.810, 11.845, 
11.885, 11.914, 15.270, 15.335, 15.620, 
17.770, 17.835. Lahore (0.3 kw., to be 
increased to 10 kw.), 3.355, 4.785, 6.075, 
6.138, 7.270, 7.284, 11.800, 11.840. 
(WRH Bulletin) 

Radio Sweden's weekly DX session 
are being aired in the Home Service on 
11.705 on Fridays at 1015 and on 6.065 
at the end of the Home Service around 
1730 (Fridays), and on 6.065 on Satur- 
days at the end of the "morning" trans- 
mission at 0215. At the time this was 
written, did not seem to be radiated in 
the Overseas Service over the new 
100 kw. transmitters at Horby. Swed- 
en's Home Service is broadcast 
throughout the "day" by one of the 
old 12 kw. transmitters at Motala on 
7.270. The official schedule for the new 
100 kw. transmitters in the English 
language periods of the International 
Service is to Eastern North America 
1900 -2000, 6.065; 0700 -0615, 11.880. To 
Western North America 2300 -2315, 
9.535; 1600 -1615, 9.535. To South Amer- 
ica 1900 -2000, 6.095; 0600 -0615, 21.580; 
1800 -1815, 6.095. To Far East 0800- 
0815, 9.535; 1800 -1815, 9.535. To South 
Asia 2300 -2315, 9.620; 0900 -0915, 9.535; 
0945 -1030, 9.535. To Middle East 2200- 
2215, 9.535; 1200 -1215, 9.535. To Af- 
rica 0000 -0030, 9.535; 1300 -1315, 9.535. 
In most cases, Swedish is used for 30 
minutes at the end of these English pe- 
riods. The European Service is on 6.095 
in Swedish 1400 -1430; German 1430- 
1500; English 1500 -1530, and French 
1530 -1545. The Swedish Home Service 
is relayed 0000 -0400 on 6.065; 0400- 
1200, 11.705; 1200 -2245, 6.065. Wants 
April, 1952 

Dependable performance and economical service are two outstanding features 
overshadowing even these sensationally low -low priced, high quality, fully 
guaranteed tubes. Every tube must pass rigid tests in our plant. You can com- 
pare RAD -TEL tube performance and quality with any standard tube anywhere. 

/Check this list for 
Type Price 
1A6 
1A7GT 
1AB5 
1B3 
1135 
1B7GT 
1C5GT 
1G6 
I H4 
1H5GT 
1 L4 
1L6 
1LC5 
1LC6 
1LN5 
1 N5 
11.5 
1125 
155 
1T4 
175 
1U4 
1U5 
2A3 
3A4 
3E5 
304 
305GT 
354 
3V4 
5AX4 

.59 

.47 

.59 

.49 

.59 

.59 

.43 

.55 

.46 

.40 

.46 

.43 

.51 

.48 

.51 

.46 

.57 

.45 

.39 

.45 

.53 

.45 

.39 
.59 
.45 
.46 
.48 
.49 
.46 
.47 
.37 

Type 
5 AZ4 
5Ú4G 
5 V4G 
5Y3GT 
5Y3G 
5Y4G 
5Z3 
6A3 
6A B4 
6ÁC7 
6AG5 
6AJ5 
6AK5 
6AL5 
6A05 
6AQ6 
6AR5 
6AT6 
6ÁU6 
6AV6 
684G 
6B5 
6BA6 
6BC5 
6BD5GT 
6BE6 
6BF5 
6BF6 
6BG6G 
6BH6 
6BJ6 

Price 
.39 
.40 
.54 
.32 
.32 
.35 
.39 
.59 
.44 
.59 
.43 
.90 
.75 
.38 
.39 
.37 
.37 
.37 
.38 
.37 
.64 
.64 
.39 
.44 
.59 
.39 
.41 
.37 
.94 
.46 
.39 

80% to 90% 
Off list! 

Fully Guaranteed 
Type 
68L7 
6BN7 
68Q6GT 
6C4 
6C5GT 
6CB6 
6CD6G 
6E5 
6F5GT 
6F6G 
6F6GT 
6G6G 
6H6GT 
6J5GT 
6J6 
6J7G 
6J8G 
6K6GT 
6K7G 
6K7GT 
6L6G 
6L6GA 
654 
658 
65A7GT 
65D7GT 
65G7GT 
65J7GT 
65K7GT 
65L7GT 
6SN7GT 
6SQ7GT 
65R7 

Price 
.59 
.79 
.59 
.37 
.39 
.44 

1.11 
.48 
.39 
.39 
.37 
.52 
.41 
.37 
.52 
.43 
.63 
.37 
.44 
.44 
.64 
.64 
.38 
.53 
.43 
.41 
.41 
.41 
.41 
.48 
.52 
.37 
.37 

Type Price 
6T8 
6U5 
6U8 
6V6GT 
6W4GT 
6W6GT 
6X4 
6X5GT 
6Y6G 
7E6 
7X6 
7Z4 
12A8GT 
12AL5 
12AT6 
12AT7 
12AU6 
12AU7 
12AV6 
12AV7 
12AX4 
12AX7 
12BA6 
128A7 
128E6 
12K7GT 
1207G 
125A7GT 
12SK7GT 
12SL7GT 
12SN7GT 
12507 
125127 

.56 

.44 

.59 

.39 

.44 

.44 

.37 

.37 

.48 

.43 

.39 

.37 

.46 

.37 

.37 

.56 

.38 

.43 

.39 

.59 

.48 

.48 

.38 

.46 

.39 

.46 

.39 

.44 

.48 

.47 

.52 

.44 

.49 

Tubes 
Type Price 
14.17 
14W7 
19BG6G 
19T8 
256Q6GT 
25L6GT 
25Z5 
25Z6GT 
32L7 
3585 
35C5 
35L6GT 
35W4 
35Z5GT 
36 
41 
42 
43 
45 
5065 
5005 
5006 
5OL6GT 
50X6 
50Y7 
7OL7GT 
76 
80 
117L7 
I 1 7Z3 
807 
1274 
1276 

.55 

.55 

.59 

.79 

.62 

.39 

.40 

.37 

.85 

.40 

.39 

.41 

.37 

.37 

.49 

.42 

.42 

.55 

.55 

.39 

.39 

.59 

.4 1 

.53 

.50 
1.09 

.44 

.35 

.89 

.37 

.99 
.99 
.99 

PICTURE TUBES . .. 
14BP4 . . . 14.50 16RP4 . . . 19.50 

17BP4... 19.50 
TERMS 

"Integrity Is Our TUBE CO. 
Chief Asset" 

A 25% deposit must accompany all orders - 
balance C. O. D. All shipments FOB Newark 
warehouse. Orders under 55 -$.50 Handling 

Charge. Subject to prior sale. 

32 BEECHER STREET 

NEWARK, NEW JERSEY 

LOOKING for a can to I 
put it in ?? 

ALUMINUM & ZINC IF etc. CANS AVAILABLE I 
'1 II 50.06 - , _ H 50.09 

'" I's /H .07' 
S1 7/1 11 /1,,- ."H .06 :3 _ 11 .10 

4.x'11 2. ',"U í 
X 4 1. d .. x 1 

.12 

.06 1 

/ /a 
l .. s 4' -, 115/ 

.O6 
,12 

!1 /a dia:, 3í .08 " "u'_'. s "H .20 
RELAY SPECIALS 

ii2,r`,.il Cunt rate Features PRICE 
I,u,'a 4F t,5 SI'E'T 1 52.45 

- fie ( - -'7 D'D" 2-24 EN 2.45 
I,,.,,e 1s p7BF í[i0 DI'DT ANTENNA TYPE 2.45' 
C'l are Type C 400 DP3" ma,cn /11\ 1.25 
Clare'Iv vim? C 3500 DPDT 8 ma Nate 1.85 
Allind FID 42 4P \O 0 CDC MINI. .75 I 
Allied B\ _00 4PD" 10 1\íP. CONT. 3.25 
Allied BO 14 'P1Y' 0 

AMP. 
10. CONT. 2.15II 

ìletpp Relny. 14 c operation remot model tra o. ere- 2.45 
li lia,,,'1 ype 1.R Therm:LI Relay, 110 /220 VAC 1.35 
1 RPM 110. t;0 cy InDromeni \I ot,r, Ili Gear Ratio 1.85 I 
F \B B Milli. Selenium re ct. 15 Ina 115 var in -69 
G.E. THYRITE y,d,I_e re -ulator 3rd harmonic generator, 

5 -40 i !1 -:i:3 colts, r,:. of .i 1.45 
TERMINAL STRIP, 0 tern,. hi. volt. barrier .29 
FILTER CHOKE, 4 h. hill ma. 60 ohm ea,ed 1.15 I 
PP INPUT TRANSFormer, prt:% 817-1577 aec:2 1.00íC 30- 

,5 

.45 
ny 1B,en-ed, Federal, suitable servo 1.45 

FILAMENT TRANSFORMER, II5V pris 0.3/1 21 5 
AUTO TRANSFORMER, 115 /68/83 volt ar IST. A 2.95 
W.E. \ari.tEr i vye ,,,y' 1'39 .85 I 
KWH METER, 5 amp Ili, volt AC, o-od rond. 3.95 
TUBE SPECIAL, '1 -,-ne 31A211, 0000 available 1.75 
LINE FILTER NF 1 -1, I011 amp. 24 VDC .75I 
SELENIUM RECT. FWB 90 VAC in 150 nia 1.45 i OIL CAPACITORS 
4 \IF 0i, \ DI'I'LAD tarie 51.35 4 \1F /000 CDC TJ type 51.65 
0 \Il.. i,,,' , DC TO te 2.65 10 \1F /000 \ DC TJ type 4.75 I 
15 ui tait, ADC 'TJ type 8.50 20 TIF /0500 CDC TJ type 9.75 
SPECIAL NOISE SUPPRESSION CAPACITORS 
CA -442 CA-145 CA-481 CA -209 CA -275 CA -177A CA -100 
Willard ti volt 40 amp bat 4.95 I 
ELECTRONIC SPECIALTY SUPPLY CO., 
56 C Lispenard Street New York 13, N. Y. r NO MI ! NM I: 
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PLATT ELECTRONICS 

1 IÓ1iAC. 
foot 119 -B 
book. 
BRAND NEW 

PRE- AMPLIFIER 
MODEL K -1 f The Kou is s d to - 

micr test level afo- 
microphones and o- 

with PL 55 plug' 
and 

2 
terminal t blocks and instruction 

$395 SPECIAL! 

Operates C es complete 
cord, 2 

-- 

SCR -27N 

COMMAND and 

ARC -5 Equipment 

RECEIVERS 
USED NEW 

KC $22.95 542.50 
11.95 18.95 
11.95 18.95 

12.95 21.95 
12.95 21.95 
20.95 39.95 
16.95 27.50 

EQUIPMENT ..... 3.95 6.95 
(3 Receiver) 1.49 2.95 
(Transmitter) 1.29 2.49 

2.95 3.95 
151, 152, 153, 1.25 

with gear to fit 1.69 
2.25 
1.69 

w 
1.14R9 

Ê¿Q 

UMW 
BC -453 -190 
EC -454 -3 
BC -455 -6 

BC -457 -4 
BC- 458 -5.3 
BC -696 -3 
CC -459 -7 

BC -456 Modulator 
DC -450 Control 
DC -451 Control 
BC-442 Relay 
PIugs: 

154, 15Fí 
Fl 

Receives 
3 Receiver 
2 Transmitter 

- i 
to 550 

to 6 MC 
to 9 MC 

TRANSMITTERS 
to 5.3 MC 

to 7 MC 
to 4 MC 
to 9.1 MC 

ADDITIONAL 
. 

Box 
Box 

Unit (ANT) 
mi.4,7. 148, 

-EACH 
Shafting 

Rack 
Rack 

BC -221 Frequency 
Real Value! QUANTITY IS 

o first come, first served. 
just like n with original 
tion charts. Range 125- 
with crystal check points in 
Complete with crystal and 
tubes. 

Meter . ® 
e LIMITED- 

They 
calibra- 

20.000 
all ranges. 
$139.50 

are 1. . o I oo. 
KC , / / 

TIME CLOCKS 
12 and 24 hour cycle timing. 
Unlimited uses. Needs minor 
repairs. AN EXCELLENT BUY- 
!IOW CAN YOU GO WRONG! 

ONLY $9.95 

. ( -tom i 
O 

ONLY 

,Upj ¡i 
,¡ ü,, l 

f7 
A TERRIFIC BUY AT 

20 POUNDS 
\ ASSORTED 
i RADIO PARTS 

$2.79 

HEADSETS 
LIS -33 105v impedance with cord and 

plug. used, fine condition.. ..$3.29 /- 
HS-23 high impedance. BRAND ' 1 l' 

NEW with ear pads. 4.25 11, 

HS -33 low impedance, BRAND NEW J 
with ear pads, cord and PL54 plug 4.95 . I t 

HS-30 with e plugs, low impe- 
dance, used, 

ear 
go d condition.... 1.69 

CD -307A Cords, 6 ft. NEW .89 
H-16 /U high impedance. Includes two receiv- 

ing units $3.95 

/VHF Excellently 
,.er " 

Reconditioned 
86 
6 8 

¢ 

Guaranteed 
SCR -522 

AIRBORNE COMMAND 
EQUIPMENT 

Frequency Range 100 to 
156 mcs. n 4 channels 
receiver iver and transmit- 
ter. Crystal controlled. 
Complete equipment. 
Consists of trans /rec, 
control box BC -602, 
dynamotor PE -94, 
AN104A antenna, plugs, 
etc. Power input with 
PE -94 is 28 v. 

as Shown. $1/ 9 50 
Only LL J 

ON REQUEST 

i.' 
m' 

- 

Ilr 

J Ìt';: ` 

a 
u 

Si - 
Electrically Tested- Complete 

BRAND NEW -PRICES 

NOW! Fill 
Only Twice 

' 
ri ! 

f-y,;,,I6,l 

Your Battery 
a Year 

with 
Automatic 

Batter 
Filler 

Made by 
i g Detroit Auto 
Doubles 
terry life 

r d i n 
o ,Prevents 

lead- 

Mfr. 
bat- 

over 
a r y 

fits all 

-95 

DUAL PURPOSE 
EMERGENCY UNIT 

Fire Ex- 
tinguisher 

s.- ` 
Tire 

l nflator 
M e d e by leading 

[III Detroit Auto Mfr. 
I. Especially recom- 

ded for '1, gas 
MO m d electrical fires. 

against 
by mfr. 

IIII gainst defects. 
y- Order two-one ne for 

your home; one for 

ats or fires -case 
of 

' 

your 

ONLY 2.29 each 

/`L.y C - 

' - battery break- 
downs, 

cars. instantly installed. 
ONLY $1 

COMPLETE 

MINIMUM ORDER $2.00 
Immediate Delivery -Send 25% deposit on C.O.D. or- 
ders. 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., N. Y. 13, N. Y. 

PHONES: WO 4.0827 and WO 4.0828 

1146 

reports to Radio Sweden, Stockholm 7, 
Sweden. 

The International Red Cross, Ge- 
neva, Switzerland, has been testing 
recently at various hours over 7.210. 
Will make further tests during the 
year; wants reception reports. 

Paris is using 7.103 for Finnish pro- 
grams 1215. (Radio Sweden) 

AIR, 5.990, noted with European 
Service (English) daily 1400 -1515. 
(Hansson, Sweden) Radio Alerta, Va- 
lencia, Spain, is now audible on 7.500 
to 1800) sign -off. (Radio Sweden) 

Damascus, Syria, recently sent this 
schedule -on 11.915, 20 kw., to Western 
Europe, 1530 -1630 French, 1630 -1730 
French; 17.865 20 kw., to India -Paki- 
stan, 0945 -1045 in English and Arabic; 
7.145, 20 kw., 0200 -0930 Arabic, Eng- 
lish, and French; 6.165, 20 kw., 2330- 
0200, 0630 -0800, 1000 -1700, (Kelting, 
N. Y.) The 7.145 outlet should have 
English 0500 -0600. (Leinbach, N. Y.) 

YNWW, Radio Sport, 7.849, Nicara- 

gua, heard 2045 -2300 sign -off. (Krejny, 
Ohio) 

The monthly DX sessions from 
Berne, Switzerland, are scheduled for 
the first Tuesday and Wednesday of 
each month as follows- Tuesday -To 
United Kingdom and Ireland, 1405, 
9.665, 6.055; to North America 2050 
and 2235 on 6.165, 7.210, 9.535, 9.665, 
11.865. Wednesday -To Eastern Aus- 
tralia and New Zealand 0235, 11.865; 
to .Western Australia and Far East 
0420, 15.305, 17.784; to Southeast Asia 
and Japan 0805 on 11.865, 15.305, 
17.784; to India and Pakistan 1005, 
11.865, 9.665; to South Africa, 1005, 
15.305; Middle East 1205, 11.865, 9.665. 

* * * 

Acknowledgement 
Thanks for the fine reports, fellows! 

They will be welcomed from anyone, 
anywhere in the world -to Kenneth R. 
Boord, 948 Stewartstown Road, Mor- 
gantown, West Virginia, U.S.A. . KRB. 

LIGHTWEIGHT CORD FOR PHONES 
By ARTHUR TRAUFFER 

MANY thousands of the war -surplus 
earphones, shown in the photo- 

graph, have been sold, but the writer 
never met anybody that likes the heavy 
cable and split- connector that comes 
with it. Designed for rugged armed - 
forces use, the heavy stiff cable is a 
nuisance when these fine phones are 
used for test work, crystal sets, or any 
application where weak signals must be 
heard. Every little bump or jar on the 
cable is carried to the phone and sounds 
like somebody is hitting the phone with 
a hammed And the writer has actually 
had a pair of these phones slide off a 
table by the sheer weight of the cable 
hanging over the edge! 

To do away with all this, you can 
easily replace the cable with a light- 
weight soft and flexible cord, as follows: 
Obtain a standard cord for a single 
earphone. These are from four to six 
feet long, have copper tinsel inner con- 

ductors, and pins on both ends, or pins 
on one end and spade -lugs on the other. 
Referring to the drawing, cut the old 
cord at "A," loosen the set -screw and 
pull out cord at "B," and pull the cable 
out of cable -clamp "C." Now pull the 
new cord through the clamp and con- 
nect the same as the old cable was con- 
nected. At point "A" you will have to 
make a twisted splice; wrap the splice 
with fine wire, and tape tightly. You 
cannot solder the splice without melt- 
ing the copper tinsel conductor. 

At point "B," break the two small 
prongs off of the spade -lug and insert 
the tip of the cord into the hole in the 
phone and tighten the set- screw. Now 
mash the cable -clamp with a pair of 
pliers to hold the new. smaller diameter 
cord securely. You will he pleased with 
the convenience of the new soft light- 
weight cord. 

RED TRACER 

"A" 
SPLICE 

RED TRACER 

"C" 
CORD CLAMP 

Method for changing the earphone cord. Surplus earphones with lightweight cord. 
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Variable Resistances 
(Continued from page 73) 

and the response is flat. Experimental 
curves for this circuit are shown in Fig. 
9. The control voltage can be intro- 
duced between ground and the grid of 
the control tube when dynamic action 
is desired. The characteristics of this 
circuit are seen to be similar to those 
of Fig. 8 except that the circuit of Fig. 
7 offers the additional advantages of 
inverse feedback. 

So far the writer has used resist- 
ance tubes only in circuits operating at 
low (audio) frequencies. Resistance 
tubes appear to offer no particular ad- 
vantages when used in connection with 
high frequency amplifiers, particularly 
with those employing tuned circuits. It 
seems probable that the tube capaci- 
tances of the resistance tube would 
introduce undesirable effects in such 
applications. However, in low frequen- 
cy circuits where little distortion can 
be tolerated the use of resistance tubes 
as attenuators is simple and effective. 

The applications cited are by no 
means exhaustive but are described 
merely to indicate some of the possibil- 
ities. Technicians in fields other than 
audio will appreciate the application of 
resistance tubes to their own special 
problems. 

Pentodes as Resistance Tubes. All 
circuits described herein have used 
triodes as the variable resistance ele- 
ments. The question naturally arises: 
Why not use pentodes ? Inspection of 
pentode characteristics shows that the 
plate resistance is very small at low 
values of grid and plate voltages. How- 
ever, as the plate potential increases 
from very small values to medium val- 
ues, the changes in plate resistance are 
rather abrupt. The consequent curva- 
ture of the grid voltage lines in this 
region makes it difficult to satisfy the 
second criterion mentioned earlier. 
Furthermore, the screen current is 
very high at low plate voltages and the 
screen dissipation is likely to be exces- 
sive. Also, the relative simplicity of 
triode circuits seems to dictate their 
use in all but very special applications. 

-30- 
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IV ///Ic- ........, 
50 100 500 

FREQUENCY IN cps 

April, 1952 

IK 2K 

B SS REFLEX 

DIMENSIONS 

331/c" high 

23" wide 

16" deep 

LUMBER 

s /6" thick 
Fir Ply 

Equipment cabinet accommodates any WEBSTER, 
GARRARD or REK -O -KUT changer, and any combina- 
tion of standard tuners or amplifiers. Tuner compart- 
ment inside dimensions: 20" high x 213/4" wide x 151/4" 
deep. Bass reflex cabinet volume: 6 cu. ft. 

ASSEMBLED CABINETS 
(Sanded smooth, ready for finishing) 
MODEL 70 (Equipment cabinet) 36.00* 
MODEL 7115 (12" speaker cabinet) . 24.00* 
MODEL 7112 (15" speaker cabinet) . 24.00* 
CABINET KITS (Ready for assembly) 

MODEL 80 (Equipment kit) 27.00* 
MODEL 8112 (12" speaker kit) 18.00* 
MODEL 8115 (15" speaker kit) 18.00* 

Speaker Cabinets also furnished in a smaller size for 8" or 12" Speaker. 
Dimensions: 30" high x181/2" wide x 12" deep. 

MODEL 758 MODEL 7512 MODEL 858 MODEL 8512 
Assembled Assembled 8" speaker kit 12" speaker kit 
8" speaker 12" speaker 15.00* 15.00* 

18.00* 18.00* 

ALSO 
AVAILABLE 

KITS FOR CORNER MODEL 61 MODEL 63 

FOLDED HORN 12" Speaker 15" Speaker 

ENCLOSURES 19.95* 23.95* 

*Sold only through radio parts distributors. Net prices, slightly higher West and South. 

All kits include: 
Lumber Cut to Size Baffle Pre -cut for 12" or 15" Speaker 

Saran Plastic Acousticloth Hardware Plastic W Sandpaper 
Glue and 

kimsul Acoustic Insulation 

Finishing ssem 

Assembly 
Instructions 

Instructions 

G & H WOOD PRODUCTS COMPANY 75 NORTH 11th STREET BROOKLYN 11, NEW YORK 

Ti <TROUBLE PROOF 
TV ROTATOR 

For years of dependable, unfailing service - in good 
weather and bad -you can't beat the new TRIO Model 
TR -2M TV ROTATOR and DIRECTION INDICATOR. 
Sturdy and completely weatherproof, the TRIO ROTATOR 
will support the heaviest TV arrays -even in 80 MPH 
winds! Its sound design and construction has been proven 

by three years of extensive field testing under every ex- 
treme of weather. The TRIO ROTATOR will not freeze up! 

Two 24 volt motors are used -one for each direction of 
rotation. Thus, each motor operates just 50% of the time - cannot burn out! Positive electrical stops at both ends 

of 360° turn eliminates lead damage. 
The TRIO ROTATOR is precision built to extremely close 

tolerances. Housing is die -cast aluminum for greater 
strength, lighter weight and perfect alignment of parts. 
Will fit any mast, 1" to 2" diameter. 

The smartly styled TRIO DIRECTION INDICATOR is housed 
in a sturdy plastic cabinet that harmonizes with any 
furniture style. Easy operation is assured by the new 
"finger -tip" control and the easy -to -read dial that clearly, 
instantly indicates exact antenna position. 

See the new TRIO ROTATOR at your jobber today! 
It's tops for TV -ideal for ham arrays too! 
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SAVE 5470 
F: AMIFM TUNER 
ACTUAL VALUE $89.95 

44 Special at t Radio Shack 
u 

`'--.. 
R r ;+ .r 

Hi- Fidelity ')t 
10 tubes 

*AC operation 
Use with any amplifier or TV set 

Never such a 
bargain 

in FM history. 

Brand new 
PILOT tuner with 

5130 -tuner features: 
(I) separate FM 

and AM 3 -gang tuning condensers; (2) tuned 
RF stage on both FM and AM; (3) built -in 
FM and AM antennas for local reception; 
(4) terminals for outside antenna; (5) tem- 
perature- compensated oscillator; (6) high -Q 
RF coils; (7) iron -core IF's; (8) AVC; (9) 
advanced AM superhet and FM ratio detec- 
tor circuits; (10) 4- position switch for AM/ 
FM /phono /TV -audio or recorder; (II) se- 
lective FM /AM pilot lights; (12) miniature 
tubes thru -out; (13) built -in dual -filtered AC 
power supply; (14) compact size - only 
111/4 X 5'/e X 101 /" over -all. 15 lbs. 
For only $42.95 you get this $89.95 Pilot 
tuner complete with tubes, knobs, brown - 
and- bronze escutcheon, and built -in mount- 
ing brackets! 

ORDER NOW - PROMPT SHIPMENT 
WHILE THEY LAST 

BARGAIN ACCESSORIES, TOO! 
DUAL-STYLUS CARTRIDGE 

variable- reluctance 
type, two sapphire 
styli for LP and 78's, 
brand new, guaran- 
teed. Reg. price 58.20. 

6 .POSITION EQUALIZER 

matches above GE 
Pickup to all record- 
ing curves for best 
reproduction. 
Buy 'em both fot 

$11.95 only $16.95! 

SPECIAL "PACKAGE DEAL" 
FM /AM tuner, GE dual cartridge, GE 
pre -amp, equalizer, Garrard 3 -speed changer, 
and 12" co -axial PM speaker with built -in 
cross -over network . and FREE 2 -year 
subscription to "High Fidelity" magazine. 
Value $183.50. Yours for only 5124.50. 
Speaker alone 514.95 

. FREE, 192 -page Catalog 52 -R. 
Write now for yours) 

RADIO SHACK 
CORPORATION 

167 Washington St., Boston 8, Mass. 

I-18 

Imp oved FM Sensitivity 
By JAMES A. MITCHELL 

A fen- simple tab.. changes help to )roost the FM 
gain of a u-ell- l:nota'n high fidelity tuner unit. 

THE Meissner AM -FM tuner, Model 
9 -1091A is a popular high fidelity 

tuner with good FM and excellent AM 
sensitivity. As used in my audio set- 
up it performed well but there were 
several FM stations 75 to 200 miles dis- 
tant which did not come in with suffi- 
cient strength for good listening. This 
was largely due to the mountainous 
terrain in my East Tennessee location. 
Several good music programs were 
carried on some of them so I set out 
to increase my signal gain. 

Consideration was given to yagi an- 
tennas and FM boosters but the need 
for antenna rotation and separate tun- 
ing discouraged those approaches. Sev- 
eral suggestions have appeared in print 
to increase the gain of TV sets by re- 
placing the 6AG5's with higher trans - 
conductance tubes like the 6BC5. This 
approach offers a very convenient so- 
lution and was successfully tried. 

The 9 -1091A has a full Armstrong 
circuit with a tube line -up as fol- 
lows: r.f. amplifier, 6AG5; oscillator, 
6C4; converter, 6AG5; i.f. amplifiers, 
3- 6AG5's; limiters, 2- 9001's; and 
detector, 6AL5. Thus there are five 
6AG5's in the circuit. Higher gain re- 
placements are the 6BC5 and the 6CB6. 
The 6BC5 has a higher transconduc- 
tance than the 6AG5 and has identical 
pin connections. The 6CB6 has still 
higher tranconductance but a connec- 
tion must be made from the No. 7 to 
the No. 2 pin, since the suppressor 
grid is not connected to the cathode 
internally in this tube as in the other 
two. The increase in transconductance 
is from 5000 for the 6AG5 to 6200 for 
the 6CB6 under identical circuit val- 
ues. Thus it would seem that an in- 
crease in gain on the order of 20% 
might be obtained by substituting a 
6CB6 for a 6AG5. Since there are five 
6AG5's in series the total increase in 
gain by replacing them all with 6CB6's 
could be 1.25 or 2.5. 

The circuit diagram showed that a 
connection between the 7 and 2 pin al- 
ready existed in the r.f. amplifier, so 
I slipped in a 6CB6. A slight readjust- 
ment of the input and r.f. amplifier 
alignment condensers was necessary 
for maximum gain. The interelec- 
trode capacitances of these tubes is 
just enough different to require a 
slight adjustment. The meter showed 
the input to the limiters to be up 20 %. 
I settled for putting a 6BC5 in the con- 
verter position so that I would not 
have to get into the tuning unit at all. 
The signal was now up nearly 40% 
and two of distant stations were limit- 
ing satisfactorily. The slight align- 
ment adjustments could be made easily 
by watching the tuning eye. 

After about a month of improved re- 
ception the urge to change the i.f. 
tubes possessed me and so I soldered 
short leads across the 2 and 7 pins and 
put the 6CB6's in place. Again it was 
thrown out of alignment and this time 
it took a little professional assistance 
with an oscillator to get it properly 
tuned. The gain was a little more than 
doubled by this change, however, and 
I was not only getting the original 
borderline stations with good quieting 
but several new ones appeared on the 
dial. The over -all increase in signal 
gain was estimated at 2 to 3 times. No 
tendency toward oscillation or insta- 
bility was ever noted, although the 
gain of the already hot three -stage i.f. 
amplifiers was doubled. Background 
noise between stations was definitely 
increased but the limiting was so im- 
proved by the extra signal strength 
that critical listening is now enjoyable 
on many stations not previously picked 
up. 

These changes have been incorpo- 
rated in another Meissner of the same 
model in town with similar improve- 
ment in results. These tube substitu- 
tions are recommended if a two- to 
threefold increase in gain will improve 
FM reception and may as well be put 
into effect as tube failures occur. 30 

It01'IIESTEIt IIAMI FEST 
TILE Rochester Amateur Radio 
sociation will hold its annual ham - 

fest on Saturday, May 10th at the Elk's 
Club in Rochester, New York. 

Technical talks are scheduled for the 
afternoon and a special program has 
been planned for the entertainment of 
the ladies. Dinner will be followed by 
entertainment and a talk. 

For reservations write the Rochester 
Amateur Radio Association, P. O. Box 
1388, Rochester 3. New York. 30 

SPEAKER SIIIM 
By HARRY J. MILLER 

CONSIDERABLE success in centering 
voice coils of small speakers is pos- 

sible by using narrow strips, cut from 
snapshot negatives, as speaker shims. 

These negative strips are thin enough 
to be practical and at the same time 
they have sufficient stiffness to permit 
easy insertion. 

When a speaker, which has a gap 
larger than the thickness of the nega- 
tive film, is to be re- centered, make 
the strip slightly wider and its springi- 
ness will compensate for the extra 
space. In this case, the width of each 
shim used, generally three, should be 
the same. -30 
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Check or Money Order. No. C.O.D.'s Please l 

Shipments postpaid in U.S. 

Auditorium Amplifier 
(Continued from page 68) 

age, but additional filtering is supplied 
by the decoupling condensers mounted 
on the amplifier chassis. The Chicago 
PSC 200 transformer is rated at 385 -0- 
385 volts at 200 milliamperes, but with 
the filter system as shown, voltage 
tests indicated that the full 400 volts 
of d.c. were available at the plates of 
the output tubes under full load. The 
power supply is entirely capable of 
supplying the requirements of this am- 
plifier as indicated by the fact that 
after several hours of operation, the 
power transformer becomes only 
slightly warm. In fact, it is the coolest 
running unit with which the author has 
had experience. 

The output transformer is the Chi- 
cago BO -9, connected to match a 3000 
ohm plate -to -plate load to speaker and 
line. A jack is supplied for an 8 ohm 
speaker and a terminal strip is provid- 
ed for the other output impedances. In 
order to further reduce the already low 
output impedance of the amplifier, in- 
verse feedback is used from the plate 
of one of the output tubes to the plate 
of the 6SR7. Care must be taken to 
supply the feedback from the plate of 
the output tube which is in -phase with 
the plate of the 6SR7. This can be 
done by experiment, the out -of -phase 
tube connection resulting in a squeal 
or howl. The feedback voltage is de- 
livered by a 100,000 ohm, I/ watt re- 
sistor connected directly between the 
two plates. No reactances are includ- 
ed so that no frequency discrimination 
will result because of this feedback. 

The adjustments necessary for the 
correct operation of the amplifier are 
few and simple. The bias voltage must 
be adjusted by manipulating R39 until 
the voltage from grid to ground of each 
output tube measures -35. Then the 
plate current of each tube must be 
balanced by adjusting R.. The best 
way to make this adjustment is to cut 
a milliammeter into each plate circuit 
and adjust R,0 until each tube draws 
the same plate current. An alternate 
method is to place a voltmeter between 
the center tap of the primary of the 
output transformer and the plate of an 
output tube and to note the voltage. 
Then the voltage between this tap and 
the other plate should be noted. R. 
must then be adjusted until these two 
voltages are the same. The author used 
a vacuum tube voltmeter in making 
these adjustments with excellent re- 
súlts. 

The results obtained with the fin- 
ished amplifier are very gratifying. 
Music and speech are reproduced with 
an exceptional clean -cut quality. Fur- 
thermore, extended listening tests 
brought about no listener fatigue -the 
quality sounded as good after several 
hours of listening as at first -a good 
test for any amplifier. Hum is prac- 
tically non -existent at low listening 
levels, and is so far below the signal 
level at high volumes that it is impos- 
sible to discern it. 30 
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The Sensational New 

WEATHERS One -Gram 
Capacitance Pick -Up. 

(Cartridge Form) 

rwEALTNEMS 
1 PAT. PEND. 

\of /J %/ 
AT LONG LAST! - REALISM without noise; 

20 TO 20,000 CYCLES 1/ j\'\ 
Can Only Be 

Compared With 
15" Tape For 
Highest Quality! 

Will Improve and Replace Any Modern Phonograph Pickup 
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 / Will operate properly with most good quality tone arms 

Constant Amplitude Response, 20 to 20,000 cps. Replaceable 1 -mil sapphire stylus (choice of 
1 volt into 1/2 megohm at 1000 cps. 1 -mil or 3 -mil sapphire stylus on request). 
AES Response Equalization from separate out- Records last thousands of plays. One sapphire 
put connection, for LP records. plays thousands of records. 

WEATHERS CARTRIDGE 

AT A NEW LOW PRICE 

WEATHERS power supply, complete with power 
cord, for 7 17 volts, 60 cps. net $14.50 Oscillator requires 6.3 volts ac at 0.3 amp, and 250 

volts dc at 2ma. Available from most amplifiers. 

Complete with ultra -flexible 
cable, oscillator unit, tube, 
installation hardware and 
instructions__- - ___net 

s37.50 

WEATHERS INDUSTRIES 
510 RICHEY AVE., W. COLLINGSWOOD 6, N. J. 

Let MILTON S. KIVER Help You 

Prepare For U.H.F. -TV 

And... 

Easy to TRAIN AT HOME This Practical Way! 
Men with the right training in Television Servicing are 
in big demand ... pull down big pay. T.C.I. TRAINS 
YOU RIGHT with easy -to- follow technical training 
designed by servicemen, for servicemen! You learn prac- 
tical, professional type Television Servicing without 
leaving your present job. Included are money- making 
extras such as set conversion, master antenna installation, 
U.H.F. -TV and field servicing short cuts. You can start 
earning Television money after the first few lessons. You 
learn to test, trouble shoot and repair all types of TV 
sets the proven, practical way! 

HERE'S HOW YOU GET EXPERIENCE! 
You train on your own large screen modern television 
receiver, furnished as part of your course. This set is 
yours to keep! As an optional feature you can get two 
weeks of actual field experience out on service jobs 
and on the repair bench for Chicago's largest independ- 
ent servicing organization. You learn Television Serv- 
icing by actually doing Television Servicing ... you 
get the practical know -how you need to qualify for BIG 
MONEY in this fast -growing field! Age is no barrier. 
Many TCI students are over 40! 
ACT NOW! Fill out and mail coupon for FREE Catalog 
and SAMPLE LESSON. Write TODAY! 

TELEVISION 
COMMUNICATIONS 

205 W. Wacker Dr.,, Dept.® Chicago 6, III. 

You GET and keep mod- 
ern large screen Television 

shoot- 

receiver. 
You Do actual testing, 
servicing, trouble 
ing and repairing 

©ADCp STIN 
VJ 

COURSE 

4V BR READY NO 

'Train 
athome 

for 
these big pay 

studio 

enbjneet ' 

e e 
lmen., rni w, 

cameramen., non-Mathematical 

training 
covers 

rbaSes.W nt o l 

MAIL NOW tÒR FREE BOOKLET 
MILTON S. KIVER, President 
TELEVISION COMMUNICATIONS INSTITUTE 
205 W. Wacker Dr., Dept. 1 -V, Chicago 6, III. 
Rush Lull facts on the course checked below. I am 
not obligated. Salesman will not call. 

( ) TV Servicing ( ) TV Broadcasting 

Name Age I 

Address I 

City zone.... State I 

( ) BEGINNERS check here tor information ont 
Pre -Tel Radio Course. _l 
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DUAL POWER SUPPLY 
A completely wired, Dual Power Supply, delivers 600 
volts DC at 200 ma and 250 volts at 75 ma. Both 
sections filtered with high grade capacitors and chokes. 
115 volts-60 cycles primary fused and by- passed. I 
Mounted on chassis shelf, 8" wide, 15" long. Has 
two extra filament windings of 6.3 volts at 5 amps. 
and 12.6 volts at 2.5 am. Output brought out in 
cable with provisions for external AC and HV switch. 

Complete, 
Ideal for low power transmitters and modulators. ' 

but less 5R4GY and 6X5GT rectifiers. Ter- 
rific value at $14.95 

411111M1111111MINIIIIMMMINNIMMIMIIIMM=11 , 

* Power Transformer Bargains * 
* 115 Volt 60 Cy. Primary 

* @ 
Volts 

4A 
' 

6.3V lB 2A, 5V @ 2A, 5V @ 2A.' Fully * 
*Cased. BRAND NEW, Q 
A' Wt. 14 Lbs. Only aap x.8A 77 ea.* * * * 

* * * 
* * 

* 750 volts CT @ 200, MA 6.3V @ 10 amps, 
5V@ 3A. Fully cased, removed from TVQ equip- 
ment. Guaranteed. $3.75 * * * * * 

SCOPE TRANSFORMER BARGAIN 
2500 V C 3 n a 2.5 V@ 2 A, 6.3 V Q .6 amp. 
Removed from' TV quipment. Guaran- $1.pf, 
teed. Terrific value e@ .71 ®.7 

SENSITIVE RELAY 
D'arsonval ing coil 
type, mounted 

v 
meter 

Adj. 700 m mps case. 
1 o ma. Made b yTrip- 

lett. 
ea. $5.75 

6 VOLT DC RELAY 
Small Size. Ideal for 
Mobile Use, SPDT 

$0.99 
* MICROAMMETERS 
* PANEL I 3" METERS * 
* METERS 
* NEW GOV'T SURPLUS * STANDARD BRANDS 

* *Special Scale 

* 2" METERS 1 0.15 KV DC, 31/2^ 50. 

Bakelite 
ease, 500 UA 

movement. Includes 30 lk 
Meg. 10/0 Ext. lti- * 
plier 512.75 ea.* 

2" GE Voltmeter * * 3" METERS 0 -30 Volts DC Aircraft( 
*0-1 MA 4.95 type B -60 ....$1.95 ea.* 
*0-2 MA 4.50 *0 -2.5 AMP RF 5.95 

0 -500 MA 4.50 
*0.100 VDC (i MA) 5.95 
*0-200 VDC (1 MA) 5.95 *0 -250 VDC (1 MA) 5.95 
*0-750 VDC (1 MA) 5.95 

0 -150 VAC 6.95 

FILTER CHOKES 

* 10 Hy 175 *10 Hy 250 MA 2.75 
* 16 Hy 500 MA 4.95 *6 Hy 400 MA (Rusty) 2.95 

* PIGTAIL MICAS * MMF: 5, 20, 50, 60, 100, * 250, 300. 400 500, 750, * 800, 00000, 3000, 
4000, 

1000, 
5000, 

2 60, *10000 $0.09 ea. 

0 -30 UA $13.95* 
0 -SO UA 10.95* 
0-200 UA 6.95 
0 -500 UA 5.95 * 

4" 
0 -200 UA 

METERS 
8 95* 

GE KV METER * 
*0 -100 MAO $2.45 
*0-10 MA. AC 2.95 *0 -2 AMP RF 2.95 
.* O -4 AMP RF 2.95 

;10 AMP AC . 3.25 ..15300 
AMP DC 

.. . 

. 2.95 

* 
* Silver Mica Capacitors * MMF: 10, 50, 60, 340, * 750, 780, 1000.50.12 ea. 1% W. W. Resistors 'K 

Ohms: 2K, 8500. * * FILAMENT 50K, 100K ....$0.35 ea.* * TRANSFORMER * * 6.3 Volts at 10 Amps plus 

* á'5óó Vo tI nsuiat on Pr,' Resistors -K * mary 115 Volt 60 Cy. Ohms: 500, 12.500 100* 
*Fully shielded. $2.99 ea. watts $0.75* 
* * BAKELITE CASED MICAS "X * 

OIL CONDENSERS * 
3.75 mfd 660 vae $2.45* 
1.75 mfd 400 vdc .39 
10 m * fd 600 vdc 1.95 
8x8 mfd 600 vdc 1.79-11 
15 mfd 1000 vde 4.95* 
1 mftl 1500 vdc .89 
1.5 mfd 1500 vdc 95* 
4 mfd 1500 vdc 2.75* 
1 mfd 2000 vdc 1.50 
6 mfd 2000 vdc 3.95* 
8 mfd 

25Ú00 
vde z:z5* 

1 mfd 3600 vdc 1.95 * 
3 mfd 4000 vdc 7.95* 
2 mfd 5000 vdc 7.95 

1 mfd 7500 vdc 1.95 * 
.5 mfd 7500 vdc 3.95-1 
.5 mfd 10KV DC 6.95* 
.02 20,000 vdc 9.95 
2 mfd 6 KV DC 12.95 * 
.5 mfd 25 KV DC 39.50* 

OIL CAPACITOR * 
1x1x1 MFD 1200 VDC-( 
SPECIAL 49e ea.* 

Non -Inductive -( 

MFD VDC Price MFD VDC Price 
001 600 5.18 .024 1500 $0.65 ..'r 

.002 600 .24 .033 1500 .75 
600 .26 .02 2 KV .90 *.01 .005 2500 .55 

02 600 .26 .002 2500 .45 * .O1 1 KV .45 
:883.255g13 

.50 

* .002 1200 .35 .70 

* WIRE WOUND RESISTORS * * 10 watt ohms: 
/55.-45.013:A 

2K ?4K0 
$0..1059 

ea. * * 20 watt ohms: 150 -300 -750- 1K -1.5K, 
* 30 watt ohms, 100- -2500- 5300 -18K .22 ea.* * 000 watt ohms: 100- 3750 -1500 -2K, 10K, * 15K, 20K, 100K .59 ea.* 
* * POWER SUPPLY KIT * *1 -OTC Power Transformer 700 VCT @ 60 ma, -( 
* 2 UT 60 C 

B 
ehokes.1 Trransformer and chokes fully * * cased. Transf. and 2 Chokes. SPECIAL $3.95 -k 

MFD VDC Price* 
.001 S KV 51.60-( 
.002 5 KV 1.60-( 
.003 5 KV 1.90* 
.005 5 KV 2.50 
.001 6 KV 2.50* 
.002 6 KV 2.90-( * 

* * * ADJUSTABLE SLIDER RESISTORS * * 20 Watt: 1. 5 Ohms $0.25* * 50 Watt: 500 Ohms .35* * 75 watt: 100, 150, 200 Ohms - .39* * 100 Watt: 50, 3750 .69* 

PEAK ELECTRONICS CO. 
1 188 WASHINGTON ST., NEW YORK 1, N. Y I 

Phone COrtlandt 7- 6443 -4 
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Interpreting TV Patterns 
(Continued from page 37) 

Outside interferences (excluding 
ghosts) when caused by radiation of 
electrical equipment will affect the 
picture only when such equipment is 
in operation. Time and effort are re- 
quired to track down the appliance or 
equipment causing the interference. 
When the source has been determined 
it is possible to minimize the trouble 
by connecting a large condenser across 
the contacts, or by installing a booster 
at the receiver or detuning the i.f.'s. 

Since the market for television re- 
ceivers has almost reached the satura- 
tion point in metropolitan areas, TV 
distributors and dealers are now em- 
phasizing sales in the suburbs and in 
nearby communities. Technicians will 
have to face the problem of poor re- 
ception in these fringe areas. The cause 
of pictures like those shown in Figs. 6, 
7, and 8, is weak signal strength. Tech- 
nicians have often modified receivers 
in order to increase gain and improve 
the over -all picture quality. These de- 
sign changes are commendable only 
insofar as they produce the desired re- 
sults. The best method is to increase 
the signal strength at the antenna ter- 
minals of the receiver. Since an an- 
tenna installation must often be a 
compromise because of the cost in- 
volved, receiver modifications such as 
substituting higher gain r.f. or i.f. 
tubes, removing or decreasing a.g.c. to 
the r.f. or i.f. stages, and realignment 
to decrease bandwidth and increase 
gain may be tried to obtain a more 
favorable picture. Before receiver 
modifications are attempted, the cus- 
tomer should be advised that while the 
changes will produce a better picture 
in the present location, if the receiver 

is moved to a stronger signal area or 
if at a later date the signal strength 
is increased, the receiver may not per- 
form satisfactorilÿ because of the mod- 
ifications. 

Fig. 6 illustrates the results of a 
faulty antenna installation and station 
interference in fringe reception areas. 
In local signal areas this condition may 
be due to lack of care when tuning in 
a station, generally tuning to the low 
frequency side of the signal rather 
than the high frequency side. This 
may also be the result of overloading 
caused by a loss of a.g.c., gassy i.f. 
tubes, or a defective video amplifier 
stage. This condition may also be 
caused by a low- voltage filter con- 
denser which produces 120 -cycle hum. 

The normal fringe reception test 
pattern of Fig. 7 is the pattern which 
may be expected on the screen of a re- 
ceiver operating in a low signal area, 
a condition existing in fringe areas. In 
local signal areas this condition may 
be caused by a weak or dead r.f. tube 
in the tuner, i.f. tubes, or associated 
components. 

Ghosts combined with a weak signal 
condition (Fig. 8) can generally be 
found in receivers which are operating 
on inside or built -in antennas in apart- 
ment buildings where an outside an- 
tenna is not permitted. This condition 
is also prevalent in cases where anten- 
nas are installed in valleys or are lo- 
cated between high buildings resulting 
in almost complete shielding of the an- 
tenna from the signal source. This 
condition may also be caused by a 
broken or shorted transmission line. 
Possible solutions to improve reception 
include installing an outside antenna 
where possible, increasing the height 
of the antenna, re- orienting or relocat- 
ing the antenna, installing a booster, or 
performing receiver modifications to 
increase gain. 
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Fig. 11. Schematic of the tuner used in a current Raytheon television receiver. 

Fig. 12. The video i.f. amplifier incorporated in a recent Raytheon video set. 
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A 60 -cycle hum is generally due to a 
short or leakage between the cathode 
and filament in the i.f. or video ampli- 
fier tubes (See Fig. 9). The hum will 
be noticeable only when receiving a 
picture (raster will appear normal) if 
an i.f. tube is at fault or may be 
present at all times if a filament -to- 
cathode leakage exists in the video am- 
plifier stage. This condition is also 
possible when one -half of the low volt- 
age power transformer secondary is 
inoperative or when one -half of the 
low voltage rectifier is defective, caus- 
ing a condition similar to that pro- 
duced by a poorly filtered half -wave 
supply. Radiation from a 60 -cycle 
sweep generator being operated near 
the receiver should not be overlooked 
as a possible source of the trouble. 
Substitution of i.f. or video amplifier 
tubes is a quick solution. One other 
method is to short the cathode of each 
defective tube to ground. Start with 
the higher gain tubes first and test 
only those tubes that are above ground 
with respect to 60 cycles. A short or 
leakage between cathode and filament 
will immediately show up. 

Another common annoyance to the 
TV viewer is sound bars (Fig. 10). 
Sound bars may be caused by mistun- 
ing of the receiver, microphonic station 
camera equipment, a microphonic ver- 
tical oscillator tube, or microphonic 
a.g.c. controlled r.f. and i.f. tubes. A 
microphonic vertical oscillator will 
cause compression and expansion of 
the scanning lines which results in 
light and dark shadings. (A micro - 
phonic horizontal oscillator tube will 
produce a sideward displacement.) 
Brilliance modulations which show up 
as light and dark shadings are caused 
by microphonic r.f. or i.f. tubes which 
will not respond to vibration without 
signal. One simple method of deter- 
mining which section of the receiver 
is at fault is to tune to an off channel 
and jar the cabinet. If the sound bars 
are no longer present an r.f. or i.f. tube 
is microphonic. If, however, the sound 
bars remain, the vertical oscillator 
tube is at fault. Once the troublesome 
section is found, tap the tubes until the 
microphonic tube is located. Replace- 
ment, obviously will cure the trouble. 

In Fart 2 of this series the video am- 
plifier, a.g.c. system, sync, and vertical 
deflection circuits will be analyzed, 
using the picture tube as the source of 
information. 

(To be continued) 

NEW OFFICERS NAMED 
THE Florida Association -R & TTG- 

has elected the following officers to 
serve one -year terms. 

President Steven Petruff will have 
Shan Desjardines as his vice -president, 
Thomas M. Middleton as secretary, and 
A. Ed Stevens as treasurer. Board mem- 
bers include: John Gilbert, Samuel 
Kessler, C. E. Lawrence, John J. Pet - 
ruff, Chas. Pierce, Clem Ryan, and 
Orville E. Smith. 

The association voted to affiliate with 
NETSDA. 
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SAVE! QUALITY TRANSFORMERS -UP TO 75% OFF! 

Copper ie critical - Transformer 

steel ie scarce -prices on quality 
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AMPLIFIER .ectexaf.4 
a First Williamson Type Amplifier supplied 

with matching preamplifier 
Uses Altec Lansing Peerless output transformer. 

a Practically distorti onless- Harmonie and in- 
termodulation distortion both less than 1/2 of 
1% at 5 watts output. 

s Frequency response 
+1 db from 10 cycles to 100 kc. 
Output impedance 4, 8, or 16 ohms. 

The new Heathkit Williamson Type Amplifier kit is 
the best obtainable in amplifiers today -the choice 
of the really discerning listener. You can hear the 
difference and measurements actually bear out the 
superb performance. Frequency response +. 1 db 
from 10 cycles to 100 kc allow you to dear the 
highs and lows with equal crispness and clarity. 
Harmonic and intermodulation distortion both less 
than 1/ of 1% at 5 watts output eliminate the 
harsh and unpleasant qualities which contribute 
to listening fatigue. 

The circuit is similar to Ilse one published in 
Audio Engineering Magazine for November, 1949, 
and is considered by engineers throughout the 
audio field as one of the best ever developed. The 
Main Amplifier (which - may be purchased sepa- 
rately) consists of a voltage amplifier and phase splitter using a 6SN7, a driver stage using a 
6SN7, and a push -pull output stage using a pair 
of 807 tubes. The output transformer is manufac- 
tured by the Peerless Division of Altee Lansing. 
and is built to their highest standards. Output impedances 
of 4, 8, and 16 ohms are available. The power supply uses 

separate chassis ith husky Chicago Transformer power 
transformer and choke, and 700V Mallory filters for long 
hune -free operation. A 5V4G rectifier is used. 

The main amplifier and power supply are each on a 
chassis measuring 7" high by 5l /2rr wide by 11, long. 

PREAMPLIFIER AND TONE CONTROL UNIT KIT 
The preamplifier kit consists of: a 12AX7 (or 12AY7) dual triode first amplifier stage with a turn -over control for I,P 
or 78 record types, and a 12AÚ7 amplifier stage with in- dividual bass and treble tone' controls which each provide 
up to ISdb of boost or attenuation. A switch on panel se- 
lects either magnetic, crystal, or tuner inputs... Preamplifier 
also is well suited to custom installations -ttwill operate 
in either vertical or horizontal position, and special 
notched shafts of the controls and switches allow a variety 
of shaft lengths to be selected. Dimensions: 21/4" high by V 
101/4" wide by 71/4" deep. 

feata 
AMPLIFIER 

KIT 

WRITE 
FOR 

9zee 
CATALOG 

HEATH COMPANY 
BENT MICI HARBOR 15, 

AN 

WA -Al Amplifier kit - Combination 1 - 
(Main Amplifier and Power Supply) com- 
plete with WA -Pl Preampli- 
fier kit. Total Ship. Wgt.. 
34 lbs. (Shipped Express only) 69.50 
WA -AI Amplifier kit only - Combination 
4 - (Main Amplifier and Power Supply). 
Less WA -P1 Preamplifier, 
Total Ship. Wgt., 29 lbs. 
(Shipped Express only) 49.75 
WA -P1 Preamplifier Kit only. (less power 
supply) (Tubes included). To- ' 

tal Ship: Wgt., 7 lbs. (Shipped $19.75 
Express or Parcel Post) 
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NEW a "must" book 
for every 

TV Service Technician 

"Servicing TV 
in the 

Customer's Home" 

Servicing 

TV 
in the 

Customers 
Nome SAVES TIME 

SAVES WORK 

Earns More 
for You 
on Outside 
Service Culls 

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 

shows work and chassis hauling ... 
you how to make successful repairs 
on the spot. You learn the follow- 

ing: 1. A simple, effective method 
for tracing down trouble 

capacitor 
probe. 

your 

VTVM and a simp P 

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. $150 
ORDER TC -1. Only 

Pays for itself on the very first job. 

HOWARD W. SAMS & CO,, í C 

Order from your Parts 
Jobber, or write direct to 
HOWARD W. SAMS & CO., 
2201 E. 46th St., Indianapolis 5, Ind. 

Send ... copy(ies) of "SERVICING TV IN THE 

CUSTOMER'S HOME," $1.50 per copy. 

(Check) (money order) for $ enclosed 

ORDER 
TODAY 

Name 

Address 

City State 
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An SSSC Adapter 
(Continued from page 46) 

from the balanced secondary of L,. The 
second balanced modulator receives its 
excitation from the secondary of L, via 
a balanced 90 degree phase shift net- 
work made up of Ci,, R,2, C,a, and R,,. 
Each of the condensers has a reactance 
at 4 mc. equal to 390 ohms, the resist- 
ance of each resistor. The 90 degree 
phase shift between the two excitation 
voltages is not affected by the tuning 
of L,, but rather is dependent on the 
resistance -to- reactance ratio of the two 
pairs of resistors and condensers. This 
type of phase shift network is much 
more broadband than a tuned type so 
that the phase shift is close to 90 de- 
grees over the entire phone band. 

12AU7's are used as the two bal- 
anced modulators with a potentio- 
meter in one cathode lead of each as a 
fine balancing control to balance the 
circuit electrically against a fixed re- 
sistor in the mirror cathode lead. These 
two pots are on the front panel of the 
unit and the balancing adjustment may 
be accuratelÿ made by watching the 
receiver S -meter and setting the two 
controls for minimum signal from the 
transmitter adapter. 

Audio voltages are applied to the 
cathode circuits of the balanced modu- 
lators to avoid the requirement of four 
r.f. chokes to feed the plates separate- 
ly. This is plate modulation rather 
than cathode modulation because the 
grid leak resistors are returned to the 
modulation transformer secondaries 
rather than to ground, but the modu- 
lation is introduced in the "B -" lead 
rather than in the "B +" lead as is 
more commonly done. 

The four plates of the balanced mod- 
ulators are simply connected in par- 
allel and to the common tank circuit 
comprised of L2 and C2 where the 
single -sideband signal appears. Since 
no carrier is being generated, it is not 
necessary to apply "B+" to the modu- 
lator plates, but a small amount of d.c. 
is helpful to aid in setting the balance 
controls. For this reason, the "cold" 
end of L, is returned to the cathodes 
of the 6AQ5's which are at a suitable 
potential. 

The single -sideband signal is applied 
to the grid of the class A 6AG7 output 
amplifier to be amplified to the one - 
watt level. This stage is operated with 
cathode degeneration to improve its 
stability. 

If 20 -meter operation is desired, it 
is only necessary to plug in the 20- 
meter output coil. This coil has a 
jumper wire to one of the unused pins 
which applies plate voltage to the har- 
monic crystal oscillator. The crystal 
oscillator generates a comparatively 
large output which is also impressed 
on the grid of the 6AG7. This results 
in grid current in the 6AG7 and the 
tube operates as a linear mixer, gener- 
ating the beat signal between the 10 
mc. crystal oscillator output arid the 
4 mc. single -sideband to produce a 14 

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 include one folded dipole, three directors, and one 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 swing pre- assembled. Just w g elements into 

and nd tighten wing nuts. Simple . quick 
easy. Available for any channel. high or low band. 
Channels @@ Cels 
2 d 3 1D7.95 each 4, 5, 

hann 
and 6 $6.95 each 

7 t 
Channels $3.95 

o 13 D c. each 
EACH CHANNEL requires a DIFFERENT Yogi. When 
Ordering specify exact channel number desired. 

SOLD ONLY BY MAIL BY NATIONAL ELECTRONICS 

Rocket DIRECTRONIC 
MOTORLESS 

TV ANTENNA 

\ ; 
AX-599 Direc- 
tronic. As shown. 

$16.95 

360° 
Electronically 

Switched Beam 

No Motors 
Ne Roof 
Orientation 
No Electric 

No Ghosts 
The Directron- 
ic 18 element. 
360° antenna 

fis the finest 
or ultrafringe 

etropoli- t a n reception. The HI -PAC 
lmolded insu- 

ator s ma- terial a 
ex- treme 

th 

to ñs llt 
affected by eather or temperature, either mechanically or electrically. Included in the AX -599 "Servicemen's Array" are: 

1S 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 

element Directronic, 6 lement Single $ 9.50 
AX -566 Directronic, 12 element Stacked 14.25 
AX -59 Directronic, 9 element Single 10.35 
All above antenna prices include Tri -X Cable and 
Switch. 
SOLD ONLY BY MAIL BY NATIONAL ELECTRONICS 

Rocket ALL CHANNEL 
CONICALS 

This sturdy, all-alu- 
minum constructed TV 
antenna is designed 
for broad -band recep- 
tion on all TV chan- 
nels, plus FM. High 
Gain, 4 to 1 front to 
back ratio. All chan- 
nels 2 -13. Uni Direc- 

tional. Maximum signal to noise ratio. For use with 
-300 lines. Low inception angle. Com- 

plete with ith all hardware -less mast. 
Single Bay $8.75 

.20 
each 

Stacked Array with Tie Rods $8 each 
SOLD ONLY BY MAIL BY NATIONAL ELECTRONICS 

4 Conductor E20 Solid Motor Wire 13 /qc ft. 
11/4" 0.D. 
Mast Steel (Dualcoted) 5' crimped $1.05 
Mast Steel (Dualcoted) 10' $1.95 
Mast Steel (Zinc plated) 10' $1.59 
Mast Connectors for 11/4" O.D. Mast -10" long...49c 
Tri -X 3 Conductor Lead -in 3c ft. 
Peak Roof Saddles (Will take up to Ills" O.D.) $1.49 
Twin I end 300 Ohm -8.70 Mil- Solid... 2c ft. 
Twin Lead 300 Ohm-8.65 Mil -10/28 Stranded / c ft. 
Double Stacking Assembly for stacking 

Four Bay Arrays.................... $1.70 set 
Aluminum Guy Line 7/18- 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 y 20 1/ a ft. 
Guy Wire- Galvanized -6 strand á2O....... 3/e ft. 
Guy Wire -Galvanized -11 strand #20. 11 /ac 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..$5.50 C 
Strap Clamp Stand -off Insulators 3" $8.50 C 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
ALL PRICES F.O.B. CLEVELAND. OHIO 

Do not remit more than complete purchase price. Pay 
shipping charges on receipt of goods. 25% Deposit 

on C.O.D. orders, please. Money Back guarantee 

OF CLEVELAND 

THE HOUSE OF TV VALUES 
104 Delco Building Cleveland 3. Ohio 
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mc. single -sideband output signal. 
Ten mc. rocks are rare and expen- 

sive, yet it is highly desirable to use a 
crystal oscillator for reasons of sta- 
bility and doubling or tripling to 10 
mc. from a lower frequency crystal is 
not desirable because of the likeli- 
hood of passing spurious harmonics 
through to the output tank. For this 
reason, a harmonic crystal oscillator 
was used. In this type of oscillator, 
the crystal oscillates on the third har- 
monic of its normal frequency, so that 
it is possible to use a crystal of ap- 
proximately one -third the desired out- 
put frequency. Although 10 mc. has 
been used throughout the above discus- 
sion for the sake of round numbers, 
the actual frequency should be closer 
to 10.3 mc. so that when heterodyning 
the range of 3900 -4000 kc., the output 
will cover the 20 -meter phone band. 
A suitable crystal would therefore 
have a fundamental frequency of about 
3433 kc. and such crystals are readily 
obtainable on the surplus market. 

A word may be said about the voice - 
operated relay system using a pair of 
sensitive relays. By judicious adjust- 
ment it is possible to make one relay 
close a trifle ahead of the other so that 
the receiver can be silenced before the 
transmitter is turned on, and two inde- 
pendent circuits may be operated. 
Double -pole relays of the sensitive type 
are rather unusual. 

The single -sideband adapter has 
given excellent results on the air in 
conjunction with its associated ampli- 
fier, and has even worked over sur- 
prising distances with its one watt 
peak output coupled directly into the 
antenna. 

REFERENCE 

1. Doute, 71.13.: -TVidrbaed Phase S'hift- 
inu Networks." Elect ottie.s, December, 19 i6. 

BIBLIOGRAPHY 
Gnodnt[t: "TPhaf is Single-Sidebrntd Te- 

lephony!" Q57', Jattnrtrll, 194S. 
V"orriaard: -What .4 bout Sinple-Side- 

baud?" QS7', May, 19-¡S. 
Xnrpaard: ".1 ..\"etc Approach to fiiuule- 

Sidrbanrl" QST, Jzuie. 1948. 
llu.st: Sideband for the 1 ce'ape 

QST, .<Ltt11t%.st. 19 ¡9. 
V'ibbe: Phase-Shift _l'ettcork.s" 

QS1', JanttarJ, 195o. 
.30- 

"OLD TIMERS' KITE" 
TIIh, Delaware Valley Radio Associa- 
tion has scheduled its 8th Annual 

"Old Timers' Nite Round -up" and 
banquet for Saturday. April 19th. 

The affair will be held in the (.rand 
Bathroom of the hotel Stacy- Trent. 'W. 
State Street at Willow in downtown 
'Trenton, N. J. 

Guest speakers will include radio per- 
sonalities, some Of them famous in 
Wireless history. AV2ZI's now- famous 
coIlection of old time wireless gear will 
be on display. 

Prizes will be awarded to operators 
who can produce "vintage" commer- 
cial and ham tickets. A special award 
Will also be presented to the "Grand 
O\1" Whose radio experience dates back 
to the earliest days of wireless. 

Tickets to this STAG affair are avail- 
able from Ed G. Raser, W2ZI, general 
chairman of the event. -30- 
April. 1952 

$695 
TYPES V & C 

FOR V.H.F 

SHOWING 
CRYSTAL PROBE AND 

SELF HOLDING POINTS 

J 

KLIPZON 
The 

VERSATILE 

CRYSTAL PROBE 
Bring your VTVM and VOM 
up -to -date by using KLIPZON 
TYPE V or C CRYSTAL 
PROBE. 

Get VHF performance from 
your regular instruments. 

Well -known SELF- HOLDING 
POINT gives added conven- 
ience in testing. 

There are many testing advantages with KLIPZON PROBES 

Here are some of the things you can do! 

Measures VHF up to 200 M.C., with minimum loading and de- tuning; allows 
you to check gain per stage throughout receiver. 
Check the operation of oscillator tube by holding probe nearby. 
Gives a rough check of Q for quick determination of coil merit. 
Makes one man" antenna directional orientation easy; no phoning or 
shouting. 
Use with ordinary low frequency oscilloscope, to SEE audio or Video Modu- 
lation, of VHF signal. 
Use regular oscilloscope for stage -by -stage alignment of TV receiver. 

Write for folder #21 which fully describes these tests and others. 

Ask to see KLIPZON PROBES and other products at your regular distributor. 

UNITED TECHNICAL LABORATORIES ENGINEERS and MANUFACTURERS 

M O R R I S T O W N, N. 1. ELECTRONIC SPECIALTIES 

VI S-U-ALL 
CASE 

® TRADE MARK REGISTERED 

Holds 107 Tubes 
and All Tools for 
TV Home Service 

Only 16 x131/2 x71/2 in., 
closed. Weighs only 7f2 
lbs. (21 lbs. when full) 

EVERYTHING 

IN FULL VIEW 

WHEN CASE OPEN 

No hidden tubes. Easy to find the tubes you 
want, when you want them. Saves time. Holds 
tubes snugly and protects them against breakage. Tool compart- 
ment, 13t/ by 3 by 21- inches in size, accommodates all tools 
ordinarily needed for home service calls. Case is made of strong 
plywood with durable leatherette covering. Sturdy clasp fasteners 
and convenient luggage -type handle. Handiest case you ever saw, 
and a real boon to busy service men. Order yours now! If not 
satisfied, return within ten days and your money will be refunded. 

Accommodates 
every tube used 

in postwar 
TV receivers 

including 
45 miniature 
44 GT and 

18 large 
tubes 

NET PRICE 

$1495Only 
Send check or money 
order We will ship 
day order is received. 

TELEVISION ENGINEERS, INC. 
1539 W. Harrison Street Chicago 7, Illinois 

© Copyright, January 1, 1952 
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Successful 
TV Service Men 

MUST Be Good 

Business Men 
In operating a TV Service Shop, 
the technician finds himself called 
upon to be a business man -in 
charge of a complex, major oper- 
ation. For this reason, SERVICE 
MANAGEMENT MAGAZINE 
places great emphasis on the vi- 
tally essential business funda- 
mentals- including the knack of 
getting along with the public. 

TV Service Demands 

Sound Management 
To survive, to thrive, to make money, 
the TV Service Man needs a grasp of 
salesmanship, advertising, financing, 
accounting, stock purchasing. He 
must know how to hire and train the 
right kind of personnel. . He must 
watch collections, carefully maintain 
his credit -rating. He should know 
how to apportion his available cap- 
ital, how to get along with his banker. 

Realizing that business skill is as im- 
portant as technical talent, SERVICE 
MANAGEMENT MAGAZINE in- 
cludes valuable articles monthly on 
business procedures. 

Why not send for a sample copy? Or, 
better still, send $3.00 for a full 
year's subscription. Use the con- 
venient coupon -now. 

SERVICE MANAGEMENT 
The Business Magazine of the 

Radio -Electronics Industry 
161 Luckie St. Atlanta, Georgia 

Service Management, 161 Luckie St. 
Atlanta, Georgia 

Enclosed find $3.00 for which enter a 
year's subscription. 

Name 

Address 

City State 

NEW TV PRODU STS 

on the Market. 
NEW TUBE FOR TV 

The Tube Department of the Gen- 
eral Electric Company, Syracuse, New 
York, has announced the availability of 
a new tube which has been designed 
to reduce vertical distortion on televi- 
sion receivers which are operated from 
a low "B plus" supply voltage. 

The new tube, t ype number 6BX7 -GT, 
is a twin triode designed for the ver- 
tical output stage of television receiv- 
ers as a combined vertical deflection 
amplifier and vertical oscillator. 

It is designed to provide better line- 
arity and more sweep at a lower driv- 
ing voltage. Because it will operate 
at a lower voltage, use of the tube will 
also result in a saving of transformer 
copper. 

Among typical operating character- 
istics for each section are a cut -off 
voltage of 40 volts with 250 volts on 
the plate and 80 ma. plate current at 
zero bias with 100 volts on the plate. 
The new tube has a maximum plate 
supply voltage rating of 500 volts as a 
vertical deflection amplifier. 

"FRETLINE" 
Fretco Television Company, 1041 

Forbes Street, Pittsburgh 19, Pa., has 
made a new improvement on its open 
wire transmission line. 

"Fretline" is now being manufac- 
tured with a newly- designed insulator 
made of clear, prime virgin polysty- 
rene. Because all coloring matter has 
been eliminated from this insulator, 
the line shows less loss and improper 
impedance than other types, according 
to the company. 

The wire used in the new "Fretline" 

is hard drawn with precision tolerance 
and will hold its shape even after ex- 
tensive exposure to salt spray. 

A data sheet covering this new prod- 
uct is available from the company on 
request. 

IGNITION FILTER 
Telematic Industries, Inc., 1 Jora- 

lemon Street, Brooklyn, New York, has 
added a new ignition filter to its line 
of TV service accessories. 

The WT -28 filter is designed to 
eliminate or reduce ignition interfer- 

ence from TV receivers. This unit is 
an antenna feeder filter tuned to igni- 
tion frequency peaks and consists of a 
resonant shunt inductance and a series 
line capacitance which offer extremely 
high attenuation to ignition interfer- 
ence. 

The unit is housed in a compact 
shielded case which can be installed at 
the antenna terminals of the receiver. 

THERMO RELAY 
A new automatic thermo relay is 

currently being offered by B -T Manu 

facturing Corporation, 38 N. Second 
Avenue, Mt. Vernon, New York. 

Designated as Model TR -2, this unit 
will control equipment drawing up to 
.5 amp at 117 volts and a wide range - 
of actuating currents. The time delay, 
is adjustable from lioth to 4 seconds. 
The construction is rugged and simple 
and the unit uses contacts of fine sil- 
ver. Over -all length is 2%". 

This unit has many applications in 
television and electronics where auxil- 
iary switching and /or time delay are 
to be accomplished inexpensively. 

"SPACELINE" 
Clearbeam TV Antennas and Acces- 

sories, Burbank, California, is now mar- 
keting a new and improved type of TV 
twin -lead which is said to eliminate at 
least 50 per -cent of the signal loss. 

"Spaceline" is made of a tough 20- 
gauge copper wire and pure 55 mil 
polyethelyne. In this line, by eliminat- 
ing a substantial portion of the poly - 
ethelyne and substituting air for insu- 
lation, Clearbeam engineers have cut 
TV signal loss by at least half. 

The new lead -in is now available at 
jobbers in 1000 foot spools. 

NEW INDOOR ANTENNA 
Snyder Manufacturing Company of 

2218 W. Ontario Street, Philadelphia, 
Pa., is now in production on its new 
indoor "Directronic" TV antenna sys- 
tem. 

The new unit embodies the electronic 
principles and operation of the com- 
pany's outdoor "Directronic" intro- 
duced last year. The indoor "Direc- 
tronic" is an all- channel antenna offer- 
ing a combination of elements for pic- 
ture clarity on each channel and full 
360 degree orientation without the use 
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of motors or electric power. A "beam 
selector," mounted on or near the tele- 
vision set, gives remote control of ele- 
ment combinations. 

Instead of rigid elements, this new 
unit has flexible tape elements which 
adhere in a horizontal position to any 
ceiling. The antenna has been designed 
to be concealed in closets or attics or 
sealed to the ceiling of a room. 

GUY WIRE TIGHTENER 
Universal Metal Products Company, 

1211 Palmwood Avenue, Toledo 7, Ohio, 
is currently introducing a new anten- 
na guy wire tightener and lock which 
has been tradenamed "Universal Guy 
Lock." 

This new item is now available in 
two models -the Model GL 2 has the 
mounting screw permanently attached 
to the chassis while the Model GL 1 is 
without a screw but has a mounting 
hole large enough to accommodate any 
size mounting bolt. 

The units replace any size turn- 
buckle and mounting screw. They are 
positive locking and provide unlimited 
take -up and easy equalizing adjust- 
ments. The guy wire is easily attached 
to the shaft and the unit has a rust - 
resistant plate chromate finish. 

A data sheet on the new units is 
available on request. 

PREAMP COUPLER 
JFD Manufacturing Co., Inc., 6101 

16th Avenue, Brooklyn 4, New York, 
has developed a "Hide- Away" preamp 
coupler which will permit the opera- 
tion of up to 13 receivers from a single 
antenna without loss of signal strength. 

Catalogued as the EC -4, four sets 
may be operated from each of these 
units. Video signals are boosted by 
two r.f. amplifier stages using 6BQ7 
tubes. 

The "Hide- Away" will be marketed 

both for multi- receiver homes and for 
restaurants, motels, and small hotels 
where the larger television distribu- 
tion systems would be economically 
impractical. 

The company will supply complete 
details on the EC -4 on request. 

DISTRIBUTION UNIT 
Blonder- Tongue Laboratories, Inc. of 

38 North Second Street, Mt. Vernon, 
New York, is in production on a two - 
outlet distribution amplifier, the Model 
DA2 -1 -M. 

Featuring two isolated TV set out- 
April, 1952 

SATISFACTION GUARANTEED 
EVERYTHING you buy from KEY is fully guaranteed. 
If ysu not satisfied You Y return Your purchase 
for rediteor refund as you prefer. NO questions asked. 
All merchandise offered subject to prior sale, Minimum 
order $2.00. All prices are FOB Baltimore, Maryland. 
Shipment will be made by Railway Express Collect 
unless otherwise specified. Include 253/4 with all COD 
orders. The prices shown in this ad supersede all pre- 
viously published prices. 

SARKES TARZIAN TUNERS. Uses l -6C4, 
2 -6AG5. Good condition. As is, less tubes 2.98 ea. 

FILTER CHOKES 
Stock No. Price Ea. 

647 5.6 Henries, .085A., 900V. ins. $0.89 
794 5.0 Henries, .090A., 900V. in .95 

8350 10.0 Henries, .225A., 500V ins. 
Westinghouse, Tuffernell Insulated 4.98 

TANK CIRCUIT, 150 -200 Mc. Uses 2- 826's. 
In Metal Shield Box. complete w /tubes...$7.95 ea. 

TRANSFORMERS, 117 V., 50/60 C. Primaries 
Stock No. Description Price 
1159 Sec =1 -650 V.C.T. @ .150A; Sec = 2 -6.3V e 2.1A; Sec. -3 -5V H 3A Jefferson $4.95 
1160 Sec =1 -1450 V.C.T. @ 100A; Sec 322 -6.3V 

@ 1.2A; Sec g3 -5V @ 3A Jefferson 5.95 
8398 Sec. 2.1 -6.3V @ 10.OA; Sec. 22 -6.3V @ 

1.5A; Sec. n3 -:5V @ 3A.C.T.; Sec. 324 - 
860V @ .141 A.C.T. Westinghouse, Tuf - 
fernell Insulated 7.95 

1158 Sec. 4000V 5- .025A Jefferson. 8.95 
1157 Sec =1 4V @ 16.0A; Sec ,í2.5V @ 1.75A 

Jefferson 5.75 

AUDIO OUTPUT TRANSFORMERS 
900 V. Insulation 60 ma primaries. Secondaries match 
3.2 ohms nominal. 
Stock No. Primary t Impedance Price Ea. 
987 2,000 ohms $0.49 
775 2,400 ohms: with bucking winding .59 
247 2,500 ohms .49 
178 2,500 ohms: with bucking winding .59 
656 5,000 ohms .49 
576 6,000 ohms .49 
868 8,000 ohms .49 
430 1,100 ohms: with bucking winding .59 

AMP "Champ" Hand Tool 

$295 
Each 

ñoetpaid 
U.S.A. 

Shears bolts and machine screws! 
Cuts and strips wire! 
Crimps solderless terminals! 

OIL- FILLED CAPACITORS 
Capacity Voltage Price ea. 
0.1 rofd 1,000 V.D.C. $0.19 
2 mfd 1,000 V.D.C. 1.49 3.5 mfd 220 V.A.C. .69 
4 mfd 3,000 V.D.C. 5.95 
6 mfd 1,000 V.D.0 3.29 
7 mfd 220 V.A.C. 1.39 
7 mfd 600 V.D C 2.69 
S mfd 1,000 V.D.C. 3.69 
8 mfd 330 V.A.C. 2.75 

30 mfd 1,000 V.D.C. 3.89 
12 mfd 600 V.D.C. 3.50 
16 mfd 330 V.A.C. 3.98 

PAPER CAPACITORS, TYPE TTR 
.002 mid. 

f005$ mfd, 
.01 mfd, 

9 
100 for 3.85 

1,000 for 29.00 
400 V.P.C., C -D RM4100 
400 V.D.C., C -D RM4200 
400 V.D.C., C -D RM4400 

1.0 mfd 
2.0 mfd 
4.0 mfd 

Price Ea. 
.39 
.49 
.89 

FP CAPACITOR 
40/30/10/10 mfd. @ 500/350/350/300 V.D.C.W.V. $1.00 each. 

MICA CAPACITOR 
Aerovox type 1460 .006 mfd. 500 V.D.C.W.V. 
10 for $1.00, postpaid in U.S.A. 

ATTENTION INDUSTRIAL USERS!!!! 
We have large stocks of the following items: 
Amphenol Connectors 
Allen Bradley Potentiometers 
T & B 'Sta -KOn" Terminals 
Tube Sockets 
High- vacuum and Gas -filled Condensers 
Compression Type Trimmer Capacitors 
Magnet Wire 
AMP Terminals 
Burndy Hylugs 
Fiberglass Yarn 
We invite your inquiries. We Will reply the 
day your query i received. 
Write, wire, or phone -Phone No. Wilkens 6300. 

same 

Key Electronics Division 
1801 N. LONGWOOD ST. BALTIMORE 16, MARYLAND 

¡TV E 

SERVICE 

TELLS HOW 
TO SOLVE 

TV TROUBLES 
AND ANSWERS 
TV QUESTIONS 

AUDELS TELEVISION SERVICE MANUAL 
covers T.V. information at your finger ends. 
Shows good receiver adjustment and How to 
Get Sharp, Clear Pictures, How to Install Aerials 
-Avoid Blurs, Smears, Interference and How 
to Test. Explains Color Systems and Methods 
of Conversion. IT PAYS TO KNOW! 
Over 380 PAGES & 225 ILLUSTRATIONS 
explaining operating principles of Modern Tele- 

vision Receivers. 
1001 FACTS 

19 CHAPTERS 
Placement of Tele- 
vision Receivers - 
Receiver Controls; 
Test Patterns & Ad- 
justments- Televi- 
sion Interference- 
Interference Traps 
-Television Anten- 
nas & Transmission 
Lines -Master An- 
tenna Systems - 
Antenna Installa- 
tion Procedure - 
Television Broad- 
casting- Television 
Receiver Funda- mentals- Circuit 
Description of Typi- 
cal Receiver -Tele- 
visionPictureTubes 
-Projection Type 
Receivers- Televi- 

POST Sion Testing Instru- 
PAID ments- Television 

Servicing -Trouble 
Shooting - Color Telev slon - Television Terms. 

Pig' 7 DAYS FREE TRIAL 
GET THIS PRACTICAL ASSISTANCE FOR YOURSELF 

MAIL COUPON TODAY- - 
AUDEL, Publishers, 49 W. 23rd St., N.Y. 
Mail me postpaid for 7 Days examination 
AUDELS TELEVISION SERVICE MANUAL (Price $21. 
If O.K. I will mail you $2. otherwise I will return book. 

lust Out! 

tEEs 
04414$' 

PRACTICAL AL 
INSTALLING 
TRDUBLESNDDTING 

REPAIRING 

OFOSOO 

Name. 

Address. 

Employed by. 
TV 

Rbeit 
**NEWS** 

WALL i 

BRACKET 

Model 
WB -6 

Designed for average wall installation 
on homes with small cave overhang. 
Constructed of heavy gauge steel, riv- 
eted for extra strength. Has hot -dip 
galvanized finish which prevents rust- 
staining of walls. Special "U" bolt 1 

fits all size masts up to III /2" O.D. and 
prevents mast from turning in high 
winds. With hardware. 

South River Antenna Mounting Acces- 
sories are carried by every leading TV 
Parts Jobber from coast to coast. 

New catalog mailed to all Dealers and 
Service Men. Write, if you haven't re- 
ceived yours! 

SOUTH RIVER METAL 
PRODUCTS CO., INC. 

SOUTH RIVER, N. J. 

PIONEER AND OUTSTANDING PRODUCER 

OF FINEST LINE OF ANTENNA MOUNTS 
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Become an 

Electrical Engineer 

MAJOR IN ELECTRONICS 
B. S. Degree in 36 Months 

Radio -Television Technician 

Certificate in 18 Months 

Experts predict that by 1954 there will be 
at least two positions for every engineer- 
ing and technical graduate. This College 
offers a tested plan that permits you to 
enter these vast employment opportuni- 
ties at an early date. First -you save a 
valuable year through optional year - 
round study. Second -you can receive 
advanced credit for prior training gained 
in the armed forces, other schools or field 
experience. 

ENTER BOTH RADIO AND TELEVISION 
THROUGH THIS PLAN 

12 months or one -third of the B.S. degree 
course (Electronics major) - also brings 
you the Radio Technician's certificate. An 
added 6 -month course qualifies you for 
the Radio -TV Technician's Certificate. 

The Famous "UNIT CHASSIS SYSTEM" 
of teaching was de- 
veloped h e r e. It 
"breaks down" the 
TV set by stages. 
You le a r n every 
component o f all 
types and makes - 
and a r e prepared 
for future design 
changes, including 
the advent of color. 

- SPECIAL! Television Clinics 
Ambitious Radio and TV Servicemen can 
enroll now in special one -month spring or 
summer clinics - to handle latest field 
service problems. Write for full details. 
Over 48,000 former students from all 
states and 23 overseas countries. Faculty 
of trained specialists. Modern laboratories 
and equipment. Nonprofit technical insti- 
tute and college 49th year. 

MILWAUKEE 
SCHOOL OF ENGINEERING 

FOUNDED 1903 

Terms open April, July, October, January 
FREE - Write for "Occupational 
Guidance Bulletin," "Your Career" 
booklet, and Catalog. 

Milwaukee School of Engineering 
Dept. RN -452, 1025 N. Milwaukee 
Milwaukee, Wisconsin 
Without obligation send Catalog for 
Electrical Engineering, B. S. Degree, 
major in Electronics; Power ;El "Your 
Career "; Occupational Guidance Bulletin 
on: Radio -TV; Electrical Power; 

Welding; Beating, Refrigeration Air Conditioning. 
TV Service Clinic. 

Name Age 

Address 

City Zone State 

If veteran, indicate date of, discharge 6 
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lets and a through -line output, it can 
be used in master antenna systems of 
any size or as a complete system for 
the two -set home. Providing full elec- 
tronic isolation and amplifying all 

channels simultaneously to each TV 
set, these units may be used in a series 
by interconnecting them with 75 ohm 
line. Simple screw terminals provide 
for speedy, economical installation. 

Employing two 6BC5 tubes, the new 
unit amplifies all channels without loss 
to each TV set output and, in addition, 
has correct impedance matching at 
each terminal for 75 and 300 ohm lines. 
Maximum input and output signal 
voltages are .5 on 75 ohms and 1 volt 
on 300 ohms. 

DUO -CHANNEL YAGI 
Channel Master Corp., Napanoch 

Road, Ellenville, New York, has re- 
cently introduced a new two -channel 
yagi antenna, the "Z- Match" dual yagi, 
Model 645. 

Covering both Channels 4 and 5, this 
antenna provides a perfect match to 
300 ohm line, in both single and stacked 
arrays. Performance has been im- 
proved by new element and reflector 
lengths, and a single bay gives over 
8 db measured gain on each channel. 
Stacking provides 100% additional gain. 
Four stacked Model 645's furnish ac- 
tual gain of over 14 db on each chan- 
nel, according to the company. 

A unique phasing harness keeps the 
gain flat on both Channels 4 and 5. The 
antennas have a front -to -back ratio of 
over 20 db. Complete literature, with 
technical details, gain curves, and 4 -bay 
stacking information is available on 
request. 

GLARE FILTER 
T.V. Development Corp. of 2024 

McDonald Avenue, Brooklyn 23, N. Y., 
has recently introduced a television 
glare filter which has been tradenamed 
the "Vision- ease." 

The new filter comes in either blue 
or smoke and is scientifically designed 
to protect eyes from fatiguing glare. 
According to the company it increases 
definition and contrast under any 
lighting condition. 

Filters are easily attached to any 
television receiver by means of the 
double -face adhesive supplied with 
each unit. They come in an assortment 
of sizes to accommodate tubes from 10 

FRINGE AREA & DX 
PROBLEM SOLVED with 

NEW DAVIS 
SUPER -VISION 

ANTEN A 
THE ONLY TV ANTENNA SOLD WITH A 

MONEY -BACK GUARANTEE" 

10 OUTSTANDING FEATURES: 
1. EXCELLENT FOR FRINGE AREA and DX 

RECEIVING -and broad band receiving with 
high gain on all channels -2 through 13. 

2. CLEARER PICTURES UP TO 125 MILES OR 

MORE -from the station. 
3. GHOST PROBLEMS REDUCED or eliminated 

due to excellent pattern. 
4. PROVIDES 10 DB OR MORE GAIN ON HIGH 

CHANNELS where gain is needed most. 
5. EXCELLENT FRONT TO BACK RATIO on all 

channels. Eliminates co- channel interfer- 
ence. 

6. MINIMIZES INTERFERENCE: Airplane Flutter 
-Diathermy and Ignition- F.M. -Neon 
Signs -X -Ray- Industrial - Etc. 

7. ELIMINATES DOUBLE STACKED ARRAYS, and 
out- performs 2 bay yagis on low band and 
4 bay yagis on high channels. 

8. ONLY ONE TRANSMISSION LINE NECESSARY. 

9. NO WORRY OVER POSSIBLE CHANNEL 
CHANGES on either high or low channels. 

10. CAN BE TIPPED WITHOUT TILTING MAST 
to take advantage of horizontal wave 
lengths. 

AT YOUR JOBBERS, OR WRITE TO: 

DAVIS ELECTRONICS 1 -5 
3047 W. Olympic Blvd., Los Angeles 6, California 
SIRS: RUSH INFORMATION TO ME AS. CHECKED 
BELOW: 

Send Free Technical Data on new SUPER -VISION 
ANTENNA. 
Send Name and Address of NEAREST JOBBER. 

Name 

Street 
City State 

WELL PAY TOP DOLLAR for Your 
RADIO & AIRCRAFT EQUIPMENT 

We want to buy your parts or equipment -and 
well prove our bid will be "tops "! Just send us 
the dope on your equipment, its type and condi- 
tion -and your asking price. You'll get the fast- 
est, most profitable action you've seen in many a 
day! 

CANDEE- AIRCO, Dept. "R" 
3306 Burbank Blvd. Burbank, California 

WILL BUY ALL 
ART13 /T47Á $220.00: ART13 /T47 $150.00: BC348's 
(not B's or C's) $65.00: ARC -3 complete $750.00: 
R77 Receivers only $400.00: ARC-1's $600.00: 
BC312's $65.00: BC342's $60.00. SHIP VIA EX- 
PRESS C.O.D. "SUBJECT TO INSPECTION " -to 

H. FINNEGAN 
49.57 Washington Ave., Little Ferry, New Jersey 
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through 21 inches. Each filter is indi- 
vidually boxed. 

Copies of the data sheet covering 
these various filter models are avail- 
able on request. 

PIVOTING TV TOWER 
Tel -a -Ray Enterprises, Inc., Box 332, 

Henderson, Kentucky, has developed a 
new television tower that pivots in the 
middle and swings over to the ground 
for servicing. 

The new "Swing -Over Tower" is of 
steel angle and welded construction 
and guaranteed against weather dam- 
age. It is available in two models -a 
50 foot unit for mounting in concrete 
in the ground (without guy wires) and 
a 24 foot house -top model. 

Both models incorporate the exclu- 
sive "swing- over" feature that per- 
mits the top of the tower to be 
lowered to the ground or roof. Field 
tests show that one man can raise or 
lower the tower in three minutes. 

GROUND RESISTANCE TESTER 
Borden Engineering Co., New Provi- 

dence, New Jersey, has developed 
a new lightweight, low cost ground 
resistance tester which has been de- 
signed especially for radio and televi- 
sion installation and service techni- 
cians. 

Known as the "Type Z Groundom- 
eter," this new unit measures the 
resistance to earth of ground rods, 
water pipes, etc. It is direct reading 
over three ranges, 10, 100, and 1000 
ohms full scale. The instrument comes 
complete with 10" duplex reference 
probes on which are wound the three 
test leads of proper length for the cor- 
rect spacings. 

Complete instructions for the instal- 
lation and grounding of radio and TV 
antenna masts is included in Bulletin 
#180 which accompanies the unit. 

TEST INSTRUMENT 
The Electronics Division of General 

Electric Company, Syracuse, New 
York, has recently introduced a new 
combination sweep and marker gener- 
ator designed primarily for factory use. 

The Model ST -11A is a TV channel 
sweep combining sweep signal and 

markers for r.f. alignment of televi- 
sion head -ends and over -all systems. 
Its rugged and simple design, incorpo- 
rating only two controls, make it ideal 
for factory use. 

It features single -knob selection of 
sweep and from one to five marker fre- 
April, 1952 

WHAT TO BUY and WHAT TO DO with 

HOME TAPE RECORDERS 
explained for everyone in 

High.tidelity 

r 

Before you decide what to buy, consult HIGH -FIDELITY. 
If you choose and use your equipment correctly, you can 
get professional -quality recording and reproduction, even 
with very little experience. This is the magazine that 
shows you how to do it. 
HIGH- FIDELITY, the big Magazine of Information, is 
filled with articles and advertisements showing the latest 
improvements in recorders, microphones, amplifiers, and 
speakers for home and professional use. 

In non -technical language, with elaborate illustrations, 
HIGH -FIDELITY covers the selection, installation, and use 
of tape recorders for all purposes - even some you may 
not know about. See for yourself. Use the coupon to order 
a subscription to this fascinating magazine. 

HIGH -FIDELITY is devoted to hi -fi reproduc- 
tion from tape, records, and radio. It is a 
large -size magazine, handsomely illustrated, 
and printed on fine paper. Published quarterly 
by Milton B. Sleeper Mail Coupon 

dayi 
Mr. Charles Fowler, Editor, High Fidelity Magazine 
13 Audio Building, Great Barrington, Mass. 
Please enter my subscription to High Fidelity Magazine: 
056.00 for three years (SAVE S61 053.00 for one year (SAVE $1) 

Name 

Address 
Add 50f per year for Canada, $3.00 foreign countries 

Be Proud of Your 
Big Tube 

Conversion 
or Custom 

Installation 

3 

prefWtllïty 

1 

COMP 

ROUND, SQUARE, KEY and "D" 

OPENINGS QUICKLY MADE 

with Greenlee 

Radio Chassis Punches 

NA 

EENt 

1. Metal Mask Tailored for Perfect Fit. 
2. Heavy 1/4" Tempered Safety Glass. 

3. Beautiful Gold Finished Metal 
Escutcheon. 

All Popular Sizes: 14 ", 16 ", 17" and 20" 
Easy Installation Instructions Included 

Order CRONAME TV CONVERSION KITS; 
CRONAME TUNING DIALS, KNOBS and 

ACCESSORIES from Your Parts Jobber. 
Send for New CRONAME Catalog. 

4 
ELECTRONICS, INC. 

911 N. Larrabee St., Chicago 10, 111. 

Mfrs. of Replacement Speaker Cone Assemblies 

Save hours of hard, tedious 
work ... cut accurate holes 
in chassis for sockets, plugs, 
controls, meters, panel 
lights, etc. with GREENLEE 

\ Punches. In 1 -1/2 minutes 
or less make a smooth hole 
in metal, bakelite or hard 

rubber up to 1/16" thick. Easy to operate . . . 

simply turn with ordinary wrench. Wide range 
of sizes. Write for details. Greenlee Tool 
Co., 1884 Columbia Avenue, Rockford, Ill. 

GREENLEE 
g 
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NEW! 2ND EDITION 

of the only complete 

reference on AUDIO! 

`The Recording & 

Reproduction 
of SOUND" 

by OLIVER READ 

largest selling 
book in its field 

CONTENTS: 
A Partial List of Authoritative Chapters: 
Behavior of Sound Waves; Basic Recording 
Methods;Lateral Disc Recording;Microgroove 
Recording; The Decibel; Phono Reproducers; 
Styli ; Microphones; Loudspeakers and En- 
closures; Dividing Networks and Filters; At- 
tenuators and Mixers; Home Music Systems; 
P.A. Systems; Amplifiers; AM and FM Tun- 
ers -PLUS HUNDREDS OF OTHER SUBJECTS 

Completely 

revised and 

vastly en- 
larged new 

edition 

OVER 

800 
PAGES 

A "Must" for 
Sound Engineers, Hi- 
Fi Enthusiasts, P. A. 
Men, Broadcasting 
Stations, Recording 
Studios, Students 

Now you can have all the right answers to 
any subject in the field of Audio. Learn how 
to select and get the most out of recording 
equipment. Tells you how to select the 
proper amplifier for given applications, how 
to test amplifier performance, how to elimi- 
nate hum. Explains microphone, speaker 
and pickup principles and selection factors. 
Shows how to utilize inverse feed -back, ex- 
panders and compressors. Covers hundreds 
of subjects -a vast wealth of reliable infor- 
mation found in no other single volume. If 
you work in the field of Audio, this book be- 
longs in your library. Order your copy today! 
6 " x 9" ONLY $795 
Hard Covers 
800 pages 700 illustrations 

L 

ORDER 
TODAY 

Order from your Parts 
Jobber, or write direct to 
HOWARD W. SAMS & CO., INC. 
2201 E. 46th St., Indianapolis 5, Ind. 

My (check) (money order) for $ 

is enclosed. 

Send copy(ies) of The Recording & 

Reproduction of Sound (RR -2). $7.95 per copy. 

Name 

Address 

City State 
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quencies simultaneously. A continu- 
ously variable condenser -type attenua- 
tor has a range in excess of 100 db. 
Output is 1/4 volt at 300 ohms balanced 
or 72 ohms unbalanced. 

NEW YAGI ANTENNA 
LaPointe -Plascomold Corp., Windsor 

Locks, Conn., has introduced a new an- 
tenna in its "Vee -D -X" line, the "Long 
John." 

The new unit is an 8- element yagi 
which is said to provide up to 41 per- 
cent gain over 5- element yagis. The 
antenna has been designed to be used 
with the company's "Rocket" booster 
to provide improved fringe area recep- 
tion. The booster is a single -channel, 
mast -mounted model that boosts the 
signal before line loss occurs and be- 
fore line noise is picked up. 

In combination, these new units are 
said to help eliminate snow and flop - 
over, both of which have been major 
obstacles to fringe area selling. 

TV LENSES 
Ercona Camera Corp:, 527 Fifth 

Ave., New York 17, N. Y. has an- 
nounced the availability of a new line 
of Zeiss lenses for TV cameras. 

At present the lenses are only being 
produced with RCA mounts but Du 
Mont, G -E, and General Precision 
mounts will be available shortly. 

The line includes focal lengths from 
1 to 14 inches. The company will sup- 
ply full details on request. 30 

To keep Africans living in the remote vil- 
lages of the Gold Coast's Northern Terri- 
tories informed of events in the country, 
experiments are being carried out with a 
loudspeaker system called the Rediffusion 
Kiosk. The Kiosk is a strongly -built, mod- 
ern- looking structure standing six feet 
high and built of reinforced concrete with 
slatted wooden front. Inside is a battery - 
operated short -wave receiver with a spe- 
cially made speaker horn, designed to pro- 
vide good audibility to a crowd of up to 
50 persons. The Kiosk is switched on by 
a voluntary attendant for a few hours dur- 
ing the best listening times and is nor- 
mally tuned to Accra, Gold Coast stations. 

for dependable sound, 
INDUSTRY relies on 

Paging & 
Talk -Back 
Speakers 

ALNICO -V -PLUS 
Driver Units 

FULL- GRIP, VELVET - 
ACTION Mike Stands 

DR Double- Reentrant 
Projectors 

DEPENDABLE QUALITY: 
The latest electroacoustic research 
and engineering -and over 20 years 
of manufacturing know -how -are be. 
hind every ATLAS product. 

DEPENDABLE SERVICE: 
Coast -to -coast and around the world 
today -in every Industrial, Marine, 
Railroad, Military, Educational, Civic, 
U.S. and Foreign Government appli 
cation -under every kind of climate 
and noise condition - ATLAS sound 
equipment is famous for highest effi. 
ciency and durability. That's the 
proof of ATLAS performance depend- 
ability. 

DEPENDABLE DELIVERY: 
Yes, ATLAS gives our Government 
highest priority. And yes, we too feel 
the pinch of material shortages. But 
our customers will continue to get our 
usual dependable delivery- because 
we believe in equitable and depend- 
able distribution to all ATLAS users. 

DEPENDABLE PROFITS: 
Completeness of line, excellence of 
product, dependable delivery, right 
prices -that's the ATLAS combination 
that means high, steady Industrial 
Sound profits for Youl 

JUDGE for yourself, COMPARE 

ATLAS at your local Jobber today. 
See why ATLAS is the preferred line 

for utmost dependability. Write 
NOW for FREE latest Catalcg 551. 

1446 -39th Street, Brooklyn 18, N. Y. 

In Canada: Atlas Rodio Corp., Ltd., Toronto, Ont. 

LEARN CODE NOW!!! 
BE A RADIOMAN . G671114 

Herezed by all Service Branches. 
is an Electronic Code Trainer 

complete with Army Key- Tube -Phone- 
Variable Note. Simply plug in A.C. 
or D.C. and use. Instructions and 
simplified code training urse in- 
cluded. Factory Guaranteed . Corn - 
piete s advertised. Nothing else to 
buy. We pay postage. Send $5.95 
Check. Money Order .D 

For Group Training, Deluxe model with 5" Speaker, 
57.75. 
Additional Keys, for either unit, each $1.00. 

GREENWICH SALES CO. 

Set 

57 CORTLANDT ST. 
NEW YORK 7. N. Y. 

1 QUALITY SERVICE DEPENDABILITY 

ECTIY 

DUMONT CENTERED 
COMPLETELY ELY 

MOLDED CAPACITORS f Sold and Preferred Everywhere 

DUMONT Electric Corp. 
308 Dyckman Street, New York 34, N. Y. 
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rie 
BOORS 

"TILE RECORDING AND REPRO- 
DUCTION OF SOUND" by Oliver 
Read, Editor of RADIO & TELEVISION 
NEWS and RADIO -ELECTRONIC ENGINEER- 
ING. Published by Howard W. Sams & 
Co., Inc., Indianapolis 5, Ind. 790 pages, 
700 illustrations. $7.95. Second Edi- 
tion. 

The first edition of this book was a 
best -seller in its field, and justifiably 
earned the title of the "Audioman's 
Bible." This second edition has been 
vastly expanded and revised to provide 
even greater coverage of the field, and 
to add much new information, bring- 
ing the reader up -to -date on all recent 
significant developments in audio. It 
is written in a free and easy style with 
a minimum of mathematics, making 
the material readable and easy to un- 
derstand. 

In addition to discussing basic con- 
cepts on all aspects of audio, the vol- 
ume presents a wealth of practical in- 
formation on magnetic and disc record- 
ing and reproduction, microphones, am- 
plifiers, tone control and equalizer' cir- 
cuits, complete music and p.a. systems, 
loudspeakers and enclosures, acoustics, 
and audio measurements. Every con- 
ceivable facet of the audio field is cov- 
ered for both hobbyist and engineer. 

The last chapter presents the 
NARTB recording a n d reproducing 
standards, and the appendix gives 
much valuable information in the form 
of mathematical tables, formulas, 
charts, nomographs, color codes, and a 
bibliography on magnetic recording. 

Here is a volume which every audio 
hobbyist and engineer should have on 
his bookshelf. 

* * * 

'°MOST- OFTEN - NEEDED 1952 
TELEVISION SERVICING INFOR- 
MATION" compiled by M. N. Beit- 
man. Published by Supreme Publica- 
tions, Chicago. 192 pages. Price $3.00. 
Volume TV -6. Paper bound. 

This newest edition of a familiar 
servicing handbook contains circuit 
diagrams and essential service data on 
the current receivers of thirty tele- 
vision manufacturers. 

As was the case with previous edi- 
tions, this manual carries special serv- 
ice notes, television alignment pro- 
cedure data, various adjustment and 
alignment details, and a complete 
schematic diagram of the receiver in 
question. 

* * * 

"RADIO AND TELEVISION TV 
RECEIVER TROUBLESHOOTING 
AND REPAIR" by Alfred A. Ghirar- 
di and J. Richard Johnson. Published 
by Rinehart Books, Inc., New York. 
795 pages. Price $6.75. 

This encyclopedic work for the tech- 
nician contains all of the information 
required to identify, locate, and repair 
defects in radio and television receiv- 
ers. While the authors have assumed 
April, 1952 

Superior's 
TELEVISION BM 

THROWS AN 
ACTUAL BAR 

PATTERN 

ON ANY TV 

RECEIVER 

SCREEN!! 

TWO SIMPLE STEPS 

q11I 

11'11 ' 

Television Cross-Bar Generatar 

AT YOUR 

RADIO PARTS 
JOBBER 

1. Connect Bar Gen- 
erator to Antenna Post 
of Any TV Receiver. 

2. Plug Line Cord into A.C. 
Outlet and Throw Switch. 

RESULTS -A stable never- 
shifting vertical or horizontal 
pattern projected on the screen of 
the TV receiver under test. 

Manufactured and Guaranteed by 

SUPERIOR INSTRUMENTS CO. 
227 Fulton Street New York 7, N. Y. 

Write Dept. RN -4 or catalog of complete line. 

flflSi A10 fOfl Tv SETS! 
H. G. CISIN'S "TV DOCTOR" 

Shows you how fo fix many TV set troubles. 
Save money-do 
better job than be- 
fore. Here's a really 
practical TV book. 
An amazing, quick, 
copyrighted method 
of fixing TV trou- 
bles. Writt 

and 
by a 

noted a for nd educator, H. G. 
Cisin, 

' 
n language 

you can understand. 

3 -TUBE AC -DC 
PHONO AMPLIFIER KIT 

Easy to build with our big pictorial and schematic diagrams. Plays with excellent fidelity and volume. Complete with pre -punched chassis, parts and hard - 
and small 3amount sf 

s 
wireQand saiderare 

3525 tubes 
ates on 110 -120 volts AC or DC. A big 4buy for Clittle money! - 

Kit of 3 tubes for amplifier $2.46 
5" Alnico PM Speaker 2.15 

VOCATRON 
PORTABLE 
WIRELESS 
INTERCOM 

No 
n 

special 
105 -125 

wiring 
volt ACt DC lighting dcirc0uit rover on 

p to 1% mile! 
or 

units may be added for multiple station system. Neat plastic cabinets 
tubes, 
measure 

eady for i instant use. Per 
51/4". ir Complete 

Extra Vocatron Intercom Unit 39.75 

High -Gain Conical Antenna 

$375 
each 

in lots of 10 

$4.25 singly 
High -gain conical for all channels. Excellent directional response. Dur- able aluminum with unbreakable molded polystyrene insulators and y other exclusive features. Ele- ments may be stacked. 
300 -ohm Twin Lead.52.50 per 100. $19.95 per 1000 
5 -ft. Aluminum Mast. $1.03 singly 

93c each in lots of 10 

A-547 

STARELECTRONIC 
DISTRIBUTORS, INC. Dept. -7736 S. Halsted, Chicago 20, III. 

Makes TV Servicing Easier! 
Tubes Cause a Large Percentage of TV Troubles! 

TV DOCTOR helps locate bad tubes. 
WITHOUT EXPERIENCE - PICTURES AND 
TEXT SHOW WAYS OF FIXING MANY TV 

FAULTS WITHOUT INSTRUMENTS. 
Shows short cuts and time savers learned from 
years of service experience. Lists over 123 trouble 
conditions. Method applies to all TV sets from 
oldest to nessest. 

II money-making, fact -crammed, detailed, illus- 
trated chapters: Practical stays to combat interfer- 
ence and ghosts, how to appraise TV sets, valuable 
information on antennas, lead -ins, color, practical -not theoretical- pointers on TV sets, ion traps. 
tubes used in TV, addresses of manufacturers -a 
veritable encyclopedia. 
Only $1- you'll say it's worth hundreds. 

5 -day Money Back Guarantee 

FREE SPECIAL OFFER 
Get a new, full -size, profusely illustrated, $1 
book -"TV TROUBLE PICTURE GUIDE IN- 
CLUDING TV TERMS SIMPLY EX- 
PLAINED" as a FREE GIFT, by ordering 
the "TV DOCTOR" and 
H. G. Cisin's famous "TV 
TROUBLE SHOOTING 
METHOD" which trains you 
to be a TV Diagnostician, 
selling for $1. Think of it- 
a11 3 TV books postpaid for 
only $2 -you save $1. 

Post- 
paid 

H. G. CISIN, Consulting Engineer (Dept. N -6) 
200 Clinton Street, Brooklyn 2, N. Y. 
D Enclosed find $2, full payment for "TV DOCTOR" 

& "TV TROUBLE SHOOTING METHOD" 11.1 
my FREE copy of "TV TROUBLE PICTURE 
GUIDE." Rush all three books postpaid. 
Enclosed find $1, full payment for "TV DOCTOR." 
Rush copy postpaid. 

Name 
Address 
City Zone. State 

159 

www.americanradiohistory.com

www.americanradiohistory.com


HARVEY 
is First with the Finest 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 
i .5 db, 10- 100,000 cycles. Output impedances 
1.7 to 109 ohms in 8 steps. Absolute gain 70.8 
db. 20 db. of feedback around 4 stages and the 
output transformers. Kit is Complete with Tubes, 
Punched Chassis, Pre -wired Resistor Board, Sock- 
ets, Genuine Partridge Output Transformer. and 
All Necessary Parts 978.50 

As Above, with CFB Transformer $90.00 
PARTRIDGE Outout Transformers available 

separately WWFB, as used in above kit 26.50 
CFB Transformer, Hermetically sealed $40.00 

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. á- 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. 

* * * * * * 
NEW MORROW CONVERTER 

An asset to any shack 
. Easy to read ... 

Easy to operate . 

Sturdy construction 
for long, trouble -free 
service. 

Full width dial with 1% calibration accuracy - 
Built-in automatic noise limiter -1 micro -volt 
sensitivity on all bands -Three gang tuning con- 
denser with a ratio of 20 to 1- Separate isolated 
coils for each band and stage -Tuned preselector, 
mixer and oscillator -Single point tuning, no 
images or birdies - Antenna trimmer on front 
panel -Drift free, pre -calibrated oscillator -AVC 
on preselector, no strong signal blocking -I.F. 
amplifier with 4 tuned circuits, output fre- 
quency 1525 Kc. -Grey hammer tone finish - 
Complete with mounting hardware and instruc- 
tion book. 

Model 28R for 10.75 meters, net $54.95 
Model 2BRLN for 10 -75 meters, net $49.95 
Model 3BR for 10 -20 -75 meters, net $64.95 
Model 3BRLN for 10-20-75 meters, net $59.95 
The LN series converters are identical to the 
standard 2BR and 3BR converters, less the noise 
limiters. 

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.C. 
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that the technician using this text has 
a basic knowledge of electricity, elec- 
tronics, and receiver circuitry, they 
have provided all of the other spe- 
cialized data required in receiver serv- 
icing. 

A clearcut and practical approach to 
the problems of servicing characterizes 
this text. The style is clear and simple 
and the language is straightforward 
and nonmathematical. Step -by -step 
procedures have been favored in the 
text material in order to assist the 
technician in tracking down the service 
fault. Approximately 400 illustrations 
have been used to amplify the reading 
material. 

The first chapter of the text is de- 
voted to a description of the various 
components that go into a modern re- 
ceiver and an analysis of the circuit 
faults that can be attributed to a 
breakdown of these parts. The bal- 
ance of the book covers troubleshoot- 
ing methods and the various servicing 
techniques employed in repairing ra- 
dios, television sets, record players, 
loudspeakers, and home recorders. 

Each chapter concludes with a sum- 
mary of the material covered and a 
list of review questions by means of 
which the student can check his grasp 
of the subject matter. 

Technicians will find this a useful 
and up -to -date companion to their 
copies of the author's "Modern Radio 
Servicing," which originally appeared 
some ten years ago. 

e * * 

eeIIOW TO PASS RADIO LICENSE 
EXAJIIN.iTIONS'' by Charles E. 
Drew. Published by John Wiley cf 
Sons, Inc., New York. 367 pages. Price 
$4.50. Paper bound. Third Edition. 

This is an up -to -date handbook for 
those persons preparing for any of the 
FCC radio operator's licenses with the 
exception of the examinations in air- 
craft radio -telegraph and ship radar 
techniques. 

This book covers elements 1 through 
6 in question- and -answer form with 
the answers being given in the same 
concise form as required in the exam- 
ination. The elements covered include 
basic law, basic operating practice, 
basic radiotelephone, advanced radio- 
telephone, radiotelegraph operating 
practice, and advance radiotelegraph. 

In addition, the text includes four 
appendices which carry data on the 
FCC and its rules governing commer- 
cial radio operators, extracts from ra- 
dio laws, "Q" code and abbreviations, 
and miscellaneous but pertinent data. 

This book is not intended to supplant 
regular textbooks on the subjects cov- 
ered but is a supplementary work 
dealing specifically with those sub- 
jects upon which the FCC examina- 
tions are based. 

* * 

!"TELEVISION FACTROOK No. 
14" compiled by Television Digest 
Staff. Published by Television Digest, 
Washington, D. C. 112 pages. Price 
$5.00. 

This new edition is the 14th in 
"Television Digest's" semi -annual se- 

Model 

AM 

GENERATOR 

200 

& FM SIGNAL 

(' yC 
. - 

s 

Specifications: R. F. FREQUENCY RANGES: 
100 Kilocycles to 150 Megacycles. MODULAT- 
ING FREQUENCY: 400 Cycles. May be used for 
modulating the R.F. signal. Also available sepa- 
rately. ATTENUATION: The constant imped- 
ance attenuator is isolated from the oscillating 
circuit by the buffer tube. Output impedance of 
this model is only 100 ohms. This low impedance 
reduces losses in the output cable. OSCILLA- 
TORY CIRCUIT: Hartley oscillator with cathode 
follower buffer tube. Frequency stability is as- 
sured by modulating the buffer tube. AC- 
CURACY: Use of high -Q permeability tuned coils 
adjusted against 1 /10th of 1% standards assures 
an accuracy of 1% on all ranges from 100 Kilo- 
cycles to 10 Megacycles and an accuracy of 2% 
on the higher frequencies. The Model 200 
operates on 110 Volta 
A.C. Cornea with complete e QQ 5 output cable and 

complete 
woperat- 

ing instructions. TTTT 
NET 

Sold on Money- Back -If- 
Not- Satlaff edGuarantee. 

INTRODUCTORY SPECIAL ON 
STANDARD BRAND TUBES 

5Y3 Si .50 
636 1.00 
6W4 .5O 

Write for free catalogue of complete line of test equip- 
ment and tubes. 

GENERAL ELECTRONIC DISTRIBUTING CO. 
Dept. RN -4. 98 Park Place. New York 7. N. Y. 

PHOTOCON SALES 
1062 N. Allen Ave. SYcamore 4 -7156 
Pasadena 7, Calif. RYan I -8271 

WRITE FOR OUR WINTER 
SURPLUS SALES CATALOGUE 

WE WILL BUY YOUR NEW OR CLEAN USED 
ELECTRONIC SURPLUS: ARC -1, ARC -3. BC- 
224, BC -348, BC -312, BC -342, ATC, ART - 
13, APS -13, BC -221, LM's, TS -12. TS -13, 
TS -23, TS -34, TS -35. IE -19A, I -222, SCR - 
522, TS -100, or any BC, I, IE, TS. APR. 

WRITE FOR PRICES: 
APR4, TS34 /AP, TS13 /AP, TS148 /UP, 
ARC -1, ART13, APAll, TS184, TS251, etc. 

DuMont 2085 5' Oscillograph 
EXCELLENT $225.00 

804CS Federal Radio Signal Generator 
8 -330 mc. EXCELLENT 400.00 

APN -1 Altimeter Indicator 0 -1 ma. 
shunt, 250' dial NEW 2.95 

LM A BC -221 Frequency Meter with cal. 
book, crystal, and tubes. EXCELLENT 99.50 

SCR -625 Mine Detector NEW 69.50 
USED 39.50 

AN /APN4B Complete EXCELLENT 150.00 
PE -218 Inverter 400N NEW 29.50 
Weston Model 545 Tachometer Meter 

NEW 17.50 
IIS -33 600 ohm Headsets USED 3.50 

NEW 5.95 
400 cycle Inverters -G.E. 5D21NJ3A 

Input 24V. DC. Output 115V. AC. 
400 cycles 485 V.A. . . . .NEW 24.50 

Dumont 241 Oscillograph.. EXCELLENT 300.00 
G.E. Oscillograph CROSY.. EXCELLENT 225.00 
Drafting Machine single scale 16" Fulcrum 

less scale. Exc. 35.00 
CRT -3 Two -Channel Gibson Girl ..NEW 75.00 
DuMont 224 Oscillograph less front 

cover EXCELLENT 125.00 
TS1 î 3 /UP Freq. 90 -180MC Freq. Meter 

EXCELLENT COND. 600.00 
Genescope- Superior 480....... NEW 340.00 
198A Signal Generator LIKE NEW 375.00 
NOTE: One of the largest and most complete electronic 
surplus stocks in the country. We have thousands of 
tubes, capacitors, plugs, accessories. transmitters-re - 
ceivers. test equipment. etc. Send us your require- 
ments. 
TERMS: Prices F.O.B. Pasadena. California. 257e on 
all C.O.D. orders. Californians add 3% Sales Tan. 
Prices subject to change without notice. 
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ries. This compact and comprehen- 
sive handbook includes data on per- 
sonnel and facilities of all networks 
and of the 109 TV stations already 
licensed, along with a complete listing 
of actual and projected TV stations 
in Canada, Mexico, Cuba, and South 
America. 

A tabulation of the 479 applications 
for new TV stations pending before 
the FCC is also given. TV -radio pro- 
duction figures, sets -in -use, and mar- 
ket data on TV and other areas of the 
United States have been included 
along with a 34 x 24 inch wall map in 
color showing present TV areas and 
actual and projected coaxial- micro- 
wave network routes used for televi- 
sion transmissions. 

In addition, the editors have repro- 
duced the full text of the "Code of 
Television Practices" and have listed 
television program sources, and the 
national sales representatives of TV 
stations. 

Complete directories of TV receiver 
manufacturers, the FCC, Congression- 
al Committees handling TV -radio mat- 
ters, consulting engineers, attorneys 
specializing in TV- radio, the NPA 
Electronics Division, etc., complete 
this fact -filled handbook. 

* * * 

'PRINCIPLES OF RADIO" by 
Keith Henney and Glen A. Richardson. 
Published by John Wiley & Sons, Inc., 
New York. 641 pages. Price $5.50. 
Sixth Edition. 

This is a completely revised and re- 
written version of the Fifth Edition 
which appeared in 1945. In the seven 
years that have elapsed since the pre- 
vious edition made its appearance 
many changes have taken place in the 
radio field and it is in the interest of 
covering these vital points that this 
newest edition has been prepared by 
the authors. 

Like the earlier versions, this book 
has been written so simply that the 
student studying alone can understand 
the material without recourse to other 
texts. This edition includes chapters 
on fundamentals, d.c. circuits, elec- 
trical meters and measurements, mag- 
netism and electromagnetism, induc- 
tance, capacitance, properties of a.c. 
circuits, resonance, properties of coils 
and condensers, vacuum tubes, the 
tube as an amplifier, rectifiers and 
power supplies, audio amplifiers, detec- 
tion of AM signals, AM receiver sys- 
tems, oscillators, AM transmitters, 
transmission lines, antennas and elec- 
tromagnetic radiation, FM and de- 
tection, u.h.f. phenomena, electronic 
instruments, transients and wave shap- 
ing circuits, television, and radar 
equipment. 

The new text features a large num- 
ber of practical problems and has 
many of the circuit problems worked 
out in detail to assist the student in 
checking his grasp of the subject mat- 
ter involved. 

As a one -volume "library" on the 
subject of radio, this book would be 
hard to beat. 
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ENGINEERS HAMS STUDENTS 

SERVICEMEN HOBBYISTS 
Get this Advanced Thyratron Circuit 

110 V, 60 cycle AC 

REMOTE CONTROL 
at this SENSATIONALLY low price 
Here's your chance to own a 
genuine Thyratron Electronic 
Remote Control at Sensation- 
ally low cost! 

PRECISION THYRATRON 
CIRCUITRY 

These completely wired, Thy - 
ratron precision thermostatic 
remote controls can be modi- 
fied by you, easily and quickly, 
for remote control of hundreds 
of such devices as: Model 
Trains, Planes, Boats, Cars; 
turn radio and TV sets on -off; 
open and close garage doors 
from within car; control appli- 
ances; machinery, power toots; 
Burglar, Fire, Temperature and 
Rain Alarm Systems; Poultry 
Brooder Controls, and many, 
many more amazing controls 
your own ingenuity and 
inventiveness can dream up. 
Complete schematic diagram 
supplied, Each control unit 
contains a highly sensitive 
relay, a 110V. 60 cycle fila -. 
ment transformer, many con - 
densors and resistors, (some 

1% precisions) and a host of 
other valuable parts easily 
worth several times our low 
cost for the wired, tested unit. 

SUPPLY LIMITED 
ORDER NOW! 

Remote Control Unit, Less 
Cabinet and Tubes..........2 88 

Kit of 3 Tubes for above, con- 
sisting of 1- 6SN7GT, 1- 6SL7GT and a genuine GE 
Thyratron GL -5662 (Net 
$3.30). All 3 tubes when or- 
dered with Remote Control 
Unit, all for 3.95 

Bakelite Cabinet for Remote 
Control Unit, size 53,4" x 5" 
x 3t /y ". Sturdy, handsome. 
Special .................. ...........................1.00 

Order all three, The Remote 
Control Unit, Kit of Tubes, 
and Cabinet and save! All Three 
Items Above, Special ............7.50 
No C.O.D. Postpaid in U.S.A. only. 
Send Check or Money Order to Dept. RT. 

only $288 
(Less Cabinet and Tube Kit) 
Shipped Postpaid in U.S.A. Only 

MANUEL KLEIN CO 
(The House of Integrity) 

94 Chambers Street,New York 7, N. Y. 
REdor 2 -6460 

FOR THE pR'i 
DES E 

GQ` CROWD 
THE PFAN -TONE 

STRAIN -SENSITIVE PICKUP 
Here's why this truly faithful reproducer 
appeals to people gifted v, ith the "Golden Ear" 

why the PFAN -TONE STRAIN- SENSI- 
TIVE PICKUP brings out the brilliance of 
great voices and orchestras ... the latent music 
on your records that other pickups leave un- 
touched. 

The PFAN -TONE 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 M4 7B 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 you 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 

BUYING ANTENNAS? 
Buy by This Mark - 

The Seal of Quality Products 
and Sound Business Practices 

NTENNA 
MANUFACTURERS 

ASSOCIATION 

C. A M. MANUFACTURING CO. 
Eastondale, Mass. 
CAMBURN, INC. 
Woodside, L. I. N. Y. 

CHANNEL MASTER CORP. 
Ellenville, N. Y. 

THE FINNEY CO. 
Cleveland 3, Ohio 
HY -LITE ANTENNAE, INC. 
New York 51, N. Y. 

JFD MANUFACTURING CO., INC. 
Brooklyn 4, N. Y. 

RADELCO MANUFACTURING CO. 
Cleveland 25, Ohio 

THE RADIART CORPORATION 
Cleveland 2, Ohio 

RADIO MERCHANDISE SALES, INC. 
New York 59, N. Y. 

WALTER L. SCHOTT COMPANY 
Los Angeles 18, California 

SNYDER MANUFACTURING CO. 
Philadelphia 40, Penna. 
T -V PRODUCTS CO. 
Brooklyn 5, N. Y. 

WARD PRODUCTS CORP. 
Division of The Gabriel Co. 
Cleveland, Ohio 
THE WORKSHOP ASSOCIATES 
Division of The Gabriel Co. 
Needham Heights 94, Mass. 

161 

www.americanradiohistory.com

www.americanradiohistory.com


RARE SURPLUS 
ARC -5 COMMAND TRANSMITTERS 

Brand new with tubes and xtals. 
T -15 ... .5 Mc. to .8 Mc. ...$19.95 
T -16 ... .8 Mc. to 1.3 Mc. ... 21.50 
T -19 ... 3.0 Mc. to 4.0 Mc. ... 22.95 
D.C. GEN. TYPE P- 1- Westinghouse 
24 V. D.C. @ 200 Amps., speed range 2500 
to 4500 R.P.M. This unit is rumored to de- 
liver full voltage at about 1800 R.P.M. Spline 
shaft. NEW. in original crates' 537.50 
AIRCRAFT TRSMTR. -Bndx. #TA -12C 
4 individual V.F. Ose. channels for preset fre- 
quencies between 2 and 18 Mc. 100 watt rat- 
ing wired for 24 V. Less tubes, power supply 
and modulator. Used -exc. cond. . $19.95 

TUNING UNITS -for GP -6 & 7, 
ICE -1, etc. 

D- 3000 -4525 Kc. E -4525 -6500 Kc. F -6200 
-9050 Kc. Ideal for 100 watt transmitter 
final, exciter, etc... .. .. .. .. . 

A terrific value! $3.95 ea. 

CABLES & CORDS 
Coax Cable -RG /SU -NEW, with PI -259 on 
one end and Navy connector on opposite end. 
50 ft. coil $4.75 
52 Ohm t_" O.D. coax cable. Unmarked (Min. 
order 25 ft.). NEW 5./tic ft. 
Line Cords -Rubber covered. U.L. 6 ft. Heavy 
Duty. 2-1..16 A.N.G. cond. Ideal for test 
equip. or appliance use. NEW ........45o ea. 
Line Cord -Rubber covered and shielded with 
rect. bakelite plug. Ideal for motor operated 
equip =18 cond. NEW 49e ea. 
Heavy Duty Rubber Covered Extension Cords - 
2 and 3 wire. 25, 50 and 100 ft. lengths. 
Prices on request. 
3 Cond. Y 18AWG Shielded. Rubber Outer 
Jacket. t /_" O.D. (241/2 ft. coil). NEW $1.49 
6 Cond. = I SAWG Rubber Jacket. Ws" O.D. 
(251/2 ft. coin. NEW $1.95 

OUR COMPLETE 
CATALOG IS READY! 

SEND FOR YOUR COPY NOW! 
Material subject to prior aale. 25% dep. with 
all order.. Bal. C.O.D. Orders received Mess 
postage. shipped express. S1 lni mum order $3.00. 

FOREST SALES CO. Inc. 
702 Madison St.. Euclid 6 -1664 

OAK PARK. ILL. 

GROMMES 
THE G SERIES 

A complete line of 
amplifiers. 

P. A. and commercial 

Neal TV CLARIFIER 

Actually has 

FOUR TIMES 

the interfer- 
ence "Suck" 
of previous 
model. 

See your Jobber or 
WRITE FOR CATALOG 

Precision Electronics, Inc. 
641 -643 MILWAUKEE AVE. 

CHICAGO 22, ILLINOIS 

OW YOU'LL 

eateraOUI- K 
How to Use 
'Scopes! 

Don't let the oscillo- 

scope "stump" you! 

Learn to use it fully 
on all sorts of jobs - 
and watch your effi- 

ciency soar! 

MODERN OSCILLOSCOPES 

AND THEIR USES 
BY JACOB H. RUITER. JR. 

of Allen B. DuMont Laboratories, Inc. 

326 pages. 370 illustrations. $6.00 

Ifere at last is a book that makes it easy for you 
to become expert in the many uses of the greatest, 
most versatile service instrument of all-the os- 
cilloscope! It contains no involved mathematics. 
First, the author explains oscilloscopes fully -then 
gets right down to earth in telling exactly how to 
use them on AM, FM and TV service work 
from locating receiver troubles to aligning and ad- 
justing the most complicated circuits. 

HOW THEY WORK 
Expert ktinwledge of oscilloscopes helps you 

work faster, far more accurately and more profit- 
ably on all sorts of service and laboratory jobs. 
Basic subjects covered include: 1- Introduction to 
Oscilloscopes; 2- History of the Oscillograph; 3- 
Development of the Cathode Ray Tube; 4 -Prin- 
ciples of Cathode Ray Tube Operation; S- Details 
of the Modern Cathode Ray Tube; 6 -The Gen- 
eral- Purpose Oscilloscope; 7- Power -Supply Cir- 
cuits; 8- Amplifiers. Attenuators and Positioning 
Circuits; 9- Time -Base Circuits. 

HOW TO USE THEM ON THE JOB 
Each operation is carefully explained including 

the making of connections, adjustment of circuit 
components. setting the oscilloscope controls and 
analyzing patterns. About 400 illustrations includ- 
ing dozens of pattern photos make things doubly 
clear. Here are the specific how- to -do -it subjects 
covered: 10- Operation; 11- Interpretation of 
Basic Patterns; 12- Auxiliary Equipment; 13- 
Typical Applications in Electronics; 14- Servicing 
A -M Receivers; 15- Servicing F -M Receivers; 
16- Television Receiver Servicing; 17 -Use of the 
Radio Transmitter; 18 -Using the Oscilloscope in 
Teaching; 19- Additional Industrial Uses; 20- 
Photographing Cathode Ray Tube Patterns; (a) 
Glossary. 

Send coupon today! 

READ IT 10 DAYS ... at our risk! 
Dept. RN -42, RINEHART BOOKS. Inc.. 
Technical Division. 
232 Madison Ave.. New York 16, N. Y. 

Send MODERN OS('ILLOSCOI'ES AND THEIR I 
USES for 19 -DAY FiU E EXAMINATION. If book 
is satisfactory. I will then send you 86.00 promptly 
in full payment. If not. I will return book postpaid 
in good condition and owe you nothing. 

Name 

Address 

City. Zone. State 

Employers' Name and Address I 

Price outside U. S. A. $6.50, cash only. I 
Money back ..... return book within ww, 10 daays 
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Rejection Circuits 
(Continued front page 63) 

ceiver manufacturers, as suggested in 
Fig. 8, to immunize the blocking oscil- 
lator against minor circuit disturb- 
ances such as power supply variations 
and thermal noise in the resistors and 
tubes. The operation of a ringing coil 
was explained earlier in this article. 
To adjust the ringing coil, a scope 
should be used. The usual pattern to 
be sought when a gated control tube 
is used is shown in Fig. 8B. 

Origin of Noise 
Noise which arrives at the horizontal 

a.f.c. circuits has two possible origins. 
A portion of the noise is received with 
the signal at the antenna (or may be 
picked up by the down -lead), and the 
remainder of the noise is generated in 
the r.f. tuner. You can distinguish be- 
tween the two sources of noise by dis- 
connecting the antenna lead and com- 
paring the amount of snow in this 
raster with the amount observed be- 
fore disconnection. If the receiver 
noise is excessive, try changing the 
r.f. and mixer tubes. Overheated load 
resistors in the r.f. and mixer stages 
will contribute more noise than cool - 
running resistors. 

If the down -lead contributes exces- 
sive noise, as determined by discon- 
necting the lead from the antenna and 
testing the contribution of the lead as 
above, try using shielded cable from 
the antenna to the receiver. 

Boosters provide a better signal -to- 
noise ratio when installed at the an- 
tenna, other things being equal, be- 
cause once a signal has been allowed to 
fall to the noise level, no amount of 
amplification can recover the signal. 

The amount of noise which gets 
through an amplifier is directly pro- 
portional to the bandwidth. If the sig- 
nal -to -noise ratio is low, realign the 
receiver for one -half normal band- 
width and shift the center frequency 
of the picture amplifier to place the 
picture carrier near the top of the re- 
sponse curve. Do not try to compen- 
sate the i.f. curve deficiencies by ad- 
justment of the r.f. and mixer circuits, 
as this will lower the signal -to -noise 
ratio; it is important to obtain uniform 
band response in both the r.f. and i.f. 
circuits. 

Contributing Factors 
Wide fluctuations of line voltage, 

often encountered in rural areas, con- 
tribute to unstable synchronization. 
Accompanying symptoms of line -volt- 
age variation are changing focus, 
changing picture width, and some vari- 
ation in brightness. The sync can be 
stabilized in such cases by use of a line 
regulating transformer. 

Occasionally power lines are exces- 
sively noisy, causing loss of sync. At- 
tention should be given to antenna 
placement, power -line filtering, lead -in 
shielding, and, if possible, suppression 
of the man -made noise at its source. 
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Noise is occasionally generated in 
the receiver itself, due to minute coro- 
na discharges" in the high -voltage sys- 
tem, or to defective connections with 
fluctuating contact resistance. 

Some sync systems require neutral- 
ization to avoid instability, or actual 
oscillation, termed "squegging." Such 
neutralization may consist of a critical 
spacing between a pair of condensers 
and their leads. It should be observed 
that nearly all noise -rejection systems 
involve feedback control, and that suit- 
able means are taken in the design 
and /or adjustment of the circuit to 
avoid over -control or regeneration. 

Flywheel Noise Rejector 
The one type of noise rejector which 

does not utilize feedback control prin- 
ciples makes use of an electrical fly- 
wheel. ' If the sync pulses are devel- 
oped across a plate load which con- 
sists of a properly tuned ringing coil, 
the tuned coil will generate a sine 
wave voltage across its terminals. The 
frequency of this voltage is indepen- 
dent of the presence of random noise 
voltages, provided the "Q" of the coil 
is high. This sine -wave voltage is, 
therefore, utilized as a trigger voltage 
for the horizontal oscillator, which is 
thereby effectively immunized against 
noise. 

The efficiency of noise rejection ob- 
tained in this system is directly pro- 
portional to the "Q" of the ringing coil. 
If greater noise rejection is desired, 
the value of the shunt resistor across 
the coil can be increased. However, a 
higher "Q" results in greater phase 
shift of the ringing voltage if the fre- 
quency (phase) of, the transmitted 
sync is not quite constant, and the re- 
sult is a noticeable change in horizon- 
tal centering of the picture. 

A compromise must thus be made 
between-the desired degree of noise re- 
jection, stability of the transmitted 
sync, and tolerable drift of the picture. 
This can be determined only by ex- 
periment. 

AUDIO FAIR IN CHICAGO 
THE 1952 Audio Fair In Chicago will 

be held at the Conrad Hilton -Hotel 
in Chicago May 23rd and 24th. 

To give manufacturers and distribu- 
tors an opportunity to reach the huge 
high fidelity market in the Midwest, 
the Audio Fair In Chicago, counterpart 
of the Audio Fair held annually in New 
York, will follow the 1952 Electronic 
Parts Show. 

The Fair will he held on the fifth, 
sixth, and seventh floors of the Conrad 
Hilton. Manufacturers who participate 
in the Parts Show early in the week may 
remain in their fifth and sixth floor dis- 
play rooms for the Audio Fair at a re- 
duced participation fee. Manufacturers 
and distributors who are not exhibiting 
at the Parts Show may reserve display 
rooms on the seventh floor of the hotel 
for the Audio Fair. 

Unlike the parts show, the Audio Fair 
will be open to service technicians, 
sound specialists, and to the general 
public. 30 
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THE SELENIUM 
RECTIFIER "BIBLE" 
Most complete book of its kind ever published . . . 
80 pages of valuable information about Selenium 
Rectifiers . . . 48 pages of Radio and Television 
circuit diagrams . 20 pages on Power Rectifiers ... 3 pages on High Voltage Rectifiers . . . a 7 
page cross index replacement guide. Send 50c for 
your copy or see your distributor. 

Sarkes Tarzian, Inc., RECTIFIER DIVISION 
Dept. R -2, 415 N. College Ave. 

Bloomington, Ind. 

SPRING SALE 
PRICES SLASHED 

Don't Buy Tubes until you get our prices. 
Westinghouse Kuprox Rectifier 0.64 Amp. 28 

Volts. Reg. $11.00 ea. Special $1.95 
12 BRAND NEW 10" PHONO RECORDS -Ass, 

Jazz- Popular. Please Specify $1.79 
Single Pole -10 Pos. 2 Gang Switch 29c 
2 piece, 5 pole Male and Female separable Amphenol 

plugs. Both with Flex. shielded cables. Approx. 
5 £t. long. 35c pair 3 pr. for $1.00 

Grind your own Crystals. Pure Brazilian Quartz. Vari- 
ous sizes and thicknesses. 1/2 lb. pkg $1.00 

4 Tube Drilled Chassis, 4 % "x61/2 "x11/2 ". 29c each 
4 inch P.M. SPEAKER $1.50 
5 in. 450 ohm Dynamic Speaker $1.35 
Signal Corps Phones -2 M. Ohms (8 M. Ohms $1.25 Imp.) 

$ xt. Cord land Plug, 40c 2 Ft. 

TOBE TUBULAR ELECTROLYTICS 
20 -20 MFD. 150 V...49e 30 -30 MED. 150 V...575 
40.40 MFD. 150 V...59e 

Low -Loss Short Wave 
Lock Type Air Trimmer 

Variable Condensers 
5 Pl.- 2OMmfd. ....14c 

@k 7 PI.- -25 -30 Mmfd..155 
t i 8 P1-30 -35 Mmftl. .lfie 

14 PI. -56 ttmfd ....24e 

3 GANG T.R.F. 
VARIABLE CON- 
D E N S E R S 

.000365 Con- 65e 

PGGLTE SLIDE 

SWITCH . 15e 
1,000 OHM WIRE WOUND POTENTIOMETER....15e 
30 HY- FILTER CHOKE SHIELDED.. ....3 for $1.25 
CARTER WIRE WOUND C.T. VARIABLE 20 OHIN 

RESISTORS - 85e ner doz. 
PIEZO CRYSTAL HOLDERS..12 for $1.00 -$6.00 per C 

RCA Baud Switches - 
3 gang. 3 pos. 3 band.30e 6 gang. 4 pos. 4 -5 band.40c 
Trimmer- Padder Asst. -all isolantite- singles, dual: 

triples -lOO asst. pieces 52.25 
Philez push button Rotary Switch Double Pule....35e 
ATTENTION: Prospectors. Expl orers for H idden Treasures! 
Construct a U.S. Army Tyne of Metallic Mine Detector 
Amplifier. Amplifier unit only (less tubes and bat 
teries) with cables, headphone cord, and jack. Army 

ring diagram. Type AN /PRS -1 $1.95 
RCA Asst Mica By -Pass Cond. .001. 100 fer...95e 
8 or 9 Gang Push Button Switch 49e 
DRILLED CHASSIS FOR 5 -6 tubes 5 "x10 "xl 1/2" 25c 
PHONE JACKS -OPEN & CLOSED AUTO 18e 
EBY SPEAKER VOL. CONTROL -60 OHMS 15e 
SALE -PHONO RECORD ALBUMS -12 " -3 comp. 15e: 

10 "-3 comp.-15c; 4 comp. 20c; 12 comp. 69e 
VULCAN HEAVY DUTY 100 WATT SOLDERING IRON. 

Built for U.S.N. -Brand New-Eouiv. sells for 
$8.50 OUR PRICE 52.99 

AMERTRAN AUDIO OUTPUT XFORMER -Pri. 10.00I0 
@ 15 MA: Sec. 300. 6 -1 Ratio $1.49 

MINIMUM ORDER $3.00 -NO C.O D. 
SHIPMENTS- PLEASE INCLUDE POSTAGE 

NEWARK SURPLUS MATERIALS CO. 
Dept. AP 

324 Plane Street NEWARK 1, N. J. 

THE FINEST IN 

HIGH FIDELITY 

RECORDING 

Oat , Caste 

DEALERSHIPS AVAILABLE NOW! 

MAIL COUPON FOR INFORMATION TODAY! 

DUKANE CORP. Dept. RTN -42, St. Charles,lll. 

Please send information on the 
DuKane Magnetic Tape Recorder. 

I am interested in a dealership. 

Name 

Address 

City State 

ESTABLISHED AS OPERADIO" 1922 
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SINGLE OR STACKED_ 

POWERFUL ALL CRANNL PERFORMANCE 

PLU S, 

rWITH THE SENSATIONAL NEW 

ROGER- PHILLIPS 
FIVE ELEMENT ALL CHANNEL 

YAGI 

ALL CHANNEL COVERAGE 

HIGH FRONT TO BACK RATIO 

REDUCES CO- CHANNEL INTERFERENCE 

COSTS LESS THAN DOUBLE STACKED ARRAYS 

RUGGED CONSTRUCTION...EASIER TO INSTALL 

PROVIDES EQUAL GAIN ON ALL CHANNELS 

PERFECT MATCH FOR 300 OHM LINE 

PRE- ASSEMBLED...LIGHT WEIGHT 

Model AC -5 
(%4 Wave Stacking Bars Built-in...Ready for Use) 

Write Today for Technical Literature 

e.'. e« -.'r' 

MENNEN EC\.. 
26° 

RATO 

,e if N 

717 -RA NO. LAKE AVE., PASADENA 6, CALIF. 
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Mac's Service Shop 
(Continued from page 64) 

manded. "Why he scarcely knows 
enough about surgery to cut his own 
fingernails. You know he would never 
be allowed to publish the book. It 
would be murder!" 

Barney strode slowly and deliber- 
ately over to the wall calendar and 
with a circling thumb and forefinger 
ringed the date: April 1st. "April 
Fool, Matilda!" he shouted as his face 
broke into a delighted grin. 

"You mean there are no books like 
that about television ?" she asked with 
a suddenly rose complexion. 

"No, I mean I was just joshing about 
writing a book myself. I was not kid- 
ding about the fix -it- yourself books on 
television." 

"I've seen some of those books my- 
self," Mac broke in; "and the better 
ones are not really too awful. They 
do not encourage the set -owner to take 
the back off the set at all. About all 
they do is tell how the size and linear- 
ity controls can be used to correct 
minor picture defects and to give some 
pointers on orienting the antenna to 
get rid of ghosts, etc. When more than 
this is required, they recommend that 
a technician be called. 

"On the other hand a few books are 
appearing that attack technicians as 
being crooks and gougers and blatant- 
ly assure the set -owner that he can 
repair practically anything that goes 
wrong with the set without the use 
of instruments. That, of course, is 
a deliberate misrepresentation. The 
fact that a money -back guarantee is 
given with some of these books does 
not change this fact in the least. That 
money -back business is an old dodge 
that takes advantage of the fact that 
not one person in a hundred will bother 
to return a low -cost item for a refund 
even though he is not satisfied with it." 

"I don't imagine you are much con- 
cerned with the business that the sale 
of these books will take away from 
technicians, are you ?" Barney wanted 
to know. 

"Not at all," Mac replied quickly. 
"As you know, after the guy has fouled 
his set up but good, he will call us; 
and then we shall follow our estab- 
lished policy of upping the tariff sharp- 
ly for working on a set that shows 
definite evidence of having been tam- 
pered with. As I have explained to 
you before, we do not do this with any 
idea of 'punishing' the owner for try- 
ing to do his own repair work. It is 
simply to pay us for the extra time ex- 
perience has shown will be necessary 
to repair and thoroughly check a re- 
ceiver when a natural set failure has 
been aggravated and complicated by 
untrained tinkering." 

"Well," Barney said as he started for 
the service room, "since I have decided 
not to write that book, perhaps I had 
better start doing a little work for that 
million." 

"That's not a bad idea," Mac agreed 

...when BROOK AMPLIFIER 
owners tell the story 

tr so much better. 

470::::;;;;;;;;;;;;; 
's'C °eve. 

sc dcor 
1 

O'4'4.. 

sty. t0 tCi °° CW ¡lt t é 
tuck [Oer ecf,.'ci 

oy cT se 
1 °ptvl,._ °1 °[ 

May we suggest 
that you assemble 
your home music 
system around 

TNf 

ALL TRIODE HIGH QUALITY 

AUDIO AMPLIFIER 
Write for detailed information, free 

booklet, b'ettez 4Cdte.ci.c9, and name of 
dealer in your locality. Dept. RD-2 

BROOK ELECTRONICS, INC. 
34 DeHART PLACE, ELIZABETH 2, N.J. 

Accurate Component Tester 
Build SI 00 Instrument 

Yourself -From Junk Box! 

Build a bridge for accurate 
measurements of resistance ca- 
pacity, inductance. Startling 
new Circuit reduces testing 
time; gives accurate precision 
measurements; indicates direct 

values Or %C of dev ation of selected standards. Book- 
let with complete plans -simple, easy test. many 
tables, diagrams. make it a for amateur, en- 
gineer-only $1.00. postpaid! Guaranteed. money back 
in 7 days if not 'tickled pink." Write today. 

TECHNOLOGICAL DEVELOPMENTS 
475.8 Filth Avenue, New York 17, N. Y. 

COUPON-OF-TH E MONTH 
TUBES -STD. BRAND 3525 or I2SQ7... -.2 for $0.99 
VOL. CONTROLS -STD. BR. .5 Meg. W. SW3 for .99 
CONDENSERS -40 -40 Mfd. 150V 2 for .99 
CONDENSERS -40 -20 Mid. 150V FP. 2 for .99 
LOOP ANTENNA -HI GAIN (5 ^58 ̂ ) 3 for 99 
SAPPHIRE PHONO NEEDLES (List $2.50) 2 for .99 
OSC. COILS 455 KC Ifor 12SA7) 4 for .99 
RESISTOR KIT -50 Asstd. 1/2 to 2 Watt .99 
BYPASS COND. KIT -I8 Asstd .99 
DIAL CORD KIT -100 ft. Asstd. & 6 Springs .99 
GRILLE CLOTH -6 Asstd. 6 ̂ x6^ & 10 Knobs .99 

COMBINATION KIT -All above Items -Only 10.00 
WITH THIS COUPON -ORDER AT ONCE 
Write for Monthly Coupons and Bulletin 

RADIO DISTRIBUTING CO.,Pasadena 18, Cal. 

Amaze Yourself and Your friends! 
By Adding Pipe- Organ -Type Bass 

to your present Amp. and Spkr. 
without muffling highs & middle 

REVOLUTIONARY CIRCUIT INVENTION 
only 4- resistors & 4- condensers 

No. A25 Schematic L Data 52.00 

DULL'S ELECTRICAL TRANSLATIONS 
702 N. Bancroft Wilmington, Del. 

ItA1110 .% TELEVISION NEWS 
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as he followed him; "but if you really 
do want to make a lot of money, I can 
give you an idea to be thinking about." 

"I'm all ears; let's have it." 
"Well, you start thinking of a good 

use to which you can put these TV 
towers after the necessity for them has 
gone. As more and more TV stations 
come on the air and fringe areas cease 
to be fringe areas, these towers are 
going to start coming down. Then a 
man will be able to pick them up, I 
figure, just for dismantling them. Now 
if you can think of a really practical 
use to which you can put these light, 
sturdy, long -lasting sections of tower, 
you will really be in business. About 
all I have come up with so far are rose 
trellises and grape arbors; but I am 
sure that a sharp character like your- 
self, with an imagination equal to that 
of Baron Munchausen, will be able to 
do much better than that." 

"Um- m -m -m," Barney said as he 
pulled thoughtfully at an ear lobe, "I 
believe you've really got yourself an 
idea there. For a while, of course, a 
guy could dismantle the towers in an 
area where a new TV station started 
up and resell them in other fringe 
areas, but the sections are so bulky and 
hard to transport that such a plan 
would not be very practical. I guess 
I'll have to dream up a really super 
on- the -spot conversion for them." 

"I'll be eagerly awaiting to hear 
about that," Mac promised as he 
switched on the bench lights and picked 
up his solder gun. ss 

D.C. POWER SUPPLY 
By NATHAN GREEN 

OR the small radio shop or the exper- 
-Limenter with limited funds there is 
always the problem of purchasing ex- 
pensive test equipment which may be 
used very infrequently. Some shops, for 
example, handle very few auto radios 
and yet need a convenient source of d.c. 
power. We have found it convenient to 
employ an automobile generator run by 
an electric motor through a pulley -V- 
belt arrangement. The generator was 
obtained from an automobile "grave- 
yard" for $3.00. The motor is the one 
used to run the shop grinder; it is 
mounted on a motor rail so it is easily 
moved from grinder to generator. The 
generator (from a Chevvy of 1934 vin- 
tage) is operated at a speed of approxi- 
mately 1000 rpm by the 1/4 hp. motor. 
At this speed the no -load voltage is 
about 7.5 volts which drops to 6 volts 
when an auto radio is being tested. To 
change the voltage any large amount it 
is necessary to change the pulley size, 
but small adjustments can be made by 
changing the position of the generator's 
third brush. The setup is completed 
with an ammeter obtained from the 
sane auto "graveyard." The output of 
the generator shows up on the oscillo- 
scope as a most peculiarly shaped pul- 
sating current, but so far we have never 
felt the need of filtering. The mechani- 
cal noise is somewhat reduced by 
mounting the whole assembly on 
sponge rubber feet. 

For special purposes a no -load voltage 
of about 18 volts may be obtained by 
turning the armature at 1600 rpm. 30 
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Model 
M-51 

for emergency communications 
USED BY HUNDREDS OF MUNICIPALITIES FROM BOSTON, MASS., TO ALHAMBRA, CAL. 

ARM MONIAoIO 
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." 

5 Models for All Systems 

6 VOLT MOBILE 

M -51 
Tuneable 30.50 MC 

M -101 
uneable 152.163 MC 

115 VOLT AC -OC 

PR -31 
Tuneable 30 -50 MC 

PR -8 
Tuneable 152 -163 MC 

AIRCRAFT 

AR -1 
AM Tuneable 108 -132 MC 

115 Voll AC -DC 

ykcl14 
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 . 

For Complete Information: See Your Jobber -Or Write Us Today 

RADIO APPARATUS CORPORATION 
55 N. NEW JERSEY ST., INDIANAPOLIS 4, IND., PHONE: ATLANTIC 1624 

(la' 
KESTER 
FLUX-CORE 

SOLDER 

IN DEMAND and used by the 
manufacturers of original equipment 
... Best for you, what could be 
better ... Kester Rosin -Core, "Resin - 
Five" and "Specialized" Solders! 
KESTER SOLDER COMPANY 

4235 Wrightwood Ave., Chicago 39 
Newark 5, N. J. Brantford, Can. 

KESTER 

° SOLDER 

SELENIUM 
Current 

(Continuous) 

RECTIFIERS- 
18/14 
Volts 

FULL 

36/28 
Volts 

-WAVE BRIDGE 

54/42 
Volts 

TYPES 

130/100 
Volts 

2 Amps. 
4 Amps. 
6 Amps. 

10 Amps. 
12 Amps. 
20 Amps. 
24 Amps. 
30 Amps. 
36 Amps. 

$2.20 
3.75 
5.50 
6.75 
8.50 

13.25 
16.00 
18.50 
25.50 

$3.60 
6.75 
9.00 

12.00 
16.00 
24.00 
31.00 
36.00 
45.00 

$6.50 
8.75 

14.00 
20.00 
25.50 
36.00 
48.00 

$10.50 

36.00 
45.00 
52.50 ..... 

All our Rectifiers are new A Guaranteed one year. 
We manufacture special types of rectifiers and recti- 
fier supplies to your specs . . . FAST DELIVERY. 

Weston Micro -Ammeters 
0 -100 Micro -Amps Range with blank Scale. Brand New. 
in original Weston cartons Special $5.95 

New, Selenium Rectifier Transformers 
PRI: 115 V. (i0 cycle in. I 4 Amps $ 8.75 
:SEC: 9, 12, 18. 24, and i 12 A:n:s 16.75 

36 Volts. ' 24 Amps 35.75 

QUALITY, 
NEW & GUARANTEED, 
Many Others 

-Write 
0A2 $1.00' 
062 1.10 
OZ4 .65 
1A7GT 1.00 
1B3GT .85163H6 
1AE4 1.10'6BK7 
1N21 .80 
1N21 -8 3.50 
1N23 1.45 
1N23 -A 2.50 
1N23 -B 3.75 
1N34 .65 
1X2 -A .90 
2B7 .75 
2E24 . 3.95 
2E26 . 3.25 
3A4 .85 
3AP1 10.75 
3BP1 6.75 
3BP11 10.00 
3D6 .50 
3Q5GT . 1.00 
5FP7 . 1.95 
SU4G .59 
5V4G 1.05 
5X4 .85 
5Y3 .49 

95 6A3 .12BD6 
6A C7 

.98 

.65 
6AJ5 J5 1.65 

TESTED 
in 

Not Listed (XMTG, 
for Low, Low 

6AK5 ....$0.95 
6AN5 .... 2.95I 
EAQ6 .... .90'125R7 
6AR5 .... .75 .... .80 .... 1.40 
6BQ6GT .. .70 
6C4 .65 
6C8G .70 
6F6 .95'955 
6F7 .98 
6F8 -G .98 
6H6 .75 
6J5 .55 
6J7 .95 
6K7 .75 
6L7 .98 
6R8 .80 
657M .98 
6567 .98 
65H7 .70 
GSJ7GT ,- 
6V6GT .60 
6V6 1.50 
6X5GT 45 
12A6 .7S 
12C8 .85 

1.25 
125F5 .95 
325X7 .95 

TUBES 
Stock Now; 

etc.) 
Prices. 
12SJ7 ..50.75 
125L7GT . .75 ... .75 
GE 211... .75 
304 -TH ... 8.95 
304 -TL ... 8.95 
807 1.65 
813 9.25 
GE 872 -A 4.50 

.45 
1603 . 5.25 
1616. .75 
1624 1.40 
1625 .40 
1626 .40 
1629 .30 
2050 1.50 
2051 1.25 
5608 -A 2.95 
5910 .75 
9004 .44 
9005 1.50 
9006 .44 
VR -105 1.25 
VR -150 n 
7C30 95.00 

"AND MANY, 
MANY, OTHER 
TYPES -OR' 

OR WRITE.." ARR 
ELE[TROI1I[5 [ORP. 

136 Liberty Street, N. Y. 6, N. Y. REctor2 -2563 
Terms: 25% with order, balance C.O.D. -Send a few 
cents 

. 

for 
N.Y.C. Remember, 

postage-All 
mmber,, you can 

merchandise guaranteed, 
order tubes not isted at 

same savings. 
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SO IMPORTANT- it was 
Featured in Special Article 
in 
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,I:I1IRIc,ltt CR TUBE 

TESTER- REACTIVATOR 
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 mcgohms 

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 S 
the instrument in 10 days in good 
condition. - -- -RUSH THIS COUPON - - ---i 

TRANSVISION, INC. 

95 
NET 

DEPT. RN4 NEW ROCHELLE. N. Y. 

( ) Send rne.-CR Tube Tester -Reactivator(s), I 

( ) Enclosed find $_ deposit. Balance C.O.D.' 
( ) Enclosed find $_ in full. Send prepaid. 

Naire 

Address 

f City 

I 66 

State j 

.Junction Transistor 
(Continued from page 39) 

practically no heat loss, making it use- 
ful in applications where very large 
numbers are required, such as elec- 
tronic computers of various kinds. It 
is extremely rugged, reliable, and has 
an almost indefinite life. A typical 
value of transconductance is 33,000 mi- 
cromhos per milliampere, and of am- 
plification factor, 39,000. Since the 
output impedance of a cathode follower 
is 1 /Gm, an output impedance of 5 ohms 
is possible with a current of 5 ma. The 
Gm is inversely proportional to the ab- 
solute temperature, so that fantasti- 
cally large values can be achieved by 
supercooling. Its noise figure is better 
than some vacuum tubes, being as low 
as 10 db and less on some of the units 
which have been tested. 

These characteristics are certainly 
sufficient to justify the excitement and 
anticipation brought about by the an- 
nouncement that such a device had 
been developed. Lest anyone be mis- 
led, it would be well to emphasize that 
this device is not commercially avail- 
able at the present time, but commer- 
cial production is definitely planned 
for the near future. -3pr 

WALKER HEADS FCC 
PAUL A. WALKER has been named 

to the post of chairman of the FCC, 
succeeding Wayne Coy who resigned 
recently to accept a position in private 
industry. 

Mr. Walker has served as vice- chair- 
man of the Commission since 1945 and 
a member of the Commission since its 
inception in 1934. - 

PHOTO CREDITS 
Pages Credit 
35, 38, 37 Belmont Radio Corporation 
38, 39 Bell Telephone Laboratories 
40, 41, 135 Audio & Video Products Corporation 
42 T V Products CO. 
47 Allen B. Du Mont Laboratories. Inc. 
48 (left( Brach Manufacturing Corp. 
48 (center) Blonder Tongue Labs.. Inc. 
48 (right) JFD Manufacturing Co.. Inc. 
54 Sylvania Electric Products. Inc. 
57. 102 Channel Master Corp. 
711 General Electric Company 
74 (left) Brociner Electronics Laboratory 
74 (center) Radio Corporation of America 
74 (bottom) G & H Wood Products Co. 
104 V S Air Force Photo 
136 Tape Recording Industries 
144 World Friendship Society of Radio Amateurs 
138 British Information Services 

ERRATA 
In Fig. 2, page 39 of the February 1952 

issue ( "A High -Quality Audio Amplifier ") 
resistor R.: should be omitted from the dr- 
cuit entirely. The B plus lead should con- 
nect to pin 8 of V0. CH, should be 25 hy., 
20 ma. rating. Use the smallest available 
size. For C., C,, C,o, C1,. a 500 v. rating 
is adequate. 

The parts list accompanying Fig. 3. page 
51 of the February issue ( "A High Gain 
Signal Tracer -Amplifier ") contains an er- 
ror. T, should be a 300 -0 -300 volt unit in- 
stead of the 150 -0150 volt unit specified. 

In the January issue. the coil table on 
page 41 ( "A Vacuum Tube Keyed Trans- 
mitter") doesn't specify the winding length 
for L: when used on 80 meters. This fig- 
ure should be 1 inch. 

TUBES AT LOWEST PRICES 
IA7 S .79 6C4 S .48 12AT7 ..$ .95 1B3 .85 GCe6 ... .55 12AU6 .65 3L4 .59.6H6M ... .5812AU7 .65 
1 L6 .95.6J5M .6512gV] .. .85 1LNS .90 6J6 .95' 12AX7 .65 1R5 .59' 656 .65 12BA6 .55 ISS .80 6Nb . . 1.50 12BA7 .80 1T4 .75 6N7 . . . 1.10 126E6 .55 1U .65'654 .55.12J5GT . .50 lU5 .55 657M .95 125A7GT.. .75 3Q4 .70 65A7M /GT. .75 12SFSM . .70 3V4 .65 65C7 . .95 12SK7M . .65 5Y3 .35 6SH7M/GT, .70,125Q7 . .75 5Z3 .65 65J7M GT. .80' 12517 . .85 6AB4 .65 6557M GT. .55 125R7 . .70 6AC7 . . .90 65L7 . . . . .65 148G . .85 GAGS .80 65147 . .65 3911 .95 6AL5 .48 65Q7GT .. .65.2526GT .. .59 6AQS . . .65 678 .95 25W4 .70 6AT6 . .48 6V6GT .55 35L6 .55 

6AV6 
. . 

. .65 16W3 .49 35W4 ... .45 
GABS/655. ,90 6%O .403525 ... .48 
6BA6 ... .55 6X5 .40 50 8 5 
6BC5 ... .65 6Y6 .70 SOCS ... .SS 6B.7A. ... .SS 
6BF5 

E6 . 
. . .75 

.60 
12AD6 

7 . ... . . 

. .60 
1.20 

59 
50L6 

.90 6BF6 . . . .70 12AT6 . .45 89Y .75 
IMMEDIATE DELIVERY! 

Write for quotations, many other types available. 20% Deposit with order. balance C.O.D. All tubes subject 
to prior sale. Prices subject to change ttithout notice. 

WRITE. WIRE. CALL- TODAYI 
We Buy Anything in Electronics - 

large or small Quantities! 

NAT ADELMAN 
168 Washington St. New York 6, N. Y. 

CO. 7 -6091 

BRAND NEW TUB S 
082 . ..S 1.50 6AV6 ....50.55 65.17 .... .79 
lA3 . .75 664G .... 1.39 6557 .. .79 
1B3GT .. .95 6BA6 .... 70 6567GT .. .89 
1G5 .. .65 6BE6 .... 70 65N70T . .89 
1H4G .. .89 6BG6G ... 1.75 65R7 . .. .79 
iLNS 6BL7GT .. 3.5. . 

IR4 . .. 69 6C5 .79 
15 65 

65T7 7 
. 

. 

. .. 1.89 10 .. .79 6T8 1.00 155 . 

6W4GT 
.79 

IV .99 
21 XA LA 

784 .79 
7H7 .79 

6J5 .79 

Complete Line of Transmitting & Receiving Tubes. 
Send CAsh With Order and Save C.O.D. Charges! 

2C40 7C5 .79 8.50 
3A8GT .. 1.59 
3C23 .. 8.95 
354 .. 
4E27 .. 16..50 

79 
5BP1 
5T4 . .. 1.98 
5V4G 1.10 
5Y3GT . 

5Y4G . 

5Z3 . . . 

6A3 . .. 
6AB7 .. 

6AC7 . 

GAGS .. 

6AC7 .. 
GARS .. 
6A56 .. 

6ALS .. 

6AN5 .. 
6AN6 .. 
GARS 
6AK6 .. 
GA56 .. 
6AT6 
6AV6 

.52 
.75 
.89 

1.49 
1.29 

.99 

.99 
1.39 
1.45 
1.00 

.49 
4.95 
4.95 

.79 

.75 
2.95 

YOUR 
SURPLUS 

WANTED! 
We Pay 
Highest 
Prices! 

J. S. H. SALES CO. 
Dept. R -11. 7552 Melrose Ave., Los Angeles 46, Calif. 

h 

S 

RADIOS 
2 5 3 band Electric and /or battery 

TELEVISION 
AC /DC Operaron 

TEST INSTRUMENTS 
Write for FREE Cal°log 

A R K AY -Radio Kits, Inc. 
120 Cedar St. . New York 6, N. Y. 

h 

TWO pets MAKE UTTER i 

No matter how difficult it has been for you to learn 
code before. I guarantee that you will memorize the 
Morse International Code in two hours or return 
method within 5 days and I will refund your money. 
Get in on the fun of 'easy license' civilian radio. Send 
one dollar for complete method. NOTHING ELSE 
To ßU1" ` 

OTTO LUTHER, NEW PRESTON, CONN. 

HIGH SPEED WITHOUT 
NERVOUS TENSION 
REVEALING BOOK 
show's how crack" 
operators develop high 
Learn 

and proficiency. fo r 0 Ama- 
teur or Commercial Radiotelegraph Lt- 0, be cense. or improve your 
sending and receiving - 

I with the Candler System which develops ra- -d 
s dio- telegraph experts and code champions. FREE CANDLER SYSTEM CO. 

Box 928, Dept. 2 -D, Denver. Colo. BOOK I ________ _ 

RADIO & TELEVISION NEWS 
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Rafe 50c per word. Minimum I O words 

RADIO ENGINEERING 
COMPLETE radio, electronics theory & practice: 
television ; broadcasting : servicing ; aviation, ma- 
rine, police radio. 12 or 18 months. Catalog. Val- 
paraiso Technical Institute, Dept. N, Valparaiso, 
Ind. 

SALE 
B.C. 348 110 volts, almost unused. Make offer. 
A. C. Woodrich, 35 Highland Pl., Wellsville, N. Y. 

HEARING Aids. Zeniths, Western Electrics. Re- 
conditioned. Make miniature transmitters or re- 
ceivers. Complete with ear piece and cords. $16.00 
each. Gloria Davis, 2135 Caten Ave., Brooklyn, 
New York. 

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. 

DIAGRAMS Radio. Record Changers, Recorders, 
75e; Television with Service Data, $1.25 up. State 
manufacturer and model number. Kramer's Radio 
Service, Dept. N8, 36 Columbus Ave., New York 
23, N. Y. 

RECORD changer parts for leading makes. We 
ship everywhere. Friend's Wholesale Distributors, 
106 N. 6th St., Philadelphia 6, Pa. 

VITA -DRIVE is an excellent cleaner for slipping 
rubber phono drives and belts. 75c for 1 oz. bot- 
tle. Write for circular. Friend's Wholesale Dis- 
tributors, 106 N. 6th St., Philadelphia 6, Pa. 

POCKET Drafting Machine. Solves trig and im- 
pedance problems. $3.00 postpaid. Triculator, 643 
W. 109th Pl., Los Angeles 44, Calif. 

TV and FM Antennas. Yagi, Conical, Bow -Tie. 
Mounts, accessories. Lowest prices. Wholesale 
Supply Co., Dept. H, Lunenburg, Mass. 

BACK Copies Ire Proc., Tan. '43. thru 1951, 
$50.00 ; Electronics, Jan. '45 to present, $40.00; 
HST, Nov. '42 thru 1949 ex. Mar. '43 & May '49, 
$25.00, express prepaid. Box 522, Radio & Tele- 
vision News, 185 N. Wabash, Chicago 1, Ill. 

WANTED 
WILL buy all ART13 /T47A, $220.00; ART13 /T47, 
$150.00; BC348's (not B's or C's), $65.00 ; R77 
receivers only $400.00 ; complete ARC -3 unit, 
$750.00 ; BC312's, $65.00 ; BC342's, $60.00 ; ARC -1 
complete, $600.00. Ship via express C.O.D. Sub- 
ject to inspection, to H. Finnegan, 49 -57 Washing- 
ton Ave., Little Ferry, N. J. 

AN /APR -4, other "APR -," "ARP, -," "TS -," 
"IE -" ARC -1, ARC -3, ART -13, everything sur- 
plus ; Tubes, Manuals, Laboratory equipment. De- 
scribe, price in first letter. Littell, Farhills Box 
26, Dayton 9, Ohio. 

WANTED. New, complete EE -108 sound powered 
field telephone sets. Wire prices and quantity, col- 
lect. Coastal Corp., 447 Calvert Ave., Alexandria, 
Virginia. 

CORRESPONDENCE COURSE 
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. 

PE a Broadcast Engineer. FCC license prepara- 
tion. $25 complete. W. R. Moody, Consulting 
Electronics Engineer, 5705 Carters Lane, River- 
dale, Md. 

MISCELLANEOUS 
REPAIR your own radios, tells how. $1.00 post- 
paid Information free. Slates Radio Service, 
Corsicana, Texas. 

SPEAKERS repaired, wholesale prices, guaranteed 
workmanship. Amprite Speaker Service, 70 Vesey 
St., New York City 7. 

LOWEST Prices. We shop for your TV, radio 
needs. Smallest part to complete units. Details. 
TV Shopper's Service, Box 521, Radio & Televi- 
sion News, 185 N. Wabash, Chicago 1, Ill. 

"SUBSTITUBE" beats tube shortage. 900 direct - 
interchangeable tubes listed. Chart, 50c. Alex- 
ander, 780 E. 214th St., New York City. 

April, 1952 

pR 

S JAL E 
BRAND NEW 

STANDARD BRAND TUBES 
Individually Boxed and Guaranteed 

OZ4 ...$.59 
A7 ... .98 
B3 ...1.02 
H5 ... .89 
N5 ... .87 
R5 ... .82 
S5 . . . .79 
T4 . . . .83 
U5 ....78 
X2A .. .96 

3Q4 . . . .89 
305 ...1.02 
5U4 ... .65 
5V4 ...I.10 
5Y3 ... .47 
6AB7 ..1.39 
6AC7 ..1.21 
6AG5 .. .86 
6AH6 ..1.49 
6A1(5 ..I.49 
6AL5 .. .68 
6AQ5 .. .72 
6AT6 .. .68 

6AU5 ..1.59 6SA7 .. .76 
6AU6 .. .76 6SI(7 . . .79 
6AV6 .. .67 6SL7 ..1.19 
6AB6 .. .69 6SN7 .. .89 
6BA7 ..I.I6 6SQ7 .. .72 
6BC5 .. .86 6T8 ...1.19 
68E6 .. .82 6V6GT.. .86 
6BG6 ..1.76 6W4 ... .66 
6BH6 .. .86 6W6 ... .89- 
6BN6 ..1.32 6X4 ... .74 
6B136 ..1.44 6X5 ... .74 
6C4 ... .76 7C5 ... .89 
6CB6 .. .86 7F7 . .. .93 
6CD6 ..2.49 7N7 ... .99 
6F6 ... .88 7Z4 ... .84 
6H6 ... .76 2AT6.. .65 
615 ... .59 2AT7..1.09 
616 ...1.09 2AU6.. .89 
6J7 . . . .81 2AU7.. .96 
61(6 ... .66 2AV6.. .79 
6K7 ... .74 2AV7..1.24 
6L6GA.. 1.69 2AX7. . .99 
6S4 ... .76 2BA6.. .79 

Above only partial list of Pubes 
on sole. Send for complete list. 

12BE6. .79 
12SA7 . . .77 
1251(7.. .77 
12SN7..1.09 
12S(17 ...68 
14A7 . . 1.03 

14B6 .. 1.03 
19T8 . . 1.34 
25BQ6..1.49 
25L6 .. .85 
25W4 .. .88 
35L6 .. .86 
35W4 .. .58 
351'4 .. .86' 
3525 .: .57 
50A5 .. .96 
5085 .. .86 
5005 .. .86 
50L6 .. .72 
117Z3... .78 

630 CHASSIS 

World's Finest 
TV RECEIVER 

New and improved Super Famous "030" T.V. 
Chassis, 30 tubes (including 3 rectifiers man - 
utactured under license by the Radio Corpora- 
tion of America. 
Standard R.M.A. Guarantee! FREE replace- 
ment on all detective tubes and parts. FEA- 
TURES: Full channel coverage. Dis- 
criminator -type FM sound system. Im- 
proved picture brilliance. AFC horizontal 
hold. 1 -stage sync. separator and clipper. 

Automatic brightness control. 4 Mc band 
width. Highest quality parts used. All 
standard tubes. For all Cathode Ray tube 
sizes and types. 16 ", 17 ", 19 ", 20 ", 24" Tubes. 
With Ili -Gain standard coil tuner and R.C.A. 
1Ii -Fi 12" Speaker, knobs and hardware. Less 
Cathode Ray $141.50 Tube 
630 DX Chassis -Extra power for 

fringe areas. Can be operated 
. without booster or complicated 
antenna. Less Cathode flay Tube. $ 15 I .50 

Available with Du \font I n p u t 
Timer FM Radio, less Cathode 
Ray Tube I48.50 

Chassis Mounting Brackets when 
ordered with chassis 4.95 

FREE -New Big Catalog Just Off the Press!! 

STEVE -EL ELECTRONICS CORP. 
Dept. CS 61 Reade St., New York 7, N. Y. COrtlandt 7 -0086 

VISIT OUR 
NEW STORE 

MAGNETIC TAPE 

RECORDERS 

NETWORK 

RECORDER 

NWR -1 

64 1 

just like being there' 

THE ONLY low cost high 
fidelity tape recorders 
delivering professional 
performance. Professional 
users' net prices begin at 

$34500 
Write for Bulletin #102 
Manufactured By 

Berlant Associates 
4917 W. Jefferson Boulevard 

los Angeles 16. Californie 

4111111k l l 

PICTURE 
TUBES 

(magnetic deflection types only) 

WITH A ONE YEAR GUARANTEE 
for 

X30 PER 

INCH 

Tubes smaller than 12" @ $15.60 minimum. 
Add $1.50 per tube for all metal tubes. 

Send us your dud picture tubes. We will 
return them completely factory rebuilt with 
all scratches removed, new gun, coatings and 
screen and guarantee them for 1 year. Broken 
neck tubes must have at least 2" of neck. 
Send them prepaid, packed securely and 
insured. Include full payment with order 
and we will ship in 48 hours. Otherwise 
allow 1 week C. O. D. All shipments collect. 

EXAMPLE: 16" TUBE X $1.30 - $20.80 
if metal tube add 1.50 

PACKING? Send a $2.00 deposit and we'll send 
you a shipping carton. Deposit will apply to' 
order. Be sure to include tube type and size. 
DEALERS: Save money -don't hang on to duds - 
turn them into new stock. 

All prices subject to change without notice 

VACT RON 
398 ASHFORD AVE., DOBBS FERRY, N. Y. 
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DOW SURPLUS 
TELECHRON SYNCHRONOUS MOTOR 

Type C2M 115V -6O cycle Model 822 M.-6-$3.95 
RPM- Removed from ew Surplus 

MISCELLANEOUS ITEMS -ALL NEW 
Rubber Grommets -100 asst. $0.89 
BC 457- Xmitters 4 to 5. 3 me new 9.95 
BC 461 control box with counter 1.49 ea. 
T44C mike and plug .95 ea. 
Hook -up Wire approx. 400 ft. 2 to 4 ft 

lengths and longer .98 
APC condensers, all sizes .49 ea. 
1000 +ft. rWL130 twisted Telephone wire 4.50 
50 Watt -Tube Sockets -new .95 
Antenna Insulators -1O for .60 
3 Asst. 24V Relays... 1.00 
FILAMENT TRANSFORMERS- 110V -60 cycle 

input, output 9V to 13V in 1V steps -out- 
put, rated 3 amps 1.89 

G.E. Solenoids -14V DC -25 Ohms- Mycalex 
arm, many applications -new .49 

GP7 TUNING UNITS, A TO F, for ECO, $3.95 ea. 

NEW 5 RPLUSS 
STANDARD BRANDS *SPECIAL SCALE 
SQ- SQUARE CASE 

3" METERS 
0-8V AC WES $2.95 
0 -130V AC 4.95 
0-150V AC 595 
0 -15V AC 395 
0.1.5V DC 3..95 
O -2V DC 3.95 
0 -1 Mill DC SQ *. . 6.95 
100 -0 -100 DC Mill 3.95 
0.800 Mill DC SQ 4.95 
Freq. 350 to 450 
115v 12.95 

2" METERS 
0 -1 RF Amp $5.95 
0-8 RF Amp 3.95 
0 -3 DC Mill 3.95 
0.150 Micro Amp 7.95 
F Tuning D.C. 1.95 

RHEOSTATS. 
Watts Ohm ea. 25 1 $0.98 25 8 .98 

25 15 .98 
25 75 .98 
25 75 .98 
25 100 .98 
25 145 .98 
25 150 .98 
25 370 .98 
25 500 1.95 
25 5000 1.95 

100 5 2.50 
100 100 2.50 
150 500 3.95 
150 5000 3.95 

XMIT RF CHOKES 
21/2 MH- 100 mill..29c 
21/2 MH- 500 mill..590 
25/2 MH -1000 mill..59e 

BUY YOUR 
OIL CONDENSERS 

13.4 
SURPPLUSsk 

$0.19 
801A $0.39 4/ 1.35 
843 .39 4/ 1.35 
1625 39 4/ 1.35 
1626 .39 4/ 1.35 
1629 39 4/ 1.35 
HY615 .39 4/ 1.35 
RK73 .59 4/ 2.00 
958A .59 4/ 2.00 
6SN7GT .79 4/ 3.00 
65J7 .59 4/ 2.00 
6AL5 .79 4/ 3.00 
11-135 .59 4/ 2.00 
41 4 2.00 
RKR73 

.59 

.79 4/ 3.00 
6AKS 1.19 4/ 4.00 
2051 .69 4/ 2.00 
837 1.49 4/ 5.00 
15E 1.49 4/ 5.00 
3HP7 1.95 4/ 6.00 
5FP7 1.95 
1616 1.95 4/ 6.00 807 1.50 
6C4 .69 
13012 1.49 
RK39 2.75 803 3.95 
860 4.90 
531 3.95 
2J21A 

3.95 
5BP4 3.95 

6.95 
25135 

3.95 
804 8.75 4E27/257 11.95 
861 19.95 
849 19.95 

TUBES HERE 

SPRAGUE #4884 
Four 8 mfd Sections in 

One Can. 600V -oil- 
p r f e c t for am- plifers $4.95 

NEON INDICATORS 
NE 2 10c ea. 
NE 48 29c ea. 
NE 30 37e ea. 

2 mfd 600V Round. .79 
2X1 mfd 600V Round .89 
10 mfd 600V $3.95 
1 mfd 6000V 6.95 
2 

GE23F470V Pryn- 
oil 6.95 

90 mfd 120V - AC . 

GE26F685 Pryn- 
oil 6 95 

EDWARDS BUZZERS 
1'1892 -115 V-60 cycle 
.05 amp $0.98 
t15 -size 0-12V DC 

works on 6V less cover. 
Fine for Code Practice 
Sets. Ea. 69e 
10 for $4.95 

FUSES 
Amp. 

8ÁG 
Each 10 for 100 for 

$0.03 $0.25 $2.95 
1 SAG .03 .25 2.95 

1/6 3AG .03 .25 2.95 3/ 3AG .03 .25 2.95 
1/1 3AG .002 .25 2.95 

2 3AG .02 .25 2.95 
4 3AG .02 .25 2.95 10 3AG .02 .25 2.95 

15 3AG .02 .25 2.95 20 3AG .02 .25 2.95 
1 4AG .05 .40 2.95 
4 4AG .05 .40 2.95 10 4AG .05 .40 2.95 

15 4AG .05 .40 2.95 20 4AG .05 .40 2.95 
35 4AG .05 .40 - 2.95 
40 4AG .05 .40 2.95 
70 ACL .40 2.95 
20 SAG .05 .40 2.95 
40 SAG .05 .40 2.95 
50 SAG .05 .40 2.95 
70 SAG .05 .40 2.95 

KEYS 
J-511 $0.95 
J -30 1.25 
J -32 1.25 

J -41A 1.89 
J -47 1.25 
J48 1.25 

SHOCK 
MOUNTS 

Most Types. 
Send as your 
reg n ¡ r e - 
ments for price. 

12V Soldering 
Iron $2.95 

VARIABLE CONDENSERS -ALL NEW 
Dual 35 mmfd per Section. Miniature $1.49 
Dual -100 mmfd 1.49 
3 Gang 365 per Section .98 
4 Gang 147 mmfd per Section ... 1.25 
5 Gang 365 per Section 2.95 
5M ohm 20W. ..$0.15 
SM ohm 50W. . .69 6M ohm 25W. .15 

10M ohm 10W. ...15 
10M ohm 150W. .79 
25M ohm 2W., 3 for .10 
65M ohm 2W., 3 for .10 

JK 26 and PL 54 
3 AG fuse post.... Set $0.49 
4 AG fuse post.... .25 
8 AG t 
807 Tube SO0kets.. .29 Acorn 5oekets .21 
MG153F $149.50 

30 ft. hook -up it Plastic Cover.... ..$0.10 Luminous Paint Kit. For Dusting, Painting or Mixing. Glows in the Dark .79 6 ft. AC line cords 
Single Hole mtg. Push Button Switch 

ea 
.19 TS11 Hand Sets 4.95 

Toggle B9A Sw- SPDT- center off 3/ 1.00 Toggle B15 SPOT 3 for 1.00 Toggle B1l SPOT Momentary, 3 for 1.00 Micro Switch 132 -8041 SPOT .79 
A62 Phantoi m Antenna for 10 Mrs -nw..... 2.75 
35 FOOT STEEL ANTENNA MAST KIT. 7 -Five foot sections -new 12.95 Soldering Paste 1/2 lb. can .10 

Write us for your meter wants. Over 3,000 In 
stock. Write for Our 16 -Page Bulletin. 

DOW RADIO. INC. 
1759 E. Colorado Sf. Pasadena 4, Calif. 

PHONE: Sycamore 3 -1196 $1.50 min. Order 25% deposit with orders 
Send full 

All merchandise fully 
remittance 

arant ed. S bjject to prior sale. 

168 

APRIL 
1952 INDEX F 

adae/teeAée/41-61- 
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 
Acorn Electronics Corporation 
Adelman, Nat 
Airex Radio Corporation 
Allied Radio Corporation 
Aluminum Products Corp 
American Phenolic Corp. 
American Television & Radio Co 
Ampex Electric Corporation 
Amplifier Corporation of America .. 122, 
Antenna Manufacturers Assn., The 
Arkay Radio Kits, Inc 
Arrow Sales, Inc 
Ashe Radio Co., Walter 
Astatic Corporation 
Atlas Sound Corporation 
Audel & Company, Theo 

PAGE 
106 
166 

6 
9, 114, 169 

107 
90 

126 
103 
130 
161 
166 
139 

32 
28 

158 
155 

Barry Electronics 165 
Bell Telephone Laboratories, Inc. 10 
Bendix Radio 133 
Berlant Associates 167 
Blonder- Tongue Labs 109 
Bond Equipment Company 131 
Brook Electronics, Inc - 164 
Brush Development Company 18 
Buchan, Richard J. 168 

C &HSales 
Candee -Airco 
Candler System Co 
Capitol Radio Engineering Inst 
Centralab, Inc. 
Channel Master Corporation 
Chicago Transformer Company 
Circle Sales Corporation 
Cisin, H. G 
Clearview Television, Inc 
Cleveland Institute of Radio Electronics.. 17 
Collins Audio Products Co., Inc. 15 
Columbia Electronic Sales 94 
Comet Electronic Sales Co 135 
Commercial Surplus Sales Company 168 
Communication Equipment Company 109 
Coyne Electrical School 102 
Davis Electronics 156 
DeCray & Assoc., Frank W 168 
DeForest's Training Inc. 5 
Dow Radio Inc 168 
Duane 163 
Dull's Electrical Translations 164 
Dumont Electric Corporation 158 
Editors & Engineers, Ltd 86 
Edlie Electronics, Inc. 118 
Electronic Bean] Corporation 142 
Electronics Institute, Inc 141 
Electronic Expediters, Inc. 110 
Electronic Instrument Co., Inc. 3rd Cover 
Electronic Specialty Supply 145 
Erie Resistor Corporation 102 
Esege Sales 13'3 

122 
156 
166 

21 
24, 25 

22 
111 
140 
159 
168 

Fair Radio Sales 
Feiler Engineering Company 
Finnegan, H. 
Forest Sales 
Franklin Technical Institute 

127 
122 
156 
162 
135 

G & H Wood Products 147 
G. L. Electronics 92, 112 
Garrard Sales 135 
General Electric Company ... .12, 13, 23, 31 
General Electronic Dist. Corp. 
General Test Equipment 
Gonset Company 
Good, Inc., Don 
Goodheart, R. E. 
Grayburne Corporation 
Greenlee Tool Company 
Greenwich Sales Company 
Hallicrafters Company. The 
Harrison Radio 
Harvey Radio Company, Inc 
Heath Company 78 thru 85, 151 
Hickok Electrical Instrument Co. 98 
High -Fidelity _Magazine 157 
Howard Sales 137 
Hytron Radio & Electronics Co. 27 

Indiana Technical College 139 
Instructograph Company 92 
International Resistance Company . .124, 125 

J. F. D. Manufacturing Company 8 
J S H Sales Company 166 
Jensen Industries, Inc. 143 
Jersey Specialty Company 109 
Kaar Engineering Company 122 
Kester Solder Company 165 
Key Electronics Division 155 
Klein, Manuel 161 

160 
137 

92 
137 
141 
116 
157 
158 

7 
151 
160 

Unused 

ELECTRONIC 
COMPONENTS 
39 pieces BC -957 -A RADAR INDICATOR 
22 pieces TA -12B TRANSMITTER 

24 pieces RA -10 -DB RECEIVER 

32 pieces BC -605 -D INTERPHONE AMPLIFIER 

PLUS 
Large stock of AN connectors ie most sizes ... big 
assortment electronic components; plugs, resistors, con- 
densers, potentiometers and other parts. 

* 
Available for inspection at our 

Baltimore warehouse 

COMMERCIAL SURPLUS SALES CO. 
4101 Curtis Avenue 

Baltimore 26, Maryland 
TELEPHONE: CURTIS 3300 

RESISTOR KIT $3.00 - 
100 Assorted Insulated 1/2, I and 
2W Standard RMA Values (Not 
Surplus). Kit Contains 20 Values in 
5 %, IO%, 20% Tolerances. 

MINIATURE TUBE SOCKETS 
7 pin wafer type, 25 for $1.00 

FOCUS POTS 10K W.W. 4 WATT 
THREE FOR $1.00 

WRITE FOR CATALOGUE 
POSTAGE PAID CASH WITH ORDER 

FRANK W. DE CRAY AND ASSOCIATES 
P. 0. BOX 1276 CULVER CITY 

RHOMBIC TV ANTENNAS 
Power Gains of 100 and More for con - 
sistent extreme fringe area reception. 

BUILD YOUR OWN -USE OUR 
RHOMBIC TV ANTENNA BOOK 
Complete Simplified , Building in- 

structions and drawings for 24 sizes. 
Use and Design of open wire lines. 
Information on Stacked Rhombics. 

$1.50 Richard J. Buchan 
Postpaid WOTJF Bricelyn, Minn, 

THIS AD MAY BE SMALL -BUT IT 
CAN MEAN B -I -G MONEY TO YOU! 

I want to buy BC -348, BC -342. BC -312, ARC -1. 
BC -788, I -152, T- 1711ICS, ART -13, BC -221 or any 
Darts thereof. no matter how small. In fact, I'll 
buy anything. I'm not kidding! Let lnh prove it! 

Wire or write: ROBERT SANETT 
4668 Dockweiler, Los Angeles, Calif. 

Telephone: YOrk 4637 

ATTENTION SERVICE MEN 
7" Test record and speed indicator with large 
hole to test mechanical operation of 45 R.P.M. 
Changers -made of unbreakable vinyl -takes less 
than 15 seconds for complete playing cycle -a 
boon to technicians who do any changer work - 
75C each. C.O.D. 

CLEAR -VIEW TELEVISION, INC. 
5542 -44 Ridge Ave. Philadelphia 28, Pa. 

RADIO & TELEVISION NEWS 
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NAME PACE 
La l' ' te Itasca nmld Corporation 19 
Leo! one Radio Company 111" 

Lori. Soles 112 
Luther, Otto 11;6 

MauMillen C pony 119 
Heber Radio ('onipny 88, 89 
11 cl: raw -Hill Book Company 1118 

Mallory & Co., P.R 4th Cover 
Mark Electronics 141 
Master Mobile Mounts, Inc 143 
Mattison Television C pony 120 
Merit Coil & Transformer Corp. 96, 
Midway Company 131 
Miles Reproducer (' pony. Inc. 131 
Milwaukee Sel I of Engineering 156 
Mosley Electronics 116 
Moss Electronics 93 

National Electronics of Cleveland 152 
National Electronics Distributors I '9 
National Radio Institute 3 
National Schools 11 
Newark Electric Company 1.36 
Newark Surplus Materials 16:3 
Newcomb Audio l'roduets 104 
New England Television Corp 1139 

Nichols Radin & Television 169 

Offenbach & Reimus Company 128 

Peak Electronics Company 150 
Penn Boiler & Burner Mfg. Corp. 1 I7 
1'e flux C pony 110 
rfanstiehl Chemical C pang 161 
I'hotocon Sales 1611 

Pickering and Company, Inc. 1fí9 
Platt Electronics Corp. 116 
Premier Radio Tube Company 99 
Precision Elect s 162 
Progressive Electronics Company 16.5 
Pyramid Electric C pony '34 

Quietrole ('ulllpony 116 

1C('A Institutes, Inc 14, 135 
Rade Engineering Company 121 
Radio Apparatus Corporation 16.5 
ICad -Tel Tube C pony I -1 i 
Radio Corporal' of America. Second Cover 
Kadin Craftsmen, Inc. 1'36 
Radio Distributing C pasty 161 
Radio Haun Shack. Inc. 1111 

Radio News 113 
Radio Parts Company __ 

Radio Shack Corporation of Boston 148 
Raytheon Manufacturing Company 9 
Regency :3)) 

Relay Sales a)5 

Rider, Publishers Inc., John F. 1.23, LIS 
Rinehart hooks 91, 134, 111: 
River Edge Industries 1:311 

Roger- Phillips Research Labs. 132, 161 
Rose Company, The 121 

Saros & Company. Howard W 
87. 96, 128 152, 158 

Sanett, Robert 160 
Surkes- Tarrian, Inc. 163 
Service Management 154 
st npson Elect rie l' Piny 87 
South River Metal Products 155 
Sprague Products l' pasty 113 
Rprayberry Academy of Radio 3'3 
Stain -Burn Radio & Electronics... I3(1 
Star Electronics Distr., Inc. 150 
St eve-El Electronics 167 
Stevens-Weldon, Ina 138 
Sun Radio of Washington, D. C. 114 
Superior Instruments Cu. 159 
Sylvania Electric Products 20, 11)5 

'l'ab 17)) 
'l'aIhri Company 119 
Technological Developments 161 
Television Communications Institute 1 19 
Television Engineer., Inc. 153 
Television Materials Corporation 142 
Television Supply Company 110 
Telrex Inc. 143 
Transvision, Inc. 97, 166 
Trio Manufacturing Company 147 
'cri -Stale College 1'3I) 
Tung -Sol Electric Inc. 16 
Turner Company 1 "9 
tngar Electric Tool (' pony, Inc. Illy 
United Technical 1.aboratorles 153 
V & H Radio & Electronics Fe' 
Vac' ran 167 
Valparaiso Technical Institute 1'37 

W'nldmu Electronics, Inc. 157 
11'enthers Industries I I)) 
Wholesale Radio l'arts Cu., Inc. I II 
11'orld Radio Laburalorirs, Inc. 131 

REACTIVATE 
PICTURE TUBES 

BUILD REACTIVATOR & CRT TESTER FOR 
$3.00 -SEND $1.00 FOR FULL DETAILS 

NICHOLS TELEVISION LABORATORIES 
236 Madison Ave., Perth Amboy, N. J. 

April, 1952 

THEY Be ... BEETHOVEN, BRAHMS AND BACH 

they're different 

they're improved 

they're better than ever! 
Yes, Bach, Beethoven and Brahms are now 
better than ever -we don't mean we've improved 
their music, but we do mean we've improved 
the reproduction of their recorded music. 

It's the new, improved Pickering Cartridges that give credence to 
this claim. Yes, Pickering Cartridges are different. They're im- 
proved. They're better than ever. Pickering patented Cartridges 
with Dynamic Coupling' are superior in every way, by providing: 
HIGHER FREQUENCY RESPONSE NEGLIGIBLE INTERMODU- 
LATION DISTORTION BETTER TRACKING CHARACTERISTICS 

*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 and company, i,,eorporated 
Pickering High Fidelity Components are 
available through leading Radio Parts dis- 
tributors everywhere; detailed literature 
sent upon request. Address Department C 

Oceanside, L. L, New York ' WA U 

SENSATIONAL VALUE! 
>630 SUPER 30 TUBE CHASSIS 

Mfr. Licensed under R. C. A. Patents 

Complete with 
21" first quali- 
ty tube 

AND 
Beautiful hand - 
rubbed Mahog- 
any Console 

Cabinet. 
COMPLETE PRICE 

$259.95 
slightly higher 

with full doors 

the latest 1952 model with all the newest 
electronic improvements ... 

peak sensitivity for fringe areas 
synchrolock tuning 
keyed A G C 

15,000 volts under load 
12 -inch RCA speaker 
can be adapted to color & UHF 
high quality parts 

A set -NOT A KIT 

Completely wired, Factory Engineered, 
aligned and tested. RMA Guaranteed 

1 YEAR GUARANTEE ON TUBE 
A half -hour to mount; ready for operation. 
Saves up to $150. 
Compare this anywhere for high quality - 
low price! 
Write Dept. F for further information. 
Phone and mail orders filled on receipt of 
money order for 25% as deposit . . , the 
balance C.O.D., f.o.b. N. Y. 

NEW ENGLAND TELEVISION CORP. 
75 CHURCH STREET NEW YORK, N. Y. 

Low Cost Powerful P.A.! 
COMPLETE READY TO USE 

Tops for powerful indoor -outdoor use; ideal for 
electioneering. Easy portability. Covers 4,000 
persons indoors, up to 25,000 sq. ft. outdoors. 
Full 30 watts usable output; 2 high -imp. mike 
inputs, 1 phono input, each with separate vol- 
ume control; tone control; fidelity ±2 db from 
40- 20,000 cps. Complete system includes: 30 
watt amplifier and tubes, Electro -Voice "Cor- 
des" unidirectional mike with adjustable floor 
stand and 20' cable; 2 General Electric 12" PM 
speakers, each with 30' cable; portable carrying 
case holds all, 16% x 12% x 25'. For 110 -130 v., 
60 cy. A.C. Shpg. wt., 75 lbs. Complete, leas 
only phono top. 
93 -372. Complete 30 Watt System. Only $119.75 
93-340. 3-Speed Phono Top for above. Only $16.95 

Available on Easy Terms -write for details 

FREE See the 212 -Page ALLIED Catalog for other 
Sound Systems,ranging horn 8 to 80 watts. Write for 
Free copy of Radio's leading Buying Guide today. 

ALLIED RADIO 
833 W. Jackson Blvd., Dept. 1 -DD -2 Chicago 7, III. 
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Infrared Snooperscope 
Image-Converter Tube Risen - 
iti ity simplified design 2 

dia. Willemite Green- Resolu- 
tion up to 350 lines /in. Com- 
plete data & tube. 

Each $4.98; 2 for $9.49 
SELENIUM RECTIFIERS 

CT Rectifiers IOOAmp 10.0- 10V $35.00 
OAmp 18 -0 -18V $21.75; 36 -O -36V 43.50 Full Wave Selenium Rect & Trans with Ageing -Taps, in Kit Form. At Fraction of Usual Price, 

in 
115V /60Cyc Inpts. 

Up to 16VDC at 12 Amps. $ 29.50 
Up to 32VDC at 12 Amps 36.50 
Up to 32VDC at 48 Amps. 149.50 
Up to 20VDC at 6 Ampso - 12.98 
We 

6amp supply has ageing taps. Weÿ ecsalize in Rectifiers & Pwr. Supplies specifications. Immed. delivery. 
866A KIT AND XFORMER 

2 Tubes, Sockets, Xfmr 115V /nocy Inpt, Outpt 2.5VCT /10A. IOKVINS $6.98 
STORAGE BATTERIES 

36 Volt Willard Mini -BRAND. NEW! 5 Designed Portable Equip. 98c; 4 for $3.00 
2V /209H PLUS 2 Volt Vibrator 2.39 
6V /6AH Wild NT6 /BB214U . 1.98 
6V /40AH Willard ER4 -6 .. ... . 6.98 Battery Acid. (R'Exp) 1 pt. 59e; 2 pts. .98 Hydrometer 1.06 to 1.24 Sp Gray.. , . 1.98 Electrolyte Meas Tube, 12 1g. .25 Spec Gray Ind & Mere. Thermom .98 

RHEOSTATS 

2 ohm 50W Ohmite $2.59 
15 ohm 25W Ward L 1.98 
60 ohm 50W Ward L 2.69 
100 ohm 50W Ohmite 2.25 
200 ohm 50W Model D.... , .. 2.40 
250 ohm 25W.......ea. 1.39; 4 for 5.00 
300 ohm, 200W Model P 5.49 
350, 500, 5000 ohm Slotted shaft 

25 watt 79c; 3 for 2.00 
1000 ohm 25W Model J 2.19 
10000 ohm 50W Model J 2.89 
ALLEN BRADLEY POTENTIOMETERS 
100K ohm Type J 3/y" Flatted Shaft. 1.45 
200 ohm Type J 1/ Slotted Shaft 1.25 
1000 ohm Type J 1/4" Flatted Shaft 1.45 
3500 ohm Type J 3/4" Shaft 1.45 

"TA B" 
THAT'S A BUY 

KITS AND COMPONENTS 
2MFD /330VAC /1KVOC Oil Cndsr 12 for $5. 
CRP3 Vert Integrator Netwk 3 Cndsrs 

3 Res. Only 3 LEADS 29e.. 5 for $1. 
DISC CERAMIC .004 
VARIAC 2OOCU SA1 Rerondittioned..518 95 
50 PWR Magnifier & Cndsr Lenses. .51.25 
Silver & Mica Cndsr 30 for $2.50 
Controls, 50 ohm to 2 eg 10 for 2.98 
Resistors. V/ &1W, to 2 Mego . 100 for 3.98 
Vitreous WW Resistors 5 for .69 
SELENIUM POWER 

SUPPLY f 
0 -12 VDC /tamps- Var- 40 oe ! 
able DC supply. cased POD-1'5' & completely built-115 
VAC input. Usable for lab, filament DC, 
Plating, batt charging model railroad. In- 
cludes voltage or speed control w- /center 
off reversing switch. Ideal for HO" 

for locomotives. Special $10.95: 2 for $20.00 
SOLDERING IRON GUN 

Sensational value, light weight, 
heavy dty soldering g / 
removable 

a 
lloyl tip will t corrode. Tip, 

is flat, can be used for soldering large and 
small parts. Special Money Back Gtd.S7.49 

CIRCUIT BREAKERS 
Hellmann Magn Brkrs. Amps; 0.22, 2, 3, 
5, 7, 9, 12, 15. 20, 30, 35, 40, 80, 180. 

Each $1.69; 10 for $15.98 
Sq.D & CH Toggle S1v Brkrs. Amps; 5, 10. 
15, 20, 25....... Each 98e; 10 for $8.98 
Klixon Thermal Push Button Brkrs. Amps: 
5. 10. 15. 20. 25.30. Ea. 89c; 10 for $7,98 

OIL CAPACITORS 
600wvdc 800wvdc 2000wvdc 

.1 

.55 
.71 11000wvdc 2 2.49 
.75 .45 .79 3 3.98 

1 .85 2 1.69 8 9.49 
3 1.08 5 2.98 2500wvdc 
4 1.89 10 3.98 .25 2.29 
5 2.29 15 4.98 3000wvdc 
6 2.69 1400wvdc 2 4.49 
7 2.89 .25 3.29 3 5.39 
10 3.29 .5 1.39 4 6.49 

092 $0.98 
0A3 /VR75 1.05 
0A40 1.45 
OB2 1.45 
OB3/VR90 1.23 
0C3 / V R 1 O5 1.20 
OD3/VR15O .98 
0Y4 2.53 
OZ4 .60 
CIA 9.75 
01A 69 
VS-1 1249 
1A3 1.10 
1A4P .79 
1ASGT .79 
3A6 1.49 
1A7GT 1.32 
1AE4 1.80 163/8016. .83 
1B4P . .89 
165/255 . .99 
1B7GT .99 
1621/471)1 2.85 
1B22 2.20 
1B23 9.90 
1B24 Syly 17.49 
1626 2.45 
1527 14.98 
1632/532A 3.90 
1535 10.98 
1637 16.98 
1638 29.95 
1640 4.95 
1641 .. 49.95 
1542 18.00 
1B46 , 1.98 
1653 .- 49.95 
1B56 . 38.50 
1B58 ..350.00 
1B60 69.75 
1863 50.00 
1863A 75.00 
ELIC 2.70 
1C5GT ..- .89 
1C7G .89 
1135GP .99 
1D7G .89 
1D8GT .89 
1E5 
1E7G 

.99 

.99 
1F4 .69 
IFSG .79 
1F6 
1F7G 

.89 

.89 
1G4GT .89 
1G5G .89 
1G6GT ... .79 
1H4G .89 

1H6GT .79 
1J5G 1.20 
1J6GT .79 
1L4 .69 
1 L6 .98 
1LA4 1.19 . , . 
1LA6 .99 
ILB4 1.29 
1LC5 .79 . . . 

1LC6 , 1.39 
¡LDS .99 
1LE3 .. .99 
1LH4 .89 
1LN5GT .99 
1P42 4.75 
iPSGT . . .79 
1026 69.00 
1Q5GT .89 
1R4/1294 1.29 
1115 .79 
154 1.19 
155 .79 
1521 , . . 6.90 
1T4 .79 1TST .99 
1U4ç5910. .73 
1115 .79 
1V .79 
1V2 .70 
1X2 .99 
1Y2 6.98 
1Z2 3.98 
2A3 1.78 
2A4G 1.19 
2A5 .69 
296 .69 
297 .69 
2AC15 4.98 
29515 4.98 
267 .89 
2B22 3.90 '!5Z4 
2C21/1642 .67106A 
2C22/7193 .33 6A3 
2C26 .19 694 
2C26A .47 6Á5G .. 2.39 
2C33 3.49 
2C34/RK34 .69 6A7 1.32 
2C39 ....33.98 6A8GT . 1.09 
2C40 .... 9.98 6AB4 .79 
2C40 JAN 19.90 6965 /6N5. 1.33 
2C43 . .26.75 6AB7 /1853 1.39 
2C43/464A 9.49 6AC5GT 1.09 
2C44 .... 1.20 6AC6G 1.49 
2050 .... 3.69 6ÁC7 . .99 
2C51 .... 7.98 6AD6G .98 
2C52 .... 5.98 6AD7G 1.49 
2021 .... 1.49 6AF6G 1.33 
2E5 1.19 6A05 . .. .89 

2E22 ...$1.95 
2E24 4.69 
2E25/HY65 5.15 
2E26 -.. 3.19 2E30 ... 2.19 
2J21A ...19.25 
2J22 
2.131 ..29.75 
23319 .,.79.95 
2J32 ...59.95 
2J33 -..39.39 
2.134 .. 38.50 
2336 ..120.00 
2J37 ...12.70 2338.... 17.75 
2339 . . .49.50 2J42 .,250.00 
2.148 ...28.50 2J49 ...39.45 
2150 . 27.50 
2352 ..249.50 
2.156 ..199.50 
2361 ...49.95 

6AG7 ..$1.62 
6AH5G ... 1.49 
6AH6 ... 1.99 
6AJ5 ... 1.45 
6AK5 ... .90 
6A1(5W ., 2.98 
6AK6 ... 1.49 
6AL5 . .69 
6AN5 T... 3.85 65 7 ,. 1.33 
6905 . .$9 6SU7G7', . 3.37 
6AQ5W .. 5.98 65Z7 .... 1.05 
6AQ6 . 1.00 6T7G .89 
6AQ7GT . . 1.19 6U4 /6AX4. 1-79 6435 .75 
6AR6 . . . 2.98 6AU4GT . .89 
6465 ... .79 6U5/6G5.. .99 
6956 ... 2.79 6U6GT ... 1.09 
6AS7G ... 4.50 

6V3 1.89 6AT6 .82 
6AUSGT .. 1.49 6V6 2.25 
6AU6 .69 6V6GT .69 
6AVSGT .. 1.29 

66V8 
"8 W4 GT .69 

TAB "SUN- FLASH" LAMPS 
, "Tab" W -Sec, f 

No. Replaces Max, Each 
1710 GE FT114 100 $ 9.98 se. 
No. 1 AMGLO 5804X 100 10.98 
23ST GE FT210 200 10.98 
53GT GE FT403 500- 16.98 
VA 552V. 4330 200 11.98 
23MT FT214 .250 10.98 
22ST FT110 200 10.98 
3536TQ FT503 5000 54.98 III /111 

Power Packs External Light and Complete 
Line of Accessories. Write for Data. 

TRANSFORMERS 
2500V For CRT 6.3V/.6A, 2.5V/1.75A 

CSD Kenyon Hvins 4/BC412......$7.98 
1100VCT /200MA, 6.3VCT /4A, 5V /3A 5.98 
1000VCT /125MA, 500VCT /100MA, 

2x5V /3A, 18V /1A, 6.3V /8A U.T.C. 5.98 
900V /35MA, 2x2.5/2A, Xclent 1800 

V'DBLR Two 2x2 Fil. Wndgs - .. 3.49 
770VCT /85MA, 5V /2A, 6.3V/3.5A... 3.98 
720V /85MA, 5V/3.5A, 6.3V/3.5Á 2.98 
700VCT /.12A; 2x6.3V /3A, 6.3V /1A 3.98 
650VCT /150MA, 5V3A, 6.3V /2.19. 2.98 
550VCT/275MA, 5V /4A, 6.3V6A.... 4.49 
500VCT /60MA, 6.3V/4A HSLD.... 2.98 
420VCT /90MA, 6.3V /I.9A W /INPUTS 

6, 12, 24 115VDC & 115 230VAC. 1.98 
550VCT /15OMADC. 5V /3A. 6.3V /5A 3.49 

FILAMENT & RECTIFIER XFMR 
31- 32- 34- 36v /12amp 2KVins $16.98 
18.8- 19.2 -20.4 -21.4v /12A 2KVins... 9.49 
PRI. 115V 60Cy Sec. 18- 12 -9 -CT 

Same as above 12 Amp $16.75;f2 Merl$ 3. 
Same as above 24 Amp. 35.75; 2 for 70. 
2X12v /2A or 24v /2amp CSD....... 3.89 
2.Svct /10amp 5KVins. Thermador.... 3.59 

BEARINGS 
ID OD Thickness Each 

1344 324 1344 
$0.69 

aÁ4 324,4 - 1144 .79 
12.4 3244 13 4 .69 
12,f, sz%y 1044 ,69 
16 4 0044 15,4 .89 
164 4044 t3Á4 .89 
1044 40 4 12/4 .89 
20,4 55/64 1794 .98 
20 554,4 ta/64 .98 

2444 56/4 1444 .85 
z3,4 1 1/64 - 20,4 .90 

Iz4, 212 z> 1.89 

ere 

ND -R3 
ND- RS77R3 
R2ASS Barden 
R -3SS Barden 
3365 Fafnir 
R4SS Barden 
XA134R Norma 
34KD0 Fafnir 
381(00 Fafnir 
SKF 13303 
R6 -5 N.D. 
13304 SKF 
200 KID Fafnir 
612/12R Norma ruses 

2362 ...49.45 6AW6 .. 1.89 21(25 .39.95 6AX5GT. :79 2K25/723Á8 6B4G ... 1.59 
665 1.19 2K28 ...,34.95 6B6G 2/(29 ....23.95 687 2V3G . .. 1.29 6B8G 2W3GT ... .98 6BA6 2X2 .69 6BA7 2X2A 1.89 6BC5 3A4 .99 

3A5 1.69 
3A8GT 1.59 
364 2.69 355 - .98 367/1291. .69 
3B23/RK22 4.95 
31324 . . . . 5.40 
31325 . . . . 4.50 3626 3.70 
3B28 8.80 
3C6/XXB 1.49 
3C22 ...125.00 
3C23 .10.98 3C31/C1B. 3.45 
3C33 .14.98 
3C34/HK24 5.49 
3C45 .19.90 3D6/1299. .69 
3D21A 2.39 
3D22 . , 13.95 
3D23 4.90 
3E29 .., 14.95 
3LF4 1.29 
3Q4 .79 
3Q5GT 1.29 
354 .85 
3V4 .79 607G 4-125A 29.95 6D8G 4.250A . . 40.95 6E5 4-1000A .108.50 6E7 
4B27 4.9816F4 
4C25/HK54 5.98 
4C33 ..,,59.00 
4C35 28.65 
4C36 . 15.98 
4E27/257 14.98 
4J22 ...148.50 
4J31 ... 95.00 
4.134 ..194.00 4J42/700 27.00 
4347 ..260.00 
4J47CY .198.00 
4.152 . 350.00 4T4/2. . 5.95 
4X-150A .45.00 
4X-500F .85.00 
5AX4GT . .54 
5924 1 35 
ELSBHD 16.98 
5C22 53.35 
5C30/C5B 3.95 
51321 . . . 24.30 5023/ 

8K65 24.95 
5329 12.40 
SR4GY . 2.20 
5R4WGY 2.98 
5T4 2.49 
SU4G .77 
5V4G . . . 1.10 
5W4 .89 
5X4G .79 
5Y3GT .49 6R8 
5Y4G 

--- 119 ... 1.09 
... 1.19 

6BD5GT .. 1.65 
6BE6 
6BF5 
65E6 
6BF7 
6806G 
6BH6 
66.16 
661(7 

... .79 

: . 2.15 
6BL7GT .. 1.45 6866 ... 1.49 
6BQ6GT. . . 1.29 
6607 ... 2.15 
6BYSG . 1.45 
6C4 .60 
6CSGT .79 
6C6 .79 
6C7 . . . 1.26 
6C8G . .89 
6C21 29.45 
6CD6G . 2 49 
6D4 2.85 606 .89 

.89 
.89 
.89 1.39 

6.35 
6F5 .79 
6F6 .99 
6F6GT .79 
6F7G 1.29 
6G6G .- 1.39 
6H4GT .98 6H6 .89 
634 7.65 
6J5GT .59 
636 .89 
637 1.09 
6J8G 1.19 
6K4A 4.75 
6K5GT 1.09 
6K6GT .79 
61(7 .85 
61(8 
6L5G .., .79 
6L6 2.43 
6L6G 1.69 
6L6GA 1.69 
6L6GAY 2.29 
6L7 1.19 
664 2.39 
6N6G 1.69 
6N7GT 1.29 
6P5GT . .89 
6Q7 .89 
6R7 .99 

1.39 
.79 654 
.99 6570 . 

1.29 658GT 
6.75 65A7GT 
1.59 6SA7GTY 
1.89 65137Y 

65C7 
65D7GT 
6SFS 
65F7 . 
6507 
6537 . 
6537 
6SK7GT 
65L7GT 
6SN7GT 
6SN7GT 
6SQ7GT 
6557 
6557 

6W6GT ... .89 
6W7G .... 1.33 
6X4 .69 
6X5GT .75 
6Y6G 1.27 
6Y7G .89 
6270 .89 

12BE6 .89 
1213E6 .85 
126X7 . 1.29 
12BY7 . 1.35 
12BZ7 . 1.25 
12C6 . 1.39 
12FSGT .79 
12H6 . .89 
123507 . .69 
12J7GT . .99 
12K7GT . .89 
121(8 . .99 
12Q7GT . .79 
1258GT . .98 
125A7GT . .89 
125C7 . 1.39 
125FSGT . .79 
125F7GT . .59 
12507 ... .89 
12SX7 .. 1.10 
125J7GT.. .79 
1251(7 .89 

"WILLIAM SON" 
10W HI -FI KIT 

3o to 20000cycles with Ease! 
Internationally Famous; For 
HiFi enthusiasts. Inol Pwr supply, se- lected parts: Balanced r sists.....529.95 
W'msae PreAmp Ka A Tone boost Ampli- fier, chassis, parts, pwr supply.. ..$34.95 
SUPER -Wide -Range HiFi TRIODE 10W KIT. 
101020K cy Less ontpt xfrm......527.95 
Thermador Outpt Xfrm, Hi -Fi, Studio Qual- 
ity for Williamson Amp......... .$17.98 
Output Xfrm, Hi -Fi, Studio Qual, PPOB4. 
2A3, 6A3, 15 Watts.......... $18.49 
UTC Hi -Fi Outpt Xfrm for P.P. 2A3, 6B4. 
6A5 & 61.6. Csd cap 30W 56.98 
GE Dual Relue Cartridge RPX 050 57.29 
GE Relue Cartridge RPX040 or 041 57.29 
GE 512010 Hi -Fi 12" PM Spkr. ... $18.98 
Phono Motor 33RPM w /ADJ Speed . .$4.69 
Sensational 10" HiFiSpkr Ideal 10 Watt 
Home Size. 30 to 16000 
Electro Voice EV16H dual twsilt Cart $3.98 "LP" Anti-Static fluid GUD.1000 plays.69e 
Extra dual needle for Twilt Cart 51.20 

DYNAMOTORS 
PE1O3 in 6 & 12V out 500V/160MA.$29.95 
DM37C in 2SV/9.2A out 625V/225ma 9.98 
BD77K 14V /40A out 1000V350ma. 11.95 
DM4 12 &24V out 225V/100ma, 

440V/200ma 11.98 
DM539 28V1.45A out 220V80ma. 3.59 
DA3A 28V /10.5A out 300VDC /260 

ma, 150VDC /10ma, 14.5 /vdc /.5 6.75 
D.C. METERS 

0 -1 Ma- 3" sq. Weston $7.50 
0 -25 Ma, Weston 3" sq. . 6.98 
0 -300 Ma, Weston 3" 
0 -1A, 31/o Wstghs sq. 4.98 
0.109, 3" sq. Triplett 3.98 
0 -609, 21/3" Int. Shunt, WECo 3.49 
13-1A, 21 

F METERS 
/z" G.E. G USN -B'Cnd 3.95 

0.3A, Simpson 21/2" Bklte Csd .... 4.25 
0.99, 2//s" Wstghs USN 2.49 

"TAB" TESTED 
& GUARANTEED 

PRICES SUBJECT TO CHANGE 

" WRITE IT 

WE STOCK LARGE: VARIETY OF 
COMPONENTS. TELL US YOUR NEEDS. 

"SELL US YOUR TUBES & EQUIPMENT. 

34 .69 
35/51 .89 
35A5 .79 
35135 .79 
35C5 , .69 
35L6GT .79 
35T 4.89 
35TG 3.45 
35W4 .59 
35Y4 .69 
35Z3 .79 
35Z4GT .69 
35ZSGT .59 
REL36/634 .49 
36 .65 
37 .69 
38 .59 
RK39 2.89 39/44 .59 
Ñ4OZ 3.75 
T40 4.29 

F0104 . 37.9R 
FG105 ...18.98 
VÚ111 . 1.45 
HY1146 .75 
HY115 /145 .79 
117L /M7GT 1.59 
117N7GT 1.79 
117P7GT 1.39 
117Z3 .59 
117Z4GT 1.39 
117Z6GT 1.19 
117Z7GT 1.49 
F123Á . 7.90 

12.49, 
19.98 
3.90 
4.98 

14.50 
14.49 
49.00 
42.50 

1.20 

F127A 
VT127A 
CV148 
150T . 

VT158 
FG166 
FG172 
182B . 

WL579 ...10.49 
WL579B ..12.98 
601B .... .19 
HY615 .. .25 
616 37.00 
KU627 18.00 
WL670A 11.98 
WL676 39.95 
WL677 34.00 
7019 5.89 
702A . . . 3.29 
702B 5.98 
703A 5.98 
704A .98 
7059/8021 1.98 
707A 7.90 

/8011 
17.49 

713A .98 
NL714 5.95 
714AY 5.90 
715A 6.45 

Top Dollar Paid for Your Surplus Tubes-Send_ List and Prices 

6ZYSG . 

7A4 /XXL 
7AS 
7A6 
797 
798 
7AD7 .. 
7AF7 .. 
7AG7 .. 
7AH7 
754 
765 
756 
7B7 
7C4 /12030 
7C5 
7C6 
7C7 
7C23 72.00 
7C29 .69.95 7E5/1201. 1.29 
7E6 .89 
7E7 .89 
7F7 1.25 
7F8 . 2.19 
7G7 /1232. 1.29 
7H7 .89 
7.17 1.09 
7K7 1.29 
7L7 1.19 
7N7 
7Q7 1.79 

.89 
.89 
.99 
.79 
.99 
.89 

1.49 
.89 

1.99 
1.19 
.79 
.79 
.79 
.89 
.89 
.79 
.98 
.99 

1.49 

125L7GT 
12SN7GT 
12SQ7GT 
125R7 . 

12X3 ... 
12Z3 ... 

.79 

.89 

.79 

.98 

.90 

.89 
14A7/1287 .99 
14AF7/XXD 1.19 
14B6 ... .99 
14C5 .,. 1.09 
14C7 ... 1.09 
14E6 .99 
14E7 
14F7 ... 1.09 
14F8 ,,. 1.29 
14H7 ... .99 
14.17 ... 1.19 
14N7 ... 1.49 
14Q7 ... 1.09 
14R7 . . . 1.19 
1457 ... 1.09 
14W7 . . . 1.09 
14X7 ... 1.23 
15E 1.98 
FG17 3.95 
18 .98 
19 .69 
19606G 1.79 
19T8 1.09 
19V8 1.62 

TZ4O .... 3.98 
40 1.09 
41 .79 
42 .69 
43 .85 
455/VT52, .65 
45Z3 .69 
45ZSGT .89 
46 .89 
47 .99 
48 1.99 
RK48A 14.85 
RK49 7.50 
49 .83 
50 1.19 
EF50 .98 
SORS 1.19 
5065 .79 
SOCS .69 
5006 
SOL6GT .. .69 
SÓY6GT .. .79 
5027G ... .98 
52 

.69 
8.79 
1.06 

.85 

.79 

53 
T55 
55 
56 
57 
59 ...... 1.78 

F0190 ...12.80 
T200 ....22.98 
201A/ 

CX30IA. .98 
203A . 5.98 
205B/VT2. 1.69 
CE206 . 3.15 
211/VT4C. .45 
CE215 .. 8.98 
RX215 . 9.95 
WE215A . .18 
217C .- 8.75 
227A .. 4.98 
231 1.20 
242C 3.95 
244A 4.15 
247A 9.95 
249B 3.75 
250R 9.90 
250TH 22.25 
250TL 18.50 
HK254 14.49 
262B . 3.98 
2743 . 3.45 
276A . 9.89 
T300 . 26.98 
304TH 9.75 
304TL 9.50 
307A/RK75 4.85 
310A -. 6.25 
311A ...- 7.45 
311CH 10.95 
311TC 10.50 

7153 .... 8.98 
715C ....22.90 
717A .. 1.49 
718BY ...48.45 
718CY ...48.45 
719A ...49.95 
721A . 2.49 7229/287. 2.45 
7239 . 9.75 
723A/B ..19.95 
724A ... 3.95 
7248 ... 3.45 
725A ... 6.90 
726A ... 6.90 
7268 ...59.95 
7260 ...69.95 

8Ó1A 
802 
803 
804 
805 
807 
808 
809 
811 2.90 
812 2.70 
813 

1.85 
.45 

3.98 
3.89 
8.95 
3.90 
1.65 
2.98 
2.43 

10.98 

7.83 
814 3.45 
815 2.4! 
816 /8661r 1.07 
826 .95 

Use Your Priority for SPEEDY DELIVERY -Extend Your DO & Contract Nos. 

7R7 .99 
757 1.09 
7T7 1.03 
7V7 1.39 
7W7 1.19 
7X7/XXFM 1.19 
7Y4 .69 
7Z4 .69 
8DC-15 4.98 
10Y .43 
CV11 5.25 
UXCV11 5.25 
12A .89 
12A5 . 1.39 
1296 . .89 
12A7 1.29 
12A8GT .79 
12AC7 1.45 
12AH7GT 1.99 
129K5 1.98 
12AKSW 2.98 
12AL5 1.11 
12AT6 .59 
12AT7 .93 
12AU6 .89 
12AU7 .74 

.98 12ÁV6 .69 

.89 12AV7 1.35 

.99 12AW6 1.79 

.89 12AX4GT 1.20 
3.37 12AX7 .. .99 1.19 12AY7 2.95 
1.39 12BA6 . .79 
.99 12897 . .79 
.89 12BD6 1.75 .89 

1.39 
.99 
.89 
.89 
.89 
.79 

2.25 
.79 
.69 

1.09 

T2OV/1623 3.79 
TUF20 ... 5.19 
TZ2- 3.79 
RK20A 8.95 20 1.17 
RX21 3.75 
22 .99 
24 .85 
24A 1.10 
24G /3C24 1.90 
25A6 1.09 
2597 2.98 
25ACSGT 1.59 
25AV5GT 1.29 
25BQ6HY 1.19 
25C6 1.18 
25L6GT .69 
25W4GT .89 
25Y5 .79 
2SZ5 .79 

.99 
26 .79 
27 .69 
FG27A 8.70 
HV27 10.95 
RK28A 4.89 
2807 ., 1.39 
30 .79 
31 
Y31Z 2.75 

32 .49 
FG32 / 

5558 13.85 
32L7GT 1.49 
33 .59 

THAT'S 
a BUY 

DEPT. MIN, 

T60 10.49 313C 
HY69 4.98 316A ... 1.49 
7047 1.59 316T ...10.50 
V7OD 4.45 323A ...24.25 
70L7GT . 1.59 327A . , . 4.95 
71A .79 350A ... 6.50 
72 .95 350B ... 5.90 
CRP72 1.20 353A .. 4.65 
CRP73 1.49 HK354 ...24.98 
73 1.67 355A ,..14.15 
NR74 . . . .29 368AS . . . 7.75 
HY75 ., 4.59 3718 ... .90 
75 .99 380A ... .79 
75TL 6.89 388A ... 1.49 
76 .79 393A ... 8.90 
77 .69 394A ... 4.90 
78 1.05 FP400 ...15.98 
79 .89 X400 ...14.98 
80 .69 417A 
81 1.69 GL434A .29.95 
FG81A . 3.90 446/2C40. 1.89 
82 1.19 446B .... 3.89 
82V 1.39 450TH ...44.00 
83 1.45 450TL ...47.00 
83V 1.79 460/ 
84/624 .90 HF200 .15.95 
85- ' .79 WL469 ...13.95 
89 .75 GL471A .. 2.69 
VR92 .25 GL502A ..1.79 
F695/ RH507 ... 9.98 

5560 , .24.85 GL520 . . 22.00 
FG98 19.95 521 6.98 
100TH ... 8.89 WL532 3.89 
102D .... 2.98 550P1 19.95 
102G .... 2.98 575A/975 13.75 

"T A B 

828 
829 
829B 
830B 
832 
832A 
833A 
834 
836 
837 
838 
843 
845 
849 
852 
860 
861 
864 

11.29 
11.49 
13.45 
3.49 
9.65 
9.65 

39.45 
5.95 
4.75 
1.45 
3.98 

.39 
4.90 

29.45 
19.98 
4.90 

23.95 
865 1.29 
866A 1.69 
868/CE1C 3.49 
869 36.95 
GE872A 5.49 
874 1.39 
878 1.95 
884 /6Q5G 1.80 
885 1.45 
893A ...250.00 
922 1.75 
923 1.00 
927/CE25 1.49 
929 1.33 
930 1.25 
9319 6.90 

954 
955 
956 
957 

.27 CK5783. . . 6.69 .39 CK5784... 7.40 

.3G CK5829. . . 5.98 .45CK5851... 4.98 
958A . .67 CK5875... 1.98 967/F617, 3.95 C'Ray Tubes 973 1075 2AP1 .. .11.90 991 
FM1000 5 1. 

9 

0 3Al . . . 

3 g 38PP1A 

A 

. . .114. 

25 

CK1007 8 
CK1090 . 2.69 3 0P1 

. . . . 4.85 R1100 . . 5.00 3EP1/ R1130 . .12.00 WW1. . 4,98 E1148 . 1.35 
1612312 

. 5.39 
.98 3FP7A . . .14.98 

11661163 
.89 3HP7 .... 3.85 

1619 . . . .S 3HP14 . ..14.98 
1620 5.75 3JP7 ...12.50 
1622 2.69 3JP12...19.95 
1624 1.90 3JP14 ...16.95 
1625 . . .39 4AP10 . . . 4.69 
1626 
1629 

.39 SAP1 ... 5.98 

1630 
.29 
.97 

1631 
1632 
1633 
1634 
1635 
1636 
1644 
2000T 
2050 
2051 
54340 
5516 
5517 
5594 
6089 

5654 
5656 
5663 
5670 5684 
5686 
5687 
5692 
5693 
5694 
5718 
5719 
5726 

.., 73 .. 1..49 .. 3.1 

..149.50 
1.47 . 

. 

. . 

.. 1.19 

5BPSBP4 

A 1 . 

. .. 4.75 
SCP1 . 4.75 
5CP7 ...11.95 
5CP7A ...26.25 
SFP7 ... 1.89 
5SHPT 59F91119114 

... 9.75 
SHP4 ... 9.75 
5.11.2 ,..24.40 
SJP4 ...26.75 
5LP1 ...29.95 ... 5.98 SMP1 ... 9.75 

.. 3.39 SNP1 
... 6.65 78P ... 4.95 

78P7 
1 

... 6.75 
.: 7.15 7EP4 .,.17.98 

... 4.79 7JP4 ...18.39 
...'3.95 9GP7 ...14.89 
... 2.95 108 P4 ...18 29 ... 6.95 12DP7 .,.16.89 ... 1 -85 12DP7A ..49.50 ... 6.98 12GP1 ...49.98 ...34.98 12GP7 .. , 16.89 ... 3.90 12HP7 ... 16.89 ... 5.75, 12JP4 ...27.00 
. . . 7.69 12KP4 ,..47.00 ... 7.69 12LP4 - ..21.25 ... 3'65 12LP4 10.65 .10.15 905 3.49 ...I4 39 912 89.98 ... 4.39 813 11.98 5744/ 9149 45.00 

CK619CK 6.49 
5749 ... 4.39 Xtal Diodes 5751 ,.. 5.45 Many Lare Dates 57,3 
5812 ... 7.70 Latest JAN Specs 

0121 .79 
g884104 ...12.75 

1 
1N21Á 1.65 

5881 ... 3.29 1N21B 3.45 
X6030 ... 4.49101230 
U X6653 . 

1 N22 . 

8002R . . -99..50 
69 133 . 

8005 . . 6.95 
1 8008 

. . . . 

... . 

2.89 
6.49 1N25 

N235 
8012 
8013 .... 2.75 1H26 
80134 . - 6.4511N29 
8014A ...28.95 1N32 8020 . . 1.25 

1 N34 8025 . , . 5.79 1N34Á 9001 ... 1.65 1N35 
9003 ... 1.69 10138 
9004 ... .42 1N39 
9005 . . . 1.45 1 N40 
9006 .,. .39 1N43 
Sub-Miniatures 1N44 

1N45 
2E36 .... 2.19 1/44G 
2E41 .... 2.39 1N47 
2E43 .... 1.39 1348 
2G21 . 2.39 1351 
CK512AX. . 3.15 1352 
CK526AX.. 3.95 1354 
CK526AX.. 3.95 10155 
CK571 AX .. 4.98 1 N 56 
CK573AX.. 4.45 1357 CK1027... 3.35 1658 CK1028... 9.98 1N60 CK1089... 2.98 N61 CK1090... 2.98 
CK5672. .., 2.29 
CK5676... 2.29 
CK5678... 2.45 
CK5697. 5.98 
CK5702... 7.45 
CK5703:.. .98 
CK5704... 4.39 

// TAHAT'S 

BUY 
SIX CHURCH ST. NEW YORK 6, N.Y.,U.S.A. - CORNER CHURCH & LIBERT 

ROOM 200 

.. 2.45 .. 3.70 .. 7.45 
. 1.65 

3.50 
24.50 

. .64 

. .. 1..95 
98 

1,65 
. 6.15 
. 

1.69 
9. 98 

1.21 
. 1.39 

9.50 
.59 
.45 

1.85 
2.99 

.89 

.89 
. 1.19 

60 
2..10 

1363 /K63. 2.49 
10164 .. .69 

. 1.95 

. 1.98 
1.39 

1N67 . 

1369 
1(34 
CK705 
CK706 
CK707 

. .54 
1.80 

Money Back Guarantee 
(Cost of Mdse Only) 
$5 Min. Order FOB 
NYC. Add Shpg. Charges 
A 25% Dep. Tubes 
Gtd. via R-Exp. only. 

S. 
Without Notice. ce. Phonee 
Worth 2 -7230. 

PRINTED IN U.S.A. 
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HIGH STANDARDS OF 
TELEVISION PRODUCTION QUALITY 

the Molest .esign Io. oratories, Fran4 
listant, Paul Smith, discuss with Harry R. 

portan. prototype-circuit measurements j- 

e 425 Oscilloscope -221 VTVM and .14.HV 

Frank J. Dieli, Majestic s Chief Engineer, and Harry R. Ashley, President of 
EICC, inspecting the use of the PICO Model 425 5" Push -Pull Oscilloscope, Model' 
221 7acuum Tube Voltmeter and Model HVP -1 High Voltage Probe at the important 
Final Test Position on the Malestie Television production lines. 

MET? 
KIT $29:95 WIRED $34.55 

20,000 o : .,wit 

lowest Cost- 
- . .,:._. 

Precision at a NEW 5" PUSH -PULL 

For laboratory 
SCOPE KIT $4495 WIRED $79.99 

look to 
EICO! KIT - 

the Leaders Corp., another 
O Test 

TV Division of TheWilcox-Gay specify EICO '"'N 

The Majestic manufacturers, spe 
laboratoriese 

wet, does T 
America's 

leading TV in its design 
1 one of its 

lines and 
both its production and 

on one CBS owl that 
Instru Tele -T 

Majestic knows 
merlon, T coast, J 

Si- 

BECAUSE 
-like E EEpTURES 

TV manufacturer 
coast 

T ®E 
NQMICAL 

mazy another famous 
DELIVERS 

U. & \. 

EICO TER EQUIPMENT Engineering 
Y E 7. Latest Eng 

eeri Assembly and 

Precision $. Super-Simplified 
T, Laboratory Use Instructions Appearance 
2. Lowest Cost 

Dependability 9 Laboratory-Styled Make - 
TQ. Exclusive 

EICO 

4 Speedy Operation 
ed Construction 

Guarantee 
look at 

Rugged eat, be sure You 
product f Quality riced equipment, Each EICO P 

are, 
any higher-p Kit form edge -comp 

Before You Wired as well as 
YOU be the 7 

the EICO line in value. our local jabber and 

jam-packed 
with unbelievable stock at your 

s jarr -P eats todaaYEE newest Catalog 4 
EICO ins -rum 

EICO! see Write NOW for FREE ON 
SAVE LEADERS 

... INSIST 
THE 

NEW 950K R -C BRIDGE & 

R -C-L COMP. KIT 519.95 
WIRED $29.95 

511K VO 
KIT $14.95 

RED $17.95 

NEW 221K VTVM 
KIT $25.95 WIRED 549:95 

HIGH VOLTAGE 
PROBE $6.95 

G 

KIT $19.95. WIRED $2995 

IVEW 322K SIG. GEN. 
KIl $23.95. WIRED $34.95 

NEW 625K 
R. KIT $34.95 

WIRED $49.95 

EW 526K MULTI METER 

C. 1390 WIRED $16.90 
LIDO ohms /volt 

NEW 315K DEIUXE SIG. 

GEN. KIT $39.95 
WIRED $59.95 

145K SIG. 

TRACER KIT 

$19.95 
WIRED 
$20.95 

360K SWEEP G 
WIRED $49:9$ 

NEW 1040K BATTERY ELIM. } 
Klf $25.95. WIRED $k1.89.5 -.- 

Prices 5% higher on West Coast. Due to unstalr:ondif 

EW 1171K 

ÈS DECADE 80X 
IT $19 °5. WIRED $24.95 

ces and specifications are, subject to. ehaege without notice 

ELECTRONIC INSTRUMENT CO.,Inc. 
84 WITHERS STREET, BROOKLYN 11, NEW YORK 

ç:1951- 
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Why pick 'em blind? 
Buying capacitors by rating with- 
out also specifying brand is like 
buying neckties blindfolded. You 
just don't know what you're get- 

ting. When it comes to capaci- 
tors, don't buy blind ... don't 
trust to luck .. . 

Make Sure! Make it Mallory! 
When you use Mallory capacitors for all your service work, you do yourself and your 

customers a real favor. Mallory capacitors give long, trouble -free performance. 

TV and radio set manufac- 
turers accept Mallory FP's 

as the standard of capacitor quality. Oper- 
ating continuously, even at temperatures 
as high as 185° F. (85° C.), Mallory FP's 
give longer, more dependable performance 
... handle higher ripple current. 

Mallory Plascaps® give 

outstanding perform- 

ance because they are completely engi- 

neered to eliminate premature shorts... 
unsoldered leads . off-center cartridges. 

And they are priced right. 

You can count on Mallory FP's and Plascaps because they are backed by 25 years of 

capacitor research and on- the -job experience. Mallory produced the first dry electrolytic 

capacitors ... pioneered developments that give you capacitors which are smaller . .. more 

uniform ... more resistant to heat. And they cost no more. Don't trust to luck when you 

order capacitors. Always specify Mallory. 

Depend on your Mallory Distributor for quality products at competitive prices. 

UMW rumlima 
ALLORY 

CAPACITORS CONTROLS VIBRATORS SWITCHES RESISTORS 
RECTIFIERS VIBRA PACK* POWER SUPPLIES FILTERS 

*Reg. U.S. Pat. Off. 

APPROVED PRECISION PRODUCTS 
P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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