
HIGH-SPEED TANDEM WINDING MACHINES 
One of the many new machines that makes possible 
mass-production of uniform condensers (SEE PAGE 45). 
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THE dUAIITY OF RCA TUBES IS UNQUESTIONED 

The RCA -developed "A" frame con- 
struction -used in 6 of the metal -type 
r -f amplifiers -is one of the many im- 
provements that contribute to the extra 
performance of RCA tubes. 

The "A" frame - shown in red -con- 
sists of a top member, two vertical mem- 
bers, and a bottom cross member. The 
ribbed uprights are welded to the cross 
member ... the feet of the uprights are 
welded to the grounded metal header. In 
effect a truss, this rigid "A" frame acts 
as the supporting member for the tube 
elements. Its increased resistance to 
vibration reduces the possibility of elec- 

trode displacement due to wear on the 
holes in the mica spacers ... and thereby 

0We/1ff 

-ir.. 
ioP MEMBER á. 

as a matter of course ... with RCA tubes 

plays an important role in reducing 
microphonics and maintaining uniform 
tube characteristics. 

In addition to imparting rigidity to 
the tube elements, the top and bottom 
members of the "A" frame serve as 
shields. The two ears on the top member 
add to its effectiveness in reducing grid - 
to -plate capacitance ... the tab on the 
lower member -which extends down to 
the stem - provides additional shielding 
between grid and plate leads. 

The extra performance built into RCA 
tubes accounts for their high quality, 
long life, and dependability. They cost 
no more. Why not use them for your 
daily tube requirements? 
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Keep informed -keep in touch with your RCA Tube Distributor 

RADIO CORPORATION of AMERICA 

VAT 

ELECTRON TUBES HARRISON. N.J. 
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THE TRIO 2- CHANNEL VAGI FULL 10 DB GAIN ON TWO CHANNELS. 
MODEL 445 FOR CHANNELS 4 AND 5 
MODEL 479 FOR CHANNELS 7 AND 9 

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

;t- CHANNEL YAGI 

Yagi elements of .035" thick 
seamless aluminum, are full 5 /8" 
in diameter. Ends are crimped 
for greater strength and to cut 
down vibration. Prevents en- 
trance of dirt and moisture. 

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

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

TOPS ALL IN DESIGN, CONSTRUCTION, PERFORMANCE 
One of the most widely imitated antennas on the 

market today, the TRIO 2- Channel Yagi still stands 
alone in efficiency and strength. 

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

There is no secret to TRIO's marked superiority. The 
simple truth is that TRIO slights no construction detail, 
overlooks no design feature. This means unparalleled 

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

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

TRIO the "Trouble -proof" TV Rotator 
For years of dependable, unfailing service - in good weather 

and bad - you can't beat the new TRIO TV Rotator and Direc- 
tion 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 3 years of 
extensive field testing under every extreme of weather. The 
TRIO Rotator will not freeze up! 

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

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

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

SMARTLY STYLED 
DIRECTION 
INDICATOR 

The TRIO Direction Indicator is housed in a 
sturdy plastic cabinet of graceful lines. It is a 
beautiful instrument that will blend harmoniously 
with any furniture style. 

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

MANUFACTURING COMPANY 
GRIGGSVILLE, ILLINOIS 

Jan 11, 4s rv. I!i 2 
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NOW. . . GET EVERYTHING YOU 

NEED i0 (EARN AND MASTER 

RADIO- E ECTRØN/$ 
.,or NOMEF 

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 ABOVE: Build and keep 
you may get real STARTING HELP toward a a real 17 INCH corn - 
good ¡ob or your own business in Television- merciai TV receiver. 
Radio- Electronics. Mail the coupon today for Optional aftercomplet- 
complete facts - including 89 ways to earn ing regular training at money in this thrilling, newer field. moderate added cost. 
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 

Here's the 
REAL THING! 

SET UP YOUR OWN 
HOME LABORATORY 

Get BOTH of these 
information packed 
publications FREE! 

WAYS 
TO 

EARN 
MONEY 
IN TELEVISION 

RADIO ELECTRONICS , 

16 

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. .... `s ...® 

a 
ACT lIIObV! Mu COUPON TOW / 

I 
I 
I 

I 

I 

I 

DE FOREST'S TRAINING, INC. Dept. RN -1 -i 
2533 N. Ashland Ave., Chicago 14, Ill. 

Without obligation, I would like your Opportunity News 

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. 

Age........ 
Name Apt..------ - 
Address ................................................ ----------------------- - - - - -- - - ----- - - - - -- state.- 

- - - -.. 
---------- °Zone....... - 

MOMS IIIMINI 111111M UMW MOOS 11111101111 
1111111 WWI MINI MIMI MOM 

.11wrI rarv, I 95 

R -F Signal Generator 

oscilloscope 

6 -Tube 
Radio 

Nome 

Movies 

Multimeter 

ONE OF AMERICA'S FOREMOST 
TELEVISION TRAINING CENTERS" 

De FORESTS TRAINING, INC. 
CHICAGO 14, ILLINOIS 

A DeVRY INSTITUTION 
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Service Clinic! 

s 

CARRIER 

+ 

s 

CARRIER 

Engineering information to help you better service Raytheon 

THE RATIO DETECTOR 

The ratio detector is used to detect frequency modulation 
and reject amplitude modulation. The improved A.M. 
rejection of this type of detector requires less stages of 
limiting in the sound I.F. amplifier. 

The circuit of the ratio detector illustrated uses a 6AL5 
(or 6T8 etc.) duo -diode, that has balanced capacitance 
and perveance, and is tuned to the TV intercarrier fre- 
quency of 4.5 megacycles. 

The 4.5 M.C. sound I.F. provides the input to the resonant 

FREQ. 

MOD. 

T2 

FIG. 3 

FREQ. 

MOD. 

6 

E? 

FIG. 4 

primary of T2 (Ep of Fig. 1) which will induce a voltage 
across the tertiary winding (Et of Fig. 2) that will for 
vector study be referred to as zero degrees. 

The primary will also induce a voltage into the resonant 
secondary through the loose coupling mutual of M so as 
to provide approx. 90° phase shift. The secondary will 
furnish two voltages of opposite (180 °) polarity with re- 
spect to the center tap. These voltages (Fig. 3 and Fig. 4) 

will shift in phase angle with frequency modulation of the 
carrier due to off resonance leading or lagging reactance. 

DIODE 1 

O° 

u % 
DIODE 2 

The center tapped secondary is connected to the diodes in 
a manner such as to place the tertiary in series with each 
half of the secondary. This will vectorially add the volt- 
ages Es and Et to change the diode current balance as 
shown in Fig. 5 and Fig. 6 when frequency modulation 
exists 

However, amplitude modulation does not disturb the bal- 
ance and will be load limited by the shorting action of the 
diodes per the time -constant of R64, C82, and C83 lytic. 

so 

(83 
MAX. 

MIN. 

ZERO 

s 
s 
s 
s 
s 

s 

e 
o 

e 

s 

s 
s 

s s 

MAX. 

MIN. 

ZERO 

o° I (diode #2) (diode. #2) 

1 
(79 C88 

C77 

R58 

Et 

FIG. 6 

FREQ. 

RESPONSE 

o 
I 

-s 
OUTPUT 

Only the unbalanced FM currents will appear across C79 
(R.F. bypass) and into the R58 -C88 de- emphasis filter 
to produce the audio output resulting from the response 
curve as shown in Fig. 7. The tuning of the T2 secondary 
and the value of C79, effect the AM rejection cross -over 
point illust. in Fig. 7. 

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

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

as-goes-3e 

Belmont Radio Corp., 5291 W. Dickens Ave., Chicago 39, III. 

Subsidiary of Raytheon Manufacturing Co. 

s 
Dependably Built for 
Dependable Performance 

s 
s 

.PCEMENT 

OR i REFUND 

a 
of 

Guaranteed by 
Good Housekeeping 
4."07 AS ADVERTISED TO"%t* 

THE STARLIGHT -Model RC -1720 

RADIO & TELEVISION NEWS 
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Aluminum Voice Coi 
SPEAKERS 

G(.Koli HI9fA19tiE 9BRM IININIiI MMt. 

9YYR111111111 UMW WAllpiimmt.... ._. . 

at.m sin* one, 

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

Albany, New York 

"OUR FASTESTSEU/NE S LINE 

FOR rIfEpAsryrEARsi" 
Quality Product Plus Smart Promotion 

Spell Success for Aggressive Parts Jobber 

x Y dealer customers don't bother to open the cartons - as they M do with other brands - before buying G -E speakers. They 
now that General Electric factory -packed Alnico units come to them 

i perfect shape, ready for use. Customer confidence pays off. Because 
I stock all 27 G -E models, my dealers know I can fill any speaker need." 

What Dave Marks does not mention is that his merchandising 
s till has made him one of the top parts distributors in the East. He 

akes frequent and profitable use of all G -E sales tools: catalogs, 
b e oklets, envelope stuffers, display pieces of all kinds. They're avail- 
able to you, too, through your General Electric distributor or repre- 
sentative. Call him today for your share of these sales helps. 

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

GENERAL 

Jauuar.-. 1952 

a,-.41104 
- 

i. 

ELECTRIC 

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

i General Electric Company, Section 912 
Electronics Park, Syracuse, New York 
Send me copies of the new 80 -page service 
manual on General Electric TV receivers at $1.00 
each. I enclose $ 

Check Money Order 

NAME......__.. 

ADDRESS... 

CITY. ........STATE. 

.. MI 
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Specially Designed 

for 

For ticklish TV soldering, there's no 
tool like the new 135 -watt Weller 

Gun. Dual spotlights eliminate 
shadows. Precision balance 

assures accurate soldering. 
Long length reaches deep 

\\into chassis. 5- second 
heating saves time \ \\ and current. Your 

Weller Gun pays 
for itself in a 

few months. 

Check This 

Exclusive 

Combination 

of Features 

5- SECOND HEATING 
-No waiting. Saves 
power. 

OVER /UNDER DESIGN -Tube construction 
gives bracing action to tip, and improves visibility. 

DUAL SOLDERLITE- Prefocused spotlights com- 

pletely eliminate shadows -let you see clearly. 

LONGER REACH- Slides easily into the most 

complicated set -up. Reaches tight corners. 

COMPACT DESIGN -Streamlined and precision 

balanced for delicate "pin- point" soldering. 

TRIGGER- SWITIH CONTROL- Adjusts heat to 

the job. No need to unplug gun between jobs. 

DUAL HEAT -Single heat 100 watts; dual heat 

100/135 watts; 120 volts, 60 cycles. Handles all 

light -duty soldering. 

See new Model WD -I35 at your dis- 

tributor, or write for bulletin direct. 

SOLDERING GUIDE. Get your new copy of 
"Soldering Tips " -revised, up -to -date 
and fully illustrated 20 -page booklet 
of practical soldering suggestions. 
Price 10c at your distributor, or 
order direct. 

WELLER 
ELECTRIC CORP. 

810 Packer Street, Easton, Pa. 

ß 

B Y T H E E D I T O R 

TELEVISION SERVICE MATURES 

ONE year ago in this column we 
predicted, "The year, 1951, finds 

the entire television industry facing 
severe curtailménts in production as 
the result of our defense program and 
the scarcity of cobalt, aluminum and 
other materials and components. This 
curtailment of production is another 
real reason for sitting tight until In- 
dustry can come up with a compatible 
television system. As a matter of fact, 
this period of shortages might actually 
force the FCC and the Industry to 
shelve immediate plans for color tele- 
vision." Now, because of Charles Wil- 
son's action to put the brake on com- 
mercial color television, we can, at 
least for the present time, direct our 
attention to other and equally serious 
television problems. 

The beginning of the year 1952 finds 
the television industry beset with "in- 
ventory difficulties" at a time when 
material shortages are supposedly re- 
stricting new set production. Why 
then, should there be a fearful inven- 
tory condition at both manufacturing 
and dealer levels when we've been told, 
sets will soon be in short supply? 

The answer undoubtedly lies in the 
need of both the producer and the sell- 
er for immediate capital if they are to 
look forward to a profitable future. 
The situation is a dangerous one in that 
a great deal of capital is tied up in 
warehouse stock by both the dealer and 
the manufacturer. The future can hold 
a frightful condition in which the 
manufacturer unloads large invento- 
ries to well- financed dealers and thus 
undersells the whole market, thereby 
placing the average dealer in an un- 
tenable position. 

Considering the problem as it exists, 
there is certainly a need for a greater 
selling of television as a medium since 
approximately only 40% of the tele- 
vision market is sold. Radical correc- 
tive measures are necessary in the TV 
industry, from the telecaster to the 
dealer. 

The one basic factor in this whole 
TV picture that has not been too "pol- 
luted" by outrageous underselling has 
been Service. To read the set manu- 
facturer's advertising on both the local 
and the national basis, we can only 
come to the conclusion that the biggest 
difference between a good set and a bad 
set is the service involved. More and 
more manufacturers are becoming in- 
clined to place the sale of the service 
contract as an adjunct to the sale of 
the set. Thus the service dealer finds 
himself in an enviable position for he, 
in most cases, is becoming the medium 
for the sale. 

There is a pitfall that lies ahead, of 
which the serviceman should be cog- 
nizant. The pitfall is "priced- service." 
It is generally recognized today that 
one of the greatest deterrents to suc- 
cessful selling his been the sale of tele- 
vision receivers below cost. The situ- 
ation has become so bad that the only 
profit margin available to the dealer 
in the sale of a set is the sale of a 
service contract. Let the serviceman 
not find himself in the same disrepu- 
table position. Since the consumer val- 
ues service so highly, service should 
not be sold except as a fair price. 'To 
commit yourself to the sale of "priced - 
service" now would be suicidal to your- 
self and to the industry in the future. 

In the past few months, many manu- 
facturers have announced price reduc- 
tions in all or part of their line. In 
some cases these price reductions have 
been offset by excessive charges for 
the parts warranty. The cost of a 
parts warranty should not exceed that 
of the expected expense in supplying 
new parts to replace those which may 
prove defective. 

At least one manufacturer has rec- 
ognized this problem and has included 
the cost of the warranty in the price 
of the receiver, avoiding any possi- 
bility of misrepresentation. 

The increased importance of service 
has been recognized by the set manu- 
facturers in the appointment of a 
"service coordinator" by the RTMA. 
There were undoubtedly many reasons 
for this appointment; outstanding of 
which was the acknowledgment that 
the consumer was being swayed by the 
importance of reliable service in the 
purchase of a television receiver. In 
some respects the coordinating job re- 
volved, about the development of a 
sound public relations program to 
make the consumer aware of the tele- 
vision service available. The more 
quickly the industry can resolve the 
issues with service, the more quickly 
a coordinated sales and service pro- 
gram can be established. 

During the past year great strides 
have been made by local service or- 
ganizations tò not only place their es- 
tablishments on a firmer footing but 
also to make the consumer aware of 
the importance of good television serv- 
ice. The forward progress of local as- 
sociations is advancing the day when 
the service industry will be represent- 
ed by one spokesman. When the na- 
tional association comes into being, 
service will then be able to promote 
its . program more thoroughly and 
place itself on an equal footing with 
sales O R. 

RADIO S TELEVISION NEWS 
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221 -K Vacuum Tube Volt- 
meter. 15 ranges; 26 meg 
DC input res. Zero center 
4%" meter; ranges: AC- 
DC volts, 0-5-10- 100 -500- 
1000; res., 0 -1000 ohms and 
0 -1 -10- 100 -1000 meg.; db, - 20 to +16. With all tubes 
and parts ready to wire. 
6x977,[x5 ". Shpg. wt.,10 lbs. 
83 -152. Only $25.95 

526 -K Standard Multimeter. 
1000 ohms -per -volt; 31 ranges; 33" meter. Ranges: AC -DC 
volts, 0-1-5-10-50- 100 -500- 
5000 at 1000 ohms /volt; res., 
0-700,0-100,000 ohms, 0 -1 meg; 
AC and DC current, 0 -1 -10 
ma, 0 -0.1 -1 amps; 6 db ranges, -20 to +69. Accuracy: AC ± 
5 %, DC ± 3 %. Ready to wire. 
63x33x2 ". Shpg. wt., 3 lbs. 
83 -166. Only $13.90 

555 -K 20,000 Ohms- Per -Volt 
Multimeter. 4V? meter, 50 
micro -amp D'Arsonval 
movement. 31 ranges: DC, 
AC and output volts, 0 -2.5- 
10-50- 250 -1000 -5000 (DC 
at 20,000 ohms /volt, AC 
at 1000 ohms /volt); 5 db 
ranges: -12 to +55; res., 
0- 2000 -200,000 ohms, 0 -20 
meg; DC current, 0 -100, 

micro -amps, 0 -10- 100 -500 ma, 0 -10 amps. 
R ady to wire. 6Xx53x3 ". Shpg. wt., 4 lbs. 
83-167. Only $29.95 

511 -K Volt -Ohm- Milliameter. 
3" meter; germanium 
crystal for AC. Ranges: 
DC volts, 0-5-50- 250 -500- 
2500; AC, output volts, 
0 -10- 100 -500 -1000; DC 
current, 0 -1 -10 -100 ma, 

0 -1 -10 amps; res., 0- 500 -100,000 ohms, 0 -1 
meg; db, -S to +55. Complete, ready to wire. 
8 x 43 x 3 ". Shpg. wt., 3% lbs. 
83 -153. Only $14.95 

145 -K Multi- Signal 
Tracer. Traces audibly 
all IF, RF, video and 
audio circuits in AM, 
FM and TV sets. 
Built -in 4" PM speak- 
er; panel jacks for Ise 
of VTVM; germanium 
crystal diode probe. 
Response to over 200 

m.. Complete, ready to wire. 10 x 8 x 434". 
Shpg. wt., 9 lbs. 83 -158. Only.. $19.95 

ALL OF THE ABOVE UNITS ARE ALSO 

FREE 

1952 

Test Instrument Kits 
Lab Precision Quality at Lowest Cost 

425 -K 5" Oscilloscope. 
For AM, FM, TV align- 
ment; push -pull deflec- 
tion. Sensitivity .05 to 
.1 rms volt /inch. Range, 
5 cps to 500 kc. Wide - 
range multi- vibrator 
sweep circuit 15- 75,000 
cps. Provision for ext. 
sync. Z -mod. and direct 
input to CR tube plates. 
With alltubes and parts, 
ready to wire. 8%x17x 
13". Shpg. wt., 30 lbs. 
83 -155. Only.... $44.95 

320 -K RF Signal Gener- 
ator. Uses Hartley os- 
cillator. Covers 150 kc 
to 34 mc on fund., to 
102 mc on harmonics. 
Unmodulated or 400 cy- 
cle AM modulated out- 
put. Dial calibrated in 
7 bands. Quickly aligns 
AM, FM sets; aligns 
RF with any standard 
AM set. Ready to wire. 10x8x4% ". Shpg. wt., 
10 lbs. 83 -154. Only $19.95 

322 -K RF -AF Signal Generator. Improved 150 
kc to 34 mc instrument, with individual cal- 
ibration for each of 5 bands. Selects pure RF, 
mod. RF, or pure AF. Colpitts audio osc. 
generates 400 cy. pure sine wave voltage. 
Ready to wire. 83 -168. Only $23.95 

315 -K DeLuxe RF Signal 
Generator. For AM, FM, 
TV work. 1% accuracy. 
Freq. range, 75 kc to 150 
mc in 7 calibrated bands; 
vernier micro -cycle band; 
volt-reg. power supply. 
400 cycle sine wave mod- 
ulation, less than 5% dis- 
tortion. Complete, ready 
to wire. 12x13x7 ". Shpg. wt., 20 lbs. 
83 -162. Only $39.95 

Quick and Easy to Assemble 

625 -K Tube Tester. 
Tests all standard 
AM, FM and TV 
tubes, including 9 -pin 
miniatures. 434" me- 
ter; illuminated chart 
shows test settings. 
Tests for shorts and 
open elements; spare 
socket for new tubes; 
built -in power supply. 
Ready to wire. 123x9%x43 ". Shpg. wt., 
13 lbs. 83 -161. Only $34.95 

AVAILABLE FACTORY -WIRED AND TESTED -SEE YOUR 

212 -PAGE 1952 CATALOG 

Send today for AL LI ED's authoritative, complete 
buying guide to all electronic supplies. ALLIED offers 
the world's largest stocks of to bes, parts, test instru- 
ments, audio equipment, industrial componerts- 
complete quality lines at lowest prices. Get every 
buying advantage -speedy delivery, expert personal 
help, complete satisfaction on every order. Send for 
your FREE ALLI ED Catalog today. 

ALLIED RADIO 

360 -K Sweep Generator. 
Use with any stand - 
ard scope for visual 
TV -FM alignment. 
Covers 500 kc -228 mc. 
Variable sweep,0 -30 
mc. Crystal marker 
osc. with variable 
amp.; external marker 
can be injected; phas- 
ing control; each TV 
channel center marked on front panel. Ready 
to wire. 10x8x6 % ". Shpg. wt., 12 lbs. 
83 -159. Only $34.95 
950 -K Resistance -Ca- 
pacitance Bridge. Meas- 
ures, tests all resistors, 
0.5 ohms to 500 meg., 
and all condensers, 10 
mmfd. to 5000 mfd. Also 
gives instant R -C -L 
comparison with any 
ext. component as 
standard. 0 -500 DC v. 
source. Tests for leakage, polarization, power 
factor. Magic eye indicator. Ready to wire. 
10x8x4 % ". Shpg. wt., 10 lbs. 
83 -164. Only $19.95 
1171 -K Resistance Decade Box. Sup- 
plies resistance values from 0 to 
99,999 ohms with 3% precision. 
Has 5 separate 10- position switch- 
es. Includes comparator position 
and binding posts for instant sub- 
stitution of actual equivalent com- 
ponent. Complete with all parts, 
ready for wiring. 3y x 12 x 3 ". 
Shpg. wt., 3 lbs. 
83 -165. Only $19.95 
1040 -K Battery Elimi- 
nator and Charger. For 
charging and all auto 
radio testing. Gives 
0 -133 v. output. Has 4- 
stack rectifiers in full - 
wave bridge. 10,000 
mfd condenser for 
well- filtered output. 
Delivers 10 amps DC 
at 5 -8 volts continuously, 20 amps intermit- 
tently. Meter measures current and voltage 
output. Ready to wire. 103x7%x8 4 ". Shpg. 
wt., 15 lbs. 
83 -163. Only $25.95 

EICO PROBE KITS 
With Germanium crystal; -for signal tracing and 
measurement up to 200 mc; .634x34". 
83-156. P75-K RF Probe for 221 -K VTVM .$3.75 
83 -157. P76 -K RF Probe for 425-K Scope.. $3.75 
83 -160. High -voltage probe HVP -1. Adapts Eico 
221 -K VTVM, Eico 555 -K or any other VTVM or 
20,000 /ohm /V VOM to read up to 30,000 v. 
10x2" $6.95 
ALLIED CATALOG OR WRITE FOR PRICES 

ALLIED RADIO CORP., Dept. 1 -A -2 
833 W. Jackson Blvd., Chicago 7, 111. 

Please ship the following Eico Kits 

$ enclosed. Full Pay. O Part Pay (Bal. C.O.D.) 

0 Send FREE 1952 212 -Page Catalog. 

Name 

Address 

City Zone State 

1 
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7ñ1. I. to certify leaf 

BONDED ELECTRONIC TECHNICIANS i l 

.. .. .....,...,.. 

Xrñaka S Zrlf o¡nion,3f.,dn 
7, RAYTHEON/7, 

" ",n n, +srJ 

A SERVICE DEALER 
IS ONLY AS GOOD AS 

HIS 

Filoday's wary customers are more 
interested in the business ethics of a 

Television and Radio Service Dealer than they 

are in his technical ability. 
They look for a Service Dealer who will treat 

them fairly, a Service Dealer whose guarantee 
is sound, and then take it for granted that the 

results will be satisfactory. 
The RAYTHEON Bonded 

Electronic Technician Pro- 

I O 

gram gives customers just what they are looking 
for. If you can qualify as a Raytheon Bonded 

Electronic Technician your 90 -day guarantee on 

service and parts is cash -protected by a bond 

issued by the American Mutual Liability Insur- 
ance Company. You are presented with a Reg - 

istered Bond Certificate, Creed Displays and 

Identification Cards all featuring an 8 -point 
Code of Ethics that will convince the most 

skeptical customers of your integrity and ability. 

Back up your business with the Raytheon Bond. Ask 

your Raytheon Tube Distributor if you qualify for this 

exclusive business asset. It's yours at no cost, if you can. 

RIGHT... FOR SOUND AND SIGHT 

RAYTHEON MAN U FACTU R I N 

éxce&oae in é'kette 'mi" 
RECEIVING ANTI PICTURE TUBES RELIABLE SUBMINIATURE AND MINIATURE TUBES GERMANIUM DIODES AN "TRANSISTORS RADIAC TUBES MICROWAVE TUBES 

ILADIO S. TELEVISION NEWS 

ewton, Mass., Chicago, 1I1, Atlanta, Go., os. Angeles 
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TRAIN or 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. 

11 
71 rr 
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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! 

rv bt\ 

FREE 800K 
TELLS YOU HOW! 

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. 

January, 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! 8` ,tá 

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 ! rood to own this valuable equipment. 

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

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

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

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

NATIONAL SCHOOLS 
LOS ANGELES 37, CALIFORNIA ESTABLISHED 1905 

MAIL THIS 'COUPON TODAY- WITHOUT FAIL! 
NATIONAL SCHOOLS, Dept, 11R -12 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. 

N:tSIE 1l1 

ADDRESS 

I I 
I 
I 
I 

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

1I 

www.americanradiohistory.com

www.americanradiohistory.com


Eliminates mismatch! Outperforms standard Yagis! 

Reaches farther for 
single -channel 
reception. 

GAIN CURVES 
HORIZONTAL 

POLAR PATTERNS 

*Patent Applied For 

600 Series 

Perfect match to 300 ohm line, 

single or stacked. 

Wider spaced elements for higher gain. 

100% gain in stacking! 

Completely preassembled. 

How The Z -Match Yogi Works 

When antennas are stacked, the center feed bars of the folded 

dipoles are removed, automatically creating a perfect 300 ohm 

match for the entire stacked Yogi array. These some center 

bars are then used as half -wave connecting rods. This means 

YOU DON'T PAY FOR STACKING BARS! 

developed by 
1,SSEMft1 

CHANNEL MASTER 

For "Far Reaching" Results 

/HAW,/ 
TOWERS 
by Channel Master 

Steel tubular uprights. 
Built -in ladder with no ob- 
structions. 
One standard interchange- 
able section which can be 
used as a top, middle or 
bottom section. 
Universal base mount. 
Dual purpose mast or ro- 
tator mounting brackets. 

There's only ONE 

SUPER 
FAN 

12 

313 Series 

The most widely used 

antenna in the nation. 

Reaches farther for 
multi -channel 
reception. 

The highest gain broad -band 
antenna ever developed. 

New reinforced fibreglas inserts 
in all elements and reflectors. 

Completely 
preassembled. ___ _1MIMI ii 

illIellEillantlialliMEIMAMOMIN I---I-------.. 
MEIMIPIIIMINIIIIIIIMMIIMMCIMMI liMSINMEillIfteaMIM ifiiMMINI ll ."_ : verse gain curves have been 

net find by two independent, 

IIIIMMIE nationally known laaboratories. 

iiiiiMMUMS- 
Write for technical literature on these 3 outstanding products. 

C H A N N E L MASTER C O R P , E L L E N V 1 L L E, N. Y. 

RADIO R TELEVISION NEWS 
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For accurate 

flexible apd 

quick tube 

testing of 
low Cost... 

model 3413 A 
Model 3413- A...$79.50 at your dis- 
tributor (Price subject to change.) BV 
Adapter, $7.90 Add'I. 

q YOU CAN TEST MORE TYPES of 
IIe tubes, also appliances for shorts 

and open circuits. wo® 

YOU CAN TEST EACH ELEMENT 
e in each tube -by a simple flip 

of the switch. 

JUST SPIN THE KNOB -for correct, 
last-minute data, on the speed roll 
chart. Lists 700 tubes. 

YOU CAN COMPENSATE for line 
e voltage -just throw snap- action 

switch. 

YOU CAN TEST THE NEW TUBES - 
including those with low cathode 
current. 

\\ 
YOU GET NEW TUBE DATA-im. 

e mediately, while it is still news. 
No waiting. 

Nearly Half a Century of Service to the Service Man 

TESTS PICTURE TUBES, TOO! With this 
BV Adapter, Model 3413 -A tests every 
tube in a TV receiver, Including the Pic- 
ture Tube -without even removing tube 
from receiver or carton! Saves time! 

.January, 1952 

FOR THE MAN WHO TAKES PRIDE IN HIS WORK 

TRIPLETT ELECTRICAL INSTRUMENT CO., BLUFFTON, OHIO, U.S.A. 
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Each crystal is enclosed in a cylindrical oven which holds the 
crystal temperature to within 1 /100 of a degree. 

14 

The controlling quartz crystal vi- 

brates in vacuum at 100,000 cycles 

per second. The standard is powered 

by storage batteries, with steam 

turbo -generator standing by, just in 

case of emergency. 

At the A. T. & T. building at 195 Broadway, New York, 
passersby set watches by the world's most accurate public 
clock, which is controlled by the master standard. 

4. Front of the new frequency -time standard at Bell Telephone Laboratories. In the rear there are 600 

electron tubes and 25,000 soldered connections. Room temperature is maintained within two degrees. 

A vibrating crystal 
keeps master time 
Ever since Galileo watched a lamp 
swinging in the Cathedral of Pisa three 
centuries ago, steady vibration has pro- 
vided the practical measure of time. In 
the 192os Bell Laboratories physicists 
proved that the quartz crystal oscilla- 
tors they had developed to control 
electrical vibration frequency in your 
telephone system could pace out time 
more accurately than ever before. 

The Laboratories' latest master stand- 
ard keeps an electric current vibrating 
at a frequency that varies only one part 
in a billion, keeping time to one ten- 
thousandth second a day. 

Through secondary standards, a 
master oscillator governs the carrier 

frequencies of the Bell System's ship - 
to- shore, overseas and mobile radio- 
telephone services, the coaxial and 
Nadia = systems which transmit 
hundreds of simultaneous conversa- 
tions, or television. In the northeastern 
states, it keeps electric clocks on time 
through check signals supplied to elec- 
tric light and power companies. 

The new standard also provides an 
independent reference for time meas- 
urements made by the U. S. Naval 
Observatory and the National Bureau 
of Standards. Thus, world science bene- 
fits from a Laboratories development 
originally aimed at producing more and 
better telephone service. 

BELL TELEPHONE LABORATORIES 

Improving telephone service for America provides careers 

for creative men in scientific and technical fields. 

RADIO & TELEVISION NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


6wcome yçgj 

e so man 
ewe 
9/77 

"I'm using the CBS -Hytron Easy Budget Plan, Joe. 
My CBS -Hytron distributor gave it to me." 

"Tell me more." 

"Well, CBS -Hytron's Plan helps me sell TV picture tubes 
and service to many a customer who just doesn't have 
$50 cash. My customer now pays for the job painlessly a 
few dollars a month. Yet I get my cash right away." 

"Fine! How does it work, Sam ?" 

"Simple. I introduce my customer to the finance company 
authorized by CBS -Hytron. The finance company does 
the rest ... acts as my credit department ... arranges 
all details. My customer gets his tube and I get my cash - at once." 

"That's swell, Sam! I've sure been losing sales I shouldn't. 
I need that CBS -Hytron Easy Budget Plan. CBS -Hytron 
tubes are tops, too. Thanks for the tip. I'll see my CBS - 
Hytron distributor today." 

MAIN OFFICE: SALEM, MASSACHUSETTS 

.lanuarv. 1952 

r 

SAVE THE SALE No need for you to miss a single 
profitable picture -tube sale ... just because your cus- 
tomer does not have the cash. Get the details on this 
original CBS -Hytron service for you. See your CBS - 
Hytron jobber ... or mail this coupon ... today! 

HYTRON RADIO & ELECTRONICS CO. 
SALEM, MASSACHUSETTS 

Please rush me details on the CBS -Hytron Easy Budget Plan 

NAME 

STREET 

CITY STATE 

(Please print) 
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AUTO RADIO 

'VIBRATORS. 
44IC &LCZvltGe 

Staele Sfraeeut 
. % 

si 
M r 

A COMPLETE LINE j 
OF VIBRATORS ... 

Designed for Use in Standard Vibrator- I I Operated Auto Radio Receivers. Built 
with Precision Construction, featuring jp 

Ceramic Stack Spacers for Longer f.- 
Lasting Life. Backed by more than 

20 years of experience in Vibrator 
Design, Development, and 

Manufacturing. 

VI NEW MODELS 

V NEW DESIGNS 

NEW LITERATURE 

"A" Battery Eliminators, DC -AC Inverters 
Auto Radio Vibrators 

AMERICAN TELEVISION t RADIO CO. 

Quality Pseduea Scree 193/ 
SAINT PAUL I, MINNESOTA -U.S.A. 
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* Presenting latest information on the Radio Industry. 

By RADIO & TELEVISION NEWS' 

WASHINGTON EDITOR 

NATIONAL DEFENSE AND ELEC- 
TRONICS. which once again are close- 
ly allied in a global program of strate- 
gy, production and operation, have 
begun to dominate all spheres of ac- 
tivity in Washington with the same 
impact of the '40 to '45 era. The so- 
called temporary buildings, erected for 
interim tennacy during the war days, 
are once more bulging with the staffs 
of countless defense agencies. Every 
official building and numerous private 
and business quarters leased for gov- 
ernment business have become the 
roaring headquarters of hundreds of 
departments established for the de- 
fense effort. Once more, meetings and 
conferences are highlighted by talks of 
members of officialdom, with the mili- 
tary playing their usual key role and 
revealing sharply our present problems 
and possible solutions. 

During one such report covering the 
state of the Armed -Forces' require- 
ments, Rear Admiral John R. Redman, 
who was recently named Director of 
Communications and Electronics on 
the Joint Chiefs of Staff, told members 
of the RTMA Transmitter Division 
that more than ever before industry 
and the military are partners in an 
enterprise to provide operational aids 
that will insure superiority over any 
potential enemy, on the land, on the 
sea or in the air. "Some of the mili- 
tary (supply) problems have their 
roots in the different organizational 
structure of the three military depart- 
ments," he added, "as well as the dif- 
ferent areas of responsibility of organi- 
zational divisions, common civilian - 
military functions, relationship with 
our allies in the North Atlantic Treaty 
Organization, relationship with other 
friendly nations, impact of the present 
Korean action and last but not least, 
the constantly changing world situa- 
tion." 

Noting that one of the major advan- 
tages we enjoy today over any poten- 
tial enemy is our productive capacity, 
the naval specialist pointed out that 
this feature can be traced clearly to 
the standardization gains that have 
been made in all fields of endeavor. 

Describing for the first time just how 
equipment for the military is trans- 
ferred from an idea to the battlefields, 
the Admiral said that the gear usually 
grows from a statement of a require- 
ment by an operational component of 
the military. Classified as a statement 

of military characteristics, it is passed 
on to the research and development 
activities of the military, with action 
on the requirement monitored by the 
research and development board. This 
Group is charged with coordination of 
all of the Department of Defense re- 
search and development activities. 
When the equipment has been devel- 
oped and must be evaluated, opera- 
tional personnel of the military appear 
on the scene again. The evaluation 
procedure was described as quite dif- 
ferent from that practiced in the ci- 
vilian world where the decision usually 
centers on one factor, profit or loss. In 
the military consideration, it was said, 
the freezing of the development must 
be evaluated in a less tangible eco- 
nomic fashion. In this instance, the 
factors to be considered are the num- 
ber of battles that can be won and 
the bloodshed that could possibly be 
avoided. 

The industry committee was told, 
after the equipment is evaluated and 
found satisfactory by operational per- 
sonnel of the Armed Forces, procure- 
ment actions by the various depart- 
ments are initiated so that industry 
can produce. At this point the Muni- 
tions Board enters the picture, since 
it is responsible for the allocation of 
industrial potential and materials to 
satisfy production requirements. It 
was pointed out that the board also 
serves as the focal point in equipment 
standardization problems. 

Reviewing the personnel serving on 
the joint communications -electronics 
committee of the Joint Chiefs of Staff, 
who correlate the requirements of the 
Armed Forces, the naval chief said that 
all the branches of the services are 
represented : Major General G. I. Back, 
Chief Signal Officer of the Army; Ma- 
jor General R. C. Maud, Director of 
Communications of the Air Force, and 
Captain W. B. Goulett, Director of 
Naval Communications. Six assistants 
from the Army, Air Force and Navy 
complete the staff. 

In a summarization of the job to 
be done, Admiral Redman declared 
that the military is doing its best to 
supply clear requirements so that in- 
dustry can satisfy the wants of the 
military and take pride in a job well 
done. He pointed out that industry is 
developing the state of the art at a 
rapid pace, developing manufacturing 
techniques which produce reliable 

RADIO .0 TELEVISION NEWS 
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MIDWEST TELEWSION 
CONSOLE With Its MAMMOTH 

;, ; , - II I il n i < =____ - . .:_ r. 

FA O RY-T O -YO U 
You be the judge! See and hear Mammoth- Picture 
Midwest Television right in your own home for 30 
days. If you are not 100% satisfied, any money you have paid will be promptly refunded. 
Send today for the new 1952 catalog of the finest Midwest line in 32 years. 

We Pay Transportation Charges 

Illuminated 
TELEVISION CLOCK 

Given With Every 
Purchase of a MIDWEST 
RADIO or TELEVISION 
LIMITED TIME ONLY! 

LOW FACTORY PRICES 

MIDWEST 1 -Inch 
TELEVISION CHASSIS 
Ready for easy installation in 

your own cabinet. 

EASY TERMS 

Also- Powerful New 1952 World- Ranging 
MIDWEST Series of RADIOS 

For Beautiful Consoles and Complete Chassis 
An entirely new line of 
radios featuring the 
powerful Series 16 five 
wave band AM-FM 
Radio Chassis and the 
magnificent Symphony 
Grand Radio- Phonograph 
with 3 -Speed Automatic 
Intermix Record Player. 

WRITE or PHONE 
For This NEW 1952 

FREEMIDWES 

TELEVISION 

,l . 
T gfa1DWEST - í' 

" 952_ 
RADIO CATALOG 
If You Live In One of These Cities 
Phone and Ask for Your Catalog 

NEW YORK MUrray Hill 2 -6810 
CHICAGO STate 2 -5600 
PITTSBURGH GRant 1 -0609 
CLEVELAND PRospect 1 -7450 
DETROIT WOodward 3 -1233 
ST. LOUIS GRand 1161 
PHILADELPHIA LOcust 4 -1035 

or Send Coupon Below 
WRITE IN NAME AND ADDRESS (PLEASE , 

PRINT) ON COUPON OR k POSTCARD 

January, 1952 

MIDWEST RADIO & TELEVISION CORP. 
Dept. 376, 909 BROADWAY CINCINNATI 2, OHIO 

Please send me your new FREE 1952 Catalog. 

NAME 

ADDRESS 

CITY ZONE STATE 

i 
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Solder -seal con- 
struction formerly 
used only in costly, 
large metal -en- 
cased capacitors. 

This exclusive hollow eyelet 
terminal permits OIL impregna- 
tion after the capacitor is molded. 

Enlarged cut -away 
view of Sprague Telecap. 

1 

Sprague y molding keeps 
the high purity paper and 
foil windings unconta mi- 
nated during manufacture. 

that makes 
SPRAGUE TELECAPS° 

outperform and outlast 
other molded tubulars 

Actual, on- the -job performance proves the superi- 
ority of Sprague "Black Beauties" beyond question. 
To find the secret that explains just why they're so 
much better, however, you've got to see inside of a 
Telecap itself. 

The big feature is that every Sprague Telecap is 
molded into its sturdy Bakelite phenolic shell while 
its windings are still dry. Any chance of contamina- 
tion by moisture or dust during manufacture is avoided. 
After molding, the capacitor is vacuum -impregnated 
with mineral oil through a tiny eyelet. The lead is 
then inserted, the terminal is solder-sealed--and you 
have a capacitor that has maximum resistance to heat 
and moisture . , extra high insulation resistance and 
superior capacitance stability. In short, a capacitor that 
brings you premium quality at no extra cost! 

. And that's the secret behind the fact that Sprague 
Telecaps are more widely used by leading television 
set makers ... and why they're first choice of service 
technicians who value their reputations for good work! 

Write for "Telecap" Bulletin. It's free' 

SPRAGUE 

1 8 

SPRAGUE PRODUCTS CO. 

51 Marshall Street 

NORTH ADAMS MASSACHUSETTS 

BLACK BEAUTY 

TELECAPS® 
TELEVISION'S MOST WIDELY USED 

MOLDED TUBULARS 

equipment expeditiously and in quan- 
tity . . . a performance proudly hailed 
by everyone. 

IN ANOTHER DEFENSE INDUS- 
TRY meeting, described as one of the 
most significant of the year, which had 
been called to review the edict to stop 
color -set production, the halls of Wash- 
ington overflowed with the members of 
the manufacturing, alphabet agency 
and Armed -Forces world. Among those 
who appeared were Brig. General 
David Sarnoff and Frank M. Folsom, 
board chairman and prexy of RCA, 
respectively; CBS President Frank 
Stanton; Dr. Allen B. DuMont of Du- 
Mont Labs; Barney Balaban, Para- 
mount Pictures; William Balderston, 
Philco; Benjamin Abrams, Emerson 
Radio; Paul V. Galvin, Motorola; Dr. 
W. R. G. Baker and Herbert M. Estes, 
G.E.; Richard A. Graver, Admiral; 
Richard Hodgson, Chromatic Tele- 
vision Labs, the Paramount Picture 
unit which announced recently that it 
would produce a tricolor tube; Arthur 
Matthews and C. J. Burnside, Color 
Television, Inc.; Lewis Clement, Cros- 
ley; Fred Gluck, Fada; W. A. McDon- 
ald, Hazeltine; John A. Rankin, Mag- 
navox; W. L. Viergever, John Meek 
Industries; Joe Friedman, Trav -Ler; 
H. A. Gumz, Webster -Chicago (which 
had announced that it would pro- 
duce converters and adapters for 
Columbia color) ; Robert S. Alexander, 
Wells -Gardner; F. M. Sloan, Westing- 
house; R. J. Sherwood and Ernest Koh- 
ler, Hallicrafters; Louis A. Movins, 
Paramount Film Distributing Corp. 
and attorneys Paul Porter (Para- 
mount) and William A. Roberts 
(DuMont) . 

There were varied opinions on the 
propriety of the defense chieftain's or- 
der, but all said that they certainly 
would comply with the request to halt 
color chassis making as long as re- 
search could continue. Some legisla- 
tors at the meetings appeared to be 
quite miffed at the ruling, declaring 
that the effort to avoid a growing black 
and white set market, the continuing 
"incompatible - compatible" argument 
placed before the FCC, was completely 
negated and any chance of popular ac- 
ceptance of the disc system at a remote 
date was now an impossibility. Par- 
ticularly caustic in his criticism of the 
ODM ruling was Senator Edwin John- 
son, who had pressed for a color de- 
cision. He felt that the edict could 
have been withheld since the material 
required was trivial. Others believed 
that Wilson was entirely proper in his 
request, particularly_ in view of the 
need for nearly a quarter of a ni iion 
fractional horsepower motors, which 
are not around in any substantial 
quantities now and which may become 
scarce as the copper situation becomes 
more and more critical. 

As the color -set lines shut down, the 
labs continued their round -the -clock 
studies to evolve an electronic com- 
patible system which might be mar - 

(Continued on page 114) 
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LOOK AT THE ACTUAL "HELP WANTED" ad- 
vertisements above. They are typical of the 
opportunities now open to TV servicemen 
offering financial security and permanent 
employment. 

PLENTY OF OPPORTUNITIES -NOW 

As a trained and experienced I V scrl iceman, 
you may choose from several good -pay jobs 
with excellent futures. 

Immediate and future employment oppor- 
tunities cover a wide range. Installation or 
trouble- shooting of TV receivers in homes ... bench technician in radio -TV service 
shops ... inspector, tester and repairman 
with manufacturers of TV receivers ... test- 
ing, analyzing and repairing with electronic 
instrument manufacturers . . . trouble- 
shooting and repairing with companies with 
military contracts for electronic equipment. 
if you prefer, you can be your own boss by 

'ne )o 
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GOOD JOBS waiting 
for trained TV 

operating a TV service shop of your own. 
Even in the Armed Forces your qualification 

as a TV serviceman will open the door for you 
to win rapid promotion and better pay. 

RCA INSTITUTES HOME STUDY COURSE 
TRAINS YOU TO QUALIFY 

Men no in the radio -electronics industry as 
well as radio servicemen, with no experience 
in TV servicing, here is your golden oppor- 
tunity to convert your skill to the important 
money- making field of TV servicing. Don't 
pass up this chance of a bright and profitable 
career in TV. 

The RCA Institutes Home Study Course 
gives you a sound knowledge of television 
fundamentals ... intensive practical instruc- 
tion in the proper maintenance and servicing 
of complex TV receiver circuits ... teaches 
you the "short cuts" on TV installation and 
trouble- shooting. saving you many hours of 

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 oit resident courses. 

RCA INSTITUTES, INC. 
A SERVICE OF RADIO CORPORATION of AMERICA 
350 WEST FOURTH STREET NEW YORK 14, N. E. 

Iarxttar.. I )52 

servicemen 
on-the-job labor. Learn TV servicing from 
RCA engineers and experienced instructors 
-pioneers and leaders in radio, television 
and electronic developments. 

RCA INSTITUTES HOME STUDY COURSE 
PLANNED TO YOUR NEEDS 

You keep your present job in radio -tele- 
vision -electronics. In your spare time, you 
study at home. You learn "How- to- do -it" 
techniques with "How -it- works" informa- 
tion in easy -to -study lessons prepared in ten 
units. Cost of RCA Home Study Course in 
Television Servicing has been cut to a mini - 
mum-as a service to the industry. You pay 
for the course on a "pay -as -you- learn" unit 
lesson basis. You receive an RCA Institutes 
certificate upon completion of the course. 
The RCA Institutes Home Study Course in 
Television Servicing is approved by leading 
servicemen's associations. 

Send for FREE BOOKLET 
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 -I52 
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 

(Please Print) 

7one State 
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Every one of your prospects 
will see and read these appealing ads in fa- 
mous national magazines. These ads recom- 
mend your service ... when you display the 
Sylvania Service Emblem, shown above. So, 
make sure these emblems are on your doors, 
your windows, and trucks. They're FREE 
from your Sylvania Tube Distributor NOW! 

These ads will appear in the 4 famous 

magazines your prospects read m440 

nVpaa 
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Will Sell Your RADIO.IY SERVICE ¡n'52 
Nationwide weekly TV Show "BEAT THE CLOCK" 

will sell your service to every TV set owner 

RADIO 
TELEVISION 

SERVICE 
,T 

SYLVANIA RADIO TUBES 
Authorized Dealer 

You're an "expert, reliable serv- 
ice-man who does a tough job 
well," Bill Shipley, crack CBS - 
TV announcer, tells your pros- 
pects. And, he adds : "Always 
look for that Sylvania Service 
Emblem." That's how the hard- 
hitting, full-minute commercials 
on Sylvania's CBS -TV show, 
"Beat the Clock," put Bill Ship- 
ley, Roxanne, and Bud Collyer 
on your sales staff. 

SYLYANIA RADIO TUBES 
Authorized Dealer 

Roxanne and Bud Collyer are seen weekly 
over CBS -TV in 35 cities... selling your 
service ...when you display the Sylvania 
Service Emblem. 

Make this great national ad campaign 
pay off in your store 

Mail the coupon below for FREE, full -color folder 
giving complete details about Sylvania's compelling 
Spring Service Dealer Advertising Program. It con- 
tains everything to identify you unmistakably as the 
dealer advertised in Sylvania's magazine and TV 
advertising. If you want more business, you can't 
afford to miss it. But, time's awastin' ... get that 
coupon in the mail NOW! 

SYLjANI 
RADIO TUBES; TELEVISION PICTURE TUBES; "ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUORESCENT 

TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; PIIOTOLAMPS; TELEVISION SETS 

January, 1952 

as 

erfy 

Sylvania Electric Products Inc. 
Dept. R -2301, Emporium, Pa. 

Please send me full details about Sylvania's 
powerful business - building campaign for 
Service Dealers. 

Name 

Strete 

City Zone Stata 
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TELEPHONE TYPE RELAYS 

RELA 
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, brand new in original packing, 
and fully guaranteed by Relay Sales. 
Send us your relay requirements. If the items are in 
stock we can make immediate delivery at substantial 
savings in cost to you. 

STK. NO. 

SHORT TELEPHONE 
VOLTAGE OHMAGE 

RELAYS 
CONTACTS UNIT PRICE 

R -635 12 VDC 100 1C &IB $1.35 
R -308 12 VDC 100 2C (r; 4 Amps 1.85 
R -343 12 VDC 100 1C 2.00 
R -826 12 VDC 150 20, lB 1.55 
R -770 24 VDC 150 lA /10 Amps 1.45 
R -368 8;12 VDC 200 lB 1.40 

R-771 24 VDC 200 IA, 10 Amps 1.45 
R-603 18_24 VDC 400 2A 1.55 
R-575 24 VDC 500 2C 2.40 
R-764 48 VDC 1000 1C&2A 2.00 
R-417 5.5 ma 5800 2C 2.50 

R-563 60 120 VDC 7500 IA 2z 3.10 
R-213 5,8 VAC 60 Cy. 2A 2.50 
R-801 115 VAC NONE 1.45 
R-589 12 VDC 125 2A 1.30 

R-113 12 VDC 150 4A 1.55 
R-689 12 24 VDC 255 1C 1.55 
R-799 24 VDC 500 NONE 1.00 
R-115 24 VDC 500 1C 1.70 
R-110 2432 VDC 3500 1C 2/3.45 
R-121 150 VDC 5000 2A&1C 2.05 
R-122 150 VDC 5000 2C/Octal Base 2.50 
R-634 150,250 VDC 6000 1A&1B 2.45 
R-369 8,12 VDC 150 2A, 2B 1.60 
R-908 6 VDC 15 4A (, 4 Amps 1.50 
R-800 12 VDC 150 2C&1A 1.55 
R-537 12 24 VDC 150 2C&1B 2.00 
R-750 24 VDC 400 IA 1.60 
R-367 10;16 VDC 195 2C 2.50 
R-335 20/30 VDC 700 2A, 10 2.00 
R-366 30.120 VDC 4850 1C 2.50 

STK. N0. 

STANDARD TELEPHONE RELAYS 
VOLTAGE OHMAGE CONTACTS UNIT PRICE 

R-806 
R-161 
R-873 
R-305 
R-360 
R-484 
R-337 
R-101 

115 VAC 
6 VDC 
6 VDC 

12 VDC 
24 VDC 
24 VDC 

24/48 VDC 
24 VDC 

900 
10 

12 
50 

200 
200 
1200 
1300 

lA 
2B &lA 
3C -3A MICALEX 
2A Split Cerm. 
1C 
2A, 1C 
lA. 2B Split 
2A 

$2.05 
1.10 
3.00 
1.35 
1.50 
1.35 
2.65 
2.50 

R-868 30,162 VDC 3300 1C 1.90 
R-365 52;162 VDC 3300 4C 3.95 
R-518 85/125 VDC 6500 1C 3.60 
R-918 52/228 VDC 6500 1C 3.60 
R-852 52'228 VDC 6500 IC, lA 3.00 
R-341 75/228 VDC 6500 4C 0, 4 Amps 3.65 
R-633 180/350 VDC 10,000 1C 0, 5 Amps 2.90 
R-344 72'300 VDC 11.300 3A, IB 2.45 
R-332 100;350 VDC 40,000 2A 3.50 

R-664 110 VAC 2B&lA OCT.SOC KET 2.45 
R-667 6 VDC 75 1B,10AMP. 1A,'3AMP. 1.45 
R-632 6 VDC 12 5A &1C 3.25 
R-154 6'12 VDC 200 lA 1.50 
R-517 12 VDC 250 2A 1.50 
R-116 85 VDC 3000 1 B 3.05 
R-631 100,125 VDC 3300 2A 1.90 

R-545 110 250 VDC 7000 1C 2.40 
R-124 300 VDC 12,000 lA 1.55 
R-511 24 VDC 200 W /MICRO N.O. 3.05 
R-160 6 VDC 12 3C &3A 3.00 
R-851 52'228 VDC 6500 IC. lA 3.00 
R-591 6 VDC 40 1B &1C 1.35 
R-155 12 VDC 100 4A &4B 1.45 
R-520 200/300 VDC 14,000 2C 3.45 

R-159 6 VDC 50 2A 1.35 
R-158 6 VDC 50 4A Germ. 1.85 
R-381 6/8 VDC 100 lA Split 2.50 
R-382 6/12 VDC 200 1B Split 2.50 
R-153 12 VDC 200 1C &1A 1.55 
R-304 12 VDC 200 4A Split Germ. 2.50 
R-383 6/12 VDC 500 lA Split 2.50 
R-385 6/12 VDC 500 1B Split 2.50 
R-384 6/12 VDC 500 3A Split 3.00 
R-576 12 VDC 200 2A 2.50 
R-316 24 VDC 200 IC 1.50 

OTHER RELAY TYPES IN STOCK 

Keying Relays 
Rotary Relays 
Contactors 
Midget Relays 

Voltage Regulators 
Differential Relays 
Sealed Relays 
Special Relays 

Manufacturers and Distributors: 
Write for the new Relay Sales Catalog 

833 W. CHICAGO AVE., DEPT. 

Telephone 

SEeley 8 -4146 

R -5, CHICAGO 22, ILL. _.......) 
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Three dots 
that opened a new era! 

Three dots in Morse Code -sent from 
England and received by Marconi in 
Newfoundland - proved that wireless 
signals could span the Atlantic. 

When Marconi, on December 12, 1901, 
heard a -3-dot" radio signal -the letter 
"S" in Morse Code -across 1,800 miles of 
sea, it was an experimental triumph that 
opened a new era in communications. 

Before this historic event, wireless teleg- 
raphy had been limited primarily to corn - 
,munications between the shore and ships at 
sea. Marconi's success, however, was the 
forerunner of many other developments 
which led eventually to RCA world -wide 
radiotelegraph service that now operates 
more than 80 direct circuits to 66 countries. 

As radio progressed, its usefulness was ex- 

*WY 
January, 1952 

panded by invention and development of the 
electron tube, the harnessing of short waves 
which made world -wide transmission a reality, 
and the automatic transmission and reception 
of messages at high speed. 

Radio, with its magic of spoken words and 
music broadcast over the world ... television, 
the miracle of pictures in motion transmitted 
through the air ... these mediums of modern 
communication have added notable links in 
the chain of electronic advances first forged 
ill 1901 from the mere sound of three dots. 

See the latest wonders in radio, television, and elec- 
tronics at RCA Exhibition Hall, 36 West 49th St., 
N. Y. Admission is free. Radio Corporation of America, 
RCA Building, Radio City, N. Y. 20, N. Y. 

Today RCA Communications sends and 
receives about 81 million words each year 
across the Atlantic; the messages are auto- 
matically recorded on tape, for error -free 
transmission. 

RAD /O COR,PORAT/ON ®11/WER /CA 
W W o r / d L e a d e r i n Radio -F r s t / / 7 7 /evision 
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OUR $50,000 STOCK 
OF RECONDITIONED, "GOOD -AS -NEW" 
EQUIPMENT MUST GO AT A RECORD. 
BREAKING SACRIFICE TO MAKE ROOM 

FOR NEW MERCHANDISE! 

SAVE UP TO 

50% 
during 

GIGANTIC 
CLEARANCE 

SALE of 
USED TEST and 

COMMUNICATION 
EQUIPMENT 

()lily the popularit. of our "Surprise" .Trade -1n .Ulo%san(e 
policy- enables us to offer Ihese \(anted, late -model uti 
at unheard -of low prices. 
III equipment thorough!. (h((I((I and guaranteed to be 
in normal operating condition vhen shippe(I. A\ Iiile the 
folloWcing only a partial list of our huge in% en tor. avail- 
able ;It the time this puhli(ation _oe, h) press bargains 
like these simply- can't last: So act noNs and avoid dis- 
appointment. \\ire. '(rite. phone or use the hand coupon 
today! \1 hen ordering. indicate first. second and third 
choice. :ill merchandise subject to prior sal(. 

COLLINS 75A-1 

HICKOK 505 
Test Instrument 

Walter Ashe Radio Co. 
1125 Pine St., St. Louis I, Missouri 

Rush my order for Used Equipment as follows: 
(1st choice) 
(2nd choice) 
(3rd choice) 

E) Remittance for S is enclosed. 
Send FREE List of Additional Used Equipment 
gains. 

Name 

NATIONAL HRO -50 

FREE! 
Complete list of used test and 
communication equipment bar - 
gains. Thoroughly- checked and 
tested. Many- of them are late 

- model units. All are 
offered at sacrifice 
prices. Send for your 
free list today. 

R. 

Bar- 

Address 
City Zone State 

2 -1t 

All Prices 

F. O. B. St. Louis 

Phone CHestnut 1125 

USED 
('OMMC-\IC'.aTION I.QL-I h,NT 

COLLINS 75A1 RECEIVER AND 
SPEAKER $275.00 

HALLICRAFTERS HT18 VFO 89.50 

HALLICRAFTERS S38B RECEIVER 42.50 

HALLICRAFTERS SX42 RECEIVER 
LESS SPEAKER 225.00 

HALLICRAFTERS SX43 RECEIVER 
LESS SPEAKER 134.50 

HALLICRAFTERS SX71 RECEIVER 
LESS SPEAKER 159.50 

NATIONAL HRO5TA1 with Power 
Supply, less Speaker and 4 Coils 175.00 

NATIONAL HRO -50 RECEIVER WITH 

SPEAKER AND 4 COILS 289.50 

NATIONAL NC183 RECEIVER AND 
SPEAKER 209.50 

RME HF10 -20 CONVERTER 59.00 

SONAR XE10 FM EXCITER 14.95 

USED TEST EQUIPMENT 

PRECISION EV10 VTVM S 49.50 

RCA RIDER CHANALYST 89.50 

HICKOK 305 3" OSCILLOSCOPE 89.50 

HICKOK 505 5" OSCILLOSCOPE 139.50 

RCA 155 3" OSCILLOSCOPE 47.50 

a44 
RADIO CO. 

1125 PINE ST. ST. LOUIS 1 . MO. 
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NOW-Be a Fully Trained, Qualified' 

RADIO TELEVISION TECHNICIAN ,T 

10MONTHS OR 

OF RADIO - 
TELEVISION 
EQUIPMENT 

TRAIN AT 

HOME IN 

SPARE HOURS! 

New "Package" Unit Training Plan 

PAY AS YOU LEARN -YOU SET THE PACE! 

No Monthly Payment Contract to Sign! 
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 tra ning. 

F RE E TELEViS 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 

Obi Radio -Television," PLUS my new illustrated Tele- 
vision Bulletin PLUS an actual sample Sprayberry 

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

IF YOU ARE en a rea y to a .tow o see a s orrtnten 
sive 100% TELEVISION Training wit 

EXPERIENCED IN RADIO 
FULL EQUIPMENT INCLUDEDareinvite 
to check and mail the coupon at the righ 
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NO OBLIGATION 
No Salesman 

Will Call 

1 

SPRAYBERRY ACADEMY OF RADIO 
Dept. 25 -E, Ill North Canal St., Chicago 6, III. 

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

Address 

Age 

City Zone State 
Please check Below About Your Experience 

Are Yov Experienced? No Experience 
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PYRAMID 
TINY TYPE 85LPT 

TUBULAR 

PAPER 

CAPACITORS 

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

.0001 TO .5 MFD. 

VOLTAGE RANGE: 

200 TO 600 V., INCLUSIVE 

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

WRITE FOR COMPLETE LITERATURE 

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

PYRAMID ELECTRIC COMPANY 
1445 Hudson Boulevard 

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

TELEGRAMS: WUX North Bergen, N. J. 
CABLE ADDRESS: Pyramidusa 
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ROBERT T. PENNOYER, manager of the 
General Electric Company's Buffalo 

Tube Works, has 
been appointed 
manager of the 
newly - established 
tube department 
advanced manufac- 
turing section in 
Schenectady. 

He will be suc- 
ceeded at Buffalo 

by Harry R. Hemmings of Syracuse 
who has been purchasing supervisor 
for cathode -ray tubes at the G -E Elec- 
tronics Park plant. 

The new advanced manufacturing 
section will be devoted to the im- 
provement and development of tube 
manufacturing processes. 

Mr. Pennoyer, who holds a B.S. in 
electrical engineering and a master's 
degree, joined G -E in 1933. 

* * * 

W. F. E. LONG of Washington, D. C., 
has been named director of statistics 
for the Radio -Television Manufactur- 
ers Association. 

Mr. Long who took office in Novem- 
ber of last year is in complete charge 
of all of the Association's statistical 
activities, most of which have been 
handled previously by Haskins & Sells 
of Philadelphia. 

He resigned as director of the sta- 
tistical division of the National Paint, 
Varnish and Lacquer Association to 
take this new post. 

* * * 

DR. LAN JEN CHU, internationally - 
known physicist, has been named di- 

rector of research 
for The Gabriel 
Company of Cleve- 
land. Two divisions 
of the parent firm 
are active in the 
radio and television 
field, The Ward 
Products Division 
and The Workshop 

Associates Division. 
Dr. Chu is a graduate of Chiao Tung 

University in Shanghai where he re- 
ceived his B.S. degree in Electrical 
Power in 1934, and his M.S. degree in 
1935. In 1938 he received his doctorate 
in electrical engineering at M.I.T. Be- 
fore joining the staff of the Radiation 
Laboratory of M.I.T. in 1942, Dr. Chu 
was consultant on electromagnetic 
problems to the Radiation Laboratory 
and Radio Research Laboratory. 

* * * 

GENERAL ELECTRIC COMPANY'S Elec- 
tronics Division has announced plans 
to use two buildings and part of a 
third at Bridgeport, Conn. for the 
design and manufacture of military 

electronics equipment. Approximately 
150,000 square feet of floor area will be 
turned over to the new operation . . . 

PAUL ROSENBERG ASSOCIATES, con- 
sulting physicist firm, has moved to 
new and larger quarters at 100 Stev- 
ens Avenue in Mount Vernon, New 
York . . . ELECTRONIC ENGINEERING 
COMPANY OF CALIFORNIA is now 
occupying its new two -story building 
at 176 S. Alvarado Street, Los An- 
geles. The new quarters provide 
enlarged engineering offices and lab- 
oratory facilities . . . ASTRON COR- 
PORATION, manufacturers of condens- 
ers and r.f. interference filters, has 
acquired additional space at 255 Grant 
Avenue in East Newark, N. J. to 
handle the increased demand for its 
products. 

* * * 

GEORGE W. HENYAN, manager of Gen- 
eral Electric Company's industrial and 

transmitting tube 
operations for the 
past three years, 
has accepted a tem- 
porary appointment 
as chief of the com- 
ponents branch of 
the National Pro- 
duction Authority's 
electronics division. 

A veteran of 33 years with G -E, he 
will make his headquarters in Wash- 
ington, D. C. He joined the company 
in 1916 after receiving his degree in 
electrical engineering from the Uni- 
versity of Texas and has been with 
the company continuously except from 
1917 to 1919 when he served with the 
armed forces. 

* * * 

WESTINGHOUSE AIR BRAKE COMPANY 
has acquired all of the capital stock 
of MELPAR, INC. of Alexandria, Va. 
and Cambridge, Mass. The new sub- 
sidiary will continue in the field of 
research and development on radio 
and electronic equipment. . . Alfred 
W. Russell has announced the forma- 
tion of RUSSELL REINFORCED PLASTICS 
CORPORATION to manufacture low 
pressure laminates and flat board 
stock of Fiberglas -polyester construc- 
tion. The company's main office is at 
Hicksville, N. Y.... MAGNO RECORD- 
ING STUDIOS is the corporate name of 
a new firm established to provide fa- 
cilities for personal transcriptions and 
commercial recordings on tape and 
discs. Studios have been set up at 37 
W. 57th Street in New York City. 
A. J. Dash heads the new organization ... The formation of AUDICRAFT 
INC. has been announced by Alan 
Abrahams, president. The Brooklyn 
firm, located at 77 South 5th Street, 
is manufacturing horn loudspeakers 
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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 

COLLINS Tuner .. 

FM Tuning Unit $15.25 

2. As an FM tuner kit 
l 3. As an AM -FM tuner kit 

The Collins FM -AM Pre -Fab Tuner Assembled 

(Total Kit Cost $69.00) 

FM IF Amplifier $19.75 
Tuning Eye Kit Available At $2.85 

The FM tuning unit employs 6J6 RF amp., 6AG5 
converter, and 6C4 oscillator. Permeability tuned, 
stable, and drift -free. The IF amplifier for FM uses 
6BA6, (4) 6AU6, and 6AL5 discriminator high 
gain, wide band for high fidelity reception. Dis- 
tortion less than Y2 %. Frequency response 20 to 
20,000 cycles at detector output. 
The AM tuning unit employs three tubes, one of 
which performs the function of both detector and 
first audio amplifier stage. AM IF amplifier also is 
included in the tuning unit. Tubes used: 6BE6, 
6BA6, and 6AT6. 

Tuner kit is supplied with AM /FM selector switch, 
volume control and AC switch, and tuning knob. 
Complete instruction manual with schematics and 
pictures included. 

./anno y. 1952 

AM Tuning Unit 

(Includes IF and 
$19.25 Audio Amplifier) 

UC -2 Universal Chassis Kit $1475 

MAIL ORDER COUPON 
TODAY ! 

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

Enclosed Find Check 

AM Tuning Unit 

FM Tuning Unit 

FM IF Amplifier 

Money Order For 

UC -2 Chassis Kit 

M -1 Tuning Eye Kit 

NAME 

ADDRESS 

CITY STATE 
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PRODUCT DEVELOPMENT ENGINEERING 

by PENN ¢lQtGWWt 
To know what tomorrow's developments in 

tower engineering and merchandising may be 
. keep posted on what's happening today 

at Teletower! Almost since T -V came out of 
the laboratories and into the living rooms, 
Teletower has been first with the important 
product developments. The Teletower itself 
... the improved T -X section ... the adjust- 
able roof mount ... the built in base .. 
these were simply forecasts of even bigger 
"firsts" to come. 

Stay tuned in with Teletower! Watch this 
publication for our advertising . . the ad- 
vertising of the tower that tops all others 
in sales. 

CANADIAN REPRESENTATIVE: Atlas 
Radio Corp., Ltd., 560 King Street, W. 
Toronto, Canada. 

POLE BASE 
MOUNT - PBM5. 
Const ruction 
permits mount- 
ing on peak of 
ridge so erec- 
tion can be made 
from either ridge 
or side. 

eielc:u.eia 
ouiefa 

eKyla-MGsi 
oYG/KGUfCrlLó 

PENN BOILER & BURNER MFG. CORP., LANCASTER, PA. 
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.. . The CROSLEY DIVISION has pur- 
chased the physical assets of BRAND 
AND MILLEN, LIMITED, a radio and tele- 
vision manufacturing firm of Long 
Branch, Ontario. The Canadian firm 
will be operated as a wholly -owned 
subsidiary. 

* * * 

H. LAWRENCE KUNZ has been named 
general manager of the Capacitor 

Division of Sanga- 
mo Electric Com- 
pany. 

He has been with 
the company 25 
years, having joined 
t h e organization 
after receiving his 
degree in electrical 
engineering f r o m 

the University of Illinois. 
He has served as sales manager of 

the division he now heads for the past 
six years and prior to that was assist- 
ant general sales manager. 

Mr. Kunz will make his headquar- 
ters at the division plant in Marion, 
Illinois. 

* 

FREDERIC J. ROBINSON has been 
named director of the international 
sales division of Sylvania Electric 
Products Inc. He has been the com- 
pany's sales manager for Latin Amer- 
ica since 1943 . . . KEETON ARNETT 
has joined the Allen B. Du Mont Lab- 
oratories, Inc. as general assistant to 
the president . . . The new sales man- 
ager for Transmitter Equipment 
Manufacturing Company, Inc. is WAL- 
TER B. BROWN, a former colonel in the 
Signal Corps . . . Triad Transformer 
Manufacturing Co. of Los Angeles has 
named ERNEST CLOVER to the post of 
director of jobber sales . . . W. D. 

RENNER is the new manager of sales 
engineering for Howard W. Sams & 
Co. He has been with the firm since 
its inception . . . Pickering & Com- 
pany of Oceanside, Long Island has 
announced the appointment of 
GEORGE P. PETETIN, JR. to the post of 
assistant sales manager . . . JOHN B. 

PATTERSON is the new national adver- 
tising manager for Federated Pur- 
chaser, Inc. of New York. He was for- 
merly with Telrex, Inc. . . . FRANK 
B. ROGERS, JR. has joined Reeves 
Soundcraft Corp. as vice- president in 
charge of sales . . . Westinghouse 
Electric Corporation has named 
JAMES L. BROWN sales manager for 
receiving tubes and cathode -ray tubes. 
He has been with the company for 14 
years . . . CHARLES ROBERTS is the 
newly appointed advertising and salés 
promotion manager of Fada Radio & 
Electric Co., Inc. . . . The newly -cre- 
ated post of manager of the radio 
sales section for the Crosley Division 
is being filled by HERBERT F. KOETHER 
... WILLIAM CARLIN is the new manu- 
facturing manager of the Cathode -Ray 
Tube Division of Allen B. Du Mont 
Laboratories, Inc. . . . PAUL E C K- 
STEIN, sales manager of Hallicrafters, 
has resigned to establish his own elec- 
tronic manufacturers' sales represen- 

(Continued on page 109) 
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How far ahead can you be 

next year .. . 

IN TV AND ELECTRONICS? 

Send for this free CREI booklet today... 
and find out! 

\HIS BOOKLET can mean the difference between small, 
w- i- d -e -1 -y s- p- a -c -e -d salary increases -and rapid ad- 

vancement. Between routine work -and challenging oppor- 
tunity. Between constantly defending your job against 
better -trained men - and dynamic confidence. Between 
short- circuited hopes -and high -powered ambition. 

An exciting new world has opened up with such super - 
speed that even the most optimistic electronic experts fall 
short in their predictions of expansion. 

Think of the 1,500 TV stations within the next 5 years 
and the 2,500 stations within 10 years, as predicted by the 
Chairman of the FCC. Think of the 13,000,000 TV sets 
now in use. Remember that we weren't supposed to reach 
that figure until 1954. Think of the 100,000,000 radios in 
current operation. (95% of the nation's homes have one 
or more sets.) Think of the tremendous defense orders 
now being placed for electronic equipment and installations. 

Think of the thousands of radio -equipped fire and police 
departments throughout the U.S. Of the many radio - 
equipped railroads, of the hundreds of cities with 2 -way 
radio service for cars and cabs. Think of the wide -ranging 
field of aviation communications- radio -controlled aircraft, 
navigation -and -traffic control, airport stations. 

Think of the maritime world with its navigational aids, 
fathometers, ship -to -shore and ship -to -ship communications 
and radar. Think of electronic heating, fax and ultra -fax, 
of electronic medicine, and all the other applications of 
electronic know -how. 

Countless positions must be filled -in development, re- 
search, design, production, testing and inspection, manu- 
facture, broadcasting, telecasting and servicing. Who will 
get those positions? You -if you prepare today -if you 
are alert and have the ambition to advance your knowledge. 
You -if you take. 2 minutes to send for a free copy of 
"Your Future in the New World of Electronics." 

This helpful book shows you how CREI Home Study 
leads the way to greater earnings through the inviting 
opportunities described above. 

However, being an accredited technical school, CREI 
does not promise you a "bed -of- roses." You have to trans- 
late your willingness to learn into saleable technical 
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knowledge -via study. Since its founding in 1927, CREI 
has provided thousands of professional radiomen with tech- 
nical educations. During World War II, CREI trained 
thousands for the Armed Services. Leading firms choose 
CREI courses for group training in electronics at company 
expense, among them United Air Lines, Canadian Broad- 
casting Corporation, Trans Canada Airlines, Sears Roebuck 
& Co., Bendix Products Division, All- American Cables and 
Radio, Inc., and RCA- Victor Division. 

CREI courses are prepared by recognized experts, in a 
practical, easily -understood manner. You get the benefit 
of time -tested materials, under the personal supervision of 
a CREI Staff Instructor. This complete training is the 
reason why CREI graduates find their diplomas keys -to- 
success in Radio, TV and Electronics. CREI alumni hold 
top positions in America's leading firms. 

At your service is the CREI Placement Bureau, which 
finds positions for students and graduates. Although CREI 
does not guarantee jobs, requests for personnel currently 
exceed supply by far. 

Talk to men in the field and check up on CREI's high 
standing in electronics instruction. Determine for yourself 
right now that your earnings are going to rise with your 
knowledge -and that you get your rightful place in the 
Age of Electronics. All this CREI can promise you, pro- 
vided you sincerely want to learn. Fill out the coupon and 
mail it today. We'll promptly send you your free copy of 
"Your Future in the New World of Electronics." The rest - 
the future -is up to you. 

MAIL COUPON FOR FREE BOOKLET 

CAPITOL RADIO ENGINEERING INSTITUTE 
Dept. 111D, 16th & Park Rd., N.W., Washington 10, D. C. 
Send booklet "Your Future in the New World of Electronics" and course outline. 
CHECK n TV, FM & Advanced AM Servicing Aeronautical Radio 
FIELD OF Practical Television Engeering Engineering 
GREATEST Broadcast Radio Engineering (AM, FM, TV) 
INTEREST ['Practical Radio Engineering 

Name 

Street 

City /.m Mate 
If residence school in Wash.. D. C., prefe,e rred, check here _. 

29 

www.americanradiohistory.com

www.americanradiohistory.com


HIGH STANDARDS OF 
TELEVISION PRODUCTION QUALITY 

In the CBS -Columbia design laboratories, AI Goldberg 
takes some important readings with the EICO Model 221 
Vacuum Tube Voltmeter and Model 555 Multimeter, as 
Harry R. Ashley looks on. 

KITS 
WIRED INSTRUMENTS 

NEW 555K MULTIMETER 
KIT $29,95. WIRED $34.95 

20,000 ohms /volt 

GEN. KIT $19.95: WIRED. $ 
NEW 322K SIG. GEN. 

KIT $23.95. WIRED $34.95 

Mr. Al Goldberg, Assistant Chief Engineer of CBS - 

Columbia, and Harry R. Ashley, President of EICO, 
inspecting the use of the EICO Model 221 Vacuum Tube 
Voltmeter and Model HVP -1 High Voltage Probe at the 
Sweep Frequency Troubleshooting Position on the CBS - 
Columbia Television production lines. 

For laboratory Precision at lowest Cost - 
the leaders look to E /CO! 

WHY does CBS -Columbia, Inc., another one of America's leading 
TV manufacturers, use EICO Test Instruments on both its 

production lines and in its design laboratories? 

BECAUSE - like Emerson, Tele -King, Tele -Tone, Majestic, 
and many another famous TV manufacturer coast to coast, CBS -Columbia 
knows that ... Only Test Equipment 

delivers All 10 E /CO nomical Features! 
1. Laboratory Precision 7. Latest Engineering 
2. Lowest Cost 8. Super -Simplified Assembly and 
3. Lifetime Dependability Use Instructions 
4. Speedy Operation 9. Laboratory -Styled Appearance 
5. Rugged Construction 10. Exclusive EICO Make -Good 
6. Quality Components Guarantee 

Before You buy any higher -priced equipment, be sure You look at 
the EICO line -in Wired as well as Kit form! Each EICO product 
is jam -packed with unbelievable value. YOU be the judge- compare, 
see EICO instruments today - in stock at your local jobber - and 
SAVE! Write NOW for FREE newest Catalog 1 -R. 

FOLLOW THE LEADERS ... INSIST ON EICO! 

51114 VOM 
KIT $14.95 

WIRED 
$17.95 

NEW 950K R -C BRIDGE-. 
R -C.t COMP. KIT $19.95 

WIRED 529.95 

NEW 1040K SATTER? EL1M. 

KIT $25.95. WIRED 534.95 

11951. Electronic Instrument Co., Inc 

NEW 526K MULTI - 

METER KIT 513.90 
WIRED $16.90 
1000 ohms /vote 

NEW 1171K RES. 

DECADE BOX KIT 

$19.95 
WIRED $24.95 

`: Eices/ 

NEW 
221K VTVM KIT $2595 

WIRED $49.95 

HIGH 
VOLTAGE 

PROBE $6.95 

NEW 425K 5" PUSH -PULL 

SCOPE KIT $44.95. WIRED $79.95 

NEW 315K DELUXE SIG. 

GEN. KIT 039,95 
WIRED 559 95 

145K SIG, 

TRACER KIT 

519.95 
WIRED 

528.95 

NEW 625K 
TUBE TESTER KIT 534.95 

WIRED $49.95 360K SWEEP GEN. KIT $34:95 
WIRED $49.95 

ELECTRONIC INSTRUMENT CO.,Inc. 
Prices 5 °c higher on West Coast. Doe to unstable conditions, prices end speciRnotam art subject to change without notice. 276 NEWPORT STREET, BROOKLYN 12, NEW YORK. 
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On The MAIN LINE 
By 

LEO G. SANDS 
General Sales Manager 
Bogue Electric Mfg. Co. 

Control base station at B & O Ore Dock, Baltimore. 

Licenses to operate two -way radio systems have been 
issued to 96 railroads in the U.S. Approximately 81/2 

million dollars haue been invested in such equipment. 

'ICENSES have been issued cover- 
ing the use of radio communica- 

- 
-A tions equipment on 5253 railroad 

locomotives, cabooses, and other rolling 
stock, at 365 yard or terminal base sta- 
tions and wayside stations as of July 
5, 1951 according to thé Federal Com- 
munications Commission. This repre- 
sents an investment of approximately 
$8.500,000 in equipment and appurte- 
nances. 

Of the nation's 131 class 1 roads, 52 
are using two -way radio. The other 
44 railroads using radio are terminal 
companies or short lines not listed in 
the category of class 1 railroads. The 
total number of railroad companies of 
all classifications in the United States 
is 1070. There are 476 line haul operat- 
ing railroad companies and 213 operat- 
ing switching and terminal railroad 
companies in the United States exclu- 
sive of, the 131 class 1 roads. 

The first permanent authorization to 
be granted to a railroad on a regular 
basis in the railroad radio service was 
to the Denver & Rio Grande Western 
on February 27, 1946. The Baltimore 
& Ohio received authority on August 
15, 1946 to operate on a regular basis 
its radio communications system which 
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had been authorized on an experi- 
mental basis on August 20, 1945 for 
operation at its yards near New Cas- 
tle, Pennsylvania. Several other grants 
on a regular basis were issued soon 
after, some covering installations al- 
ready in service on an experimental 
basis. The Rock Island Line was the 
first railroad to receive an experimen- 
tal authorization to test two -way radio 
in rail operations on the 152 to 162 
megacycle band. This permit was ap- 
plied for on April 20, 1944 and was 
granted on February 26, 1945. At this 
stage of the railroad art, it had not yet 
been settled in the minds of all con- 
cerned that the 152 to 162 megacycle 
band was the most desirable part of 
the radio spectrum for railroad radio. 
The Rock Island Line conducted tests 
on frequencies as high as 2600 mega- 
cycles. Many tests using the 152 -162 
megacycle band were made by several 
railroads in conjunction with equip- 
ment manufacturers who were inter- 
ested in getting into this new field. 

The engineers of the Bendix Radio 
Division of Bendix Aviation Corpora- 
tion with an extensive background of 
wartime v.h.f. experience were among 
the advocates of the 152 -162 megacycle 

band. Using the famous SCR -522 which 
Bendix engineers designed for Ameri- 
can military production, tests were 
conducted on several railroads in all 
parts of the country and under a multi- 
tude of conditions to prove that v.h.f. 
radio was a practical means of pro- 
viding communications with moving 
trains and switch engines. 

The SCR -522, an amplitude modu- 
lated airborne radio transmitter and 
receiver unit, was designed to operate 
on frequencies between 100 and 156 
megacycles. It was possible to coax 
it to operate on 156.525 megacycles 
without modification. This frequency 
was made available by the FCC for 
railroad radio tests. Although designed 
to withstand the vibration and shock 
encountered in fighter planes, the SCR - 
522 would not stand up under the very 
different kind of shock and vibration 
to which it was subjected in railroad 
service. 

The SCR -522, however, should be 
given credit for speeding the advent 
of the widespread use of radio by the 
railroads because it provided an imme- 
diate source of equipment operable at 
the desired frequencies. Based on the 
original SCR -522 design, present day 
railroad radio equipment has come 
through several stages. The equipment 
of today is less expensive and more 
compact than the early railroad radio 
equipment of 1945 and 1946. This early 
equipment is by no means obsolete to- 
day. Almost every piece of railroad 
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Bendix Type MRT -8 railroad radio unit. Transmitter, receiver, and power supply 
are shock mounted and may be locked in place to prevent unauthorized operation. 

Up-to-date list of American railroads that are authorized to use two -way radio. 

Alabama Great Southern 
Alton & Southern 
Apache 
Atchison, Topeka & Santa Fe 
Atlantic Coast Line 
Baltimore & Ohio 
Baltimore & Ohio. Chicago 

Terminal 
Bangor & Aroostock 
Barre & Chelsea 
Bessemer & Lake Erie 
Birmingham Southern 
Boston & Maine 
Brooklyn Eastern Dist. Ter- 

minal 
Carbon County 
Central of Georgia 
Central Railroad of New Jer- 

sey 
Central Railroad of Pennsyl- 

vania 
Chattahoochee Valley 
Chesapeake á Ohio 
Chesapeake -Western 
Chicago & Eastern Illinois 
Chicago á North Western 
Chicago. Burlington & Quincy 
Chicago Great Western 
Chicago, Milwaukee, St. 

Paul & Pacific 
Chicago, Rock Island á Pa- 

cific 
Chicago, South Shore & 

South Bend 
Columbus & Greenville 
Colorado & Southern 

Delaware, Lackawanna & 
Western 

Denver & Rio Grande West- 
ern 

Des Moines & Central Iowa 
Detroit, Toledo & Ironton 
Duluth, Mesabi & Iron 

Range 
Elgin, Joliet & Eastern 
Erie 
Fort Worth & Denver City 
Florida East Coast 
Georgia Northern 
Grand Trunk Western 
Great Northern 
Green Bay & Western 
Gulf, Mobile & Ohio 
Illinois Central 
Jacksonville Terminal Co. 
Kansas -Oklahoma & Gulf 
Lake Terminal 
Lehigh Valley 
Los Angeles Junction 
Louisville & Nashville 
Louisiana & North West 
Maryland & Pennsylvania 
McKeesport Connecting 
Minnesota, Dakota & Western 
Missouri - Kansas - Texas of 

Texas 
Missouri Pacific 
Modesto & Empire Traction 
Monessen Southwestern 
Monongahela Connecting 
New Orleans Terminal Co. 
New York Central 

New York, Chicago & St. 
Louis 

New York, New Haven & 
Hartford 

Niagara Junction 
North Louisiana & Gulf 
Northern Pacific 
Pacific Electric 
Pennsylvania 
Pittsburgh & Ohio Valley 
Richmond, Fredericksburg & 

Potomac 
River Terminal 
St. Louis -San Francisco 
St. Louis -San Francisco & 

Texas 
Seaboard Air Line 
South Buffalo 
Southern Pacific 
Southern 
Steelton & Highspire 
Texas & Pacific 
Texas & New Orleans 
Texas & Northern 
Texas City Terminal 
Toledo Terminal 
Union Pacific 
Union (Pittsburgh) 
Walla Walla Valley 
Washington & Old Dominion 
Western Maryland 
Western Pacific 
West Virginia Northern 
Point Comfort & Northern 

Railway 

A main line fireman talks to crew in caboose a mile behind. 
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radio equipment that has been sold Is 
in regular use today. 

Going back to the very beginning, 
radio was used to communicate with 
moving trains in 1914 by the Delaware, 
Lackawanna c& Western Railroad. 
Many tests on frequencies high and low 
had been conducted through the years, 
but it was not until 1945 that radio 
was given serious consideration by the 
railroads. Before 1945, the lack of 
suitable equipment and the state of the 
art prevented concrete action. 

Now that radio communication has 
proved itself to be a valuable working 
tool, the rate at which railroads are 
installing radio is at an all -time high. 
The mere fact that equipment and fre- 
quencies were available was not 
enough to create immediate wide scale 
adoption of radio by the railroads. 
Many problems had to be overcome 
which involved operating rules and 
procedures, cooperation by labor, main- 
tenance, primary electrical power, con- 
version from steam to diesel motive 
power, availability of versatile skilled 
maintainers, and the skepticism of 
a great number of men who had done 
the same thing the same way for the 
last fifty years. 

The men who maintain railroad ra- 
dio equipment fall into many cate- 
gories depending on the size and vital- 
ity of the railroad. On some roads, the 
radio technician must be an expert on 
telephone carrier equipment, teleprint- 
ers, and other communication devices 
associated with wire lines. On the 
Santa Fe, radio is handled by a highly 
skilled group specializing in elec- 
tronics. 

Maintaining radio equipment on a 
major railroad is not as easy as taking 
care of equipment for a police depart- 
ment or taxicab operator where all 
mobile units return to a base every 
day. On a railroad 2000 miles long, a 
locomotive with a radio unit requiring 
attention can be 2000 miles from the 
maintenance shop. This problem is 
being met by storing serviceable radio 
units at major points along the way 
so they may be interchanged enroute. 
Some roads maintain one service cen- 
ter, others several, shipping defective 

Engineer on a diesel switch engine keeps in touch by radio. 
-..,- 
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units to service centers for repair. A 
planned preventive maintenance pro- 
gram helps reduce the number of 
equipment failures and cuts down the 
need for field service calls. 

No accurate figures were found 
available on the number of persons 
engaged in maintaining railroad radio. 
It is hard to estimate the number be- 
cause so few handle radio maintenance 
exclusively. 

The Communications Section of the 
Association of American Railroads 
plays a major role in coordinating the 
assignment of frequencies and in the 
preparation of equipment performance 
standards. Representatives of the rail- 
roads who make up committee #4 of 
the A. A. R. Communications Section, 
prepare specifications to be used by 
manufacturers as a guide in designing 
equipment for railroad service and by 
the railroads to assist them in planning 
their radio facilities. 

At first, the railroads installed radio 
at yard offices and on switching loco- 
motives to expedite the movement of 
freight through yards and terminals. 
The savings effected by the use of radio 
could be more readily measured in this 
type of operation. 

On the main line, the advantages of 
radio communication from engine to 
caboose seemed obvious, because the 

conductor and engineer, who are often 
separated by a train a mile long, nor- 
mally cannot communicate with each 
other. With radio, the conductor can 
advise the engineer when to "high ball" 
after clearing a section of slow track 
and he can order the engineer to apply 
the brakes from the front end when 
necessary. Before radio, the brakes 
were often applied from the rear end 
when an emergency arose with the re- 
sult that . the train was often torn in 
two. 

The economic advantages of radio 
for end -to -end communication have 
been measured and are attractive. 
However, the electric power source on 
the caboose was a source of major 
expense, much more than the cost of 
the radio equipment. 

The normal approach would be the 
installation of a standard 32 -volt train 
battery and an axle driven generator. 
Some railroads have installed butane 
or diesel engine driven generators to 
provide power. However, more ma- 
chinery meant additional maintenance 
cost. 

A more practical and less expensive 
solution was the installation of a 12- 
volt truck battery on the caboose which 
is kept charged by an axle or wheel 
driven generator or alternator- recti- 
fier. This particular method has been 

adopted by many of the railroads with 
considerable success. 

Heretofore, moving trains were out 
of touch with the outside world except 
for the limited one -way transmission 
of intelligence through the signal sys- 
tem. At certain points, written mes- 
sages could be exchanged by train 
crews and wayside operators. 

Several railroads are equipping way - 
stations and trains with radio which 
will permit instantaneous contact with 
train crews. The Chicago, South Shore 
& South Bend Railroad was one of the 
first to equip its entire line with point - 
to -train radio communications facili- 
ties. The Erie has installed radio from 
Chicago to Jersey City, the Baltimore 
& Ohio from Fairmont, West Virginia 
to Connellsville, Pennsylvania and the 
short line Washington & Old Dominion 
along its entire right -of -way. The 
Northern Pacific is installing a main 
line train radio system extending 
across North Dakota to Montana which 
will permit waystation operators as 
well as the dispatcher, when necessary, 
to talk directly with train crews. The 
Milwaukee Road is installing point -to- 
train radio in South Dakota. News 
like this is getting common in the rail- 
road trade journals. Radio has found 
its place on the main line. 
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A radio- equipped locomotive operated by the Maryland & Pennsylvania R. R. 

January, 1952 

A yardmaster directs train crews by 
means of radio, thus keeping trains 
and freight moving without delays. 

Lee Kemberlin checks the base sta- 
tion equipment at the Toledo Termi- 
nal Railroad office. Similar instal- 
lations throughout the country help 
speed important freight shipments. 

33 

www.americanradiohistory.com

www.americanradiohistory.com


SUCCESSFUL, SE1IVEING OF 

AliTOMOBILE 

RECEIVERS 

Drive -in facilities are important feature of auto radio shop. 

auk, Wad"ua S 

By 
I. J. SALTZMAN 
Globe Radio & Sound Service 

-OST radio technicians shy 1 away from auto radio service 
because of their reluctance to 

get their hands dirty. Auto radio serv- 
icing is not white collar work but it is 
profitable. It has many advantages 
over television servicing and /or home 
radio servicing. Briefly, the greatest 
advantage to the auto radio technician 
is that the customer must drive his 
car to the radio shop, so the radio tech- 
nician can use his time for radio serv- 
icing and not spend half of it traveling 
around from one service call to an- 
other. The technician can spend almost 
all of his time at his shop, do more 
repairs at lower rates, and end up mak- 
ing more money. Even when a job 
doesn't turn out 100 %, the technician 
is protected to a great extent. True, the 
job must be done over again on a no- 
charge basis, but at least he does not 
have to travel out to the customer's 
house. Also, the customer is less apt 
to complain about imaginary troubles 
for he must use some of his free time 
to bring his car to the shop. As a re- 
sult, you can safely say most auto 
radio complaints are true complaints, 
unlike television servicing where the 
customer only has to lift his telephone 
to call the TV technician to spend an 
hour of his time for some pseudo - 
reason. Unlike service shops handling 
home radio work, a successful auto 
radio shop must maintain a large parts 
inventory, a comprehensive accessory 
inventory, and must give faster service. 

Many of the service troubles found 
in auto radios, such as the replacement 
of tubes or a vibrator, are quick repair 
jobs. Where this can be accomplished 
in the car, without removing the radio, 
a flat charge of two dollars plus parts 
is made. However, where the radio 
must be removed from the car and 
taken into the shop for repairs, an ad- 
ditional charge is made to cover the 
cost of removing the radio from the 
car, checking the radio on the bench, 
and re- installing it in the car. The 
charge will depend on how difficult a 
radio it is to remove and re- install. 
After the radio is checked on the serv- 
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There is money to be made in car radio work-all 
it takes is the know -how and a few special tools. 

ice bench, the customer is informed as 
to the nature of the repairs that have 
to be made, and the total cost of the 
job. If he agrees, all is well and good. 
If he decides not to have the job done, 
the radio is re- installed in the car and 
he pays only the price agreed upon to 
cover the cost of removing, testing, and 
re- installing his radio. It is only on rare 
occasions that he does not have the 
repairs done. 

Quick Service Expected 
To be a successful auto radio tech- 

nician, you must very frequently com- 
plete the job while the customer waits 
around. (While the customer is wait- 
ing around, somebody in our organiza-. 
tion takes this opportunity to show him 
what we have for sale besides our serv- 
ices.) It is important to have a tech- 
nician available when a customer calls 
at the shop. "The man is out to lunch" 
or "The man is out on a job and will 
be right back" does not satisfy the cus- 
tomer. 

There are many customers who come 
around during their lunch hours or 
while driving past the shop and do not 
have much time to spend. This does 
not present any problem. To satisfy 
these customers, it is only necessary to 
remove the cover from the radio and 
replace a tube or vibrator or remove 
the radio from the car and take it into 
the shop for repair. The customer can 
usually drive away in less than fifteen 
minutes and call the shop later in the 

day for an estimate of the necessary 
repairs to his radio if it was necessary 
to remove it from the car. In a similar 
manner, he need spend only a short 
time at the shop while his radio is be- 
ing re- installed. 

We never charge for replacing a 
burned out fuse, for you know full well 
that there must have been a good rea- 
son for the fuse burning out and it is 
apt to happen again until the source of 
the overload is found and corrected. 
We explain this to the customer and 
inform him that if the fuse blows 
again, it will be necessary to check the 
radio. Once we replace the fuse at no 
charge, the next job on the radio is 
ours, and we can then trace down the 
overload at the customer's expense. 

For auto radio work, you must have 
the correct physical size of parts as 
well as the correct electrical specs. 
Physical size is very important since 
auto radios are built quite compactly. 
Probably one of the greatest headaches 
is volume controls, which vary in size 
and shape with almost every car radio. 
Stocking the exact replacement parts 
is an expensive item. While having the 
exact parts on hand makes it possible 
to do a better job in less time, it must 
also be remembered that such parts, 
because of their very nature, cannot 
be used in but one or two models and 
so create quite an inventory problem, 
It becomes necessary to stock one or 
two pieces each, of a great number of 
special parts. Parts for each manu- 
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facturer's radios must be ordered from 
another distributor as no one distribu- 
tor can represent all the different auto- 
mobile and radio manufacturers. Many 
of these parts will lay in the parts bins 
and never be used, but this is one of 
the hidden expenditures in auto radio 
servicing. However, it is because of this 
stock of special parts that people come 
to the shop to have their auto radios 
repaired. 

Years ago, different manufacturers 
used different vibrators. Today, one or 
two types of vibrators will satisfy 90% 
of your needs. Volume controls and 
speakers are another matter. Each 
manufacturer has a different size bush- 
ing or shaft and most of them are dual 
controls. There is only one solution - 
stock the original part, bought direct- 
ly from the manufacturer -universal 
controls are only a slight help. 

We must stock antennas of various 
shapes and sizes to fit every car on the 
road. We do not stock cheap antennas 
for once one is installed on the cus- 
tomer's car, it is always before his 
eyes and as soon as it shows signs of 
rust or poor service, he automatically 
thinks of us. We do not try to com- 
pete with some of the chain auto ac- 
cessory stores on cheap auto antennas. 
We sell something they can't sell - 
good service and better parts. 

Regard the customer's car as you 
would his living room. Don't sit in his 
car with a screwdriver in your hip 
pocket for it is very likely to puncture 
the upholstery on the seat. Cover the 
seat with a seat cover or blanket. 
When working on the motor side of 
the firewall, cover the fender with a 
blanket. A perfect radio repair job 
cannot assure your customer satisfac- 
tion if you scratch his fender or in 
some other way do some slight damage 
to his car. Carbon tétrachloride is a 
most valuable chemical around any 
service shop, but it is even more valu- 
able for removing spots from the cus- 
tomer's upholstery which somehow or 
other just were not there before the 
technician repaired the radio. We have 
a cardinal rule that the service tech- 
nician must not smoke in the custom- 
er's car. Upholster'y and slip covers 
burn easily. 

Promoting Auto Service 
Sources of business are varied. The 

car manufacturers will enter into 
agreements with service stations to re- 
pair, during the warranty period, auto 
radios sold through car dealers. They 
have a flat rate -$2.00 for minor re- 
pairs and $3.50 for major repairs. It is 
only necessary to write the manufac- 
turer and list your qualifications and, 
after an inspection, you can be listed 
as an authorized service station. Used 
car dealers have to recondition and 
repair radios in cars before they sell 
the cars. New car dealers repair "out 
of warranty" radios for their custom- 
ers as an accommodation. Some manu- 
facturers expect the car dealer to 
maintain his own radios. Used car 
dealers are expected to deliver a car 
with a working radio. After the cus- 
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tomer has taken delivery, the car 
dealer sends the customer with a pur- 
chase order to our store -we repair 
the radio and bill the dealer. 

The average family car is your big- 
gest source of business -but special 
sources, such as police cars, ambu- 
lances, trucks, and reporters' cars will 
be tapped too by a wide -awake organ- 
ization. 

It is advisable to have drive -in fa- 
cilities for the installation and repair 
of radios. There is a great deal of 
business done during rainy and incle- 
ment weather when men who are un- 
able to work at their ordinary trades 
-such as those in building trades, out - 
of -door workers, concessionaires, etc. 
-find this time ideal to have their 
auto radios repaired. 

Proper Tools 
The days of removing and installing 

an auto radio with a pair of pliers are 
over. In order to do speedy and effi- 
cient work, it is necessary to have the 
proper tools. A trip through an auto 
parts store will show you the various 
wrenches with ratchets and deep sock- 
ets, and with these it is possible to get 
into the most inaccessible places with 
ease. We use a special 1/4" ratchet 
wrench to remove P.K. screws and in 
that way are able to replace tubes and 
vibrators in auto radios without re- 
moving the set from the car. 

Our work bench has one 6 volt bat- 
tery outlet. We also have built -in PM 
speakers and special lugs and fittings 
to adapt our speakers to the various 
plug and jack arrangements the differ- 
ent manufacturers use. We do not use 
a stock battery eliminator because we 
find that this device picks up r.f. sig- 
nals from the a.c. line and the set will 
operate better on the bench than in the 
car. We use regular auto antennas 
mounted on the work bench. You must 
be sure, however, to adjust the anten- 
na trimmer after the set is installed in 
the car. We also use pilot lights, in 
series with speakers, to prevent voice 
coil burnout when the speaker is in- 
correctly plugged into the radio field 
coil outlet. 

The extraordinary "signal- seeking" 
push- button sets that came out this 

An extensive inventory of repair parts is 
a "must" for the auto radio service shop. 

year are very tricky, but reading the 
manufacturer's service manual will 
help in locating and repairing the trou- 
ble. They are different and unusual, 
but not impossible. 

We have been in this business for 
over twenty years. We started when 
it was necessary to remove the roof 
upholstery and use screen wire as an 
aerial under the roof fabric of the car. 
Then we graduated to aerials under 
running boards, which is also a thing 
of the past. All cars now use cowl 
aerials or antennas through the roof. 
We have a set of Greenlee punches of 
various diameters and we cut a hole to 
mount the aerial without drilling and 
reaming and filing- another example 
of the importance of the correct tools 
in auto radio service. Some car manu- 
facturers and auto aerial manufac- 
turers supply templates to show just 
what spot to install the aerial so that 
it will clear everything underneath 
and stand up straight. We file these 
away and use them when the occasion 
demands, although with the new swivel 
top and "eight- ball" aerials they can be 
adjusted to almost any contour of au- 
tomobile. 

Auto radios require more frequent 
service than home radios. The reason 
for this is that the tubes and corn- 

(Continued on page 85) 

Complete and accessible test equipment is important in speeding up auto radio work. 
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A PHASED TV BEAM ANTENNA 
BY` 

T. A. P1iER-iT'l' 

Can be built to include all TV channels, the entire 
FM band, and the 2 meter amateur band. Provides good 
TV reception within radius of 40 miles from station. 

r HE antenna shown in the accom- 
panying photographs owes its ex- 

- - istence to the present -day short- 
age of aluminum tubing. Although 
made from inexpensive, non -critical 
materials, it has a moderate forward 
gain of 4 db, a good front -to -back ratio 
(31 db on any one selected channel), 
and enough bandwidth to cover three 
adjacent low band TV channels, the 
entire FM band, or most Of the high TV 
band with negligible loss of gain. It is 
light in weight, neat appearing, easily 
built, and surprisingly sturdy. An early 
model, which has been in use nearly 
one year, has withstood three wind- 
storms and a small tornado without 
damage. 

Electrically, the antenna consists of 
three folded -dipole elements, made of 
wire strung on wooden element sup- 
ports. Quarter -wave lines used for 
phasing and impedance transforma- 
tion are so adjusted that signals picked 
up by each of the three elements from 
a station in front of the antenna will 
add in phase, but from a station in back 
the signals received by the front and 
back elements cancel the signal re- 
ceived by the center element. In theory, 
complete cancellation of the signal 
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from the back side is possible; prac- 
tical antennas show measured front -to- 
back ratios of more than 30 db. At the 
third harmonic of the design frequen- 
cy, each element is three half -waves 
long and the phasing lines are three 
quarter -waves long. These conditions 
approximately satisfy the require- 
ments for proper phasing, and it will be 
found that an antenna cut for Channel 
3, 4, or 5 will also perform quite well 
in the high TV band. 

Best front -to -back ratio is obtained 
when the impedance of each of the . 

outer elements appears to the trans- 

Correct element lengths and spacings for 
all TV channels, FM, and the 2 meter band. 

BAND OR ELEMENT ELEMENT 
CHANNEL LENGTH SPACING 

2 98 52 
3 88 47 
4 81 43 
5 70 37 
6 65 35 
7 31 16% 
8 30 16 
9 29 151/2 

10 28 15 
11 27 141/2 
12 26 14 
13 25 13? 

FM 54 30 
2 METERS 38 20 

Close -up view of the phased TV beam 
built and installed by the author. 

The two -bay 144 megacycle antenna 
as installed atop the single -hay FM 
antenna in use at the author's house. 

mission line as being twice the im- 
pedance of the center element. For 
mechanical simplicity, all elements are 
made alike, and the necessary imped- 
ance step up is obtained in the quarter - 
wave phasing lines. Due to coupling 
between elements, the impedance of 
the three folded dipoles is something 
other than their free space value of 288 
ohms, and is difficult to calculate. For 
this reason the phasing line impedance 
giving best front -to -back ratio was de- 
termined experimentally. No. 18 wire 
spaced 31/2 inches, No. 20 spaced 2% 
inches, or any other size between No. 
16 and No. 24 spaced 85 times its own 
diameter may be used for phasing lines. 
Fig. 2 shows a typical field strength 
pattern, in this case that of an antenna 
cut for the FM band. Many of the 
measurements made during the devel- 
opment of the antenna were made us- 
ing steady signals received from an 
FM station twenty miles distant. Some 
work was done with scale models at a 
frequency of 420 mc., and a laboratory 
generator and field strength meter 
were used to make still other checks 
on Channel 5. Similar gains and pat- 
terns were observed in all instances. 

Construction of the antenna is ex- 
tremely simple, and only common 
woodworking tools are required. Clear 
white pine is recommended for the 
boom and element supports because it 
withstands weather without warping 
or splitting. Element supports are 
made by ripping 1 x 2 inch stock into 
two 1 x 1 inch pieces. The boom used 
on FM, 2 meter amateur, and high TV 
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band antennas may be a 1 x 2, while 
that used for larger antennas should be 
made of heavier stock, such as 2 x 2 
(or two 1 x 2's nailed together). Three 
braces made from one -inch stock 
strengthen the joints between the ele- 
ment supports and the boom. Assem- 
bly is started by cutting three one -half 
inch deep notches in the boom, spacing 
them as shown in Fig. 1. The width of 
the notches should be carefully meas- 
ured to insure a snug fit when the ele- 
ments are later assembled. Next, the 
three braces are notched to a depth 
such that when held in place under the 
boom, the top of the brace is flush with 
the bottom of the notch in the boon. 
Again, the notches should be measured 
for a snug fit. Holes are now drilled 
and countersunk in each of the three 
braces, which are then fastened to the 
boom with one flathead wood screw in 
each brace. The ends of the element 
supports are drilled to receive the an- 
tenna conductor wires, and two holes 
are drilled in each element support for 
the screws which hold it to the brace. 
After the element supports have been 
assembled to the boom, the entire 
framework should be given two coats 
of weather -resistant paint before the 
wires which form the elements are 
added. Observe carefully the element 
layout shown in Fig. 3, which permits 
three elements and two transmission 
lines with only three lengths of wire. 
Be sure to transpose the phasing line 
between the center and rear elements 
a half -turn, keeping the spacing be- 
tween conductors constant. Joints 
should be soldered securely. Suitable 
insulators may be used to stand the 
elements and phasing wires off from 
the framework, although no serious 
loss of performance will result if they 
are omitted. This is true because the 
ends of the element supports are at the 
same r.f. potential as the ends of the 
elements, and the only effect is a small 
change in impedance. The midpoint of 
the center element may be grounded to 
the mast for static protection, since 
this point is at r.f. ground potential. 
If this is done, no lightning arrester 
will be needed if the mast is well 
grounded. Since all elements are driv- 
en, the frequency response is much 
wider than that of a parasitic or yagi 
beam, and no tuning or adjusting is 
needed after completion if the antenna 
is constructed as shown. 

Performance of the antenna has been 
quite gratifying. FM stations in Chi- 
cago, 130 miles distant, are received 
with satisfactory quality most of the 
time, while stations in Wisconsin, 
Michigan, Ohio, and other locations up 
to 250 miles distant are often heard. 
Either WFMF, Chicago, or WCNB -FM, 
Connersville, Indiana, both on 100.3 
mc. may be received without interfer- 
ence from the other by rotating the 
antenna. Although they do not have 
the extreme gain necessary for con- 
sistent operation in fringe areas, TV 
antennas of this type perform well in 
such locations on nights when signals 
are strong and co- channel interference 
is severe. In average locations at dis- 
January, 1952 

Fig. 1. "Exploded" view of the antenna frame showing how parts are assembled. 

AI 1 
Fig. 2. Typical field strength pattern for 
phased TV beam antenna. Frequency is 100 
mc. The generator was a Boonton 202B unit. 

tances of forty miles from a low -band 
TV transmitter, the antenna will de- 
liver an adequate signal if installed at 
a height of thirty feet above ground. 

3001E LINE 

TRANSPOSE, MAIN - r TAIN SAME SPACING 

CONNECT THREE 
WIRES AND ONE SIDE 

/OF TWIN -LEAD 

C 

GROUND THIS POINT 
FOR STATIC PRO- 
TECTION 

Fig. 3. Layout of the elements comprising 
TV beam. The phasing line between the cen- 
ter and rear elements must be transposed. 

Multiple stacking, of course, may be 
used to give added forward gain with- 
out loss of front -to -back ratio. 

30 

Pattern checks on this antenna are made using a field strength meter and a 
test signal generator. The antenna illustrated below is cut for Channel 5. 

37 

www.americanradiohistory.com

www.americanradiohistory.com


Low -Pass PHONOGRAPH 

FILTER DESIGN 

Details on an L -C -R filter designed to attenuate 
record surface noise. It can be used with various 
cartridges, including variable reluctance pickups. 

r \ HE propriety of using filters or 
tone controls in conjunction with 

- - a wide range high fidelity ampli- 
fier is a subject which finds consider- 
able difference of opinion among audio 
enthusiasts. 

One school of thought contends that 
the object of an ideal audio system is 
to create, at the ear of the listener, an 
exact reproduction of sounds he would 
hear were he listening to the original 
program material. This group argues 
that the only control which should be 
made available to the listener is one 
over power output. (The controversy 
of volume control vs. loudness control 
is purposely being side -stepped as not 
being pertinent to this article.) The 
reproduction system, according to this 
philosophy, should be of flat bandpass 
over the entire audio frequency spec- 
trum. A high fidelity tuner and the 
best quality recordings are to be used 
to provide the signal source for this 
audio system in order to justify the 
exact reproduction. 

An opposing group argues for a 
greater degree of listener control over 
the sound reproduction. They present 
the incontestable thesis that the ulti- 
mate object of the sound system is the 
entertainment of the listener. They 
maintain, therefore, that the listener 
should be able to "season" the music 
to his personal taste. Inasmuch as the 
concert goer may sit in that section of 
the hall which provides the most pleas- 
ant tonal balance to his ear, so the lis- 
tener should be provided with tone 
controls to create the most pleasing 
balancé to his éar, according to this 
philosophy. 

The low -pass filter for phonograph 
systems, which is the subject of this 
article, does not violate the principles 
of either school of thought. This con- 
trol provides the listener with a means 
of reducing the high frequency range 
of a phonograph system in order to 
attenuate the record surface noise, or 
"scratch." The "hands off" school of 
thought would have a difficult time try- 
ing to convince this writer that music 
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full of "scratch" represents a more 
faithful reproduction of the original 
orchestra than music which has been 
attenuated in the high frequencies 
with the resultant decrease in no_ ise 
level. 

In the final analysis the listener 
chooses a sound system which provides 
the most listening enjoyment to him 
personally. This writer has a large 
collection of classical records which 
have been acquired over a period of 
many years. This library represents a 
considerable investment and many of 
the selections are irreplaceable. Most 
of the records, including all of those 
which cannot be replaced, are shellac 
base discs. The noise characteristics 
of these records are well known. A 

--1 0-0 
l 

R 

TC 
Fig. 1. A single -section low -pass filter 
using inductance, capacity, and resist- 
ance. A filter of this type has a sharper 
cut -off than the straight RC type circuit. 

Fig. 2. Cut -off characteristic of low -pass 
filter (Fig. 1) for several values of Q. 
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ROBERT A. SINKER 

Research Analyst 
Northrop Aircraft Company 

low -pass filter with an adjustable cut- 
off frequency enables a control over the 
frequency spectrum of the sound which 
provides a considerable increase in the 
pleasure I derive from listening to 
these records. 

A filter using inductance, capacity, 
and resistance is preferable in this ap- 
plication. Such a filter provides a 
sharper cut -off than it is possible to 
obtain by using only capacity and re- 
sistance elements. Fig. 1 shows the 
configuration of a single- section, low - 
pass filter using all three elements. The 
resonant frequency and Q of this cir- 
cuit may be computed from the follow- 
ing well -known formulas : 

fo 
1 

2rV L C 

Q 2rfoL =24f f0CR 
Fig. 2 is a graph showing the charac- 
teristics of this low -pass filter circuit 
in the vicinity of the resonant fre- 
quency, for several values of Q. The 
frequency has been plotted as 'the ratio 
of the applied frequency to the reso- 
nant frequency in order to make the 
presentation independent of the reso- 
nant frequency of a particular filter. 
It can be seen that a Q of 2.5 results 
in an undesirable peak in the response 
at the resonant frequency, while a Q 
of 0.5 results in too gradual an atten- 
uation curve. The response of the 
filter with a Q of 1 provides a sharp 
cut -off while limiting the resonant rise 
to a negligible one decibel. Specifying 
a value of one for Q allows a simpli- 
fication of the second equation to: 

R =2' f.L 
High quality audio inductors are con- 

siderably more expensive than resistors 
and condensers. They also have an 
annoying tendency to increase the hum 
level by coupling to stray magnetic 
fields from heater and "B" supply cir- 
cuits. However, those record players 
which use variable reluctance pickups 
already contain an inductance suit- 
able for use in the low -pass filter of 
Fig. 1. A variable reluctance pickup 
is equivalent to a voltage generator in 
series with the self inductance of the 
pickup. By shunting a resistor and 
condenser across the input to the pre- 
amplifier, the inductance of the vari- 

(Continued on page 107) 
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Front view of the vacuum tube 
keyed transmitter from oscillator 
end. Regulator tubes are behind 
osc. coil. Keyer is right of tubes. 

By 
JACK D. GALLAGHER, 

W511Zf); 

At_ L 

LARGE majority of the trans- 
mitters which have been de- 
scribed in various radio maga- 

zines provide a real stimulus for pros- 
pective builders. There are band - 
switching transmitters, single -control 
transmitters, two control transmitters, 
and just plain "rigs." Either c.w. or 
phone, or both is used in all of them. 
If c.w. is used, the method of keying 
varies from cathode keying, screen 
keying, primary keying, grid -block 
keying to vacuum tube keying. If 
phone is used, the methods of modula- 
tion vary from frequency modulation, 
plate modulation, screen modulation, 
grid modulation, to clamp -tube modu- 
lation. 

If the reader is a c.w. ham only, he 
will scan the various c.w. -phone trans- 
mitters and see how he can vary them 
for strictly c.w. operation. If he likes 
both, he will dislike something about 
the c.w. keying arrangement provided, 
or he will want to modify the mod- 
ulator to suit his needs. If he is a 
phone man, he will disregard the 
method of keying entirely and concen- 
trate on the modulation method used 
and change it or leave it alone. 

It is not the purpose of this article 
to present a complete all -band phone - 
c.w. transmitter for the beginner or 
the "old timer." It is hoped, however, 
that the transmitter to be described 
will provide a compact rig with click - 
less, chirpless keying for the c.w. 
ham; can be adapted for any type of 
modulation; and will provide a keyer 
for break -in operation for c.w., or will 
eliminate the standby switch for either 
phone or c.w. Such a transmitter, if 
properly designed, can incorporate 
clickless, chirpless keying and all of 
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A compact transmitter for e. w. hams. It includes 
a breale -in system and can be adapted for phone. 

the other features just mentioned 
without causing undue hardship for 
the potential builder. 

A Clapp oscillator was chosen for its 
stability and one -half of a 12AU7 was 
wired as such. To isolate the oscillator 
from the following stages, the second 
section of the 12AU7 was used as a 
cathode follower. To boost the out- 
put, a 6AC7 was employed as an am- 
plifier- doubler. The remainder of the 
transmitter is straightforward. A 6V6 
can be substituted for the 6AQ5 with 
very few circuit modifications. Either 
one or two 807's can be used depending 
on the desired output. 

A 5" x 5" area on the 12" x 17" x 3" 
chassis was allotted to the v.f.o. All 
other components both above and be- 
low the chassis were kept clear of this 
area until it was found that shielding 
the oscillator was not necessary. 

After the transmitter was complete- 

ly wired and ready for testing, various 
keying methods were tried. The first 
type was cathode keying of the 6AC7 
amplifier stage. This method was 
ruled out immediately upon hearing 
the oscillator running when the key 
was not closed and noticing a per- 
ceptible click in keying characteristics. 

The second method of keying tried 
was keying the cathode follower stage 
alone. Again, poor results were ob- 

Fig. 1. (A) Basic vacuum -tube keying cir- 
cuit. (B) Vacuum tube keyer and break -in 
relay tube keyer. With the key open, R, 
should be adjusted so that no current 
flows through the relay. The sensitive 
relay can be obtained from a surplus 
BC- 1023 -A beacon receiver or may be 
found as a separate item at some of 
the larger radio supply houses. Any fast 
operating relay which works on current 
of from 1 to 3 ma. can be used. All leads 
to relay contacts should be as short 
as possible in order to prevent pickup. 
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C20 

L4 

C21 

RI6 

"X" J2 V 

_L 

UND. 63V. 2 8V. 150V. 

REG. -REG. 
300V. 

TO 6507 AUDIO OUT - - PUT (SEE TEXT) 
CW PHONE - r1 

USPEECH 
TUBE 
SIRS. 

2 7 
V7 

OUTPUT 

6.3V. 700V. 

Fig. 2. Complete schematic diagram of the vacuum -tube keyed transmitter including operating frequency chart. 

Fig. 3. Schematic of the power supply unit to be used with v.t. keyed transmitter. 

TI CHI CH2 

5U4 

R, -2000 ohm, 10 w. wirewound res. 
C1-15 pfd., 500 v. elec. cond. 
C. -10 pfd., 500 v. elec. cond. 
C -20 pfd.. 450 v. elec. cond. 
C.,, C5 -2 pfd., 1500 v. oil -filled cond, S S_ D.p.s.t. sw. 
F1 -3 amp., 117 v. line fuse 
T, -Power trans., 350 -0 -350 v. @ 90 ma.; 6.3 

v, @ 3.5 amps; 5 v. c.t. @ 3 amps. 

300V -y 
2513 V. 

150V. 

6.3V. 

TO 
FINAL 
AMP. 

700V. 

T.,- -Plate trans., 650 -0 -650 v. @ 200 ma. 
T5-Fil. trans., 5 v. c.t. @ 3 amps; 6.3 v. 

3.6 amps. 
CH -8 hy., 90 ma. filter choke 

hy., 90 ma. filter choke 
CH; -10 hy., 200 ma. filter choke 
V, -5U4 tube 
V.,-0B2 tube 
14-0,42 tube V, -5R4GY tube 

Freq. L1 L, L3 L. 

Output 
80 160 80 80 80 
40 160 80 80 40 

160 80 40 40 
20 160 80 40 20 

80 80 40 20 
80 40 40 20 
80 40 20 20 

10 80 40 20 10 
This chart shows the different coil combi- 

nations which work successfully with trans- 
mitter. For optimum results, Ll should be 
an airwound coil. 

R,, R- 100,000 ohm, I w. res. 
R2- 12,000 ohm, I w. res. 
R3 -1200 ohn,, I w. res. 
R , R.,- 500,000 ohm, 1/2 w. res. 
R -330 ohm, 1/2 w. res. R- 50,000 ohm, 1 w. res. 
R, -400 ohm, I w. res. 
R9, R -47 ohm, I w. res. 
R»100,000 ohm pot 
R1-1.2 megohm, 1/2 w. res. 
R,:- 150,000 ohm, 1/2 w. res. 
R1, -6.8 megohm, 1/2 w. res. 
R15- 20,000 ohm, 10 w. wirewound res. 
R1 -1250 ohm, 10 w. wirewound res. 
Ri.- 25,000 ohm, 25 w. wirewound var. res. 

(See text) 
R 1- 25,000 ohm, 10 w. wirewound res. 
Cl, C,1, C -100 µpfd. var. cond. (APC type) 
C7 -50 µpfd. var. cond. (APC type) 
Cs, C, -.001 pfd., 500 v. silver mica cond. 

C, C12, C, -100 pµfd. mica cond. 
Cs, C;,,. , C3, C5, Ca, C,s -.01 pfd., 400 v. 

cond. 
C -.001 pfd., 1000 v. mica cond. 
C2 -100 µpfd. var. cond., .070 spacing 

pfd., 2000 v mica cond. 
C22-40 pfd., 150 v. elec. cond. 
C- :;-.05 pfd., 200 v. cond. 
C.,, -.004 pfd., 400 v. cond. 
RFC RFC, RFC, RFC -2.5 mhy. r.f. choke 
RFC,,, RFC -Sec text 
M, -0 -200 ma. d.c. meter 
Ts-Fil. trans., 6.3 v. @ 1 amp - 
Rect.,-75 ma. selenium rectifier 
J1 -Key jack J.. Jack (See Fig..IB) S,- D.p.d.t. sw. 
V, -12ÁU7 tube V5, V.,, -807 tube 
V.. 6ÁC7 tube V, -6SN7 tube 
V3 -6AQ5 tube V -6Y6 tube 
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' tained because the 6AC7 amplifier 
stage picked up enough of the oscil- 
lator to cause it to be heard when the 
key was open. Keying characteristics 
were superior to those found when 
using cathode keying in the 6AC7 am- 
plifier stage. In both of these cases, 
the oscillator was running continuous- 
ly on 160 meters with the final on 40. 

At this point, it was decided that a 
suitable means of keying should be in- 
corporated in the transmitter. Experi- 
ments proved that both the cathode 
follower stage and the 6AC7 amplifier 
stage should be keyed to prevent am- 
plification of the oscillator during key - 
up conditions. Keying the cathodes of 
both of these sections would be unsat- 
isfactory because of clicks resulting 
from comparatively large keying cur- 
rents. After trying innumerable key- 
ing filters and other methods of keying 
as well, a vacuum -tube keyer seemed 
to be the logical answer to the prob- 
lem. Excessive keying currents could 
be eliminated quite easily by this 
method; however, the known types of 
vacuum tube keyers required a power 
supply and two or three tubes. Further 
investigation revealed that a small tri- 
ode could be used to accomplish cath- 
ode keying if changes were made in 
the original circuit. 

To eliminate a cumbersome power 
supply on an already "full" chassis, a 
6.3 volt, 1 ampere filament trans- 
former was selected to furnish the 
necessary voltage for the keyer tube. 
A small selenium rectifier supplied the 
necessary d.c. 

The basic circuit of a vacuum tube 
keyer is shown in Fig. 1A. The nega- 
tive voltage keeps the keyer tube be- 
yond cut -off with the key up. When 
the key is closed, the grid voltage be- 
comes zero by discharging C, through 
R,. When the key is opened, C, charges 
through R, and R,. Thus a desirable 
keying characteristic is achieved in 
that the "make" time is shorter than 
the "break" time. 

In order to provide break -in opera- 
tion, some means of shutting off the 
receiver before the transmitter is 
keyed and turning it on after the trans- 
mitter has been keyed, must be made. 
The schematic shown in Fig. 1B will 
serve the purpose quite well. Its ex- 
planation is as follows : With the key 
open, V, does not conduct because of 
the high bias on its grid. V2 does not 
conduct because its grid is more nega- 
tive than its cathode. When the key 
is closed, V, conducts first because its 
grid is made positive with respect to 
its cathode. The cathode side of C, is 
negative with respect to the grid of V,. 
V, conducts next because C, is dis- 
charged through R,,. When the key is 
again opened, V, stops conducting be- 
cause of the high bias immediately 
placed upon its grid. V, will stop con- 
ducting after the cathode side of C2 
has become positive with respect to 
V,'s grid. The amount of delay be- 
tween the time the key is opened and 
V, stops conducting can be easily in- 
creased by increasing the values of C, 
or R,; or both. 

504 
V6 

082 
0A2 

5R4GY 

_-- V7 

V3 

V4 

RFC5 

L4,L5 

_RFC4 

V5 - L3 

C20 

MI 

Top chassis view of transmitter showing layout. T, (Fig. 3) is at upper left. R. 
shown in the diagram of Fig. 1B, is below keyer tube. The final power supply 
occupies upper right hand third of chassis. See Fig. 2 for identification of parts. 

A sensitive relay is placed in the 
plate circuit of V, to shut the receiver 
off by the Rice method as shown in 
Fig. 1B. This method was developed 
by Henry E. Rice, Jr., W1PMT, and 
has been the simplest, fastest break -in 
system found by the author. In Mr. 
Rice's original circuit, the transmitter 
was keyed by the relay which required 
a battery. Another key lead was also 
needed from the relay to the trans- 
mitter. Here, the entire vacuum -tube 
keyer and relay keyer tube is incor- 
porated in one tube in the transmitter. 
Only one pair of wires to the receiver 
is needed to control the relay, while 
the keying lead to the cathode follower 
and 6AC7 stage is kept as short as pos- 
sible inside the transmitter. 

If, by chance, some other means of 
break -in operation has already been in- 
corporated in the receiver, it is a sim- 
ple matter to eliminate V, and all as- 
sociated connections including the po- 
tentiometer. This will not affect the 
operation of V,. 

Osc. Coil 
L, -I60 m. -Bud, OCL, or OEL 160 or equiv. 

80 m. -Bud, OCL, or OEL 80 or equiv. 
6AC7 Plate Coil 
L, -80 m. -92 t. #30 en. wound on Millen 

74001 shielded form, 1 /2" dia., " long. 
Slug removed. Tap 60 t. from plate end 

40 m. -47 t. #30 en, wound on Millen 
74001 shielded form, 1 /2" dia., 1" long. 
Slug removed. Tap 32 t. from plate end 

6AQ5 Plate Coil 
L,, -80 m. & 40 ,n.- Identical to L_ except coil 

not tapped. 
20 m. -22 t. #30 en. wound on Millen 

74001 shielded form, 1/2" dia., 1" long. 
Slug removed 

Final Plate Coils 
L4 -80 m., 40 m. & 10 m. -Bud, OEL 75 w. 

coils or equiv. 

Coil data. See Fig. 2 for identification. 

The adjustment of the transmitter 
is not complicated and no trouble 
should be encountered in tuning. With 
either one of the line switches con- 
trolling the power transformers turned 
"On," all filaments will be on and plate 
voltage will be applied to all stages 
except the final. With the oscillator 

(Continued on page 110) 

Bottom view showing oscillator section at lower right. All of the a.c. power 
wiring is held close to chassis at extreme left. The oscillator. amplifier -doubler, 
and buffer- doubler, power supply components are at upper right portion of chas- 
sis. Filament transformer. T:, of Fig. 3, is at top center and keyer tube power sup- 
ply below and to the right. For identification of parts see the diagram of Fig. 2. 

V7 

Rá7- 

V4 

0l9 
RIO 

Ri8 

017 

R9 

V5 

G12 "`~-- 
C18 

L3 

016 

RFC3 

January, 1952 41 

www.americanradiohistory.com

www.americanradiohistory.com


A SHIRT POCKET 

RADIO 
Built of standard parts, this receiver 
features a loop antenna and low drain. 

By 

(GEORGE L. JOHNSON, JR. 
W Le N 

Separate controls for tuning and regeneration 

OCKET radios are not new, yet 
- the design of a truly pocket -sized 

- - set which combines real perform- 
ance with simplicity of construction 
and extreme battery economy is new 
and this author believes that he has 
achieved such a design in the little 
radio described in this article. 

The current drain of the set is only 
140 µa. on the "B" battery and 20 ma. 
on the "A" battery. Under these con- 
ditions the "B" battery gives prac- 
tically shelf life (about 1000 hours or 
one year of normal use) while the "A" 
battery, a ten cent penlite cell, will 
give about 100 hours' service. This 
should set an all -time low for cost -per- 
hour of listening as the "B" battery 
practically never wears out and the 
"A" cell, which will run the set two 
hours a day for a month, costs a dime. 

The output voltage is ample for com- 
fortable earphone volume on the aver- 
age local (25 miles distant or less) 
station. For all its economy of plate 
current, this little radio is capable of 
delivering a "rattling the cans" signal 
oi nearby stations. The over -all di- 
mensions of the set are: 6 inches long, 
3 inches wide, and 3/4 inch thick -a size 
that will fit easily into the average 
shirt pocket. 

The antenna is a self- contained loop 
wound on the outside of the case to 
provide approximately 18 square 
inches of loop pickup area. This is 
equal to the size of the loops found in 
most commercially -built "personal" 
portables. 

Thus, we have a personal radio 
which may be worn, not carried. If 
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allow signals to be peaked for best reception. 

the pocket is large enough for conceal- 
ment and a hearing aid type earphone 
is used, the wearer may listen to the 
radio in a public place and no one will 
be the wiser! Other places for use of 
this set are; sports events, beaches, 
picnics, or one may do as the author 
did -catch a morning newscast while 
riding to work on a streetcar! 

Enough of this idle chit -chat. Just 
what is this little marvel, you say, and 
how do I go about building it ? Which 
brings us to a discussion of the circuit. 
To be brief, it is a pentode regenera- 
tive detector feeding a one -stage pen- 
tode audio amplifier. The main loop 
winding is in the grid circuit .of the 
detector, and conventional plate feed- 
back is applied through a small 
"tickler" winding, wound on top of the 
loop over a layer of Scotch masking 
tape. Both the detector and amplifier 
tubes are Raytheon type CK512AX flat 
hearing aid type voltage amplifier pen- 
todes. They are designed for a max- 
imum plate voltage of 221/2, and each 
tube's nominal filament rating is .625 
volt at 20 milliamps. Thus the tubes' 
filaments are connected in series 
across a single 1.5 volt dry cell for 
"A" supply. The "B" supply is a Bur- 
gess type U15E 221/2 volt battery. Tun- 
ing of the set over a range of 540 -1300 
kc. is done with a standard 9 -180 ILA fd. 
compression mica trimmer. This is 
easily modified from screwdriver to 
knob tuning as will be described later. 
Control over the regeneration is ac- 
complished by varying the amount of 
r.f. bypass in the plate circuit of the 
detector, and another 9 -180 µttfd. con- 

denser is used here. The control is 
very smooth and gradual to the point 
of maximum feedback, and the de- 
tector finally breaks into oscillation 
but with no "plop" or instability. As 
with all regenerative sets, maximum 
sensitivity is secured with the max- 
imum amount of feedback obtainable 
without oscillation. Selectivity of the 
set is good, as 15 local stations in the 
Chicago area were easily tuned in and 
separated. This includes one fifty 
kilowatter only ten miles away. 

Earphones 
The earphone of the original set is a 

prewar vintage Brush single unit crys- 
tal headset. The efficiency of this 
type of phone is quite good, and what 
is more important, the high impedance 
of a crystal phone matches the output 
load impedance of the tiny CK512 
tube. With such a small power out- 
put stage, it is absolutely necessary 
not to lose any useful audio power 
through poor impedance matching. 
Any crystal type phone, single or 
double unit, may be used in the set 
with no circuit changes. A good qual- 
ity magnetic phone may also be em- 
ployed with good results if the phone 
has high impedance. One word of cau- 
tion on this. There are certain types 
of cheap headsets on the market now 
which have very low efficiency. They 
may require as much as three or four 
volts of signal across their terminals 
in order to deliver a good, usable sig- 
nal to the ear, whereas with the crystal 
type one volt is plenty. Beware of the 
"98 cent special" phones when buying 
for this set. They are OK for bigger 
radios, but not this one. When using 
a magnetic type phone, the 180,000 
ohm resistor in the audio plate circuit 
may be omitted. 

Should a hearing aid "ear plug" type 
phone be used? Admittedly, for a 
pocket radio, the appeal of this type is 
high. It is of course the lightest in 
weight of all phones. The air seal 
from the diaphragm of the phone to 
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the ear drum is perfect, and so the 
maximum transfer of sound energy 
into the ear is possible. This means 
an apparent increase in loudness when 
compared to an earphone that does 
not plug into the ear. All this is well 
and good, however, hearing aid phones 
have certain disadvantages which it is 
well to consider before deciding on 
this type. First of all, there is the 
price, which may easily run double the 
cost of even a first class single unit 
crystal phone. Second, is the problem 
of fitting the phone to the ear of the 
individual concerned. In fitting a per- 
son with a hearing aid, a mold is made 
of the individual's ear. From this a 
custom fit plug is made, and of course, 
it fits well and is comfortable to the 
one person for whom it is designed. 
However, this is very expensive and 
hardly practical for pocket radio use. 
The average builder who tries to use 
a hearing aid earpiece will have to get 
along with a so- called "universal ear 
mold." These are just about as "uni- 
versal" as a "universal" hat or "uni- 
versal" pair of shoes would be. The 
phone is likely to be too loose or too 
tight or be uncomfortable. It may 
fall out at just the wrong time. It is 
certain to become messy due to the 
natural secretions of the ear, and can- 
not be readily passed around to 
friends, as one would like to do with a 
novel radio such as this. For these 
reasons, this author says of hearing 
aid phones -"Not recommended for 
the average builder." Should you de- 
cide to use one anyway, a crystal type 
is preferable, and if a magnetic type 
is used, a matching transformer to 
match the phone to the CK512 plate 
must be used. Most magnetic hearing 
aid plugs have about 125 ohms im- 
pedance. The CK512 operates best 
with 100,000 to 200,000 ohms in the 
plate circuit, hence the need for a 
matching transformer. Such a' trans- 
former is small, and may be easily 
incorporated into the set as there is 
extra space. 

The Receiver Chassis 
The major component parts of the 

receiver are mounted on a 3 "x6 "x3/32" 
bakelite board which also serves as 
the front panel of the cabinet. Two 
such boards are required, for the front 
and back, and together they form all 
the cabinet that is necessary as the 
sides are formed by the loop antenna 
and its protective cover. The corners 
of the plates are rounded off just a bit, 
to permit easy insertion into a pocket. 

The Loop Antenna 
One of the major problems in pocket 

radio design is getting the signal into 
the set. Conventional wire antennas 
are practically useless for a radio 
which must be carried on the person. 
Attempts to use the earphone cord as 
the antenna have been made, but the 
amount of signal such an antenna can 
deliver across the primary of an an- 
tenna coil is very small for two rea- 
sons. The most obvious is that the cord 
is very short. The second reason, and 
just as important, is that there is no 
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cK5I2Ax 
2 VI 

LI 

C3 

RI 

cl 

B A+ 
A 1.5V. 

B 

22.5V. 

R2 

+ 

PHONES 

R R 

R R4-10 megohm, 1/2 w. res. 
R5-2.2 megohm, t/Z w. res. 
R,--4 megohm, 1/2 w. res. 
R5- 390,000 ohm, 1/2 w. res. 
R0-180,000 ohm, 1/2 w. res. 
Cl, C4 -9 -180 µµfd. compression mica trimmer 

(See text) 
C2 -200 µµfd. plate or disc ceramic cond. ± 20% 

RED 
DOT 

F GFG P 
1 + 2 

RED DOT IN GLASS 
INDICATES PLATE 

PIN 

BOTTOM VIEW 
CEDI2AS 

SOCKET CONNECTIONS 
4 2 

---1 
5 S I 

1 -3 FILAMENTS 
2 CONTROL GRID 

4 SCREEN GRID 

5 PLATE 

Ca, Ce -.005 µfd. plate or disc ceramic cond. + 20% 
C5 -.002 Aid. plate or disc ceramic cond. 

-I- 20% 
L1, L, -Loop antenna (See text) 
S1- S.p.s.t. canopy-type sw. 
vi, V_- CK512AX tube (Raytheon) 
1 -221/2 volt "B" battery (Burgess Type 

U15E) 
1 -1.5 volt "A" battery, pencell 

Fig. 1. Complete schematic diagram and parts list for the "Shirt Pocket" radio. 

ground return for a tiny chassis car- 
ried on the person. There is certainly 
no direct ground, and very little ca- 
pacitive ground as the capacity of the 
person to the set and that of the per- 
son's body to the ground are effective- 
ly in series, and so the resulting ca- 
pacity path is high impedance. Also, 
wire antennas are even less desirable 
for regenerative receivers, as the mov- 
ing antenna causes detuning and gen- 
eral instability. For these reasons, the 
loop type of antenna, which requires 
no ground, is used in the majority of 
portable receivers. 

The loop antenna L, is wound on a 
form consisting of four pieces of %" 
dia. dowel rod %" long which are 
nailed into place on the four corners 
of the main chassis with 1 /2" carpet 
tacks. The main winding, which con- 
sists of 50 turns of #30 double cotton 
covered wire, is wound directly on the 
four dowels. There is not sufficient 
room to wind 50 turns in a single 
layer on the 5 /s" long dowel, so the 
author resorted to a form of "bank 

winding." First, three turns are 
wound on the form. Then the next 
two turns are wound in the two 
grooves directly on top of the first 
three turns. Then the next three 
turns are wound on the form; the next 
two on top of them, and so on. Thus, 
the winding is composed of ten little 
groups or "banks" of five turns each. 
But only a linear winding space for 
thirty turns is required. This method 
of winding gives as low a distributed 
capacity as a single layer winding, yet 
permits almost twice as many turns 
to be wound in a given space. Too 
much distributed capacity in the loop 
would decrease the tuning range. 
Should your local stations fall in the 
1300 -1650 kc. range, wind the loop 
with eight turns less. This will make 
the tuning range approximately 600- 
1650 kc. 

After the loop is wound, a coat of 
quick drying cement is applied to give 
the required rigidity. Model cement 
may be used for this purpose. After 
this cement has dried, wrap a layer 

Fig. 2. Correct placement of the components is illustrated in rear view of set. 
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CARPET TACKS 
HOLDING DOWELS 

TUNING ? REGENERATPON 

LOOP 
ANTENNA 
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5/B ",DOWEL 
5/8 LONG 

Fig. 3. Front view of the receiver (left) showing location of the various controls. 
Mechanical drawing indicates how the various component parts should be placed. 

of Scotch masking tape around the 
loop to serve as additional protection, 
and as a base for the tickler winding 
L2. This may now be wound at the 
filament end of the loop using 20 turns 
of #36 plain enameled wire, close 
spaced. The loop should be connected 
so that the end nearest the body (when 
the set is worn) connects to 04. This 
minimizes detuning effects from the 
set swinging back and forth away 
from the body. After the tickler 
winding is wound, coat it with a layer 
of cement, and then a strip of leather- 
ette may be wrapped around the fin- 
ished loop both for protection and to 
give a decorative touch to the cabinet. 

Modifying the Condensers 
The next step in the construction of 

the set is to change over the screw- 
driver adjustment compression mica 
trimmers to knob tuning. First, pre- 

"A" 
BATTERY 

re- 

pare the shafts. Take a 6 -32 bolt, and 
cut two 3 /s" long pieces from it. File 
the ends flat and remove the. burrs. 
Next make a center punch mark in 
one end of each piece, being as care- 
ful as possible to get it in the center. 
If a lathe is available to do this, so 
much the better, but a fair job of cen- 
tering can be done by hand. Now drill 
a Vs " deep hole with a #44 drill on 
the center punch marks. This hole 
just fits the small unthreaded end of 
the #3 screw in the trimmer. Place 
a small dab of soldering paste in the 
hole and a small chunk of solder 
(about 1/16" square) on top of the 
paste. Using a small hammer, gently 
drive the little shafts on to the ends 
of the trimmer screws. Place a tiny 
drop of oil (light machine oil) on the 
threads of the trimmer. This guards 
against any solder running down into 
them. Holding the trimmer in a vise, 

Fig. 4. A detailed under chassis view showing the detector -amplifier subchassis. 
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carefully align the shaft. Then apply 
a hot soldering iron to the free end of 
the shaft. If all the previous steps 
have been followed, the flux and solder 
will melt and just "sweat" the shaft 
into place. 

For knobs, a pair of common bake- 
lite "B" battery terminal nuts serve 
very well. All that is necessary is to 
drill and tap them for a 4 -40 setscrew 
and screw them into place on the 
modified shafts. 

Detector -Amplifier Subchassis 
The two tubes and their associated 

small resistors and condensers are 
mounted on a 1" x 2" piece of 1/16" 
bakelite. The holes for the tube sock- 
ets are first drilled, then filed to size, 
and the sockets are cemented in place 
with model cement. The resistors are 
mounted by bending their leads at 
right angles, poking them through 
small holes in the bakelite board, and 
then crimping and clipping them off 
on the opposite side. They make a fine 
little terminal board for this size 
chassis. The ceramic condensers are 
mounted by their wire leads, and lie 
flat next to the board. Wiring may be 
done with an ordinary 100 watt iron, 
but it is best to provide a small tip 
for the iron to facilitate a neat job. - 
For hookup wire, the #30 d.c.c. used 
in the antenna serves well and is fair- 
ly easy to handle, as the bare copper 
wire tins easily. The wiring layout is 
not critical. No particular precau- 
tions must be taken as to lead length 
or dressing, and this makes the elec- 
trical end of building this set quite 
easy. Concentrate on doing a sound 
mechanical job and the rest will take 
care of itself. 

Final Assembly 
After the subchassis is finished, it 

is laid in place and the leads from 
the batteries, loop, switch, and tuning 
condensers are wired in. Then it is 
fastened to the main chassis board 
with a single 4 -40 screw and 4" 
spacer. The 4 -40 screw fits into a 
tapped hole in the subchassis board 
(see photo). The trimmer condensers 
are mounted to the main chassis by 
their own crimp lug mountings. The 
"B" battery is bolted into place with 
two 4 -40 bolts and then the leads are 
soldered to it. A plastic cable clamp 
is used as the holder for the "A" cell, 
which makes its contacts to a pair of 
4 -40 screws fastened to the main 
chassis. The earphone lead feeds in 
through a small hole in the front of 
the case. Connect it up, bolt on the 
"back" of the case, and the set is com- 
plete. 

Tuning the Receiver 
The sensitivity of the set is such 

that, if it has been properly built, 
nearby stations should be heard at 
once. Some degree of volume will be 
obtained even if the regeneration con- 
trol is not set for maximum sensitiv- 
ity. In fact, on the original set, station 
WCFL (seven miles from the author's 
home) is so loud that no regeneration 

(Continued on page 94) 
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HIGII -SPEED TANIJ[M 

WINDING 

MACHINES 
B, 

SYLVAN A. WOLIN 
Vice Pres., Pyramid Electric Co. 

Tandem paper- condenser winding 
machine makes possible the mass 
production of uniform condensers. 

NEW refinements in condenser production equipment 
have played a great part in increasing plant output. 
The tandem paper condenser winding machine in 

daily use at Pyramid Electric is one of the best examples 
of mass -production processes now in use. Its rate of output 
is four times greater than that of previous machines, 
with no sacrifice in the accuracy or quality of the finished 
product. 

In production, a very close tolerance is maintained dur- 
ing long runs of condensers ranging from .001 to 1.0 micro - 
farad. From the standpoint of the eventual users of such 
units -manufacturers, service technicians, experimenters, 
and amateurs -these advantages spell economy and reli- 
ability. Conventional paper condensers are rolled -up 
"sandwiches" of two layers of metal foil separated and 
covered by several layers of high- quality dielectric paper. 
In the non -inductive type, the layers of foil are offset alter- 
nately on the paper. When the "sandwich" is rolled com- 
pletely, foil sticks out from both ends of the tight little 
roll, and pigtail wires are soldered to them. In the induc- 
tive type, the layers of foil are centered on the paper, and 
special pigtails or tabs are inserted between the foil and 
paper during the winding operation. In both cases, the 
relative position of foil and paper must be maintained pre- 
cisely or the capacitance would then be something other 
than the desired value. Also, if during the winding opera- 
tion either foil or paper were to become wrinkled, this 
would result in loss of life characteristics, "shorts" in pro- 

Large vacuum oven in which capacitors are dried and then im- 
pregnated. Capacity of this oven is several thousand units. 

January, 1952 

Machine seals metal -glass ends of capacitors 
to tubular metal cases. Open U- shaped loop, 
in which ends of cases are placed individu- 
ally, is fed by 3 kw. of r.f. energy at 3 mc. 

duction, and other evils. In the new winding machines, the 
long, curved channels guide both foil and paper accurately 
to the winding head so that the sections wind freely and 
properly thus guaranteeing units free from wrinkling and 
its resultant problems. 

Starting the production procedure, the operator adjusts 
levers which begin the winding operation. Then an auto- 
matic mechanism stops the winding head when the pre- 
scribed number of turns for a particular capacitance have 
been wound. Actually, since each machine has been de- 
signed for dual winding, each operator produces two con- 
denser sections during each single winding operation. 

Many of the condenser sections coming off the new ma- 
chines are being put into tubular metal containers with 
special metal -glass ends. These hermetically -sealed units, 
because of their extremely small size and weight and their 
excellent electrical characteristics over a wide range of 
temperatures, are in great demand for ultra- compact mili- 
tary equipment. 

The glass discs through which the terminal wires pass 
are fitted with outer rings of (Continued on page 111) 

Typical (Pyramid) "Glasseal" capacitors. At the bottom is an 
unassembled unit; immediately above it is an assembled one. 

'GLASSEAL" PAPER METAL RODEO UP "6LASSEAL" PIGTAIL 
CAP GAN CAPACITOR 

UNIT 
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By 
IVAN L. JOY, WOKKR 

A completely battery -operated test unit that connects directly 

into your present multimeter. The adapter has 44 megohms input 

impedance and voltages as low as .125 volt can be measured. 

r \ HE need for an electronic volt- 
meter, combined with the neces- 

- - sity for economy, resulted in the 
development of this simple circuit 
which may be used with the type of 
meters most technicians have on hand. 

A vacuum tube voltmeter which had 
a sufficiently low range cost more than 
the author was willing to spend so he 
decided to build an "adapter" for his 
present multimeter. 

After the decision was made, experi- 
mentation was begun using various di- 
rect current amplifier circuits. It was 
necessary to keep the amplifier corn- 
pact and simple yet maintain its linear 
amplification so that the existing meter 
scale could be used without alteration. 
The circuit described herein seems to 
meet the requirements. 

The vacuum tube voltmeter adapter 
gives a conventional multimeter an in- 
put impedance of 44 megohms. The 
simplicity of the circuit permits the 
use of the scales already incorporated 
in the meter by adjusting the linearity 
control and then setting the calibra- 
tion control. 

Batteries are used to provide com- 
plete isolation for the adapter. The 
filaments are lighted with a small lan- 
tern battery and the plate current is 
supplied by two small 45 volt batteries 
in parallel. If the builder experiences 
any difficulty in securing sufficient am- 
plification after the circuit has been 
made linear, it may be necessary to 
connect the batteries in series. Bat- 
tery drain is only 7.5 mils. 

The multiplier for the adapter should 
be chosen for the meter with which it 
is to be used. The Triplett 625 -NA, 
with which this adapter was employed, 
has a 50 ua. movement and with the 

46 

meter set in the 50 µa. position, it takes 
.125 volt to the input of the adapter to 
give full -scale deflection of the meter. 
It is better to select a voltage for the 
multiplier that is higher than that re- 
quired since any over -deflection can be 
adjusted by means of R,4. The formula 
for determining the various resistors 
is: 

R 
Eg - R. 

where : 

R is the input resistance chosen or 
the total resistance of all the multi- 
plier resistors, 

E, is the voltage input to be meas- 
ured, 

E4 is the grid voltage necessary to 
give full -scale deflection of the multi- 
meter chosen, and 

R. is the resistance from the E, point 
on S, to ground. 

For example, to select the 500 -volt- 
to- ground resistor for a 50 ,aa. meter, 
the values substituted in the formula 
would be: 

44 megohms 
500/.125 - 11,000 ohms 

The resistor between the 50 volt 
point and ground is 110,000 ohms. Since 
there are 55,000 ohms in the circuit 
from the 100 volt point to ground, 55,- 
000 ohms should be inserted between 
the 50 volt point and the 100 volt point. 
With 60 µa. meters the value for E, 
in the formula should be .2 and for 100 
bta., meters .3 should be used. The over- 
all input resistance can be chosen to 
fit the type of resistors you plan to use 
The total input resistance could very 
well be 40 megohms if desired. 

The batteries, tubes, and multiplier 

Front panel view of v.t.v.m. adapter. All 
controls are mounted to front flange of a 
metal box measuring 7 x 6 x 3 inches. 

resistors are mounted in a metal box 
measuring 7" x 6" x 3" as this will pro- 
vide sufficient room for the various 
components required. The unit can, 
however, be built in any convenient 
sized box which will hold the batteries 
the builder has on hand. On the low 
scales there will be some pickup from 
the leads in the presence of a.c., there- 
fore, it is best to have the unit shielded 
in a box which is grounded to the cir- 
cuit being tested. 

Care should be taken so that the 
leads do not touch the metal box when 
the multimeter is connected to the 
adapter. If one of the leads should 
touch the metal while the second lead 
is plugged in and the meter is on the 
50 µa. position, the meter is liable to 
be damaged. 

Adjusting the Unit 
From several flashlight cells select 

two units whose voltages are the same, 
as measured without the adapter con- 
nected. Next connect the adapter to 
the multimeter with the multimeter 
range switch turned to 10 v. This will 
protect the meter in case R. should be 
badly out of adjustment. 

Set R,3 so that the meter reads zero, 
then change the multiplier switch to 
the 50 µa. position. Should the meter 
be the type that reads 100 µa. on the 
lowest range, use this position with the 
multiplier designed for use with this 
particular meter. 

Turn the adapter multiplier switch 
to the 5 volt position and measure the 
voltage of one cell, using the adapter, 
and then the voltage of the two cells 
in series. If the reading of the two 
cells is less than twice the voltage of a 
single cell, R should be decreased, 
giving less bias. Should the reading 
be more than twice the value of a sin- 
gle cell, R. should be increased, thus 
increasing the bias. After R,, is care- 
fully adjusted, three cells and three 
linear points can be used. 

After R,, is all set, the next adjust- 
ment is R,,. Connect a known source, 
such as 3 volts, with S, set on 5 volts. 
Adjust R,4 so that the meter reads 3 
volts on the 5 volt scale. This adjust- 
ment takes care of calibration for all 
d.c. ranges and the adapter is ready 
for use on d.c. voltages. 

RADIO & TELEVISION NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


It may be well to have more than 
two 3Q4's on hand when setting up this - 
circuit as they are not too well matched 
as a rule. Ordinary carbon resistors 
were used in the construction of the 
adapter but it would be possible to use 
precision units if the builder wants the 
added accuracy possible with such 
components. 

To measure a.c. volts, turn the multi - 
meter to 2.5 volts a.c. and throw switch 
S., so that it opens and puts R,, in the 
calibration circuit. Resistor R. is the 
calibration resistance and can be 
chosen by measuring a known a.c. volt- 
age, such as filament voltage. Set the 
adapter multiplier switch to the 1 volt 
position, which represents 10 volts a.c. 
A multimeter with a 10,000 ohms -per- 
volt input requires a 33,000 ohm re- 
sistor in order to provide the proper 
reading. Perhaps the easiest way to 
establish the value of R. is to connect 
a 50,000 ohm potentiometer across S, 
in place of the fixed resistor and adjust 
the pot so that the meter reads 6.3 
volts on the 10 volt scale of the multi - 
meter with the adapter set at the 1 
volt position. Next measure the po- 
tentiometer and replace it with a re- 
sistor of the correct value. If desired, 
the potentiometer for this adjustment 
could be mounted and left in the cir- 
cuit. This adjustment calibrates all 
a.c. ranges and the adapter is ready for 
use on a.c. voltage. 

Using the Adapter 
In actual use the operation of the 

meter is straightforward. For exam- 
ple, to measure a.v.c. voltage, set the 
multimeter on 50 µa., turn the adapter 
multiplier to 10 volts, close S, connect 
the negative lead from the adapter to 
the ground of the receiver, then con- 
nect the positive lead of the adapter 
input to the a.v.c. voltage and read d.c. 
volts on the d.c. 0 -10 volt scale. Change 
the leads on the multimeter for deflec- 
tion to the right rather than using the 
positive adapter input lead to the 
ground connection of the work as stray 
pickup will be apt to affect the read- 
ings. 

To use the adapter for a.c. volts, 
change the multimeter switch to the 
2.5 volt a.c. position, open S:,, and set 
the adapter multiplier switch to 10 
volts for 100 volts, 50 for 500, etc. Be 
sure to take the a.c. reading on the a.c. 
scale of the multimeter. The a.c. volts 
can be read from the grids or plates 
of an audio amplifier without disturb- 
ing the circuit with any appreciable 
load. When this can be done, voltage 
gain on any stage can be easily 
determined. 

One observation made was to get .4 
full -scale deflection from a high im- 
pedance dynamic microphone by using 
the adapter with Si in the d.c. position 
and the multimeter in the 2.5 volt a.c. 
position. This gives more gain but 
gives erroneous readings on the multi - 
meter. Nevertheless it is possible to 
go through an audio circuit, starting 
at the microphone or phonograph pick- 
up, checking the voltage gain of every- 
thing. With the adapter set on the 
January, 1952 
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B- 45V. 

R, -22 megohm, w. res. R_ 16.5 megohm, '/2 w. res. 
megohm, 1/2 w. res. 
megohm, 1/2 w. res. R- 550,000 ohm, 1/2 w. res. 

R3- 330,000 ohm, 1/2 ,e. res. R- 110,000 ohm, 1/2 w. res. 
R..,- 55,000 ohm, 1/2 w. res. 
R,,- 33,000 ohm, 1/2 w. res. 
R,, R55- 11,000 ohm, 1/2 w. res. 
R,_. R,5 -5000 ohm, V2 w. res. 

METAL CASE 

R7;; -2000 ohm pot 
R75- 10,000 ohm pot 
R,;, -See text 
R, 7-1000 ohm pot Rl 1.5 v. flashlight cell 
S S.p.11 -pos. rotary sw. 
s_, Ss- S.p.s.t. toggle sw. 
VI. V2 -3Q4 tube 
Note: All multiplier resistors (R1-R,,) should 

be held as close as possible to the values given. 

Circuit diagram of the vacuum tube voltmeter adapter. It is versatile to the extent 
that it can also be used as a preamplifier for an oscilloscope or audio amplifier. 

.125 d.c. position, voltage as low as 

.0025 volt represents one division of the 
50 µa. scale. With the adapter set on 
.125, S3 closed, and the multimeter set 
on 2.5 volts a.c., the lowest voltage 
reading will be about .005 volts. 

This adapter can be used as a pre- 

amplifier for an oscilloscope or an au- 
dio amplifier as it is very linear. Should 
it be necessary to measure smaller 
voltages, two such amplifiers can be 
used in series and linearity maintained 
as long as the amplifiers are not over- 
loaded. 30 

View of completed v.t.v.m. adapter. All components are mounted under the chassis. 
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A Beatfrequeney 
`-.F.O. 

For the ham-complete details 

on a reliable unit. This v.f.o. 

has the stability of a 

controlled oscillator 
crystal 
circuit. 

BEAT -FREQUENCY oscillator 
for transmitting on any fre- 
quency within the harmonically 

related amateur bands and with sta- 
bility equal to that of crystal control 
has been in use at W2DKE, Schenec- 
tady, N. Y., for over a year. Its relia- 
bility and performance have been 
found to be entirely satisfactory. 

Modern requirements for communi- 
cation demand that the frequency 
regulating section of the transmitter 
have certain fundamental operating 
characteristics not needed in the past. 
Such features are particularly impor- 
tant where the transmitter is used for 
telegraphic transmissions. For ama- 
teur transmissions the important fea- 
tures are as follows : 

1. The transmitter must be instantly 
operative for high speed, break -in 
transmissions during the process of 
receiving. 

2. The keying time constant of the 
keyed portion of the transmitter 
should be such that five letter code 
groups up to 60 or 70 groups per min- 
ute may be switched. 

3. The oscillator, used for maintain- 
ing the desired carrier frequency, 
should be easily tunable and run con- 
tinuously; should not be keyed; and, 
should in no way be reacted upon by 
the keying process. 

4. The carrier frequency should 
change no recognizable audio- frequen- 
cy amount to the human ear when 
heterodyned by either a local, low 
sensitivity monitor or by a distant, high 
sensitivity receiver. 

5. There should be no recognizable 

By 
II. W. KLINE 

R'2IlKE 

Front panel view of the v.f.o. 

clicks or thumps either leading or 
lagging an "on" increment of carrier. 

6. No fundamental or harmonic sig- 
nals should be present from a v.f.o. 
that might be picked up within the 
desired communication bands on a 
sensitive communications receiver. 

In the past it was found that a 
transmitter oscillator could not be left 
"on" continuously while receiving on 
the same frequency. A continuous sig- 
nal was obtained from the oscillator 
which could not be satisfactorily re- 
duced except through the expedient 
of total shielding of the oscillator. It 
was found that total shielding of the 
oscillator was next tö impossible or at 
least a satisfactory approach was ex- 
pensive. 

When keying an oscillator employing 
a self biasing circuit certain disad- 
vantages are inherent. The starting of 
an oscillator requires an excessive slug 
of plate current because at the instant 
of starting, the oscillator tube has no 
initial bias and it draws a surge of 
saturation plate current. Attempts to 
limit this surge of current result in 
other complications which either alter 
or add something to the desired re- 
sponse. For this reason it is desirable 
to design a v.f.a. so that it may be run 
continuously while keying is accom- 
plished at other points in an exciter. 

The beat -frequency v.f.o. employs 
two oscillators. The oscillators can run 
continuously without any interference 
to reception. The unit can be keyed for 
the fastest break -in operation. Fre- 
quency drift has been found to be 
negligible and the over -all operation is 

Fig. 1. Block diagram showing the general arrangement of the beat -frequency v.f.o. 

2.5MC. TO 3 MG. 
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TWIN FREQUENCY 
MONOLOAD 

CATHODE 
FOLLOWER 30011, 3.5 TO 

_ A FRED. IN 3.5, 4 MC. IW. OUT - 
TO 4 MC. BAND 

PUT 

thoroughly reliable. It provides output 
at 1 watt level, 300 ohms impedance 
over a frequency band of 3.5 to 4.0 
megacycles. 

Cathode follower output at 300 ohms 
impedance was decided upon so that 
lines to amplifiers or multipliers could 
be made from cheap TV receiver trans- 
mission line. The unit can be coupled 
to many existing transmitters simply 
by removing the crystal and oscillator 
tube and connecting a small coil across 
the end of the 300 ohm line (which 
may be of any length) and placing 
this coil in the former crystal oscilla- 
tor tank coil. 

One of the oscillators employed op- 
erates at a constant frequency of 1 
megacycle while the other is tunable 
over a band of 2.5 to 3.0 megacycles. 
A novel feature, which greatly in- 
creases the stability of the unit, is that 
of using a twin triode for both oscilla- 
tors. This feature plus those of regu- 
lated plate voltage, oscillator coils of 
approximately equal physical dimen- 
sions, and selected oscillator circuits, 
were responsible for the high degree of 
stability obtained. 

An investigation of self -oscillators 
over a period of time showed that two 
oscillators tended to drift in such man- 
ner that the sum frequency remained 
substantially constant. Long period 
drifting was due to changes in ambient 
conditions while short period drifting 
was due to changes in the tubes. It 
was found that when the tube elements 
were contained within a common en- 
velope, short period drifting became 
negligible while room or ambient tern - 
peratures caused little change. A block 
diagram, Fig. 1, shows a general ar- 
rangement of the v.f.o. 

The frequencies selected were those 
believed to give the least harmonic 
response in any of the amateur bands 
thus allowing the oscillators to be run 
continuously. Tests with a sensitive 
communications receiver actually 
showed no interference on any har- 
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monic multiples that might occur with- 
in the amateur bands. 

Fig. 2 shows the wiring of the v.f.o. 
less a conventional power supply. 
Either oscillator circuit is similar to 
the well -known Lampkin circuit which 
differs from the Clapp circuit in that 
the grid and cathode are tapped to low 
reactance points in the inductance 
branch of the tank circuit rather than 
to low reactance points in the capaci- 
tive branch of the tank circuit. Degen- 
erative resistors are inserted in series 
with the cathodes to improve wave- 
forms and substantially reduce har- 
monic outputs. 

The "monoload" is a single resistor 
common to both oscillators or both 
frequencies. Its chief purpose is to 
allow the ouputs of the oscillators to 
be combined and extracted simultane- 
ously, without any reaction between 
the oscillators. Usually, the plate of 
an oscillator tube would be bypassed 
to the chassis with a condenser of 
negligible reactance, however, in this 
case a very low impedance, common 
to both plates, is inserted between the 
plates and chassis. This impedance can 
consist of a non -reactive resistor hav- 
ing a value of from 300 to 500 ohms. 
A wirewound resistor should not be 
used. 

The two frequencies across the 
"monoload" resistor, of substantially 
equal amplitudes, are applied to the 
grid of a plate -type rectifier consisting 
of a type 6AC7 tube operating with 
cathode bias to near cut -off. This tube 
operates as an adder, the plate tank 
being tuned to cover the frequency 
range of 3.5 to 4.0 megacycles. The 
tuning condenser is ganged with the 
tuning condenser of the 2.5 to 3.0 mega- 
cycle oscillator thus allowing single 
frequency control of the unit. 

The ouput of the adder is applied 
through an anti -hash resistor of 1000 
ohms to the grid of a cathode follower. 
A cathode follower will tend to develop 
hash when operating in cascade with a 
high gain rectifier due to a multivi- 
brator action unless such oscillations 
are prevented. A 1000 ohm resistor, 
connected in series with the cathode 
follower grid, was found to prevent 
this effect. Without it the hash was 
present. 

All components were of usual corn- 
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Rs-470 ohm. 1/2 w. res. 
R2, R,, R5- 100,000 ohm, 1/2 w. res. 
Rs, RR, R55 -1000 ohm, 1/2 w. res. 
R, -300 ohm, 1/2 w. res. 
R5- 10,000 ohm, 1/2 w. res. 
R7- 30,000 ohm, I w. res. 
R11- 10,000 ohm, 10 w. wirewound res. 
C3, C35 -25 ppid. (ganged) air tuning cond. 
C2, C2, C72-100 µµíd, air trimmer 
C3, C,, C0 -200 µµíd, mica cond. 
C7, Cu -100 µµEd. mica cond. 
Cs -.1 yid., 400 v. cond. 
Cs, C10, C,3, C3 -.01 pfd. mica cond. 
C7 -.005 pfd. mica cond. 
C13 -.001 pfd. mica cond. 

JI 

RII 
MANN 

Si* -Panel push -button sw 
J, -Relay or key jack 
La, L2, L3 -See Table I 
RFC, -2.5 mhy. choke 
V,0' °- 6SN7GT tube 
V2 *'* -6AC7 tube 
V.112V_6J5GT tube 
V4**- 0D3 /VRI50 tube 
* When keying and monitor relays are turned 
"on" with the transmitter, this enables setting 
the v.f.o. to the same beat note as the received 
signal on the receiver prior to switching trans- 
mitter "on" at start of communication. 

One heater terminal of each tube is con- 
nected to the chassis. 

Fig. 2. Circuit diagram of the v.f.o. An external power supply is required. 

COIL FREQUENCY EN. WIRE CATHODE TAP GRID TAP TOTAL TURNS 
L, 2.5 -3 mc. No. 26B &S 10 t. 20 t. 48 
L2 1 mc. No. 26B &S 12 t. 24 t. 64 
L3 3.5 -4 Inc. No. 26B &S 24 

Table 1. Data for winding coils L L. and L3. See text for additional details. 

mercial grade except the coils which 
were wound according to data given in 
Table 1. 

All coils were wound with no 
spacing on compound tubing of good 
quality having an outside diameter of 
11/4 inches. The "Q's" averaged about 
130. The coils were fixed with Amphe- 
nol No. 912 Coil Dope. The values of 
"Q" are not restrictive. Coils having 
higher "Q" values may be used if de- 
sired. In the model the oscillator coils 
were mounted at right angles to each 
other in the same shielding compart- 
ment. The steatite socket for the 
6SN7GT oscillator tube was offset on 
studs mounted on the side of the com- 
partment shield so that the tube was 
outside the compartment and heat 
from it could not be transferred to the 
compartment. The tube was in a 

Top chassis view showing the special shielding compartments. 

horizontal position for better heat 
radiation. No shield was used over the 
tube and the design was such as to 
allow no restriction of air circulation 
around the tube. The idea in back of 
this was to subject both coils to am- 
bient temperature only with no added 
effects due to tube heat. Since this was 
done initially, the degree to which it 
assisted in maintaining constant fre- 
quency was not determined. It was 
considered to be advisable, however. 

The individual oscillators can be 
aligned approximately by listening to 
them on a communications receiver. 
Adjusting a trimmer on either oscilla- 
tor after this will permit setting the 
operating dial as desired. For the val- 
ues given, the 3.5 to 4.0 megacycle 
band will be covered with a 180 degree 

(Continued on page 126) 

Under chassis view. Tubes are operated in horizontal position. 
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Simple 

SERVIO AIDS 
Tirare savers Reduce your 
TV service time Use these 

simple tools to eut cost. 

Fig. 1. A variable condenser box. 

J 
S TECHNICIANS become more 

proficient in their work, the 
tendency is to find shortcuts 

and time savers to increase the num- 
ber of sets that can be repaired in a 
given length of time. The greatest 
time saver, of course, is a thorough 
understanding of TV circuitry and 
some simple logic. But there are many 
other tricks to speed up servicing. 
Probably the simplest is the use of clip 
leads. A rubber -covered black or red 
test lead with a covered alligator clip 
at each end can be a genuine time 
saver. By means of clip leads, suspect- 
ed parts can be shorted out temporar- 
ily; other components can be connected 
into the circuit and switched around 
to different points while the set is in 
operation. A good example is the case 
of excessive 120 cycle hum in a TV set. 
To locate the defective filter condenser, 
connect the can of a good replacement 
condenser to the `B minus" bus in the 
receiver and the center terminal to the 
center of the suspected filter condenser 
in the set. If this is done with wire 
and soldering iron, the set must be 
turned off each time, but if insulated 
clip leads are used you can observe the 
results right on the screen. It is a sim- 
ple matter to shift the "hot" clip lead 
to other "B plus" points in the set until 
the defective filter section is located. 
Shunting good resistors across suspect- 
ed ones, grounding a.g.c. or bias volt- 
ages, or checking for open coils can all 
be done while the set is in operation by 
means of a simple set of clip leads. 

Most technicians already use clip 
leads extensively and it is the purpose 
of this article to illustrate several 
other items designed to speed up and 
simplify TV servicing. Fig. 5 shows 
two potentiometers which can be used 
to good advantage in TV troubleshoot- 
ing. For ease of connection, insulated 
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By WALTER H. BUCHSBAUM 
Author, "Television Servicing" 

clip leads are brought out from one end 
and from the center terminal of the 
control. The entire control is taped 
up and its maximum resistance value 
marked on the bottom for easy refer- 
ence. The taped body prevents shorts 
and shocks when the control is con- 
nected in the chassis. A busy techni- 
cian will find it worthwhile to have a 
set of such controls around, ranging 
from 2 megohms to a 5000 ohm poten- 
tiometer. In the lower ranges the po- 
tentiometer should be of the 2 or 5 
watt type to permit its use on circuits 
carrying larger currents. The appli- 
cations of these controls are too numer- 
ous to list here, but some of the most 
frequent uses deserve mention. When- 
ever a resistor is burned and its value 
is not known, clip a taped control in its 
place. If the resistor is larger than 1 
watt try the lower ohm range control 
first. Set the control for maximum re- 
sistance, turn the set on, and wait for 
results. Adjust the control for best 
operation of the particular circuit, turn 
the set off, and read the correct re- 
sistance value of the control with an 
ohmmeter. Then solder a resistor corn- 
ing closest to the ideal value into the 
circuit. Another use for these handy 
controls is to locate defects due to 
resistors being off -value or to verify 
the need for values other than those 
originally used. A typical case is in 
vertical sweep circuits where the series 
resistors in the hold and height control 
may be satisfactory for one particular 
tube, but do not quite meet specifica- 
tions when a different tube is used. 
In many big picture tube conversions 
such problems come up and the con- 
trols shown in Fig. 5 are real time sav- 
ers there. Just clip them into the cir- 
cuit, turn the set on, and set the hold 
and height controls to a center posi- 
tion. Then adjust the clip -controls for 
proper height and hold. Measuring the 
resistance with an ohmmeter tells you 
at once what permanent resistors to 
use. Once a set of these clip -controls 

is made up you will find so many uses 
for them that you wonder how you ever 
managed without them. 

An item similar in its use to the clip - 
controls, is shown in the photograph of 
Fig. 1. This is a very inexpensive, 
home -built condenser box. Far from 
being an exact laboratory instrument, 
this little box covers the most fre- 
quently used condenser values from 
110 wwfd. to .1 wfd. in ten steps. It is 
possible to make up a much more elab- 
orate condenser box and cover a great- 
er number of values, but for everyday 
service work we have found the type 
shown in Figs. 1 and 2 to be adequate. 
The principal use for this condenser 
box is probably in custom installations, 
big picture tube conversions, and sim- 
ilar work where you cannot be sure 
which condenser value will do the best 
job. In many cases where inadequate 
width and high voltage are observed, 
the coupling condenser to the grid of 
the horizontal output amplifier may 
have insufficient capacity. Connecting 
the condenser box into the circuit will 
quickly show the value needed for best 
results. In video peaking networks, 
tone control circuits, or de- emphasis 
filters the use of the condenser box 
permits quick selection of proper val- 
ues under operating conditions. 

Fig. 2 shows the circuit of this con- 
denser box. A ten -position, double - 
deck, rotary switch was used here and 
the seven condensers are arranged in 
such a manner that they combine in 
series and parallel connections to give 
the values shown in Fig. 1. If you want 
to make a more elaborate device out of 
this condenser box, add more positions 
on the switch, another deck, or else a 
separate range switch to get the inter- 
mediate values missing in our present 
simple design. The author found the 
condenser box shown here adequate w 
give an indication in all cases where 
doubt existed as to what value con- 
denser should be used in a particular 
circuit. 
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It should be understood that this con- 
denser box is not usable at i.f. or r.f. 
frequencies, nor will it show exact val- 
ues in resonant circuits such as are 
used in horizontal oscillator circuits. 
The distributed capacity and the rela- 
tively long leads make it unsuitable for 
anything above about 10 mc. It can be 
used to check the operation of bypass 
and decoupling condensers in AM and 
FM sets, r.f. high voltage power sup- 
plies, video and sound amplifiers, etc. 
It is especially useful in conjunction 
with the clip controls described previ- 
ously when working out RC time con- 
stants for discharge networks, multi - 
vibrators, feedback circuits, and sim- 
ilar applications where the value of the 
condenser and resistor are dependent 
on each other and only one set of val- 
ues gives optimum performance. 

The condenser box is not suitable for 
r.f. and i.f. circuits above 10 mc., but 
the unit shown at the right in Fig. 4 is 
used for just such work. We took a s /s- 
inch polystyrene rod and cut a slot into 
one end into which was inserted a .005 
pfd. ceramic disc type condenser. This 
simple gadget permits us to put this 
condenser into the circuit as a shunt 
for any r.f. or i.f. bypass condenser 
which might be open. It is not possible 
to hold this little condenser with the 
fingers since the hand capacity will de- 
tune the resonant circuits in the i.T. or 
r.f. section and thus give a false indi- 
cation of the trouble. A good example 
of the application of this condenser 
holder is the case of an oscillating 
video i.f. section. Whenever the hand 
is brought near, the oscillation stops, 
but since the hand cannot be installed 
with the set, the defective part must be 
located. After checking the alignment 
with a bias battery to cut out the oscil- 
lation, the conclusion is that a defec- 
tive bypass or decoupling condenser is 
causing the oscillation. 

Touching the .005 pfd. bypass con- 
denser across each of the bypass con- 
densers in the i.f. section will eventual- 
ly locate the defective one by stopping 

Fig. 4. Tuning stick and condenser holder. 

the oscillation. Ordinarily you might 
have unsoldered several bypass con- 
densers, checked them or replaced 
them before locating the defective one. 
By using the condenser holder the de- 
fect is located in just a few minutes. 

In order to increase the efficiency of 
this little gadget we turned the other 
end down to about % -inch diameter 
and cut another slot there. This can 
either be used to hold another, smaller 
value condenser or else to twist and 
poke wires and connections in the 
search for intermittent or cold solder 
joints. 

The Z- shaped item on the left of Fig. 
4 is also used mainly in the r.f. and i.f. 
stages. The handle and main piece is a 
1% -inch polystyrene rod, having a tun- 
ing slug on each end. One of the slugs 
is a powdered iron core from a discard- 
ed i.f. coil, the other is a copper slug 
salvaged from an old TV booster. The 
brass studs of each tuning slug were 
heated with a soldering iron and then 
forced into a smaller diameter hole in 
the polystyrene. Polystyrene softens 
under the heat, but regains its firmness 
as soon as it cools off. To permit easier 
insertion of the tuning slugs into the 
coil forms, round off the edges with 
sandpaper. Instead of the copper tun- 
ing slug a 1/4 -inch round solid copper or 
brass rod can be used. 

The tuning stick described can be 
used to great advantage in checking 
the alignment of r.f. or i.f. sections. 
Set an AM signal generator to the cor- 
rect i.f. frequency of a particular coil 
and connect a v.t.v.m. across the sec- 
ond detector load resistor. Now insert 
the powdered iron core into the coil. If 
the meter reading decreases, the coil 
does not need additional inductance. 
Next insert the copper core. If the 
meter dips again the coil i's tuned to 
the correct frequency. If the reading 
on the v.t.v.m. increases when the cop- 
per core is inserted, the inductance 
should be reduced. If the meter reading 
increases as the powdered iron slug is 
inserted, more inductance is required. 

Fig. 5. Clip leads for parts substitution. 

Fig. 2. A simple variable condenser box. 
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Fig. 3. Circuit of a 35 db attenuator. 

In checking the performance of boost- 
ers and r.f. tuners this is particularly 
handy. There the adjustment can be 
done with a picture on the screen and 
the coils can be tuned for best picture 
and sound. Many r.f. tuners and boost- 
ers use fixed coils made of heavy cop- 
per wire. To increase or decrease the 
inductance squeeze or spread the turns 
as the tuning stick may indicate. When 
in doubt as to the operation of any coil, 
insert both slugs of the tuning stick 
and check for a reaction. If no change 
is observed, the circuit may be inop- 
erative. 

A type of construction which may be 
used for the tuning wand is a piece of 
large diameter spaghetti tubing with 
the slugs inserted in the ends. 

The last item on our list of simple 
service aids is the attenuator pad 

(Continued on page 94) 

Fig. 6. Simple r.f. attenuator for TV work. 
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SLIDE TUNING THE 

75 -METER LOADING COIL 

By 
JACK NAJORK, W2IdNH 

NEARLY everyone who has tried 
mobile operation on 75 meters 
becomes a fanatic on the sub- 

ject of antennas. Being no exception, 
the author digested most of the cur- 
rent literature on the topic and then 
started on a series of coil winding and 
whip hacking experiments that, to 
date, have ended up with the version 
to be described. Hams being what they 
are, it is doubtful that the "ideal" goal 
will ever be reached- however, the 
present design comes close to meeting 
all the major requirements and has 
proven itself in over five thousand 
miles of driving. 

Initial tests showed that a quarter - 
wave, center -loaded whip was capable 
of excellent performance -provided it 
was correctly tuned and loaded. The 
final search thus narrowed down to a 
reliable and foolproof system of tuning 
this type of antenna. This is not near- 
ly as simple as it sounds when one con- 
siders the requirements or, more spe- 
cifically, our requirements. Electrical- 
ly, the system should have high effi- 
ciency; be continuously tunable across 
the entire band; and finally, it should 
be capable of quick and accurate reset. 
In short, we wanted an antenna that 
we could hop out and retune during a 
traffic light change. 

Mechanically, the antenna should be 
rugged enough to slap tree branches 
and underpasses at 50 mph without 
disintegrating; it should have low wind 
resistance, and it shouldn't make the 
XLY too unhappy from an aesthetic 
viewpoint. 
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The number of turns in the coil may be readily adjusted by means of 
the sliding clip to permit antenna to be tuned to exact resonance. 

Methods of adjusting the electrical length of a 

whip antenna to provide greater field strength. 

Because of the very high "Q" of a 
short, electrically -loaded whip, the an- 
tenna must be critically tuned to the 
operating frequency if it is to take 
power and do a good job of radiating. 
Tuning is accomplished in this design 
by a loading coil whose inductance can 
be varied in one turn steps by means 
of a sliding clip arrangement. 

Anyone who has probed an energized, 
center -loaded whip with a neon bulb 
soon learns that the loading coil is 
really "loaded" with r.f. Although 
there are "pros" and "cons" as to 
whether the coil does most of the radi- 
ating, we decided to get it up in the air 
high enough to clear the top of our 
Studebaker and thus give that r.f. a 
chance to go places if it had a mind to. 
However, a coil that high in the air 
stops a lot of breeze at high speeds and 
after picking up the remains of an 
earlier model, we learned that the wind 
resistance has to be low and the coil 
weight has to be small. So it appears 
a compromise is in order. You can 
either use a large, very high "Q" coil 
near the base of the antenna, or you 
can sacrifice some "Q" with a smaller 
coil and stick it up high. 

As shown in the photograph, our ver- 
sion has the coil positioned about four 
feet above the base of the antenna. The 
coil is topped with a seven foot whip 
section for an over -all antenna height 
of slightly more than eleven feet. Many 
hams, seeing this antenna for the first 
time, look up and gasp at the height. 
However, our antenna is still in one 
piece after five thousand miles of high- 
way and city driving so we consider 
this height entirely practical. Of course 
if you do most of your driving on 
streets lined with low tree branches 
you may want to reduce the height 

somewhat. This will lower the radia- 
tion efficiency of the system somewhat 
but we're not at all sure that the sta- 
tion at the other end will notice the 
difference on his "S" meter. 

The loading coil is wound on a piece 
of polystyrene rod one and five eighths . 

inches in diameter and four inches 
long. Although it is not essential that 
poly be used, its heat -softening char- 
acteristics make it ideal in this applica- 
tion, as will be seen later. The coil is 
constructed in two sections. The top 
half, which is contacted by the sliding 
clip, is spacewound with 33 turns of 
#22 tinned, bare wire, while the bot- 
tom half is wound with 33 turns of 
#24 plastic insulated wire. The small- 
er wire size is used on the lower half 
in order to obtain the necessary in- 
ductance on the comparatively small 
coil form used. 

A very neat job of space winding 
can be done by securing the wire and 
a length of twine to a support and then 
rolling the coil form in the hands so 
that the twine falls between wire 
turns. When this section of the coil 
has been wound, anchor the last turn 
to the form by pressing it with a hot, 
clean soldering iron. Do not remove 
the twine -yet! Next, take the solder- 
ing iron and anchor the wire to the coil 
form on either side of a vertical chan- 
nel about half an inch wide. This is 
the portion of the top winding that is 
contacted by the sliding clip so be sure 
that each turn is individually pressed 
into the coil form with the soldering 
iron. These turns must be secure on 
both sides of the channel, otherwise 
the pressure of the clip will spread the 
wire and contact will become inter- 
mittent. Follow the same procedure 
on at least two other sections of the 
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winding on the upper length of the coil 
so that all the bare turns are per- 
manently locked in place. Now remove 
the twine and wipe the coil lightly with 
a rag moistened with carbon tet. This 
method of securing the wire to the coil 
form is superior to cementing and is 
just about a necessity in this design 
unless a grooved coil form is used. 

The coil is completed by splicing on 
and winding the insulated wire on the 
bottom half of the form. 

Our coil had a measured inductance 
of 92 microhenrys and a "Q" of 240. 
It resonates with the eleven foot an- 
tenna at 3800 kc. with four turns 
shorted out. However, don't make the 
mistake of pruning your system to 
these exact specifications in the hopes 
of duplicating these conditions because 
the body contours of your car and the 
location of the antenna will affect the 
resonant frequency considerably. The 
most practical precedure is to wind the 
bottom of the coil full of wire and then 
peel off turns one at a time until the 
system resonates at the low end of the 
band with one or two turns shorted out 
by the clip. We allowed some spare in- 
ductance so that the antenna could be 
tuned down into the c.w. portion of the 
band but this is a personal choice that 
does not have to be duplicated. 

The ends of the coil windings are 
brought to suitable fittings at the top 
and bottom of the coil, and these can 
be anything you can dig out of the junk 
box. We used a microphone connector 
collar bolted to the lower end with a 
11"-20 bolt so that the coil and upper 
whip section can be demounted with- 
out the use of tools. A 1/4 " brass rod 
was heat -fitted into the upper end of 
the coil body. The appropriate mating 
fittings are press -fitted into the whip 
sections and then soldered. The whip 
itself is a surplus 12' section of the type 
that screws together. 

A piece of # 14 phosphor bronze wire 
is used for the vertical clip guide bar. 
It is secured to the top of the form by 
a small, self- tapping screw, and a sol- 
dered connection is made from this 
point to the whip fitting. The clip is 
made from a small piece of phosphor 
bronze spring, bent and drilled as 
shown in the photographs. With the 
clip on the guide, the bottom end of 
the guide is secured to the bottom side 
of the coil form by pressing it directly 
into the body with a hot soldering iron. 
Don't use a self- tapping screw at this 
spot! We did, on the first model, and 
discovered that the several thousand 
volt potential between this point and 
the bottom turns of the coil resulted 
in an arc right through one eighth inch 
of the coil body. Because of this po- 
tential, the vertical clip guide bar 
should be spaced at least a quarter of 
an inch away from the bottom turns 
of the coil, otherwise you'll have some 
unexpected fireworks! Adjust the ten- 
sion on the sliding clip by bending the 
upper part of the guide bar so that the 
clip fits snugly in place between ad- 
jacent turns. 

The antenna is mounted on the car 
with a ball -joint fitting but a base 

January, 1952 

spring is not used. Unless you can 
find an unusually stiff spring, it is best 
to use none at all because whipping of 
the antenna, (or more specifically, 
back- swaying at high speeds) changes 
the capacity between the antenna and 
the car body enough to almost com- 
pletely detune the system. Without 
the spring, the top of the antenna 
sways slightly but there is no detun- 
ing. 

Low impedance coaxial cable is used 
to feed the antenna at its base. In our 
case, a twelve -foot section is run to the 
dash where the transmitter is located. 
The outer braid is grounded to the car 
body at both ends. A two -turn link, 
wound over the cold end of the final 
amplifier tank circuit, is used to couple 
the transmitter to the coax. 

Tuning should be done in a location 
at lebst ten feet from trees, buildings, 
etc. Dip the final amplifier tank cir- 
cuit to resonance with the coax discon- 
nected at the transmitter end. Then 
connect the coax to the transmitter 
and adjust the clip on the loading coil 
until the final amplifier plate current 
rises. The effects of your body will 
completely detune the system, so you 
have to make an adjustment and then 
step back four or five feet and observe 
the effect on the plate current meter. 
It should be possible to pass through a 
plate current peak by sliding the clip 
one turn at a time (with power off the 
transmitter during the sliding) and the 
correct setting is the one that produces 
maximum plate current. When this 
setting has been reached, redip the 
final to tune out the reactance of the 
feed cable. If the coil tap is correct, 
only a very slight readjustment should 
be necessary. A large readjustment 
indicates that the position of the clip 
is incorrect, and in this case, loosen the 
coupling to the final amplifier tank and 
repeat the procedure. In most cases 
it will be found that the amount of 

Mechanical details of the coil construction. 
It is important that the construction be as 
rigid as possible for mechanical strength. 
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Coupling and antenna switching connections 

coupling used with the transmitter on 
the conventional half -wave home an- 
tenna will be much too great when the 
center -loaded whip is used because of 
the much higher "Q" of the latter sys- 
tem. If insufficient loading is encoun- 
tered it can be corrected by increasing 
the link turns or by increasing the "C" 
and reducing the "L" of the final am- 
plifier tank circuit. 

If several crystals are available in 
widely separated sections of the band, 
the clip settings for each frequency 
can be marked on the coil with a dot 
of colored nail polish (i.e., "flamingo 
red" for 3817 and "purple passion" for 
3910). With an eleven foot antenna, 
it is possible to QSY about fifteen kilo- 
cycles off the center frequency to 
which the system is originally tuned 
without causing the loading to drop 
off more than twenty per -cent. 

The coil is waterproofed by cement- 
ing on a double layer of polyethelene 
"skin." This material is widely used 
in grocery stores to package apples, 
potatoes, etc., and is also marketed in 
five and dime stores for use as refrig- 
erator storage bags. The vertical chan- 
nel contacted by the sliding clip is, of 
course, left uncovered, but the remain- 
der of the coil is entirely sealed. It is 
not necessary or desirable to apply ce- 
ment to the entire coil for this opera- 
tion. Cut the covering to size and then 
cement it only at the top, bottom, and 
cut -out portions of the coil. After this 
has dried, go over the joints at the top, 
bottom and cut -out sections of the coil 
with more cement to make sure that 
everything is sealed up tightly. 

Results? 120 mobile QSO's to date, 
practically all non -scheduled, with Wl, 
2, 3, 4, 8, VE2 and VE3 during daytime 
driving in central New York State. 
Many of these stations were 100 to 300 
miles away and the majority of them 
were raised by calling CQ. The trans- 
mitter runs 25 to 30 watts input to a 
6L6, modulated by another 6L6. 

Although the coil described was de- 
signed for 75 meters, there appears to 
be no reason why this type of construc- 
tion cannot be used for a coil which 
can be resonated to the higher fre- 
quency bands as well. Right now, we're 
sold on 75, and we're trying to dope out 
a way to slide that clip without leav- 
ing the driver's seat. Any ideas ? 
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Rack mounting frame containing two pre- 
amplifiers and one voltage amplifier of th3 
type described in the schematic of Fig. 8. 

Part 5. How plate characteristics and load lines 

are used in designing audio amplifier circuits. 

'N ANY audio reproducing system, 
after the electrical signal from 

- the microphone or pickup has 
been raised in level by use of a low - 
noise preamplifier, it must then be fur- 
ther amplified by a fairly high -gain 
voltage amplifier. This additional am- 
plification serves two functions: (a) it 
increases the signal to the voltage nec- 
essary to obtain full power output from 
the power amplifier through the driver 
amplifier, or for further mixing, equal- 
ization, transmission over telephone 
lines, etc.; and (b) it makes up for any 
insertion loss introduced by the use of 
any mixing, equalization, or transmis- 
sion units in the sound reproducing 
system. 

The reproducing system may be set 

up in a number of different ways, ac- 
cording to the specific requirements of 
the individual application. Mixing or 
equalization may take place ahead of 
the voltage amplifier directly after the 
preamplifier (or even in the preampli- 
fier unit), or after one section of the 
voltage amplifier. In either case, the 
input signal to the voltage amplifier is 
at a higher level than the input signal 
to the preamplifier, therefore the in- 
troduction of noise in the voltage am- 
plifier is not the major factor that it 
is in the preamplifier. In the voltage 
amplifier, the major requirement is 
high gain without distortion or insta- 
bility. 

The voltage amplifier consists essen- 
tially of a number of amplifier stages 

Fig. 1. Use of plate current characteristics and load line to design amplifier stage. (A) 

Plate current characteristics of a typical triode tube, showing curves of plate current 
against plate voltage for different constant grid voltages. Also incorporated on the graph 
is a load line representing voltage at plate of any tube connected to 300 volt "B" supply 
through a 100,000 ohm resistor. (B) An amplifier stage designed from the curves of (A). 
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whose total gain and output voltage 
meet the system requirements. The 
individual amplifier stages may be 
either triodes or pentodes -the choice 
depending upon both the requirements 
of the circuit and the individual pref- 
erence of the designer (since there is 
still considerable discussion concern- 
ing the relative merits of triodes and 
pentodes). The procedure followed in 
the design of the amplifier is to start 
from the knowledge of the input and 
output voltages, the required input im- 
pedance, and the impedance of the load 
which the output of the amplifier sees. 
Then the various amplifier stages and 
impedance- matching circuits are de- 
signed for the required voltage gain 
and impedance. 

Voltage Amplifier Stage 
The most important single compo- 

nent of any complete amplifier is the 
single vacuum -tube amplifier stage 
(since the amplifier is essentially a 
combination of single stages), and the 
correct design and operation of each 
stage is necessary for proper operation 
of the system. For any experimenting 
in sound and audio reproduction, it is 
essential for the experimenter to un- 
derstand the basic operation and the 
fundamental principles of design of 
amplifiers, so that he can better under- 
stand the circuits with which he is 
working. He can then design more in- 
telligently in construction of equip- 
ment, and will find it much easier to 
troubleshoot more intelligently and 
quickly in case of circuit failure. The 
design of the amplifier is done graphi- 
cally by use of the curves of tube op- 
eration published by the tube manu- 
facturer, and does not require the use 
of complicated mathematical formulas 
or extensive calculation. 

The use of these curves in the design 
makes it possible to predict in advance 
what the performance will be, without 
the necessity of first building the cir- 
cuit in order to find out whether it 
meets the requirements. The most im- 
portant curves of vacuum tube opera- 
tion are called the plate characteristics, 
which consist of a number of curves in 
which the plate current is plotted 
against the plate voltage, each curve 
being for a different constant grid - 
cathode voltage. These are the tube 
characteristic curves which are most 
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generally given by the manufacturers 
in the tube manuals, and are most 
often used in the amplifier design pro- 
cedure. The plate characteristics of a 
typical widely used triode (one section 
of the type 6SL7 dual triode taken 
from the RCA tube manual) are shown 
in the diagram of Fig. 1A. These curves 
show the variation of plate current 
with plate voltage, for different con- 
stant values of grid voltage from 0 to 
-7 volts. The various tube factors 
(plate resistance, amplification factor, 
etc.) are determined from these curves. 

In a graph of current plotted against 
voltage, consider the straight line 
which is drawn as shown in Fig. 1A. 
This line represents a resistance in se- 
ries with the plate of the tube, and the 
line will be the same regardless of 
what tube characteristics are drawn 
on the same graph. Any point on this 
line shows the voltage from plate -to- 
ground for the particular current 
which is indicated. For example, when 
the tube draws no current the full sup- 
ply voltage is on the plate since no 
voltage is developed across the resis- 
tor, and when the entire voltage is de- 
veloped across the resistor then the 
voltage from plate -to- ground is zero. 
This line is known as the load line, 
since it represents the plate voltage of 
the tube for this specific value of load 
resistance. 

If a load line is drawn over a set of 
plate characteristics of a specific tube, 
the resulting curves will give the op- 
erating characteristics of the tube for 
the particular power supply voltage 
and plate resistance which have been 
selected. Consider, for example, the 
set of plate characteristics and the 
load line which are drawn together 
in the graph of Fig. 1A. These par- 
ticular curves represent a typical tri- 
ode amplifier stage and practical cir- 
cuit values which are widely used in 
audio amplifier design. The tube char- 
acteristics are those of Fig. 1A, and the 
load line represents a 100,000 ohm 
plate resistance for a "B+" voltage of 
300 volts d.c. The load line is drawn 
by knowing the two facts that (a) 
when there is no current the voltage 
from plate -to- ground is 300 volts, (b) 
when the voltage from plate -to- ground 
is zero the voltage across the resistor 
is 300 volts, resulting in a current of 
3 ma. through the resistor, and by con- 
necting these two points with a 
straight line. All the points along this 
line then show the operation of the 
tube under these conditions. For ex- 
ample, if the grid voltage of the tube 
is selected as -2 volts, then the cur- 
rent through the tube is given by the 
intersection of the load line with the 
-2 volt plate current line,, showing 
that the current is approximately 1 ma. 
and the voltage from plate -to- ground 
is approximately 200 volts. 

This information can be used to de- 
sign the amplifier stage shown in Fig. 
1B. The grid- cathode bias voltage is 
obtained by means of a bypassed 2000 
ohm resistor between cathode and 
ground. The effect upon the plate cir- 
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cuit of a signal voltage applied to 
the grid can be seen by taking the dif- 
ferent points along the load line and 
observing the plate voltages and cur- 
rents. Thus, a peak grid swing of +1 
volt to -1 volt will cause the grid - 
cathode voltage to swing between -1 
and -3 volts, and the voltage at the 
plate will swing from 155 to 245 volts 
-which is 45 times the grid signal 
voltage. 

Equivalent Plate Circuit 
The circuit of Fig. 1B can also be re- 

drawn in another way which makes it 
possible to predict the frequency re- 
sponse and output impedance of the 
amplifier stage without the necessity 
of building the circuit in order to meas- 
ure it. This method of redrawing the 
tube circuit is shown in Fig. 4A, drawn 
to also include the grid input circuit 
of the following tube. The amplifier 
circuit has the same characteristics for 
the a.c. signal as if the voltage -µev 
were applied in series through a re- 
sistor equal to the plate resistance of 
the tube to the load circuit, which con- 
sists of the plate load resistor to ground 
and through the coupling condenser to 
the grid and grid resistor of the next 
stage. Also in the circuit are the plate - 
cathode capacity and the plate circuit 
wiring capacity, and the next tube in- 
put capacity and the grid circuit wiring 
capacity to ground. The circuit of Fig. 
4A is called the equivalent plate cir- 
cuit of the amplifier. 

The manner in which the equivalent 
plate circuit can be used to predict the 
amplifier performance can be seen 
from the three circuits shown in Fig. 
4B, which are derived from the circuit 
of Fig. 4A. These circuits show the 
components which are important at 
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Fig. 2. Miller effect increase in input 
capacity due to amplification of the 
tube with the resistive plate load. 

Fig. 3. Method of determining the output 
impedance of an amplifier. (A) Equivalent 
plate output circuit of the amplifier 
shown in Fig. 2. (B) The effective output 
circuit at the middle frequencies. 

the low, the middle, and the high fre- 
quencies. At middle frequencies the 
series coupling condenser can be re- 
placed by a short circuit and the shunt 
condensers by open circuits, leaving 
only the resistances in the circuit. The 
gain is then determined by the voltage 
divider composed of the R and R., par- 
allel combination in series with R,,. If 
the resistance of RR in parallel with 

Fig. 4. (A) Equivalent plate circuit of the amplifier stage shown in Fig. 1B. in- 
cluding the grid input circuit of the following tube. (B) Simplified forms of circuit 
of (A) which are accurate at low, middle, and high frequencies. (C) Frequency 
response at low and high frequencies due to shunt and coupling capacities. 
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Fig. 5. (A) Typical high gain triode am- 
plifier. (B) Pentode amplifier which can 
be used in place of the triode in (A) to 
provide an improved frequency response. 

R is calculated and called RL, then 
the gain of the stage from grid input 
signal to signal applied to the next grid 
is equal to -µe RL /(R +R,.). This value 
is negative, because the signal in the 
plate circuit of a vacuum tube is op- 
posite in phase to the grid input signal. 

At low frequencies, the impedance 
of the coupling condenser must be con- 
sidered in series with the following 

grid resistor. This impedance deter- 
mines the low- frequency response of 
the amplifier circuit, since it forms one 
arm of a voltage divider whose output 
decreases as the condenser impedance 
increases from lower frequencies. The 
response is 3 db down at the frequency 
where the impedance of the coupling 
condenser is equal to the grid resistor, 
and approaches a falling off of 6 db for 
every octave below this frequency. 

At high frequencies the shunt capac- 
ities must be considered. The shunt- 
ing capacity is the total capacity to 
ground on both the plate and grid sides 
of the coupling condenser. This capac- 
ity determines the high- frequency re- 
sponse of the amplifier stage since it is 
in parallel with the shunt arm of the 
plate resistance /load resistance voltage 
divider and causes the output voltage 
to decrease as the capacitive impe- 
dance decreases for higher frequencies. 
The response is 3 db down at the fre- 
quency where the impedance of the 
total shunt capacity is equal to the 
combined resistance RL, and ap- 
proaches a falling off of 6 db for every 
octave above this frequency. 

The effects of these capacities ac- 
count for the frequency range limita- 
tions of resistance -coupled voltage am- 
plifiers. The resulting frequency re- 
sponse due to these effects is of the 
type shown in Fig. 4C. 

Miller Effect 
An extremely important factor which 

imposes certain limitations on the 
practical design and choice of tubes in 
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audio amplifiers is the Miller effect. 
In the equivalent circuit of the.ampli- 
fier, shown in Fig. 4B, it can be 
seen how the capacity in the grid cir- 
cuit of the following stage affects the 
response at high frequencies. Thus, if 
the input capacity of the following 
stage is high, the effect on the high - 
frequency response may be consider- 
able. This input capacity is not a con- 
stant of the tube and is different when 
there is a load in the plate circuit than 
when there is no load. This effect is 
known as the Miller effect. When there 
is a resistive load in the plate circuit 
of a tube, as shown in Fig. 2, the volt- 
age on the plate is -M times the 
voltage on the grid (M being the am- 
plification of the stage). The total 
charge on the grid due to the grid - 
plate capacitance and the potential dif- 
ference due to the gain of the tube acts 
as if the capacity were (M + 1)C P. 
Therefore the tube has an input capac- 
ity of : 

C, - Co, 
1 (M +.1)C, 

In high gain triodes this effect is quite 
large, whereas the Miller effect is neg- 
ligible for pentodes because they have 
such a low grid -plate capacity. 

As an example of the importance of 
the Miller effect, consider one section 
of a 6SL7 as a voltage amplifier. 

Co, = 3.4 µwfd.; C p = 3.2 µpfd. 
M = 41 
C, = 3.4 + (41 + 1)3.2 = 137.8µµfd. 

which is 21 times the input capacity of 
6.6 µµfd. with no load in the plate cir- 
cuit. This is quite a high capacity, and 
if this input capacity is located in a 
high- impedance circuit (such as the 
plate circuit of a pentode amplifier 
stage, or a 1 megohm volume control), 
it will cause a serious loss of high fre- 
queñcies. In the worst cases, this high 
frequency loss cannot even be compen- 
sated by equalization. For example, in 
a 1 megohm volume control the atten- 
uation at 10,000 cps may vary between 
0 and 10 db, depending upon the vol- 
ume control setting, and no one equal- 
ization curve will effectively compen- 
sate for all volume control settings. 
The only practical method of elimi- 
nating the problems of the Miller effect 
is to avoid the use of high gain triode 
stages in high impedance circuits 
whenever good high frequency re- 
sponse is desired, and to design the cir- 
cuit and choose tube types with this 
limitation in mind. 

Design Procedures 
From the information contained in 

the plate characteristic curves and the 
equivalent circuit of the amplifier 
stage, its performance can be quite ac- 
curately predicted. The actual details 
and arithmetic of these procedures, 
that is, the basic practical steps in se- 
lecting the circuit values for an am- 
plifier design, together with a brief 
summary of the most essential points 
which have been described in the pre- 
vious sections of this article, are pre- 
sented in the following few para- 
graphs: 

(a) Gain of the stage is determined 
(Continued on page 136) 
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1'outpiled by KENNETH B. BOOItD 

-T IS a pleasure this month to dedi- 
cate the ISW DEPARTMENT to 

- - radio in Japan. Our thanks go to 
Hal Stein, San Francisco, and to Isamu 
Yamazaki, chief of the International 
Broadcasting Section, Nippon Hoso 
Kyokai (Broadcasting Corporation of 
Japan), Tokyo, for this interesting 
data. 

Mr. Yamazaki airmails that "our 
short -wave transmissions are made at 
present for two purposes -one is for 
the benefit of Japanese nationals in 
the Far East awaiting their repatria- 
tion to Japan (Far Eastern Service) 
and the other is for transmission to 
various key stations in Japan of the 
same programs sent on the air by NHK 
in Tokyo. All short -wave transmissions 
are radiated from the stations at Na- 
zaki, Yamata, and Kawachi which be- 
long to the Telecommunications Min- 
istry. 

A recent Associated Press dispatch 
from Tokyo announced that the Japa- 
nese Government will shortly resume 
overseas broadcasts of news, commen- 
tary, and music, beamed to North 
America, China, the Philippines, Indo- 
nesia and India. The transmissions are 
to be five hours a day in English and 
Japanese. 

Current schedules sent by Mr. Yama- 
zaki are -First transmission relay and 
communication for Domestic Service, 
JKH, 7.2575, Yamata, 5 kw., 1530 -0900; 
JKI, 4.910, Nazaki, 5 kw., 1530 -1715 
and 0255 -0900; JKI -2, Nazaki, 9.655, 5 
kw., 1725 -0245. 

Second transmission relay for Do- 
mestic Service, JKJ, 7.285, Nazaki, 5 
kw., 1530 -0900; JKM, 4.940. Kawachi, 
5 kw., 1530 -1715 and 0310 -0900; JKM -2, 
9.695, Kawachi, 5 kw., 1725 -0300. 

Far Eastern Service, JBD, 9.505, Ka- 
wachi, 7.5 kw., 1530 -0505 and 0255- 
1000; JBD -2, 9.560, Kawachi, 5 kw., 
0255 -1000; JBD -3, 15.225, Kawachi, 
7.5 kw., 1915 -0245; JBD -4, 15.235, Ka- 
wachi, 5 kw., 2200 -0245, and JKI -4, 
11.800, Kawachi, 5 kw., 1530 -2145. 

All communications should be ad- 
dressed to International Broadcasting 
Section, Nippon Hoso Kyokai, Radio 
Tokyo Building, Tokyo, Japan. 

NHK has 8 regional stations, 38 local 
stations, and 31 rebroadcast stations, 
covering 9,250,194 registered listening 
households as of June 1, 1951. Since 
an average of 4.5 listeners utilize radio 
in one household- according to a sur- 
vey- approximately 55.8 per -cent of 
the Japanese nation has been served 
January, 1952 

by NHK. Except for rebroadcast sta- 
tions and a few local stations, each 
station transmits two different net- 
work programs; the major part is pro- 
vided by Tokyo, interrupted by local 
and regional broadcasts. 

In March 1951, NHK observed its 
26th birthday. Tetsuro Furukaki, pres- 
ident of NHK, says : "Since the termi- 
nation of war, the Japanese radio has 
worked itself more and more into the 
life pattern of the people, and today 
it has become, for good or for evil, an 
indispensable part of our national life. ... Our motto in the NHK is 'Radio 
Links Us With the World.' This is the 
sentiment that symbolizes what we 
do, for we feel that radio can be a 
powerful influence in establishing 
world peace and international brother- 
hood." 

NHK officials point out that with the 
termination of the war, Japan made 
a new start on the road towards the 
establishment of a democratic nation. 
And that since governmental control 
on radio was lifted, NHK drew up new 
Articles of Corporation and began to 
put forth efforts towards improving 
and expanding its facilities with the 
idea of establishing a free and inde- 
pendent radio enterprise and of be- 
coming truly a people's radio. In view 
of the importance of the radio in 
the construction of a democratic and 
peaceful nation, the Broadcast Law, 
designed to bring the radio in line with 
the welfare of the public, was passed 
in 1950 and enforced. The present 
NHK, based on this Law, succeeded to 
all the facilities and staff of the former 
Broadcasting Corporation of Japan. "It 
is now prerequisite for NHK to con- 
sider itself operated by the concerted 
will of the general public and to con- 
duct broadcasts that are acceptable to 
the people." 

A Japanese radio official summarizes 
like this : 

"NHK's broadcasts can be heard all 
over Japan -in the hills, in the fields, 
in the cities and towns, and in the re- 
mote villages. The radio brings people 
together to enjoy collective listening. 

(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 130(1 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. 
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The radio brings peace among the 
people. And the world culture is being 
diffused among the Japanese people 
through the radio. For the people, the 
day starts out with the radio and ends 
with the radio. The radio brings hap- 
piness and joy to the people. And that 
is connected with the path towards the 
construction of a peaceful Japan and, 
in a larger sense, towards the estab- 
lishment of world peace." 

Our best wishes go to the Broad- 
casting Corporation of Japan and all 
its personnel in their efforts to expand 
and strengthen the services of NHK! 

* * s 

New W1111 Available 
North American SWL's will be inter- 

ested to learn that the new (1951 -52) 
edition of World Radio Handbook, 
compiled by O. Lund -Johansen, Copen- 
hagen, Denmark, is now available for 
$1.50 postpaid from Ben E. Wilbur at 
his new QRA -1000 Connecticut Av- 
enue, N. W., Washington 6, D. C. WRH 
is in English. 

* * * 

This Jlunth's Schedules 
Afghanistan - Radio Kabul, 9.975, 

noted weekdays to 1150; Sundays to 
(Continued on page 118) 

The Radio Tokyo (NHK) building in Tokyo. 
It is a six -story building with studios. 
control rooms, office rooms, etc. Programs 
presented in the studios are carried by 
land lines to the transmitting station. 
Plans are underway for construction of 
another building at the rear of this one 
to provide enlarged broadcasting facilities. 
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41k. 

A Compact High -Gain 

AMPLIFIER 
A lnr -rosi and comport unit whirls has provision 
for troth phono and uirrophone -tapi head inputs. 

r HE design possibilities of audio 
equipment are practically limit- 

- - less with the wide variety of 
tubes and other components which the 
builder has at his disposal at the pres- 
ent time. Good audio equipment may 
range all the way from the small ultra - 
compact amplifiers used in modern 
hearing aids to the multi -watt jobs 
used for public address work for large 
outdoor gatherings. In fact, this might 
be termed the age of specialization as 
far as audio equipment is concerned. 
No longer is it necessary to rely upon 
one all- purpose amplifier for one's 
needs. The up -to -date sound shop will 
have several types of amplifiers avail- 
able for many different types of serv- 
ice. One type will be suitable for large 
outdoor coverage, another will be suited 
for auditorium service where pickup 
from several microphones may be nec- 
essary, while still another type may be 
required for the recording studio. The 
serious experimenter may wish to spe- 
cialize, to some extent, adapting his 
audio equipment to his specific need. 
If one takes into consideration his re- 
quirements for a particular type of 
amplifier, its design and construction 
need be neither difficult nor expensive. 

The amplifier to be described here is 
a good example. The author needed a 
small, inexpensive, high -gain amplifier 
for microphone reproduction, the play- 
ing of phonograph records, and the 
playing of tape recordings. Because 
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compactness was necessary and be- 
cause the design of the associated play- 
back equipment made it necessary for 
the amplifier to be mounted very near 
to the phono pickups and tape play- 
back head, it was decided that the con- 
ventional power transformer be elimi- 
nated from the amplifier. The mounting 
arrangements were such that if a 
power transformer were used, hum 
pickup would be intolerable. 

The elimination of the power trans- 
former introduced two other problems, 
however. One was the lower power 
output that could be expected if the 
output tubes were operated at line 
voltage. The other was the problem 
introduced by the difficulty of filtering 
the half -wave output of a rectified line 
voltage with its associated 60 cycle 
ripple, as compared with the ease of 
filtering the 120 cycle ripple from the 
output of a full -wave rectifier such as 
would be used with a power trans- 
former. 

The problem of lower power output 
was solved quite satisfactorily by using 
a voltage doubler circuit in which two 
150 milliampere selenium rectifiers 
were used. The fact that filter con- 
densers of relatively high capacitance 
were used also helped to solve the sec- 
ond problem. Theoretically, the use of 
a voltage doubler circuit will provide 
direct current at a voltage nearly dou- 
ble that of the line. However, load 
conditions modify, to some extent, this 

Over-all view of complete 
amplifier and the 12 -inch 
loudspeaker used with it. 

By 
LLOYD R. IICST 

voltage rating. Measurement with a 
vacuum tube voltmeter showed the 
voltage at the input to the filter to be 
210 volts. At the plates of the output 

.tubes. 190 volts was measured. The 
line voltage at time of measurement 
was approximately 120 volts. These 
were full -load measurements. 

In connection with the power supply 
it should be noted that resistors R. and 
R. are used to prevent damage to the 
rectifiers and associated equipment due 
to line surges with the resultant high 
peak voltages encountered. The use of 
these resistors does not materially de- 
crease the usable voltage obtainable 
from the voltage doubler circuit. Also, 
it should be kept in mind that con- 
denser C. is not essentially a filter con- 
denser. Its size does not materially af- 
fect the ripple content of the plate 
supply (filtering is taken care of by C. 
and C.); its function is to discharge in 
series with the line voltage and hence 
bring about voltage doubling action. 
For that reason an increase in the ca- 
pacitance of C. may result in improved 
regulation and slightly higher voltage, 
but it will not aid much in the reduc- 
tion of hum. C. and C,9 are rated at 
30 sfd., 300 volts, but if improved filter- 
ing is desired, 40 or even 50 µfd. of ca- 
pacitance can be used. CH, is rated at 
8 henries at 100 milliamperes, but it 
was found that the use of a 250 ohm, 
10 watt wirewound resistor in place of 
CH, caused very little increase in the 
ripple content of the output. 

It was obvious that the use of a con- 
ventional a.c.- heated series filament 
string would introduce hum problems, 
especially as relatively high gain was 
desired from the amplifier. It was 
found that the heaters of the tubes 
could be supplied with pure d.c. very 
easily and at low cost by using a third 
150 milliampere selenium rectifier with 
a filter condenser across each tube fila- 
ment to ground. Four such condensers 
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were used: Cla, C,S, C10, and C,T. C10 
C,6, and C. are parts of a three -section 
150 volt electrolytic condenser with 20 
pfd. to the section. C1; is a low voltage 
unit -50 pfd. at 25 volts -and it is used 
from the filament of the first 12SL7 
(V,) to ground. This arrangement gives 
the greatest amount of filtering at the 
place where hum pickup would be most 
likely. It will be noted that each of the 
tubes draws 150 milliamperes of heater 
current and that the voltage rating of 
each tube is such that the total voltage 
drop across the string is approximately 
that of the line voltage. This set of con- 
ditions eliminates any necessity for 
dropping or shunt resistors. Since the 
filter condensers are of the "FP" mul- 
tiple unit type and since the selenium 
rectifiers are compact and can be easily 
mounted, the entire power supply, both 
plate and heater, takes up very little 
space. 

The amplifier as illustrated was built 
on a chassis measuring 31/2" x 11" x 2 ". 
This size was desired because of the 
limited mounting space available for 
the amplifier in conjunction with the 
equipment with which it was to be 
used. If this extreme compactness is 
not desired, an extra inch in the width 
of the chassis will allow for somewhat 
greater ease of construction. However, 
this size chassis will accommodate all 
components very nicely if the parts 
layout, as shown in the photographs, is 
followed. Since the selenium rectifiers 
will run quite warm under full load, no 
ends were used in the chassis, and it 
was mounted in such a way that ade- 
quate ventilation eliminated any pos- 
sibility of overheating. 

At first, miniature tubes were con- 
sidered for use with this unit, but it 
was found that the space saved by the 
size of the tubes was negligible since 
most of the bulk of the amplifier was 
due to other components. The first two 
stages are taken care of with a single 
12SL7 which was chosen for its high 
gain characteristics. Since any high 
gain amplifier introduces the problem 
of "motorboating," care was taken to 
decouple each plate of this tube 
through a suitable resistor -condenser 
combination. It was desired to mix the 
signals from a microphone and phono- 
graph using separate controls. How- 
ever, it was not desirable to add a 
separate tube for this purpose, so this 
mixing was accomplished by using iso- 
lating resistors R5 and R,0 in their re- 
spective control circuits. This method 
gives very satisfactory results and very 
little interaction between controls is 
noticeable. 

Although all ground leads are 
brought to the chassis -a practice not 
always followed in high -gain amplifiers 
-little hum appears to be picked up in 
this way. This is probably due to the 
absence of a.c. gradients in the chassis 
due to the d.c. filament supply. How- 
ever, to guard against ground loops, 
etc., all grounds for each tube were 
made at one common point, that is, all 
grounds for V, were made at one point 
on the chassis, all grounds for V, at 
another point, etc. Since the amplifier 
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R R,3, R7, R0- 220,000 ohm, 1/ w. res. 
R2, R7, Rs, R0, R15, R10- 470,000 ohm, 1/2 w. res. 
R5, R0- 33,000 ohm, 1/2 w. res. 
R9, R -1000 ohm, 1/2 w. res. 
RR, R1 500,000 ohm . vol. control 
R12- 500,000 ohm tone control (with S1) 
R,, -1500 ohm, 1/2 w. res. 
R,8 -8000 ohm, 1/2 w. res. 
R20 -70 ohm, 2 w. res. 
R21 -5000 ohm, 5 w. res. 
R12, R-20 ohm, 2 w. res. 
Re4- 100,000 ohm, 1/2 w. res. 
R,,5-550,000 ohm, 1/2 w. res. 
R20- 15,000 ohm, 1/2 w. res. 
C1 -.003 Add., 400 v. cond. (See text) 
Co, Co, C0- 10/10/10 µfd., 300 v. clec. cond. 

EO UULI2 AT ION 
CIRCUIT 

C20 

R23 R25 

1R26 

C21 

T 
C3, CO3 C,C -50 µfd., 25 v. elec. cond. 
C.,, C7, C55, C13, C,, -.1 yid., 600 v. cond. 
C8 -.05 ¡dd., 600 v. tond. 
C53 -40 Add., 150 V. elec. cond. 
C15, C,5, C,0- 20/20/20 ad., 150 v. elec. cond. 
Cm, C10- 30/30. µfd., 300 v. elec. cond. 
C20 -100 µµíd. mica cond. 
C2ï .002 Aid., 600 v. cond. 
Rect.,, Rect.2, Rect.3 -150 ma. selenium rectifier 
S1- S.p.s.t. sw. (on tone control, R,2) 
CHI -8 henry, 100 ma. filter choke 
J1 -Pin jack for mike or tape head input T,- Output trans. to match push -pull 50L6's to 

speaker v.c. 
V V2 -12SL7 tube 
V3, V4 -50L6 tube 

Complete circuit diagram and parts list covering the high -gain amplifier unit. 

was to be mounted in a wooden case 
and the mike and phono plugs mounted 
on the panel of the case, a pin plug 
was used in the chassis to take the 
mike lead from the jack on the case, 
and a shielded wire was run from the 
chassis to the phono jack on the case. 
The builder can follow this procedure 
or he can mount jacks on the chassis, 
depending upon the application of the 
amplifier. 

It was assumed in writing this article 
that most of the readers who might be 
interested in the construction of the 
amplifier would need such an amplifier 

for mike and phono work only. For 
that reason, the schematic is shown 
without equalizing circuits, as those 
needed will vary with the various 
equipment used. However, plenty of 
gain is available to take care of any 
loss introduced by an equalizing circuit 
should the builder desire to use one. 
The insert accompanying the schematic 
diagram of the amplifier shows one 
type of equalizer which can be in- 
cluded if desired. Since this amplifier is 
used to play back tape recordings, the 
equalizer was inserted in the author's 

(Continued on page 140) 

Under chassis view of amplifier with the principal components identified. 

RECT. 3 

RECT. 2 
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ARTIFICIAL HANGOVER 

In Audio Circuits 

Original experimental unit for providing artificial hangover. 
As a result of additional work on this original model, the 
author devised a simpler, single -tube unit which is described 
in the text and shown in the diagram on the opposite page. 

Design data on a novel experimental unit. Controlled 
hangover adds depth to tonal quality of your system. 

SINCE the earliest days of formal 
music reproduction one of the 
most serious problems facing 

both the musician and listener has 
been that of proper acoustics. The 
concert hall must be considered as 
more than a device to keep out the 
weather inasmuch as it can strongly 
affect both the audibility and the tonal 
character of the instruments playing 
therein. In the home 
reproduction of music 
this factor is a seri- 
ous though often lit- 
tle recognized prob- 
lem. 

In considering 
speech or music in 
terms of the relative 
audibility of various 
frequency ranges, at- 

tor in musical reproduction or the en- 
joyment of live music, inasmuch as 
the ratio of peak -to- average power of 
virtually all orchestral instruments is 
relatively great. The result of this 
factor is that the audibility of an or- 
chestra and the apparent balance be- 
tween various instruments is very 
strongly influenced by the additional 
average power content given to tran- 

By 
GLEN SOUTHWORTH 

of certain transients another benefi- 
cial result may -be obtained from good 
acoustics. When listening to live mu- 
sic -under conditions in which no hang- 
over is present, such as an outdoor 
concert, a pronounced difference in the 
character of various instruments can 
be noted. In the case of instruments 
producing relatively strong modula- 
tions, such as the percussion, tubas, 
etc., the nonlinear characteristics of 
the listener's ear may cause him to 
hear "sidebands" or undesirable fre- 
quencies considerably removed from 
the fundamental tone of the instru- 
ment. Virtually all of the instruments 
which produce acoustic output in the 
lower octaves will generate modulated 
wave trains and due to the greater 
sensitivity of the ear to high frequen- 
cies the upper sidebands may produce 
the greatest audible effect, with the 
result that the listener may perceive 
negligible low register output in the 
music. A good concert hall will tend 
to 'reduce the audible effects of steeply 
modulated wave trains, due to the rel- 
atively long decay period of the room 
which tends to demodulate the wave 
train, and thus makes possible a more 
accurate perception of the fundamen- 
tal tone generated by the instrument. 

In considering home reproduction of 
music a rather complex problem is 
presented in that for optimum repro- 
duction the original sound should be 
matched in character to the acoustics 
of the room in which it is to be repro- 
duced. Much of present day program 
material would be thoroughly accept- 
able if played over high quality equip- 
ment in a large hall, but is greatly out 
of place if played over the same equip- 
ment in a small living room. One ten- 

. tative solution to the 
ADVANTAGES OF ARTIFICIAL, CONTROLLABLE HANGOVER 

CORRECTION FOR ROOM ACOUSTICS 
CORRECTION FOR NOISE LEVELS, NONLINEARITY, VOLUME LEVELS 

CAN IMPROVE CHARACTER OR QUALITY OF INSTRUMENTS 
CAN GIVE CORRECTION FOR LACK OF TRANSIENT RESPONSE IN LOUDSPEAKERS 

GIVES GREATER SPEAKER AND AMPLIFIER EFFICIENCY 
REDUCES EFFECTS OF MODULATION DISTORTIONS 
CAN IMPROVE APPARENT SIGNAL -TO -NOISE RATIO 

CAN PRODUCE INCREASED APPARENT DYNAMIC RANGE 
SMOOTHS OUT AUDIBILITY VARIATIONS CAUSED BY RESONANCES 

ACTS AS A TONE CONTROL AFFECTING ONLY TRANSIENT WAVEFORMS 

tention must be paid to the fact that 
the ear judges the apparent strength 
of sounds on the basis of the average 
power contained in the tonal envelope 
rather than the peak power produced. 
As a result, a sound of very high in- 
tensity but short duration may pro- 
duce no greater audible effect than a 
tone of relatively low peak intensity 
produced for an appreciable interval 
of time. This is a very important fac- 
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sients by the acoustic "hangover" or 
echo produced by the acoustic en- 
vironment. An example of this is 
shown in the accompanying diagram 
in which it will be noted that a lin- 
early damped wave train of ten cy- 
cles will contain five times the average 
energy as a pulse of a single cycle, 
even though the peak power handled is 
no greater. 

Aside from the additional emphasis 

problem of the small 
listening environ- 
ment, currently of- 
fered by some Ameri- 
can and European re- 
cording companies, is 
to make the original 
pickup with a micro- 
phone placed near the 
rear of the concert 

hall. In this way the low frequency 
decay characteristics of the original 
hall are included in the recording and 
tend to compensate for the lack of 
low frequency reenforcement in a 
small living room. Although represent- 
ing a distinct improvement there are 
several possible drawbacks including 
interference between the two sets of 
acoustics and the need for good linear- 
ity in the reproducing chain. 
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Once it is realized that both musical 
character and the apparent balance 
between various frequency ranges de- 
pends to a very large degree upon the 
relative duration of transient sounds, 
then it becomes obvious that an ex- 
tremely useful technique in correcting 
for acoustic deficiencies may be ob- 
tained by introducing artificial, con- 
trollable decay characteristics in the 
reproducing system. Such a system 
may be easily devised using an elec- 
trical delay network and feedback sys- 
tem closely analogous in operation to 
the effects produced by conventional 
acoustic environments. A system of 
this nature provides a new and useful 
type of "tone" control, which has only 
incidental relationship to the conven- 
tional variable equalizer, and which 
appears to more closely produce the 
effects desired by the listener's ear. 

Up to the present time "hangover" 
in an audio system has been judged 
undesirable due to the fact that it may 
take several objectionable forms. One 
of the primary examples of this is in 
the case of a sharply tuned circuit, 
either electrical or mechanical, which 
tends to produce hangover emphasiz- 
ing only a single frequency. This pro- 
duces an unwanted effect and is addi- 
tionally aggravated by the fact that 
such circuit elements often can be 
shock- excited into ringing by an unre- 
lated tone. Similarly, such circuit ele- 
ments often require appreciable time 
to build up to maximum amplitude, 
with the result that the initial por- 
tions of a transient wave train may be 
highly distorted. 

When circuits are designed specifi- 
cally for the purpose of producing 
hangover, the previously mentioned 
characteristics may be eliminated. 
Smooth decay characteristics may be 
obtained over an appreciable number 
of frequencies, there are no ringing 
resonances to be shock excited, and 
very little distortion of the initial 
cycles of the transient is produced. 
A very simple circuit for producing 
controlled hangover over a limited 
frequency range is shown in the ac- 
companying diagram. The circuit 
shown is a variation of the little 
known phase delay oscillator. The 
principle of operation is that the out- 
put signal is delayed at least one -half 
cycle and then fed back to the input. 
The effect produced is quite different 
from conventional positive or negative 
feedback, wherein only the polarity of 
the signal which is fed back is altered. 
In the phase delay system a signal will 
continue to recirculate through the 
amplifier for a period of time after the 
original excitation has ceased. The 
length of time that the signal will con- 
tinue is dependent upon the gain of 
the feedback loop, which of course can 
be made greater than unity at a given 
frequency, and in which case sustained 
oscillations will take place. In the cir- 
cuit shown, a simple three element 
RC delay network is used to obtain 
artificial delay characteristics over a 
limited frequency range. Networks 
handling a wider range of frequencies 
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(A) Single impulse. (B) Damped wave train 
produced by impulse. The average en- 
ergy content of (B) is five times as great 
as (A). (C) Electrical input to a speaker 
with poor transient response. (D) Acoustic 
output of same speaker. (E) Damped wave 
train applied to same speaker and the re- 
sultant acoustic output (F) which contains 
a closer relationship to input signal in 
terms of average energy. (H) represents 
loss of duration of signal (G) when passed 
through a nonlinear system. (I) is condi- 
tion of system in which a low amplitude 
cut -off exists with resultant attenuation 
shown in (J). As many transient wave 
trains decay exponentially the effect on the 
over -all duration of sound may be much 
more serious. (IC) The relatively slight de- 
formation of envelope shape produced by ten cycles of hangover on a 500 -cycle tone of 
one second duration, thus showing small effect of hangover an tones of a continuous nature. 

(G) 

(C) 

(H) (I) 

I SEC 

(F) 

may be devised but require additional 
gain and circuit complexity. Ideally, a 
circuit should be available to produce 
180 degrees or more constant phase 
shift over the entire audio range with- 
out any attenuation, as this would al- 
low hangover to be applied to all fre- 
quencies simultaneously. In practice, 
however, it will more usually be de- 
sired to emphasize certain frequency 
ranges to fill in "gaps" in the hangover 
pattern of the acoustics. In the case 
of small rooms, one of these gaps will 
be in the region below about two or 
three hundred cycles where the dimen- 
sions of the room are insufficient to 
offer any sort of reinforcement. Re- 
garded from this standpoint, a ra- 
tionalization appears to exist for the 
popularity of some commercial radios 
in which strong cabinet and loud- 
speaker hangover produces the sem- 
blance of some low frequency response 
in small rooms. The results produced 
by the electronic hangover method are 
much superior and make it possible to 
get good, clean, audible bass reproduc- 
tion in small areas without resorting 
to extremely high volume levels, con- 
ventional bass boost circuits, or other 
methods. 

In designing a delay network for an 
artificial hangover system, a phase 
shift of 45 degrees per section will oc- 
cur when the reactance of the con- 
denser leg is equal to that of the 
resistive leg and increases with an in- 
crease in condenser reactance al- 
though the output voltage available 
from the network will decrease. In the 
one tube circuit shown, the circuit ele- 
ments are proportioned so that hang- 
over takes place below 200 cycles. If it 
were desired to introduce hangover in 
the high frequencies, for example 
around 2800 cps in order to empha- 
size the "brass" instruments, then the 
circuit elements of the delay network 
should be altered until the reactance 
of the capacitive elements is about 
equal to that of the resistors at that 
frequency. With the circuit shown, it 
appears to be desirable to use dissimi- 
lar elements in the three legs of the 
delay network, both to get operation 
over a wider frequency range and to 
reduce the loading effect of one sec- 
tion on the others. Similarly, with the 
circuit shown, it should be noted that 

02 OUTPUT 

6507 OR OTHER 
HIGH Mp TUBE 

? 
o 

Schematic of simple one -tube circuit for 
obtaining controllable hangover over a 
limited frequency range. Circuit constants 
shown are for the range below 200 cycles. 

the frequencies above the point of 
operation of the phase shift network 
are fed back essentially 180 degrees 
from the input, with the result that 
they suffer attenuation. 

Circuits with phase delay effects 
sometimes exist in conventional am- 
plifier systems and may give the effect 
of superior bass reproduction due to 
the hangover produced. One example 
of this is the case of an amplifier 
using inverse feedback over several 
stages having small coupling condens- 
ers. Another example is the multi- 
stage amplifier in which a relatively 
small capacity is used in the plate 
filter circuit and insufficient decou- 
pling is present. In order to prevent 
this effect, if it is considered undesir- 

(Continued on page 103) 

(A) Simple form of delay network. Phase 
shift per section equals 45 degrees when 
reactance of condenser and resistor is 
equal. (B) Gain characteristics of the 
phase shift network (1 leg). (C) Phase 
characteristics of one leg of delay net. 

INPUT OUTPUT 

(A) 

0 
FREQUENCY FREQUENCY 

(B) (C) 
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Mae's RAI 10 

SERVICE SHOP 
By JOHN T. FRYE 

o 
o 

C7 

¡AV HEW! What a day!" Bar- 
ney exclaimed as he 
stamped into the service 

shop brushing the snowflakes from his 
wool jacket. "If it keeps on snowing 
like this all day, a man is going to have 
to have a dog -team to get home tonight 
-s- a- a -a -y," he broke off as he stepped 
into the service department, "what 
have you been up to over the weekend? 
I can't tell if I'm in a radio store or a 
barber shop! Where did you get all 
that mirror behind the bench ?" 

"Like it Mac, Barney's employer, 
asked with a self- satisfied grin. "A lit- 
tle barber shop over on Seventeenth 
Street just closed up, and I bought the 
big mirror very cheap because of a 
couple of small flaws in it. After I had 
these cut out, I still had left two mir- 
rors six feet long and two- and -a -half 
feet wide. That is just right to give 
us a continuous mirror behind the 
whole length of the service bench." 

"I'll say I like it," Barney exclaimed 
as he leaned forward for a closer ad- 
miring inspection of his reflection. "It 
will be a real pleasure to do servicing 
with a handsome devil like that work -. 
ing opposite me all day long." 

"All right, Narcissus; but that was 
not quite the idea," Mac drawled. "I 
simply grew tired of squinting into a 
small mirror and trying to get a good 
view of a TV screen while I was mak- 
ing adjustments on the set. No matter 
how hard I tried, I never seemed to be 
able to tilt the mirror so that I could 
see the exact corner of the tube I 
wanted to see. Now we've really got 
that whipped." 

"Yeah, and that mirror will be the 
old mustard for working on record - 
changers," Barney pointed out. "When 
the changer is sitting on a stand on the 
bench, a guy will be able to see what is 

62 

SOMETHING BORROWED 

going on on both sides of the mecha- 
nism at the same time; and believe me 
with a lot of changers these days, you 
almost have to be able to do just that." 

"There's still another good feature 
I've found out," Mac added. "You know 
how tools and screws and parts dearly 
love to hide by snuggling up against 
the far side of a chassis on which you 
are working, don't_ you? Well, they 
won't be able to do that on this bench. 
With that mirror to let you see the 
surface of the bench from dozens of 
angles, not even a knob set -screw can 
hide. It is almost as good as having an 
extra eye on the end of a stick that 
you can poke around behind the chas- 
sis." 

"That's a gruesome way of putting 
it," Barney commented. 

"That's not the only haul I made at 
the defunct barber shop," Mac said 
over his shoulder as he disappeared 
into the storeroom. "Take a look at 
this," he said as he reappeared pushing 
what looked like the granddaddy of 
all flower stands. "The guy had a dila- 
pidated old barber chair that he said I 
could have if I wanted it; so I brought 
it along, discarded the chair part of it, 
mounted this thirty- inch -square plat- 
form solidly on the old chair- support- 
ing bracket, and then put those four 
heavy -duty casters underneath the 
base." 

"Fine, but what's it for ?" 
"For holding a TV chassis while 

you're working on it," Max explained. 
"That weighted base makes it almost 
impossible to push over; the platform 
can be pumped up or let down through 
a range of several inches so that it will 
be just the right height for comfort- 
able working; and the set can be easily 
twirled around to any position. Instead 
of having to drag a heavy chassis all 

over the work -bench, we simply roll 
this dolly up to whatever instrument 
we want to use. When we need to 
make adjustments both above and be- 
low the chassis in rapid sequence, the 
set is placed on its side on the platform 
and then any part of it is easily and 
comfortably accessible simply by turn- 
ing the platform." 

"Let me try it," Barney begged as he 
sat down on the platform and whirled 
himself around. "I always did want 
to do this with a barber chair but 
never got the chance. Wh- e -e -e! This 
is fun! Did you steal any other ideas 
from the barber shop ?" 

"No, but I've been snooping around 
some other 'service' concerns in search 
of tools or ideas that I could borrow 
for doing radio and TV service, and 
I've come up with several that are well 
worth adopting. Take this jeweler's 
loupe, for example," Mac said as he 
screwed the black magnifying eyepiece 
into his eye -socket and peered owlishly 
through it at his assistant. "It really 
is the thing for finding a broken coil 
end, for discovering a tiny chipped 
place on a jeweled pickup needle, or 
for examining a TV tuner mechanism 
for dirt and corrosion. This one focuses 
at a distance of about five inches from 
the eye, which my jeweler told me 
would be the best for all around work; 
but they come in various powers. I 
think that we shall need an eye -aid 
of this sort more and more in the fu- 
ture. The Signal Corps admits that 
much of its present effort is directed 
toward miniaturization of equipment. 
Judging from the few samples of this 
effort we have seen in magazines, the 
eye is going to need all the help it can 
get to see trouble in the midget com- 
ponents and printed circuits that will 
go into civilian set's in the not -too- 
distant future. 

"And here is another little sight -aid 
I picked up from the doctors and den- 
tists," he went on as he self -consciously 
slipped on a head -reflector and care- 
fully adjusted the mirror so that it 
shined directly into Barney's blinking 
eyes. "One thing a technician never 
has enough of is hands, and when all 
ten of your fingers are busy in a dark 
corner of the chassis this handy little 
gadget will light up that corner just as 
well as you could do with a third hand 
holding a flashlight." 

"Yes, Doctor," Barney mockingly 
agreed. 

Mac slipped off the reflector and 
picked up three shiny little steel rods. 
"You probably have seen something 
like these before," he said to Barney. 
"They are the instruments the dentist 
uses to break loose the calcium de- 
posits from teeth, and they are sur- 
prisingly strong." 

"I'll say they are," Barney agreed 
with feeling. "I've had a dentist lift 
me right out of the chair with one of 
those nasty little cusses." 

"Their toughness and small size 
makes them ideal for working over 
loose tube socket contacts, bending 
switch contacts back in place, and per - 

(Continued on page 134) 
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CRYSTAL DIODES 

In Modern Electronics 

By 
DAVID T. ARMSTRONG 

Part 4. Various applications of germanium crystal 
diodes as employed in present -day FM circuitry. 

" 'T IS assumed here that the reader 
has a basic understanding of FM 

- - and that he is familiar with the 
function of limiters, frequency discrim- 
inators, and ratio detectors. These are 
the important parts of an FM circuit 
in which crystals are beginning to play 
a significant role. Only those aspects 
of circuit considerations will be treated 
here which deal specifically with the 
application of germanium diodes to 
functions heretofore performed entire- 
ly by diode tubes of the 6H6 and 6AL5 
types. 

Crystals function exceptionally well 
in any type of FM circuit, on i.f.'s rang- 
ing from the 4.5 mc. of the intercar- 
rier sound system, through 10.7 and 
25.75 mc., to the new 44 mc. frequency 
now coming into use in modern televi- 
sion receivers. The FM section may be 
a distinct entity of an FM receiver, or 
it may be the FM sound system in a 
modern television circuit. The mate- 
rial presented here applies equally 
well to any type of modern FM cir- 
cuitry. 

Limiter Circuits 
One of the basic requirements of an 

FM system is a limiting device to elim- 
inate amplitude variations before they 
reach the detector. The function of 
the limiter is to remove amplitude 
modulation and to pass on to the de- 
tector a frequency modulated signal 
of constant amplitude. To operate 
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successfully, the limiter must be sup- 
plied with a sufficiently large signal 
voltage so that the amplitude of its 
output will not change with rather 
wide variations in signal amplitude. 
Noise, which causes little frequency 
modulation but much amplitude modu- 
lation of the received signal, is vir- 
tually wiped out in a limiter stage. 
Automatic volume control may be used 
with an FM receiver, but when a lim- 
iter is operating properly, a.v.c. is nei- 
ther necessary nor desirable. 

The limiter is part of the final i.f. 
amplifier stage; its main function is 
to remove amplitude variations which 
might reach the detector and appear 
as distortion in the audio output. The 
limiter, then, is a gate which removes 
amplitude variations from a signal 
above a predetermined level and passes 
on a signal that is constant in ampli- 
tude. 

The positive and negative peaks of 
the FM signal will be truncated and 
flattened. See Fig. 1. This does not 
introduce distortion into the FM sig- 
nal as it might in an AM signal be- 
cause the modulation component or 
intelligence is contained in the fre- 
quency deviations of the signal and not 
in the amplitude variations of the sig- 
nal. Frequency deviations due to mod- 
ulation are not affected by limiter ac- 
tion. 

The actual FM response curve is nei- 
ther ideal nor flat topped. Hence the 

Several banks of assembly machines at the 
Clyde, New York plant of General Electric 
Company. This factory is devoted exclu- 
sively to the manufacture of germanium 
assemblies and other similar products. 

various frequencies making up the to- 
tal frequency deviation will not have 
the same relative amplitude at the in- 
put to the limiter. The center fre- 
quency and the frequencies close to it 
will have greater amplitude than those 
considerably removed from the center 
frequency due to the action of the i.f. 
tuned circuits. This is demonstrated 
in Fig. 2. The unequal amplitude of 
the various frequencies appearing at 
the input to the limiter would cause 
severe distortion if something were not 
done in the receiver to compensate for 
it. 

A limiter is sometimes regarded as a 
device for removing all noise. This is 
not so. A limiter will function effi- 
ciently (but not perfectly) when the 
voltage level (amplitude) at the input 
to the limiter of the greatest frequency 
deviation component (this is the fre- 
quency 75 kc. from the mean fre- 
quency) is greater than the limiting 
level. Limiter output will be constant 
when a total band of 150 kc. is passed 
at a constant level, for then all the 
frequencies making up the total devia- 
tion will be reproduced in their proper 
relation, and without distortion due to 
AM or random noise. 

The limiter characteristic represent- 
ed by the graph at A in Fig. 2 will per- 
mit AM distortion because the i.f. 
signal is below the limiter level. Note 
that the limiter level is gauged by the 
characteristic curve of the voltage -fre- 
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PLATE CURRENT SATURATION POINT 

PLATE 
CURRENT 
CUTOFF -75KC 

-50KC -25KC + 25KC +50KC +75 KC 
MEAN 

LIMITER 
LEVEL IN 
NEGATIVE --. 
DIRECTION 

-75KC 

-50 KC 

-25KC 

CENTER OR MEAN FREQUENCY OF IF SIGNAL 

+25 KC 

+50KC 

+75 KC 

LIMITER 
LEVEL IN 
POSITIVE 
DIRECTION 

Fig. 1. Limiter action for a strong i.f. signal. Note that the amplitude of the 
input wave at the highest frequency deviation components of the FM wave is 
above the limiter level, and that the input level of the i.f. signal over the entire 
range of the frequency deviations is above the limiter level. Also note that 
positive and negative peaks of the output FM wave are truncated. The output 
of the limiter is constant over the entire range of the frequency deviation. 

quency graph. The signal at B will 
permit no distortion because the low- 
est signal input level is above the 
limiter level. Hence all AM compo- 
nents and /or "random noise are "hedge 

clipped" by the action of the limiter. 
Diode Dynamic Limiter 

Any residual amplitude modulation 
and noise riding the FM wave should 

Fig. 2. Effect of limiter action on varying limiter input signals. (A) Noise 
voltage reproduced in the output of limiter. (B) Noise is removed by limiter 
action, wave is truncated. Note that when the input level of the i.f. signal 
over the entire range of frequency deviation is above the limiter threshold, as 
in (B), no noise voltage is reproduced in the output of the limiter but when 
the input level of the i.f. signal is below the threshold of limiter action, the 
limiter cannot function and the noise will be reproduced as shown in (A). 
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be suppressed. The limiter component 
desired must be an effective supple- 
ment to the action of the FM detector 
to reduce random noise and AM inter- 
ference. This is necessary because a 
balanced discriminator completely sup- 
presses AM at but one frequency, and 
a ratio detector is critical to align and 
balance. Maximum AM rejection may 
not occur at that alignment adjust- 
ment which provides the most desir- 
able linearity. 

It is of course recognized that a cas- 
cade type grid bias limiter is capable 
of nearly complete AM suppression; 
but two additional tubes are necessary 
and this type of circuit is relatively 
expensive. A comparative set of curves 
for one diode, two diodes, and a cas- 
cade limiter is shown in Fig. 3. The 
single and double diode curves are var- 
iable threshold devices that show AM 
reduction factors ranging from 6 to 10 
db better than the cascade limiter for 
signal levels below the threshold of the 
cascade type limiter. 

Fig. 4 shows a dynamic limiter cir- 
cuit employing a type 1N48 or 1N56 
as the germanium crystal diode. This 
is a simple and highly effective type 
of amplitude modulation limiter for 
both an FM receiver and a TV sound 
channel. This limiter provides a vari- 
able threshold action that extends to 
small signal levels and effects a sig- 
nificant degree of quieting on weak 
signals as well as for interchannel 
background noise. 

Any signal of such peak amplitude 
as to be above the threshold level will 
have its residual amplitude variations 
suppressed by this limiter. The ideal 
limit of suppression may be more near- 
ly approached by a germanium crystal 
than by a vacuum tube, because the 
crystal exhibits so much greater con 
ductance than a tube. In addition to 
high conductance, the crystal diode 
exhibits extremely low capacitance. 

This variable threshold limiter de- 
vice uses a resistance -capacitance net- 
work with a time constant long com- 
pared to the lowest expected ampli- 
tude modulation frequency, and the 
limiter adjusts itself automatically to 
the varying average signal amplitude. 
A time constant of 0.1 second is'suffi- 
cient to insure rejection of AM com- 
ponents down to 10 cycles. 

For a given frequency there is a 
loss caused by the insertion of a diode 
in a transmission system. It is the 
ratio, expressed in decibels, of the 
power delivered before the insertion 
to the power delivered after the in- 
sertion; this is commonly referred to 
as "insertion loss." Since for any given 
signal level the insertion loss of the 
limiter becomes greater as the resist -. 
ance is reduced, the resistance value 
is governed by the allowable limiter 
insertion loss and the desired degree 
of small signal AM rejection. 10,000 
ohms is a reasonable compromise 
among all the factors which obtain. 

To achieve a time constant of 0.1 
second the value of the electrolytic 
type condenser then becomes 10 pfd.; 
for a 20,000 ohm resistor it would be 
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Fig. 3. Comparison of single and double 
diodes with cascade type grid bias limiter. 
(A) Single diode dynamic limiter (1N56), 
(B) Double diode dynamic limiter (2- 1N56's) 
and (C) Cascade limiter using 2 -6SJ7 tubes. 

5 ofd. The small 500 µµfd. mica con- 
denser bypasses the high frequency 
i.f. components. 

With this type variable threshold 
limiter AM reduction varies smoothly 
with signal level, AM noise decreasing 
as the signal level increases, and ap- 
proaching zero as the signal voltage 
is increased by virtue of improvement 
in crystal efficiency at high signal volt- 
ages. 

The biased high conductance diode 
1N48 or 1N56 is shunted across the 
tuned circuit which is the primary of 
the detector input transformer, either 
limiter- discriminator or ratio detector 
type. Whenever the "Q" of the tuned 
circuit exceeds 25, the damping pro- 
vided by the diode is effectively inte- 
grated over the i.f. cycle. Voltage reg- 
ulation is predominantly in the tuned 
circuit, and the diode helps maintain 
essentially constant voltage across the 
circuit. 

This type dynamic limiter is not 
critical with respect to characteristics 
of the particular crystal employed; 
virtually any germanium diode will 
perform well in this circuit. This is a 
worthwhile consideration in connection 
with replacement of one unit by an- 
other. Further, the back resistance of 
the crystal also serves to augment the 
action of the limiter. Finally, a re- 
ceiver using a dynamic limiter would 
require only 1/ to 1/3 the input signal 
voltage at the antenna to produce a 
given amount of quieting. 

Of course this limiter is not capable 
of as great AM suppression as the 
cascade grid bias type limiter. How- 
ever, the variable threshold action 
tends to extend the range of operation 
to low signal levels. Thus the use of 
such a dynamic limiter in simplified 
FM receivers is attractive because of 
the significant quieting on weak sig- 
nals, even with but slight over -all 
gain. In the absence of a signal some 
squelch action occurs as a result of 
partial limiting on receiver back- 
ground noise. 

In a TV receiver with intercarrier 
sound this type dynamic limiter helps 
to reduce the audio buzz which some- 
times accompanies excessive modula- 
tion depth of the picture carrier. 

The double diode dynamic limiter 
circuit shown in Fig. 5, used in con - 
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junction with an FM detector, helps 
suppress residual AM in frequency 
modulation type receivers or sound 
circuits of TV receivers. A high con- 
ductance diode like the 1N56 provides 
exceptionally effective limiter action, 
particularly at signal levels as low as 
5 volts or less. The low dynamic im- 
pedance and the low diode capacitance 
produce a minimum of reactive load- 
ing across the source and minimize 
any loss traceable to limiter insertion 
at low signal levels. 

The two biased diodes are so polar- 
ized that they conduct in opposite di- 
rections. The net improvement in AM 
reduction factor (ratio of the percent- 
age modulation of output signal to 
input signal) is so exceptional that it 
is shown graphically in Fig. 6. 

Many television receivers use a 
limiter stage ahead of the discrimina- 
tor, even when a ratio detector is used 
as the detector. The function of the 
limiter is to clip off any amplitude 
variations of the sound i.f. signal that 
may be caused by noise or non -uniform 
i.f. amplification over the frequency 
band. Wherever the normal ampli- 
fication of the grid biased limiter is 
not necessary, a biased diode may be 
used more economically. 

The basic limiter circuit in Fig. 4 
illustrates this effectively. The diode 
with a bias voltage equal to the nor- 
mal signal level is placed across a 
tuned circuit. The diode will conduct 
only on peaks that exceed the normal 
signal level; hence noise peaks will be 
automatically shorted out. Harmonic 
distortion as a result of such clipping 
action may be minimized by using two 
diodes.. to clip both the positive and 
negative peaks, as in Fig. 5. This is, 
in effect, a full -wave limiter. 

The bias is usually obtained from an 
RC circuit so designed and with such 
a time constant configuration that it 
automatically adjusts itself to the sig- 
nal level. This use of crystal diodes is 
one of the most inexpensive means of 
securing desirable limiter action. These 
germanium diodes are quite likely to 
be used widely in discriminator cir- 
cuits. They may be wired directly to 
the transformer and mounted in the 
shielded can to facilitate elimination 
of contact potential feedback and fila- 
ment hum problems. 

Discriminator Circuits 
One of the basic. requirements of an 

FM system is that the detector be 
a device for converting frequency 
changes into amplitude variations 
which may then be amplified as audio 
signals. In the widely used Foster - 
Seeley discriminator the signal fre- 
quency varies back and forth across 
the resonant frequency of the discrim- 
inator and an a.c. voltage of the same 
frequency as the original modulation 
is developed and passed on to the audio 
amplifier. 

The discriminator in an FM circuit 
corresponds to the detector in an AM 
circuit in that both demodulate the 
intelligence from the carrier wave. 
The process is different, but the net 

(Continued on page 127) 

DISCRIMINATOR 

Fig. 4. Single diode dynamic limiter. The 
values of the 10,000 ohm resistor and the 
10 pfd. condenser may be chosen to suit 
the signal frequency and degree of clip- 
ping desired. Values of the resistor may 
range from 5000 to 50,000 ohms. Condenser 
values will depend on the time constant de- 
sired. The time constant of this circuit is ap- 
proximately 0.1 second. Where high imped- 
ances are desirable G -E types 1N52 or 1N63 
or Sylvania type 1N54 may be employed. 

Fig. 5. Double diode dynamic limiter circuit. 

1.0 ,I F 

, DOUBLE D OD¡ 

RELATIVE INPUT SIGNAL LEVEL 
100 

Fig. 6. Comparison of AM reduction factor 
for single and double diode dynamic limiter. 

Fig. 7. Characteristic curve for a discrim- 
inator. Note that output voltage of unit is 
greater for a high input voltage level as 
shown in curve B as compared with lower 
input level for curve A. Also the quality 
of response depends on linearity of curve 
from -75 kc. to +75 Ice. deviation from 
center frequency of i.f. response. This 
graph demonstrates that output of the 
discriminator may vary with changes 
in signal level (which is AM variation 
since curves for B and A show char- 
acteristics for different signal levels). 
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Fig. 1. Part of equipment in power room at Re- 
public Studios in Hollywood. Four 35 mm film 
recorders and a disc recorder are employed. 

SOUND ENGINEERING 
By 

11. M. THEMAINE, D.Sc. 
Audio Consultant 

Part 11. The concluding article of this series 

detailing how a complete distribution system 

achieves flexibility by 

ONVENIENCE of operation and 
flexibility are the main factors J which have resulted in the de- 

velopment of the patch cord, jack strip, 
and patch bay. The term "bay" origi- 
nated in the telephone industry, and is 
used to designate a group of racks. 
Thus, a patch bay or amplifier bay may 
be one or several racks containing sim- 
ilar type equipment. 

Fig. 3 is a typical motion picture 
sound recording installation at the Re- 
public Studios in Hollywood, Califor- 
nia. The equipment pictured is used 

means of patch bays. 

for the recording of music, re- record- 
ing, and "dubbing," and represents 
four complete recording channels. The 
first two racks at the left contain mi- 
crophone preamplifiers and phototube 
preamplifiers used with the film repro- 
ducers shown in Fig. 5. The next two 
racks contain the recording and com- 
pressor- limiter amplifiers for channels 
1 and 2. Racks 5 and 6 house the 
"transmission" measuring equipment 
consisting of a gain set (transmission 
set), distortion factor meter, filters, re- 
peat coils, audio oscillator, and two 

Fig. 2. How normal jacks are used to 
interconnect the various audio units. 
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special low -noise amplifiers for film 
measurements. Racks 7 and 8 contain 
channels 3 and 4, which are similar to 
the other two channels. The next four 
racks hold four 60 -watt monitoring 
amplifiers and associated equipment. 
Two racks which are not shown con- 
tain signal and talk -back equipment. 

For flexibility all equipment is inter- 
connected by a system of "normal 
jacks." Except for the monitor ampli- 
fiers, all equipment is operated from 
high and low voltage d.c. power sup- 
plies situated in a power room in an- 
other part of the building. This type 
operation and design prevents the pick- 
ing up of stray magnetic fields. Each 
group of power supplies is fed from a 
constant source of a.c. voltage through 
voltage regulators. On the right -hand 
side of the room are four 35 mm film 
recorders and a disc recorder, shown 
in Fig. 1. The rack at the right end 
holds the noise reduction amplifiers for 
the film recorders and a "cross -modu- 
lation" oscillator for film processing 
tests. The recorder motors are driven 
from master distributor systems, con- 
trolled from the panel at the extreme 
right. 

The greater percentage of circuit 
jacks found in sound installations and 
audio frequency laboratories are of the 
"normal" type. These jacks are de- 
signed to permanently connect various 
pieces of equipment which are used in 
conjunction with each other for the 
making of measurements or other pur- 
poses. The equipment so "normalled" 
may be used as a complete unit with- 
out the necessity of connecting them 
by means of patch cords. When de- 
sired, however, any one of the units 
connected to the jacks may used in- 
dividually. Figs. 4A and 4B show the 
physical construction and circuit con- 
nections of two jacks, a "normal" and 
an "open circuit" type. 
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It will be noted that the normal jack 
differs from the open circuit jack in 
that it has a small inner leaf spring 
called the "normal spring" and is nor- 
mally in contact with the upper spring, 
known as the "swinger." This inner or 
normal spring is not used in the open 
circuit type jack. 

When it is desired to continuously 
operate a number of circuits or pieces 
of equipment together, normal jacks 
are employed. The normal springs 
(inner) are connected so as to form a 
continuous circuit from one pair of 
jacks to another. For example: an 
oscillator, oscillator output control, 
gain set, and a v.i. meter are generally 
used together in the making of gain 
frequency measurements. 

Fig. 2 illustrates the manner in 
which normal jacks are used to con- 
nect these pieces of equipment to- 
gether into a continuous circuit, so 
that all units are permanently inter- 
connected, yet may operated inde- 
pendent of each other, if desired. The 
use of normal jacks also provides a 
means of substituting equipment in 
case of failure of any one unit nor- 
mally used. The normal springs of the 
jacks at the output of the oscillator 
are connected to the normal springs 
of the oscillator control input jacks. 
The output of the control is then nor - 
malled to the gain set oscillator jacks. 

When it is desired to pick up only 
the oscillator, a patch cord is inserted 
in the oscillator output jacks. When 
the tip of the patch cord plug enters 
the jack, it moves the "swingers" out- 
ward, breaking the circuit between it 
and the normal spring, as shown by 
the dotted lines in Fig. 2. This action 
disconnects the oscillator output from 
the oscillator control, and allows the 
oscillator to be picked up independ- 
ently of the control. The same action 
will tàke place if a patch cord is in- 
serted in any other portion of the 
circuit. 

When it is desired to connect several 
circuits or pieces of equipment in mul- 
tiple (parallel) by means of patch 
cords, a "strap jack" is employed. 
Strap jacks consist of several open cir- 
cuit jacks connected in parallel, as 
shown in Fig. 8B. Frequently, several 
such strap jacks are included in an in- 
stallation to facilitate the interconnec- 
tion of equipment. Generally, a group 
of five constitute a strap; at least one 
strap jack is included in each group of 
high or low level jacks. 

Jacks may also be referred to as 
"multiples." This type connection dif- 
fers from the strap jack in that it is 
connected permanently in parallel with 
a particular circuit or piece of equip- 
ment to provide additional connec- 
tions. A multiple connection is shown 
in Fig. 8A. 

Patch cords employed in the trans- 
mission laboratory, as well as in other 
parts of the plant, may be single (tip 
and sleeve) or double circuit type, as 
shown in Figs. 6 and 7. A single cir- 
cuit plug consists of a brass "sleeve" 
and "tip." A small rod connects to the 
tip, and runs back through the brass 
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Fig. 3. Typical motion picture sound recording installation at Republic Studios. 

sleeve through an insulated bushing to 
the "body," where a terminal screw is 
provided for connection to the cord. 
The sleeve is always connected to the 
ground, or "low potential" side of the 
circuit, while the tip is connected to 
the high potential or "hot side" of the 
circuit. A bakelite sleeve fits over the 
rear end to protect the connections in- 
side the body and also to provide a grip 
for the plug. 

The double circuit plug is practically 
standard throughout the recording and 
broadcast industries. The plug consists 
of two single circuit plugs in a dual 
mounting and is similar in all respects 
to the single circuit plug except that 
the plug floats in the body and thus 
allows for variations in jack strip 
mountings. The bakelite body of this 
plug has a group of notches on one 

FRAME SWINGER FRAME SWINGER 

\J 

IIII 

NORMAL GROUND 
SPRING 

(A) (B) 

Fig. 4. The physical construction and cir- 
cuit connections of (A) a normal jack and 
(B) an open circuit type recording jack. 

side to indicate the polarity of the plug. 
Corresponding jacks are spaced to pre- 
vent improper insertion of the plugs. 

When patch cords are assembled 
they are polarized by connecting the 
corresponding tips and sleeves of each 
end together through the cord. Single 
plug type patch cords can only be in- 
serted into a jack one way. However, 

Fig. 5. The film reproducers used in connection with the equipment shown in Fig. 3. 
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Fig. 6. Double circuit type patch cord. 

Fig. 7. A single circuit type patch cord. 

Fig. 8. (A) Method of connecting strap 
lacks and (B) multiple jack connection. 

DEVICE 
Mikes 
Preamps 
Mixers 
Booster Amp. 
Line Amp. 
Bridging Amp. 
Recording Power Amp. 
Monitor Power Amp. 

OUTPUT LEVEL 
-65 to -50 Wore 
-20 to - 6 dbm 
-50 to -20 dbm 
-30 to -10 Ohm Oto+4dbm 
+10 to +30 dbm 
+ 4 to +46 dbm 
+20 to +46 dbm 

Table 1. Approximate circuit levels that 
may be expected in an average installation. 

the double plug can be turned over 180 
degrees and- thus reverse the circuit. 
This might upset the circuit balance 
or short out the signal completely. To 
prevent this, the circuits to the jacks 
throughout the installation are polar- 
ized by connecting the left hand (fac- 
ing the rack) jack of a pair to the low 
potential or grounded side of the cir- 
cuit. The patch cord plug is always 
inserted with the notched side to the 
operator's left as he faces the rack. 

Single circuit plugs are generally 
used for signal lights and "order wire" 
circuits; however, if a large number 
of circuits are to be placed in a small 
area, the single jack may be used. 

Some of the radio networks have 
adopted a jack and plug known as a 
"tip- ring -sleeve" type, which is a 
three -circuit device. This plug is simi- 
lar in appearance to the single type, 
except that between the tip and sleeve 
is a ring contact insulated from the tip 
and sleeve. The tip carries the hot side 
of the circuit, the ring the low poten- 
tial side, and the sleeve the ground, 
which is connected to a flexible metal 
shield covering the cord. A similar 
type plug is also used for telephone 
circuits in switchboards. The jack for 
this type plug has two swingers, one 
for the tip and one for the ring. The 
frame is grounded. 

Separate ground wires are run to 
each group of jack frames, and then 
to the main ground at the bottom of 
the rack. The low -level ground wires 
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are carried on the left, and the high - 
level wires on the right. 

When signals of extremely low level 
are carried over patch cords, it is the 
practice to use a shielded type, thus 
preventing pickup from circuits of 
higher level and surrounding equip- 
ment. In large installations, all jack 
frames are grounded and supply -a 
ground for shielded patch cords. How- 
ever, if the shield of the patch cord is 
grounded at both ends, it will result 
in a ground loop between two jack 
strips; therefore, it is grounded at one 
end only. 

Shielded pairs comprising the cable 
forms terminate at terminal blocks lo- 
cated at the bottom of the rack. Lines 
from external equipment and other 
parts of the installation come to these 
blocks first, then tie to the proper cir- 
cuits in the cable forms. Such prac- 
tices allow equipment to be terminated 
differently as changes are required in 
the installation. Circuits carrying d.c. 
from power supplies and ground wires, 
are carried in the low level section of 
the gutter. 

Impedance matching of equipment is 
of extreme importance in audio instal- 
lations. If the terminal impedances 
match the "surge" or "characteristic" 
impedance of the line, reflections along 
the line which create a loss of power 
will be at a minimum, and a maximum 
transmission of power will result. 
However, audio engineers deal with 
relatively low frequencies, 30 to 20,000 
cycles, therefore the surge impedance 
is small and may be disregarded. The 
line impedance is generally considered 
to be that of the impedance terminat- 
ing the line, or very close to it. 

If the audio power is one watt (plus 
30 dbm) or less, the shielded trans- 
mission line shown in Fig. 9 may be 
used. Circuits carrying higher powers 
should be of wire that has a very low 
d.c. resistance per foot, because at high 
powers this resistance may reduce the 
energy at the far end of the line by 
several decibels. For large speaker sys- 
tems where 50 to 100 watts of power 
must be transmitted, the lines are gen- 
erally run in metal conduit using #10 
to #14 common rubber -covered wire. 

The loss of power due to line re- 
sistance may be determined by refer- 
ring to a wire table, finding the "re- 
sistance -per- foot" for a given size- and 
then calculating the power loss. It 
must be remembered that the line is a 
pair and the footage is the length for 
both wires. 

It is not good practice to run lines of 
low impedance (15 ohms or lower) 
over great distances, as the effective 

Fig. 9. Construction of a shielded pair. 
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d.c. resistance of the line may become 
of such value that the impedance of 
the circuit is upset, in addition to cre- 
ating a loss of power. 

A better method is to transmit the 
signal over a 500- or 600 -ohm line, and 
then reduce the impedance at the far 
end by -the use of an impedance- match- 
ing transformer. This permits a high 
voltage -low current transmission of 
the signal which reduces line losses. 
In the case of the low- impedance line, 
power losses are greater because the 
voltage is low and the current is high, 
and the d.c. resistance of the line be- 
comes important. Transformers used 
for impedance matching must have a 
low insertion loss, to prevent a loss of 
power. 

The percentage of impedance mis- 
match between different units of an 
installation may vary up to 10 to 15 
per -cent without seriously affecting its 
operation. Of course, the greater the 
mismatch, the greater the transmission,, 
loss in power. In some instances the 
frequency response of the device may 
be affected if the mismatch is too 
great. If the mismatch is held to with- 
in 10 per -cent, it is considered to be 
satisfactory. 

The running of high- and low -level 
lines in the same cable form should be 
avoided. High- and low -level lines 
should not be adjacent to each other 
unless they are separated by a space 
of several inches. It must be under- 
stood that the shielding on the cable 
pair provides a fixed amount of "cross- 
talk" reduction and its effectiveness 
depends on the level of the signal in 
the circuit. 

As a rule, most low -level circuits 
may be cabled in the same form when 
the signal difference is not more than 
40 db. If circuits with levels between 
minus 20 and zero dbm are present in 
the same area, they must be cabled 
into separate forms and separated by 
a distance of one inch or greater. 

Sometimes it is necessary to run un- 
shielded a.c. power cable forms inside 
the frame of a rack. To secure greater 
separation and to obtain a certain 
amount of magnetic shielding, the lines 
are laid in the "channel- iron" sides of 
the rack. However, it is the best prac- 
tice to run all a.c. lines either in steel 
tube or flex at the rear of the racks. 
The flex is carried from the power 
source directly to the equipment. 

High -level pairs running to loud- 
speaker systems should be carried as 
directly as possible to the speakers and 
run inside the rack frame to prevent 
coupling to the lower -level pairs. 

Circuits carrying high voltage d.c. 
for plate supply are treated as a low - 
level line, and run on the low -level side 
of the rack as are d.c. heater voltages. 

The values given in Table 1 are not 
intended to represent any particular 
installation, but to show the range of 
levels that may be encountered. 

The material contained in this arti- 
cle was supplied by and through the 
courtesy of Hollywood Technical In- 
stitute, 3359 Cahuenga Blvd., Holly- 
wood, California. 30 
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RECEIVING 
00A $ 
0A2 
0A3/V R75 
0A4G 

0B3/V R90 .. 
0Y4 
0Z4G 
OIA 
A3 
A4 P 
A5GT 
AS 
A7GT 
A B5 
A C5 
AD5 
B3GT 
BP 
65/25S 
B7GT 

C6GT 
C7G 
C8 

D7G 
D8GT 
E5GT 
E7GT 
F4 
F5G 
F6 
F7G 
G4GT 
G5G 
G6GT 
H4G 
HSGT 
H6GT 
J5G 
J6GT 
L4 
L6 
LA4 
LB4 
LC5 
LC6 
LD5 
LE3 
LG5 
L114 
LN5 
NSGT 
P5GT 
Q5GT 
Q6 
R4 
R5 
S4 
S5 
S6 
T4 
T5GT 
T6 
U4 

V5 
V2 
V5 
W4 

X2 
X2A 

2A3 
2A4G 
2A5 
2A6 
2A7 
2B7 
2E5 
2X2 
2X2A 
2Z2 
3A5 
3A8GT 

3C6/XXB 
3D6 
3E6 

3Q44 
3Q5GT 
3S4 
3V4 
5AZ4 
5R4GY 
5R4GYW 

5Ú4G 
5V4G 

.60 

.54 

.25 

.19 

.64 

.25 
2.40 

.74 

.72 
.72 

1.29 
.77 
.84 
.94 
.79 

1.10 
1.10 
1.24 
1.14 
.94 

1.24 
.84 
.72 
.72 
.75 
.72 
.72 
.72 
.72 

1.18 
.72 
.72 
.75 
.75 
.72 
.75 
.72 
.88 
.74 

1.04 
.75 
.97 
.72 

1.33 
.88 

1.05 
.88 
.97 
.97 
.84 
.84 
.88 
.94 
.88 
.78 
.72 

I.10 
.72 
.94 
.72 
.84 

I.10 
.84 
.72 

1.20 
.88 
.88 
.71 
.75 

I.10 
J.33 
I.10 
1.17 
1.33 

.75 

.85 

.45 

.45 

.45 

.40 

.45 

.64 
1.59 
1.95 

.89 
2.40 

.45 
1.60 

.45 
1.33 

.94 

.78 

.84 

.84 
.89 
.73 

2.25 
3.50 
1.94 

.72 
1.1I 

5W4GT $ .80 
5X4G .88 
5Y3GT .62 
5Y4GT .72 
5Z3 .88 
5Z4 .88 
6A3 1.24 
6A4/LA 1.34 
6A5G 1.95 
6A6 .91 
6A7 .98 
6A8GT .04 
6AB4 .00 
6A 65/6N5 .33 
6AB7/1853 .04 
6AC5GT . .19 
6AC7/1852 .14 
6AD7G .34 
6AE6G .88 
6AF6G .94 
6AG5 .88 
6AG7 .54 
6A H6 .39 
6AJ5 .14 
6A I(5 .49 
6A K6 .II 
6AL5 .81 
6AL7GT .33 
6AQ5 .91 
6.406 .86 
6AQ7GT .20 
6AR5 .78 
6AS5 .99 
BATS .72 
6AU5GT .24 
6AU6 .92 
6AV5GT 1.33 
6AV6 .72 
SAWS .33 
6AX5GT .83 
6B4G .60 
6B5 .60 
6B6G .98 
6B7 .97 
6B8G .84 
68A6 .84 
6BA7 1.14 
6BC5 .97 
6BC7 1.33 
6BD5 .60 
6BD6 .99 
6BE6 .84 
6BF6 .78 
6BG6G 1.18 
SBH6 .96 
6816 .96 
66I(6 .75 
6B L7 .45 
61386 .52 
6BQ6GT . 1.34 
6BT6 .75 
6BU6 .83 
6BY5 1.33 
6C4 .78 
6C5GT .78 
6C6 .78 
6C8G .97 
6CB6 .97 
6CD6 2.94 
6D6 .84 
6D8 .88 
6E5 1.10 
6E6 1.33 
6E7 1.95 
6F5GT .78 
6F6 .94 
RF6GT .83 
6F7 .88 
5F8 .94 
5G6 1.14 
8H4GT 1.33 
6H6GT .78 
MGT .68 
616 1.19 
6J7GT .81 
6J8 1.60 
SK5GT .88 
6K6GT .78 
6K7GT .72 
6K8GT .72 

L6G 1.7 f 4 
6L6GA 1.74 
6L7 .97 
085 1.33 
586 1.95 
5N7GT .88 
5P5GT 1.20 
5P7G 1.60 
4Q6G 1.60 
3Q7GT 1.00 

6137GT $ .84 
6138 1.60 
6S4 .88 
6S7 .97 
6S8GT 1.04 
6SA7GT .84 
6SB7Y 1.20 
65C7 1.00 
6SD7GT .97 
6SF5GT .88 
6SF7 .97 
6SG7 .97 
6SH7GT .... .72 
6S17GT .88 
6SK7GT .88 
6SL7GT .97 
6SN7GT .97 
6SQ7GT ..... .74 
6SR7GT .84 
6SS7GT .94 
6ST7 .09 
6SV7 1.24 
6SZ7 1.10 
6T7G 1.19 
678 1.17 
6U4 1.20 
6U5 .94 
6U6GT .97 
6U7G .45 
6V5GT 1.95 
6V6 1.54 
6V6GT .88 
6V7G .90 
6W4GT .84 
6W5G .33 
6W6GT .00 
6W7G .04 
6X4 .72 
6X5 .33 
6X5GT .74 
6Y3G .95 
6Y6G .97 
6Y7G .24 
624 .90 
6Z7G .95 62 Y5 .88 
7A4 .78 
7A5 .88 
7A6 .84 
7A7 .84 
7A8 .88 
7AD7 1.60 
7A F7 .90 
7AG7 1.04 
7AH7 1.10 
7AJ7 .90 
7A U7 1.10 
784 .84 
7B5 .84 
7B6 .84 
787 .84 
788 .90 
7C4 .78 
7C5 .84 
7C6 .84 
7C7 .84 
7C8 1.33 
7E5 .74 
7E6 .58 
7E7 .88 
7F7 .84 
7F8 1.33 
7G7 1.33 
7H7 .84 
717 1.33 
71(7 1.19 
7L7 .97 
7N7 .9 
7Q7 .82 
7R7 .94 
7S7 .97 
7V7 .94 
7W7 1.04 
7X6 1.10 
7X7 1.09 
7Y4 .74 
7Z4 .84 
0 .05 
OY .88 
2A .64 
2A5 1.60 
2A6 .72 
2A6GT 1.45 
2A7 1.04 
2A8GT .78 
2AH7GT ... 1.25 
2A L5 .92 
2AT6 .72 
2AT7 1.24 
2A U6 .94 
2A U7 1.14 
2AV6 .72 
2AV7 1.45 
2AW6 .33 

2A X7 $1.20 
2AY7 3.00 
287 1.10 
2BA6 .84 
2BA7 1.19 
2B D6 1.00 
213E6 .86 
213E6 .83 
2BH7 1.29 
2616 .75 
26I(6 .75 
2886 1.45 
26T6 .75 
2B U6 .75 
2C8 .78 
2F5GT .78 
2H6 .90 
215GT .54 
217GT .81 
2H 7G 1.00 
21(7GT .78 
21(8GT .88 
2Q7GT .68 
2S8GT 1.33 
2SA7GT .... .92 
2SC7 .98 
2SF5GT .... .88 
2SF7GT .... .88 
2SG7 .62 
2SH7GT .... .72 
2SJ7GT .... .78 
2SK7GT .... .94 
2SL7GT .... 1.04 
2SN7GT .... .97 
2SQ7GT . .. .83 
2SR7GT .... .84 

4A4 
4A5 
4A7 
4A F7 
4B6 
488 
4C5 
4C7 
4E6 
4E7 
4F7 
4 F8 
41-17 
417 
487 
447 
4R7 
4S7 
4W7 
4X7 
41'4 
5 
8 
9 
9BG6G 
9C8 
916 
9T8 

20 
22 
24A 
25.46 GT 
25A7GT 
25AC5GT 
25B5 
25B6G 
25BQ6GT 
25C6G 
25 L6 
25L6GT 
25N6G 
25S 
25W4GT 
25Y5 
25Z5 
25Z6 
25Z6GT 
26 
26BK6 
27 
30 
31 
32 
32 L7 GT 
33 
34 
35/51 
35A5 
3585 
35C5 
35L6GT 
35W4 
35Y5 
35Z3 
35Z4GT 
35Z5GT 
35Z6G 

.97 

.95 
.94 
.20 
.94 
.10 
.33 
.20 
.10 
.33 
.94 
.94 
.94 
.94 
.94 
.94 
.94 

1.33 
1.33 
1.33 
1.20 
.35 
.35 
.35 

2.34 
1.60 
I.60 

.45 

.35 

.35 

.74 

.60 
3.70 

43 
.95 
33 
60 
60 
60 
84 
95 
60 
00 
45 
78 
10 

.75 

.49 

.83 

.30 

.25 

.84 

.94 

.88 

.92 

.88 

.82 

.88 

.88 

.97 

.84 

.68 

.90 
84 

.72 

.68 
1.33 

36 
37 
38 
39/44 
40 
41 
42 
43 
45 
45Z3 
45Z5GT 
46 
47 
48 
49 
50 
50A5 
50135 
5005 
5006 G 
50L6GT 
50X6 
50Y6GT 
50Y7GT 
50Z7G 
52 
53 
55 
56 
57 
58 
59 
70A7GT 
70L7GT 
71A 
75 
76 
77 , 

78 
79 
80 
81 
82 
83 
83V 
84 
85 
89 
99 
99V 
99X 
I7L7GT . 

I7P7GT . 

I7Z4GT 
17Z6GT 

FM-1000 
XXD 
XX F M 

$ .78 
.78 
.59 
.25 

1.10 
.74 
.74 
.74 
.88 
.54 
.79 
.81 
.88 

2.40 
.94 

2.48 
.94 
.94 
.94 

1.45 
.84 

I. IO 
.84 

I.00 
.90 

1.95 
.97 

I.10 
.64 
.79 
.84 
.94 
.94 

1.95 
.58 

I.00 
.45 
.59 
.78 

1.33 
.68 

2.34 
.88 
.14 
.14 
.84 
.88 
.25 
.60 
.60 
.60 
.34 
.34 
.34 
.74 
.45 
.89 
.60 
.20 
.33 

TRANSMITTING 

B22 $2.50 
B23 9.95 
B24 9.95 
B25A 4.95 
B26 4.95 
B27 19.50 
B29 2.50 
B32 3.95 
838 30.00 
B42 4.95 
B60 24.50 
N21 .89 

2API 11.95 
2B22 1.29 
2C4 1.12 
2C21 .49 
2C26A .39 
2C34 .79 
2C40 8.75 
2C43 12.95 
2C44 4.95 
2C51 4.95 
2E22 1.19 
2E24 4.95 
2E25A 4.95 
2E26 3.85 
2E30 2.45 
2121A 9.75 
2122 9.95 
2126 28.50 
2127 28.50 
2130 90.00 
2131 29.50 
2132 29.53 
2133 29.50 
2.134 29.50 
2137 12.50 
2138 12.50 
2148 27.50 
2149 37.50 
2150 72.00 

2.15413 $37.50 
2155 87.50 
21(23 45.00 
2K25 39.50 
21(28 35.00 
21(29 22.50 
21(33 3.75 
3AP1. 12.50 
3822 2.75 
3823 4.75 
3824 5.75 
3626 3.75 
3B27 3.75 
3628 8.50 

3C241/24G 2.00 
3C27B 8.50 
3C31 3.25 
3C45 17.50 
3D21A 1.75 
3DPI 4.75 
3E29 14.50 
3EP1 5.75 
3FP7 3.75 
3GPI 4.50 
3H P7 3.75 
4APIO 4.75 
4B32 9.75 
4C27 25.00 
4126 99.50 
4-65A 20.00 
4.65A *14.21 
4-250A ......41.25 
4-250A *29.50 
5AP1 3.50 
5BPI 4.95 
5AP4 3.50 
5BP4 4.95 
5CPI 4.95 
5CPIA 9.95 
5FP7 6.95 
5FP14 9.95 
5G PI 4.95 
SHPI 4.95 
5H P4 4.95 
5123 12.50 
5129 12.50 
511.1 24.50 
5JP2 24.50 
5JP5A ......24.50 
5LPI 19.50 
5LP5 9.95 
5NP1 5.50 
6CF 8.50 
6C21 22.50 
7BP1 4.95 
7BP7 7.50 
7C23 72.00 
7C25 90.00 
7D P4 14.50 
9C23 200.00 
9G P7 14.00 
9JP1 14.00 
9LP7 14.00 
0BP4 17.50 
OCP4 19.50 
2D p7 I4.95 
2FP7 14.95 
2GP7 14.95 
2H P7 14.95 
21(P4 49.50 
2TP4 37.50 
2LP4 25.73 
5E 1.15 
5R .75 

35TG 11.00 
35TG *4.50 
757L 13.25 
75TL 6.50 

00TH 18.25 
00TH 8.95 
OOTS 18.25 
SOTS *1.95 
1413 .75 
21A 2.50 

203A 8.50 
211 .49 
215A .15 
218 69.50 
221A 1.50 
227A 4.95 
231A 1.15 
247A 8.50 
2498 3.50 
249C 3.75 
250R 22.00 
250R *9.95 
250TH 33.00 
250TH *22.50 
250TL 33.00 
250TL *19.50 
252A 4.95 
254 14.95 
271A 4.95 

ONE OF AMERICA'S GREAT RADIO STORES 

R A D I O 
SUPPLY 
CORP. 

Janata I , 1952 

ata WRITE 
DEPT. 
R -1 -2 

274B $1.95 
276A 9.95 
282A/B 8.25 
283A 9.95 
284D 7.50 
286A 9.95 
287A 2.75 
290A 4.95 
291A 4.95 
293A 2.75 
294A 4.95 
301A 5.95 
304TH 60.50 
304TH *19.50 
304TL 60.50 
304T L *19.50 
307A 5.90 
3I0A 7.50 
311A 6.75 
327A .75 
328A 13.75 
331A 12.50 
350A 8.50 
350B 4.75 
354C/D 19.95 
357A 39.50 
367A 3.25 
37IA 1.25 
371 B .75 
374A ' 2.50 
393A 5.95 
398A 6.95 
399A 2.50 
400A 3.25 
401A 1.95 
417A 8.95 
464A 12.95 
527 12.50 
531 4.95 
532A 8.75 
575A 13.50 
700D 17.95 
703A 6.95 
704A .99 
705A 2.50 
706RY 37.50 
706CY 37.50 
707B 14.95 
708A 4.95 
709A 3.75 
710A 1.70 
713A 1.40 
714AY 6.75 
7158 9.50 
715C 29.50 
717A 1.50 
719A 28.00 
721A 4.95 
722A 2.75 
723A/B 14.75 
724A/B 3.75 
725A 7.75 
726A 6.75 
726B 27.50 
730A 12.50 
800 1.75 
80IA .28 
803 4.25 
805 4.25 
807 1.75 
808 4.95 
809 1.95 
810 9.95 
811 2.95 
811A 3.25 
812 2.75 
813 8.75 
814 2.75 
815 2.75 
816 1.25 
826 .75 
828 12.00 
829 12.75 
829B 13.75 
830 3.50 
8308 3.75 
832 9.95 
832A 12.50 
834 5.50 
836 3.75 
837 1.50 
838 2.50 
843 .29 
845 4.50 

27.50 
851 49.50 
852 27.50 
860 6.50 
86I 25.00 
864 .29 
865 1.25 
866A 1.25 
872A 2.40 
874 1.25 
876 .29 
878 1.65 
884 1.75 
902P1 11.50 
1;05 3.75 
918 1.50 
923 .99 

927 $1.25 
931A 4.75 
954 .35 
955 .40 
956 .40 
957 .40 
958A .40 
967 4.95 
975A 12.95 
991 .35 

603 5.00 
612 1.95 
613 .99 
616 1.50 
619 .35 
620 4.75 
621 1.20 
623 2.00 
624 1.50 
625 .39 
626 .45 
629 .39 
630 .98 
631 .99 
632 .75 
634 .70 
636 3.00 
638 .50 
642 .65 
644 .90 
645 1.98 
649 1.25 
654 2.00 
665 1.25 
851 1.75 
960 .70 

2050 1.25 
2051 1.35 
5610 1.00 
5654 4.50 
5670 5.50 
7193 .45 
8005 5.95 
8011 1.75 
8013A 2.75 
8014A 29.50 
8020 1.20 
9001 1.25 
9002 1.25 
9003 1.75 
9004 .59 
9005 1.95 
9006 .39 
C5B 9.75 
C6A 7.50 
C61 6.50 

C 18Ó6 
.49 

3 
CK1090 .69 
EF50 .75 
EL3C 4.95 
F123A 8.50 
F660 49.50 
F G 1 7 4.95 
FG27A 4.95 
FG32 6.95 
FG33 17.50 
FGBIA 3.50 
F G 104 25.00 
F8105 19.50 
F G I66 47.50 
FGI72A 34.00 
FGI90 12.00 
GL146 9.75 
GL451 .85 
G L5J30 47.50 
GL502A 1.98 
G L530 47.50 
G L559 3.00 
HF100 .5 
H F210 14.95 
HY69 2.50 
HYEI148 .49 
KU6I0 6.75 
MY101 49.50 
MX408U .35 
R1130 9.95 
REL2I 2.50 
REL36 .50 
RK20A 9.50 
R K25 4.48 
RI(47 3.95 
R I(48A 4.75 
RI(59 1.40 
R K60/1641 1.59 
RK72 .49 
R1(73 .49 
RX2I 2.75 

ÚX6653 4.66 
VR78 .60 
V R91 1.25 
V R92 .60 
VR105 1.25 
VR150 1.09 
VT I 27A 2.50 
VUIII 1.25 
W L460 14.95 
W L532A 2.50 
W L562 49.50 
W L616 35.00 

Minimum order $5. 20% deposit with orders unless 
;.rated. F.O.B. N.Y.C. Prices subject to change with- 
out notice. * SURPLUS wt ch Street, New York 6, N. y.. 
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PROOF OF THE NEW 0 -7 OSCILLOSCOPE'S 

OUTSTANDING 
PERFORMANCE 

the outstand- 

ing 
are actual, unretouched photographs showing 

response characteristics of the NEW 
left 19í 

1952 
a E0 H- 

ing frequency right a 4 MC sine 
KC 

KIT OSCILLOSCOPE - quare wave - to the rig 

wave as they actually appear on the screen. 
ny 

Two highly severe tests to make 
on ahe scope will 

show 
of scopes 

trace like 
these) - and the 
O -7 really comes 

through. 

NEW STYLE AND BEAUTY 
Style that's modern, yet functional - that's the trend of today - and Heath- kits are right up to the minute. Note the cut showing the new V -5 and AV -1 cabinet and panel construction- The front panel and rear cover slide right over the recessed flange of the case thereby eliminating sharp edges and pointed corners. The voltmeter 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 choosing Simpson Meters 'for their Heath- 
stkit 

VTVM, the Heath. Co. has set a new dar o f 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 
the outstared to note 

It is indeed or you are building with you 
ing sales records you 

This sales success is readily 

able, since are 
you 

cognizant 
ave established 

high 
for 

quality 
component suppliers. your comp proud that 

We at Chicago Transformer are p 

n 
ized quality 
ui product hand contribute g d to the popular popularity 

recog- 

nized 
Heathkits.. 
CHICAGO TRANSFORMER DIVISION 

Essex Wire Corporation 

L. S. RACINE 
Vice-President and Sales Manager 

HEATHKIT PRECISION 
RESISTORS 

required for 

the Heath Co. has spared 
Where exact resistance values are re 

instrument accuracy, g the finest resistors avail - 

ao effort 
Precision 

son 9 
resistors 

manufactured by 

Con. Pretalion n 
Inc., and Wilcor Corp., 

JAN (Joint Army -Navy) 
Continental Carbon 

extremely 
meet the rigorous J 

hl stable, have a low tem- 

perature 

and 
iare 

small m size, 

rear 
peranon-inductive, coee,cient, and can be held to great 

coefficient, components 
in 

accuracy. 1.óü 11 find q 

Ieathkits. 

COLLEGES USE HEATHKITS 

Coll the and Universities through - country are using Heath - kits in their electrical engineering, ,radio, and physics laboratories - testHeathkits 

at low 
answer good 

lu being rugged, dependable, and ac- curate. Trade schools are having their students build Heathkits to obtain a first hand working knowledge of test equipment and to get the practical experience gained by construction. Heath- kits fill school needs. 
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POIIT AGENT 

ROCKE INTERNATIONA 
13 E. 401, ST. 

NEW YORK CITY 
CANE. i4141AN.r. 

MODEL AV- 
Shipping we ght 5 lbs. s2 

NEW qieettit e r 

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 ané attenuators - 
hum investigation - and literally a multitude of otl-ers. 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 movament, and a clean layout of 
parts for easy wiring. A high degree of inverse feedback provides for stability and 
liriearity. 

Simple operation is accomplished by the use of only one control, a range 50 switch which changes the voltage ranges in multiples of 1 and 3, and DB 
ranges in steps of 10. 

The instrument is extremely compact, cabinet size - 41/2" /s" deep x 
4- 11/16" wide x 7 t" high, and the newly designed cabinet makes this 
the companion piece to the VTVM. For audio work, this kit is a natural. 

AUDIO FREQUENCY METER KIT AF -1 T 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 from the meter - completely simple to operate, and yet dependable results. Quality Simpson 200 microampere meter has two plainly marked scales (0 -100 0 -300. These scales, read in conjunction with the seven position selector switch, give full scale readings of 100, 

, 3000, 10,000, 50 100,000 cycles. Convenient ranges forOfast and easy readings. 

rib ranges isrmaintainedraand each r nge0has 
ratio 

indi- vidual Input impedance is high (1 megohm)lforanegligibleocircuit 
loadin 

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 m er 
reading. In addition, input wave shape is not critical (the unit will read the 
frequency 

c f a 7 
lifhebeco 

plementonsis 
s o 6SJ7 amplifier and cli 

and clipper, 6H6 meter pulse rectifier, 6X5 OD3 /VRI50 voltage regulator. Peer, GVG amplifier 
Construction is simple, and quality components 

power 

used throughout. 
and 

NEW 

qEar44' SQUARE WAVE 

GENERATOR K I T 

NEW Vieeaddit 
INTERMODULATON 

ANALYZER KIT 

mnentmis 
raaP dly 

testing 
beig 

of 
u being by 

more 
xperts as s her 

engineers 
best way to determine 

the characteristics of amplifiers, 

ording 
tworks, tc. 

- 
shows up those undesirable character- 

istics which contribute to listening fa- 

tigue when all other methods fail. 

The Heathkit ci choice of two high fre- 

quencies (3000 cycles higher 

queey) 
and 

onelow frequency 

cycles). Both 1:1 or 4:1 tutor of low 

to high frequencies 
and the ratiosbareeeas 

up 
set 
for 

testing, 
by means of a panel control and the in- 

strument's own VTVM. An output level 

control supplies the mixed signal at 
oe 

desired level with an output impedance f 

two thousand ohms. The Analyzer se 
fti n 

has input level control 
and proper 

105, and 

circuits feeding the instruments VTVM to 

voltages for operating 

You won't want to be without this new and efficient means n Built-in power supply furnishes slallcnecessarys 
of 305, 

3%. Built -in power suPP Y 

the instrument. 
testing 

MODEL IM -1 

Shipping . 
18 lbs. 

x 3950 wt 

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 corn - 
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 I.0 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 redly appreciate the wide range of this instrument, I O cycles to 100 kilocycles - 
continuously varia'ale. Kit is complete with all parts and instruction manual, and is easy to build. 

YOU SAVE B 

MODEL SQ -1 

Shipping wt- 04 lbs. 
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THE V-eu 1952 

Vtieetritlete 

OSCILLOSCOPE 

KIT 
MODEL O -7 

SHIPPING WEIGHT 24 LBS. 

$435° 
ea,ttvted 

New "spot shape" control for spot adjustment - to give really sharp 
focusing. 
A total of te, tubes including CR tube and five miniatures. 
Cascaded vertical amplifiers followed by phase splitter and balanced 
push -pull deflection amplifiers. 
Greatly rediced 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 synchron zation. 

NEW INEXPENSIVEC.Xt¢ct 

EECTR pNIC SWITCH KIT 

,anion piece 
to a scope 

switch, con - 
The pint 

and you can 
two different ut to ahscope ̀  

as an indi- 

vidual 

its outil each a easily both signals input is e. p 

Observe Gain Of each inputis) ily 
set 

once gain 13 
lc to aalput 

set l gun f frequency 
is simple and 

switching frequency' rflr)cand 
tcoarse and superimposed 

traces atm 
arced for individual 

study. 
com- 

parison or separated 
Phase 

I position control) 
r bias, both 

Use the 
clipping 

dtUe improper amotr- 
shift. anF traces of a 

the input and output 
wave 

generator over 

fier - as a stun 

The kit is comp limited range lote; all tubes. switches, 

cabinet, 
power 

transformer 

an d all other 

lus a 
detailed construction 

parcs. p 
Manual. 

.t 
The performance of the NEW, ILIPROVED. 
HEATHKIT 5" OSCILLOSCOPE KIT is truly 
amazing. The O.7 not on -y compares favorably 
with equipment costing d 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 coin - 
pen:tted vertical input which feeds a cathode follower stage - this 
accomplishes improved frequency response, presents a high impedance 
input. and places the vertical gain control in a low impedance circuit for 
minimum distortion. Following the cathode follower stage is a twin triode - cascaded amplifiers to contribute to the scope's extremely high sensi- 
tivity. Next comes a phase splitter stage which properly drives the push- 

pull. hi -gain. deflection amplifiers (whose plates are directly coupled 
to the vertical deflection plates). This line tube lineup and circuitry 
give a sensitivity of .03V per inch R\IS 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 f for improved frequency' response). 

The \\ IDE -RANGE SWEEP GENERATOR circuit incorporates 
as twin triode multisihratur !.cage for producing a good saw-tooth 
sweep frequency I with Later retrace tine). Has both coarse and 
vernier sweep frequency controls. 

And the scope has internal synchronization which operates on. 
ciclwr positive or negative peaks of the input signal - both high 
.1 ad low voltage rectifiers -Z axis modulation ( intensity modu- 
lation ) - new spot shape I astignmatism) 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 
FEAT' IRES- A special extra -wide CR tube mounting bracket 
is provided so that the vertical cascade amplifier. vertical phase 
sputter, vertical deflection amplifier. and horizontal deflection 
amplifier can mount near the base of the CR tube. This per- 
mits close connection between the above stages and to the 
deflection plates: distributed wiring capacity is greatly re- 
duced, thereby affording increased high frequency response. 

The power transformer is specially designed so as to keep 
its electrostatic and electromagnetic fields to a minimum - also has an internal shield with external ground lead. 

You'll like the complete instructions showing all details 
for easily building the kit - includes pictorials. step -by- 
step construction procedure, numerous sketches. schematic, 
circuit description. All necessary components included - 
transformer, cabinet. all tubes ( including CR tube), com- 
pletely punched and formed chassis- nothing else to buy. 

i- 
Models -1 lbs. 

Shipping 
1.11 

Ode/ 
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THE 1952 

Vleatt/tieet 

VTVM 
KIT 

MODEL V-5 

A real beauty - you'll have only highest praise for this NEW MODEL 
VACUUM TUBE VOLTMETER. Truly a beautiful little instrument - and 
i r, more compact than any of our previous models. Note the new rounded 
edges on the front panel and rear cover. The size is greatly reduced to occupy 
a minimum of space on your workbench - yet the meter remains the same 
large size with pla my marked scales. 

A set of specially designed control mounting brackets permit calibration 
to be performed s:ith greatest ease - also makes for ease in wiring. New 
battery mounting clamp holds ohms battery tightly into place, and base 
spring dip insures a good connection to the ohms string of resistors. 

The circuitry employs tsvo vacuum tubes -A duo diode operating when 
AC voltage measu.- ements are taken, and a twin triode in the circuit at all 
times. The cathode balancing circuit of the twin triode assures sensitive 
measurements, an yet offers complete protection to the meter movement. 
.Makes the meter burn -out proof in a properly constructed instrument. 

Quality components are used throughout -1%, precision resistors in 
the multiplier circuit -conservatively rated power transformer - Simpson 
meter movement - excellent positive detent, smooth acting switches - 
sturdy cabinet, etc 

And you can make a tremendous range of measurements - 1 V to 
1000V AC, ! , V to I1100V DC, .1 to over 1 billion ohms, and DB. 
Has mid-scale rem level marking for quick FM alignment. DB scale in 
red for easy identitìcation - 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 t pe Jr. reading desired- positions include ACV,DC--V, 
D(. -V, and Obtns. DC- position allows negative voltage to be 
rapidly taken. Zelo adjust and ohms adjust controls are conveniently 
located on front ncncl. 

Enjoy the numerous advantages of using a VTVM. Its high input 
impedance docsn',: "load" circuits under test - therefore, assures 
more accurate and dependable readings in high impedance circuits 
such as resistance coupled amplifiers, AVC circuits, etc. Note the 
30,000 VDC prole kit and the RE probe kit - available at low 
extra cost and specially designed for use with this instrument. With 
these two probes, you can make DC voltage measurements up to 
30,000V, or make 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. 

ea,-euned 
New styling, - formed case for beauty. 
New truly compact size. Cabinet 41/4" deep by 4- 11/16" wide by 73/e" 
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 1 /2V to 1000V AC, 1 /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. 

-s.vUV 
PROBE KIT 

AGEN 

$OCKEINTERNATION 
13 E. 40th S 

NEW YORK CIT 
CAM: ARIA.N. 
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Model SG -o 
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. 

Vfeeetteat 

CONDENSER 
CHECKER KIT 

0 
$1195 .0 

Model C -2 

Shipping Wt. 6 lbs. 

Checks all types of condensers - paper -- mica - ceramic 

.- electrolytic. All co a ser 
scales are direct reading 

quire no charts or multipliers. 
anyone can read. A leakage 

to 
range of 

can leakage 
Measures 

tò t 
and 

MF D. Condenser for 20 tto provided. 
ed reads re- 

sistance 

test and polarizing voltage o and 50% 

100 ohms to 5 megohms. The magic eye indicator 
power factor of elecuolyucs between 0 0 

ststance f rom 
operated and comes com- 

plete 

testing de transformer oP 
callbrated panel and 

The kit is 110V 
tube, 

cycle 
eye tube, cabinet, and use. 

all 
other 

hero arts. 
Has 

sorbe, dg 

all other parcs. Has clear detailed instructions for assembly 

Model T -2 shipping Wt. 71ós. 
The popular Heathkit Tracer has Signal 
bined with 

now bers coest 
speaker at 

a univeisal test 
The same 

no increase in me high n price. 
follows signal from to speaker - m antenna 
to saves valuable tes intermittents - 

quicker 
hour. Works service time -gives greater 

defective 
The .ests equally well on broadcast eFM 

income 
either speaker has an assortment per 

Push -pull or single ment of switching or 
receivers. phhers 

push-pull 
and si 

g output impedances. g ranges es 
micro- 

phones, 
60 nes, kup rand P systems. Comes complete: tests and 

cycle power 
instructions tr sfor, for tubes, plate. ec ssa y 

assembly probe, all necessary 110V 
Y and use. Y Parts, 

TUBE CHECKER KIT 
The Tube Checker is a MUST for radio repair men. Often customers want to SEE tubes 
checked, and a checker like this builds customer confidence. In your repairing, you will have a 

multitude of tubes to check - quickly. The Heathkit tube checker will serve all these functions - it's good looking (with a polished birch cabinet and an attractive two color panel) - 
checks 4, 5, 6, 7 prong Octals, Loctals, 7 prong miniatures, 9 prong miniatures, pilot lights, 
and the Hytron 5 prong types. AND IT'S FAST TO OPERATE - the gear driven, free - 

running roll chart lists hundreds of tubes, and the smooth. acting, simplified switching arrange- 

ment gives really rapid set -ups. 
The testing arrangement is designed so that you will be able to test new tubes of the future - without even waiting for factory data - protection against obsolescence. 

You can give tubes a thorough testing - checks for opens, shorts, each element 
individually, emission, and for filament continuity. A large BAD -? -GOOD meter scale 

is in three colors for easy reading and also has a "line -set" mark. 
You'll find this tube checker kit a good investment - and it's only $29.50. Model TC -1 

Shipping Wt. 12 lbs. 
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Model BE -3 
Shipping Wt. 17 lbs. 

Can be used as battery charger. 
Continuously variable output 0 - 8 Volts - not switch type. 
Heavy duty Mallory 17 disk type magnesium copper sulfide rectifier. 
Automatic overload relay for maximum protection. Self -resetting type. 
Ideal for battery, aircraft and marine radios. 
Dual Volt and Ammeters read both voltage and amperage continually - no 
switching. 

The new Heathkit Model BE -2 incorporates the best. Continuously variable out- 
put control is of the variable transformer type with smooth wiper type contacts. 

There are no switches or steps and voltage between 0 and 8 Volts is available 
at 10 Amperes continuous and 15 Amperes intermittent. Maximum safety from 
overloads and shorts provided by automatic overload relay which resets itself 
whet: 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 r%earidl' 
SINE ANC> SQUARE KIT WAVE 

AUDIO GENERATOR 
Designed with versa.ilitY, usefulness, 

and dependability in mind, the AG -7 

gives you hteatwyourofingeC 
needed -the 

shapes right Late wave. 
sine wave and switch and plainly cali- 

brated 
range 

scale give rapid and 
basyed frequency 
easy frequency selection, the toutputPto 
control permits secci.n8 

any desired level. 
impedance switch sets 

A high -low imp', 
the instrument for tither 

high 
high 

for con- 

nect 
an 

high 
output load, and on 

nett a high imp 

low to work r 
impedance 

with 
a low imp C re- 

Coverage 

transformer with negligible D 

sistance. is from 20 to 20,000 

cycles, and distortion is at a minimum - you can really trust the output wave 

shape. quality 4 gang tuning con- 
Six tubes, q metal cased determining circuit, Ädtre- 

denser, power transformer, 
filter condenser, 1% recision resistors in the frequency 

other parts 

construction 
with the kit -Plus, a complete consuc[ion manna - 

mendous kit, and. the price is truly low. 

Model AG -7 
,..., 

Shipping Wt. 15 lbs. 

450 

NEW sTetiteit ecG 

THE NEW 

TER ANDITES K 
A precision ' ̀  I T 

high nialiam 
portable only meter. Uses 

hgh 1°Typarts- Allpre 
deck Ó resistors three switch for troubc free mounting of parts, specially designed battery ' mounting bracket, smooth acting ohm adjust control, beutiful molded bakelite case, 400 micro -amp meter etc. movement, 
DC and AC volta 

10 - 3Oran 00 - 
1000-5 anges 

range 0 - 3000 
5000V. 

300,000. and 0 - 
Peres p 

Range Milliarn_ 
Easily assembled from 

100 "'SO plete instructions 
and spic tonal dlapramc pic- 

T.V. ALIGNMENT GENERATOR KIT 
Here is an excellent TV Alignment Generator designed to do TV service work quickly, 
easily, and properly. The Model TS -2 when used in conjunction with an oscilloscope pro- 
vides a means of correctly aligning television receivers. 

The instrument provides' a frequency modulated signal covering, in two bands, the range 
of 10 to 90 Mc. and 150 to 230 Mc.- ALL ALLOCATED TV CHANNELS AS WELL AS 
IF FREQUENCIES ARE COVERED. 

An absorption type frequency marker covers from 20 to 75 Mc. in two ranges- there- 
fore, you have a simple, convenient means of frequency checking of IF's, independent of 
oscillator calibration. 

Sweep width is controlled from the front panel and covers a sweep deviation of 0 -12 

Mc. -all the sweep you could possibly need or want. 
And still other cxcellcnt features arc: Horizontal sweep voltage available at the front 

panel (and controlled wish a phasing control -both step and continuously variable attenu- 
ation for setting the outaut signal to the dcsircd level -a convenient instrument stand -by 
position -vernier drive )f both oscillator and marker tuning condensers-and blanking 
for establishing a single trace with base reference level. Make your work easier, save time, 
and repair with confides ce -order your Heathkir TV Alignment Generator now! 

Model TS -2 
Shipping Wt. 20 lbs. 
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Model 18 -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 .01 Ohms to 10 meg., capacitance 
from .00001 to 100 MFD, inductance from 10 microhenries to 100 henries, dis- 

sipation factor from .002 to 1, and storage factor from 1 to 1000. And you don't have 
0) worry about selecting the proper bridge circuit for the various measurements - the 
instrument automatically makes the correct circuit when you set up for taking the 
measurement you want. Bridge utilizes Wheatstone, Hay, Maxwell, and capacitance . 

comparison circuits for the wide range and types of measurements possible. And it's self 
powered - has internal battery and 1000 cycle hummer. No external generator required - has provisions for external generator if measurements at other than 1000 cycles are 
desired. Kit utilizes only highest quality parts, General Radio main calibrated control. 

Mallory ceramic switches, excellent 200 microamp zero center gal- 
vanometer, laboratory type binding posts with standard 3/4 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. 

$695° 
gemi LABORATORY 

RESISTANCE DECADE KIT 

$195ó 
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 cabi- 

net attractive It's build, and comes 

ll parts and construaion manual. 

ECONOMY . . . 6 WATT 

AMPLIFIER KIT 

Model A -4 

Ship. Wt. 8 lbs. 

No. 304 12 inch 
95 . $6 speaker . .. V 95 

This fine Heathkit Am- 
plifier was designed to 
give quality reproduction 
and yet remain low in 
price. Has two preamp 
stages, phase inverter 
stage, and push -pull beam 

power output. Comes complete with six tubes, quality 
output transformer (to 3 -4 ohm voice coil), husky 
cased power transformer and all other parts. Has tone 
and volume controls. Instruction manual has pictorial 
for easy assembly. Six watts output with response flat 
± 11/2 db from 50 to 15,000 cycles. A quality ampli- 
fier kit at a low price. Better build one. 

POWER LABORATORY 

S PPLY KITS 
-defter/. 

No load . 
150 -400V DC 25 MA ... 
30 -310V DC 50 MA 

Higher loads: Voltage 25-250V DC 
9e drops off proportionally Every experimenter needs a good power sup- ply for electronic setups of all kinds. This unit has been expressly designed to act as a 

HV' supply and a 6.3 V filament voltage source.. Voltage control allows selection of HV output desired (continuously variable within, limits outlined), and a Volts -Ma switch 
choice of output metering.S® A large rge plainly marked and direct reading meter scale indicates either DC voltage out- put in Volts or DC current output in Ma. (Range of meter 0 -500V D.C., 0 -200 Ma. Model PS- 1 ..... Shi 

D.C.). Instrument has convenient stand-by p' Wt. 20 lbs. Comes with power transformer filament ptransformer, pllet 
light. two 1619 control tubes, completely punched and formed chassis, 

detailed construction manual, and all other 
meter, rectifier, 

parts to make the kit complete. 

''eat` HIGH FIDELITY . . . 20 WATT 

AMPLIFIER KIT 
Our latest and finest amplifier - the model A -6 
(or A -6A) is capable of a full 20 Watts of 
high fidelity output - good faithful reproduc- 
tion made possible through careful circuit de- 
sign and -the use of only highest quality com- 
ponents. Frequency response within i- 1 db 
from 20- 20,000 cycles. Distortion at 3 db 
below maximum power output (at 1000 cycles) 
is only .8 %. The power transformer is rugged 
and conservatively rated and will deliver full 
plate and filament supply with ease. The out- 
put transformer was selected because of its 
exceptionally good frequency response and wide 
range of output impedances (4-8-16-150-600 
ohms). Both are Chicago Transformers in 
drawn steel case for shielding and maximum 
protection to windings. The unit has dual tone Shipping Wt. 18 lbs. 
controls to set the output for the tonal quality desired - treble control accentuates up 
to 15 db at 10,000 cycles - bass control gives bass boost up to 10 db at 50 cycles. 

Tube complement consists of 5U4G rectifier, 6SJ7 voltage amplifier, 6SN7 amplifier 
and phase splitter, and two 6L6's in push -pull output. Comes complete with all parts 
and detailed construction manual. ( Speaker not included. ) 
MODEL A -6: For tuner and crystal phono inputs. Has two position selector switch for 
convenient switching to type of input desired. 

$335° 

MODEL A -6A: Features an added 6SJ7 stage (preamplifier) for operating from variable 
reluctance cartridge phono pickup, mike input, and either tuner or standard crystal phono 
pickup. A three position selector switch provides flexible switching. $35.50 Shipping Wt. 18 lbs. 

YOU SAVE BY ORDERING DIRECT FROM MANUFACTURER -USE ORDER BLANK ON LAST PAGE 

ERMORT AGENT 

ROCKE INTERNATIONAL CORP. 
13 E. 0th ST. 

NEW YORK CITY (16) 
CA9l E: ARlA1.N. Y. ... BENTON HARBOR 15 MICHIGAN 
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Model BR -1 Broadcast 
Model Kit covers 550 
to 1600 Kc. Shipping 
Wt. 10 lbs. 

Model AR -1 3 Band 
Receiver Kit covers 550 
Kc. to over 20 Mc. con- 
tinuous. Extremely high 
sensitivity. Shipping 
Wt. 10 lbs. 

TWO HIGH QUALITY eea %`wer° 
S U P E R H E T E R O D Y N E RECEIVER KITS 
Two excellent Heathkits. Ideal for schools, replacement of worn out receivers, amateur and custom installations. 

Both are transformer operated quality units. The best of materials used throughout - six inch calibrated slide rule dial - quality 
power output transformers - dual iron core shielded. I.F..coils - metal cased filter condenser. The chassis has phono input jacks, 110 Volt 
output for phone motor and there is a phono -radio switch on panel. A large metal panel simplifying installation in used console cabinets 
is included. Conies complete with tubes and instruction manual incorporating pictorials and step -by -step instructions (less speaker and 
cabinet). The th-ee band model has simple coil turret which is assembled separately for ease of construction. 

Model FM -2 

Ship. Wt. 9 lbs. $22 :° 

T R U E F M FROM 
ee,a,e4,4ee- FM TUNER KIT 

The Heathkit FM Tuner Model FM -2 was designed for best tonal reproduction. The 
circuit incorporates the most desirable FM features - true FM. 

Utilizes 8 tubes: 7E5 Oscillator, 6SH7 mixer, two 6SH7 IF amplifiers, 6SH7 limiter, 
two 7C4 diodes as discriminator, and 6X5 rectifier. 

The instrument is transformer operated making it safe for connection to any type 
receiver or amplifier. Has ready wound and adjusted RF coils, and 2 stages of 10.7 Mc IF 
(including limiter). A calibrated six inch slide rule dial has vernier drive for easy tun- 
ing. All parts and complete construction manual furnished. 

MAIL TO THE 

HEATH COMPANY 

BENTON HARBOR 
15 , 

MICHIGAN 

Quantity Item 

O R D E R B L A N K 

Price Quantity item 

SHIP VIA 

Parcel Post 

Express 

Freight 

Best Way 

Price 

Heathkit Oscilloscope Kit - Model O -7 Heathkit H.V. Probe Kit - No. 336 

Heathkit VTVM Kit - Model V -5 Heathkit R.F. Signal Gen. Kit - Model SG -6 

Heathkit FM Tuner Kit - FM -2 Heathkit Condenser Checker Kit - Model C -2 

Heathkit Broadcast Receiver Kit - Model BR -1 Heathkit Handitester Kit - Model M -1 

Heathkit Three Band Receiver Kit -Model AR -1 Heathkit Power Supply Kit - Model PS -1 

Heathkit Amplifier Kit - Model A -4 Heathkit Resistance Decade Kit - Model RD -1 

Heathkit Amplifier Kit - Model A -6 (or A -6A) Heathkit Impedance Bridge Kit - Model lB -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 cel Post Orders, include postage for weight shown and insur- 
ance. (We insure all shipments.) 

On Express Orders, do not include transportation charges - they 
will be collected by the Express Agency at time of delivery. 

ALL PRICES SUBJECT TO 

Enclosed find Check Money Order for 

Please ship C.O.D. Postage enclosed for lbs 

CHANGE WITHOUT NOTICE 

MOTE AGENT 

ROCKE INTERNATIONAL CORP. 
13 E. 4013 ST. 

NEW YORK CITY (161 
CAM: N. Y. ... BENTON HARBOR 15 , MICHIGAN 
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BUILT -IN HOME TV 

SYSTEMS 

MODEL 
605 

Lower cost ... Handier size 

Ideal for house calls 

INCLUDES: 
HIGH SENSITIVITY 

MULTIMETER 

YOU NEED THIS -at a price of only 
$12.60 more than the standard HICKOK 
Tube Tester you get a built -in multi - 
meter that uses a vacuum tube for its 
rectifying element to provide a better 
multimeter than any other you can 
buy. Measures volts, resistance, current 
and also capacitance -a very impor- 
tant servicing measurement. 

All this is included in addition to 
the HICKOK Dynamic Mutual Conduct- 
ance Tube Tester circuits. The 605 is 

complete. Entirely built to the high 
HICKOK standards. 

DESIGN FEATURES 

Scale readings in micromhos for most 
accurate tube evaluation Ranges: 
0- 3,000, 6,000, 15,000 micromhos. 

HICKOK tube gas test. 

Tests tubes under simulated operate 
ing conditions. 

Contains all the latest tube sockets and 
complete built -in reference chart. 

Test leads included. 

Write for detailed information or see 
your HICKOK jobber today. 

THE HICKOK ELECTRICAL INSTRUMENT CO. 

10524 Dupont Avenue Cleveland 8, Ohio 
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Fig. 1. Over -all view of the "Mul -Tel" unit 
which is designed to provide multiple out- 
lets for single family dwellings. The box 
is placed out of sight near the antenna. 

NOW that more and more families 
are keeping their small- screen 

television receivers as a second set, a 
new and profitable market has opened 
up for the technician. 

The development of a small, home - 
sized master television and FM anten- 
na system is expected to further stimu- 
late consumer interest in retaining or 
purchasing a second receiver. Designed 
to be installed during the construction 
of a new dwelling or added to older 
structures, this unit provides four an- 
tenna outlets in the house, their loca- 
tions being a matter of choice at the 
time of installation. Since the system 
also carries FM signals one of the out- 
lets can be used in the room in which 
an FM receiver is to be connected. All 

Fig. 2. Close -up of the receptacle which is 
the only part of system visible in room. 

By 
IRA KAMEN 

Director of Sales 
Brach Manufacturing Corp. 

The stead) increase in 'milli- 
set homes provides a new 
market for TV technicians. 

wiring is within the walls, the only 
visible evidence being the receptacle 
plate which appears on the wall at 
each of the four outlets. One such 
unit is shown in Fig. 2. 

The key to this new system is the 
four -set coupler developed and pro- 
duced by Brach Manufacturing Cor- 
poration. This simple device, shown in 
Fig. 1, is connected to any good an- 
tenna with a 300 ohm, ribbon -type 
transmission line. Four receptacles are 
provided at the bottom of the box's 
panel to accommodate four coaxial 
connectors, from which four coaxial 
lines run to the outlet locations. 

The four outlets provide signals 
which are only 6 db lower than the 
signal from the antenna itself as the 
four -set coupler divides the antenna 
signal into four equal parts. None of 
the signal is dissipated in a dummy 
load, as is the case in resistor systems, 

Fig. 3. How transmission lines are set up 
as bifiliar windings around a coil form. 

Fig. 4. Schematic of the four -set coupler. 
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i 

Type 
PE86 
DM416 
DM33A 
PE101C 

BD AR 93 
23356 
35C0458 
ZA-085 
ZA-056 
B-19 pack 

D-104 

DA-3A 

5053 
PE73CM 
CW21AAX 

PE94 

DYNAMOTORS 
Input Output 

Volts Amps. Volts Amps. 
28 1.25 250 .060 
14 6.2 330 .170 
28 7 540 .250 

13/26 12.6 400 .135 
6.3 800 .020 

28 3.25 375 .150 
27 1.75 285 .075 
28 1.2 250 .060 

12/24 4/2 500 .050 
12/24 8/4 12/275 3/110 

12 9.4 275 .110 
500 .050 

12 225 .100 
440 .200 

28 10 300 .060 
150 .010 

14.5 .5 
28 1.4 250 .060 
28 19 1000 .350 
13 12.6 400 .135 
26 6.3 800 .020 

9 1.12 
28 10 300 

150 
14.5 

.200 
010 
5 

Radio 
Set 

RC 36 
RU 19 
BC 456 
SCR 515 

APN -1 

Mark II 

SCR 522 

APN -1 
BC 375 

SCR 
522 

SPECIAL CONVERTER 
IN: 115VDC, OUT 12 /26VDC, 500W 

BRAND NEW $99.50 

INVERTERS 
PE 218 -E: Input: 25 28 vdc. 92 amp. Output: 115 v, 

350 -500 cy. 1500 volt- amperes. Dim: 17 "x6;4 "x10 ". 
New (as shown) $49.50 

PE 218 -H: Same as above except size: 16%" x 6" x 10" 
New $49.50 

PE 206: I put: 28 vdc, 38 amps. Output: 80 v, 800 cy. 
500 volt- arnps. I lim: 13" x 5 ! _" x 10 New $22.50 

SAVE THAT FINAL!!! 

m m 

Variable overload protection with this 
new device. Continuously variable from 
30 MA thru 250 MA, with dial marked 
at following points: 
30- 35- 40- 45- 50- 60 -75- 100 -150 -200 MA 
Other intermediate points may easily be 
marked on polished dial. Husky Relay 
has DPST contacts that will handle 10 
amps. May be used for grid -drive protec- 
tion as well as in B- minus lead of HV 
supply, only 20V drop. Completely en- 

closed in metal case, designed for fro:,,. °snel mounting. 
Size 51._" H x 3!.; W x 2'4" D. M;_.,nfactured by 
Westinghouse and G. E. Thyrite o c'cction. @3.95 Brand new in original cartons. While') :. ey Last!. 

MOBILE CIRCUIT PROTECTOR 
Kllxon Type PM -opens at 35A Thermal overload - 
won't pop off when starting. Miniature -easy $0.59 M tg ea. 

LINE FILTERS 
LINE FILTER. GE 100 Amp Filter w /2x5Mfd 
50V oil cond. 
10VACs DC. $1.39 
1KW LINE FILTER, 
clean up BC1 & TV1. 
Easy to $3.95 Mount 
Noise Filter. Jx51E. 

10 Amp $1.29 

Noise Flit. Jx55D 
4 Amp 35c 

932 PHOTO TUBE 

Gas Photo - 
tube having 
S1 response, 
particularly 
sensitive to 
Red and Near 
Infrared Ra- 
diation. Can 

be used with incan- 
descent light source. 
Send for Data. 

7 5, 1. Price 

OIL CONDENSERS 
Mfd. Volt. Price 

5 50 $0.45 
650 
15 
0.5 

2x0.5 

1.5 
2 

3x.01 
1 
.5 

2x0.1 
2s0.1 

0.1 
2x0.1 

0.1 
2x0.15 

.015 
.0016 
.25 

1 

.5 

80 
220AC 

1000 
1000 
1000 
1000 
1000 
1200 
1500 
1500 
1500 
2000 
4800 
6000 
7000 
7500 
8000 

16000 
15000 
20000 
25000 
25000 

7500 

1.95 
2.20 
.69 
.70 
.75 
.85 
.90 

1.35 
1.30 
1.40 
1.45 
1.10 
1.20 
2.39 
3.75 
1.25 
4.75 
8.95 
5.95 

INERTEEN PRE- 
CIPITRON CAPA- 
CITOR TYPE FL 

2x0.135 (r, 7500V $12.95 

MANY OTHERS 

SILVER MICA BUTTONS 
M M F. 

40 
50 

100 

MMF. MMF. 
175 500 
180 
185 

$7.50 PER 100 

TEST SETS 
TS 56A /AP 
TS 102 /AP 
TS 62 /AP 
TS 36 /AP 
TS 12 UNIT 2 
TS 69 /AP 
TS 33 /AP 
C W60 -ABM 
LU -1 
LU -3 
TS 159 
TS 226 
TS 250 /APN 
TS 89 
I-203-A 
TS 11 /AP 
BC 438 
CS60 -AB W 
1 -158 
1 -222 
1 -185 
TS 268/U 
Send for Further Info. 

and Price 

B -19 MK11 TRANS - 
RECEIVER 

Less Power Pack .. $32.50 
B -19 Power Pack. 8.95 

ID -24 ARN -9 
Dual 0 -200 Mi- 
croamp, Move- 
ment in 3" Case. 
ILS Equipment 

$9.95 

' W /!%/!! ! / l 'I ic A i 0'/!s 

A RC5 tl MODU- 
LATOR .e MD7 /ARC5 

Plate Modula- 
tor w /dyna- 

motor complete w /Tubes 
1 -1235, 2 -1625, 1- 
VR50. Good cond. 
Price $7.95 

TRANSFORMERS 

ALL PRIMARIES 

í15V, 60 CYCLE 

COMBINATION TRANSFORMERS 
Stock No. Rating Price 
CT-77B 5500V .002 2.5V/2A, 

12KV TEST, 
6.3VCT/.6A, 
4600V TEST...$12.95 

CT-75B 1200VCT 600MA 2X5VCT/6.2A, 
6.3VCT/3A, 
6.3V/.3A 14.95 

CT-J5-2 600VCT 200MA 5V/6A 4.95 
CT-825 360VCT .340 6.3VCT/3.6, 

6.3VCT/3A. . . . 3.95 
CT-626 1500V .160 2.5/12, 30/.100. 9.95 
CT-15A 350VCT .070 6.3/.6,6.3/1.8,31bs. 2.95 
CT-071 110V .200 33/.5/1,5V/10, 

4.95 
CT-378 2300V 4MA 2.5/2 6.95 
CT-367 580VCT .050 5VCT/3A 2.25 
CT-721 550VCT .100 6.3/1, 2.5VCT/2 2.95 
CT-99A 2x110VCT .010 6.3/lA, 2.5VCT/7A 3.25 
CT-403 350VCT .026MA 5V/3A 2.75 
CT-610 1250 .002MA 2.5V/2.1A, 2.5V/ 

1.75A 4.95 
CT-137 350VCT .0265,1A 5V/3A 2.75 
CT-456 390VCT 30MA 6.3V/1.3A, 5V/3A. 3.45 
CT-160 800VCT 100MA 6.3V/1.2A, 5V/3A. 4.95 
CT-319 660VCT .085A 5V/2A, 6.3/7.5A, 6.3A 3.25 
CT-931 5S5VCT 86MA 5V%3Á 3V/6A 4.95 
CT-441 50-46V 200MA 110VCT/2A 2.75 
CT-442 525VCT 75MA 5V/2A, 10VCT/2A, 

50 V/200MA.. . . 3.85 

KLYSTRON TRANSFORMER 
PRI: 115V, 60 C'Y. 
SEC: 1050V /10MA, MINUS 625V /5MA, 26.3V/ 

4.5MA, 2x2.5V/3A, 6.3V, 3A. 
Stock No. CT -341. Only a few left at $22.45 

FILAMENT TRANSFORMERS 
Stock Rating Price 
FT -104 6V /5A $ 4.78 
FT -924 5.25V/21A, 2x7.75V/6.5A, 2x26V/ 

2.5A 17.95 
FT -824 16V /1A, 7.2V/7A, 6.4V /10A, 6.4V/ 

2A, 2x26V/2.5A 12.95 
FT -357 9VCT /45A 14.75 
FT -781 866 Trans. 2x2.5/5A 2.25 
FT -674 8.1V /1.5A 1.10 
FT -157 4V /16A, 2.5V/1.75A 2.95 
FT -101 6V /.25A .79 
FT -55 -2 7.2V/21.5A, 6.5V/6.85A, 5V /6A, 

5V /3A 8.95 
FT -986 16V C"1 4.5A or 12V ® 4.5A 3.75 
FT -38A 6.3/2.5A, 2x2.5V/7A 4.19 
FT -A27 2 5V/2.5A, 7V /7A, TAP 2.5V/2.5A, 

16KV TEST 18.95 
FT -340 2x2.5V/3A, 7V /7A -23KV TEST 24.95 
FT -038 6.3V /500A, WELD 29.45 
FT -364 6.3V /2A, 6.3V/4.5A 2.29 

PLATE TRANSFORMERS 
Item Rating Each 
PT -614 4730V C:T /500MA, 12KV INS $29.95 
PT -976 Auto: 120VCT /10MA .69 
PT -31A 2 x 300V/5 MA .79 
PT -033 4150V/400 MA 1154 x 9) W x 9" D 

70 lbs 49.95 
PT -403 Auto: 70V /1A 2.29 
PT -160 1120VCT /770 MA, 590VCT/82 MA, 

25 lbs 24.95 
PT -170 Auto: 156/146/137/128 -.71A 
PT -31A 2 x 300V 5 MA 
PT -976 120 V CT/ 10 MA 
PT -12A 2S0VCT /1.2A 
PT -919 1200 -0 -1200 200 MA 

.79 

.79 
2.95 
8.95 

SPECIAL FIL. TRANSFORMERS 
Item Pri. Output Price 
STF -946 210/220/230 2.5V/4A, 3W' H x 2.%" 

x 2S.í" D 5 1.29 
STF -638 230 5V /9A, 5M." H x 4M" x 

341" 1.25 
30- 25 -20V /1 MA .69 
2.5V/6.5A 1.10 
5V/12/9A 2.95 
3 x 2.5V /57, 2.5V/15A 5r x5x415 5.25 
2.5V/500A, 7 x 5% x 5. 19.95 
2 x 40V/.05/2 x 5V /6A, 

12.6/1A 2.95 
STF -631 230 2 x 5V/27A 2 x 5V /9A, 

103/411 x 5 x 7 30 lbs. 24.95 
3 x 2.5V/5A, 2.5V/15A 9.95 
2.5V/60 ACT 15.95 
5VCT /30A,3000VTEST 17.50 

STF-682 220 
STF-968 230 
STF-405 230/115 
STF-370 22/440 

STF-619 11/220 
STF-11A 220 

STF-370 220/440V 
STF-085 220/440V 
STF-083 220/440V 

VARISTORS 
D-167176 $0.95 
D-172155 2.25 
D-172307 1.75 
D-167208E 1.85 
D-168687 .95 
D-171812 .95 
D-171528 .95 
D-162356 (308A) 1.50 

THERMISTORS 
D-166288 $1.50 
D-167332 (tube). 1.50 
D-170396 (bead) 1.50 
D-167613 (button) 1.50 
D-164699 for MTG 

BC605 INTERPHONE AMPLIFIER 
Easily converted to an ideal inter- 
communications set for office-home- 
or factory. Complete w /conversion dia- 
gram for 110V operation. 75 $YY 4. 
Brand New .7 

UNIVERSAL 
POWER 

TRANSFORMER 
Pri: Vibrator Input 
0: 6/ 12/24/ 110 V DC 
AC Input: 110 /220V, 
p 60 CY. 
Sec: 230- 0 -230V - 

40MA, 6.3V - 
1.8A 
Ea. $1.49 

"BEAM- BOOM" 
A NATURAL FOR THAT 
NEW 2 -OR -3 ELEMENT 
PLUMBERS DELIGHT S FT. LONG, OF TUBULAR 
STEEL CONSTRUCTION. 
END BRACKETS FOR 
MOUNTING ELEMENTS 
MAST MTG. CUP 3" D1A M- ETER. ONLY 20 LBS., NET WT. 
TAKE 'EM AWAY 
FOR ONLY $4.95 

RADAR 
A P5-2 
APS-4 
APS-10 
APS-15 
SA-SC-SN 

MANY 

RADIO 
APN -4 
SCR -518 
SCR -545 
FDMK -4 
MK -10 

OTHER SETS -WRITE 

SONAR 
QBF 
QBG 
QCJ 
Qcl 
QCQ 

SELENIUM 
RECTIFIERS 

UP TO 18 VAC I N- 
UP TO 14 VDC OUT 

5 2.50 
4.00 
6.00 
7.50 

2A 
4A 
6A 

l0A 
12A 9.00 
24A 18.00 
UP TO 36 VAC IN- 
UPTO28VDCOUT 

$ 3.00 
4.00 
8.00 

14.50 
18.00 

IA 
2A 
4A 

í0A 
12A 
24A 
UP TO 54 VAC !N- 
U P TO 42 VDC O UT 
2A $6.50 

UP TO 120 VAC IN -UP TO 100 VDC 
OUT 

2A $11.00 
í0A 48.00 
12A 60.00 
Special Rectifiers 

On Request 
Hi- Current Chokes 
1 HY -12 Amp -46 

Ohms... $14.95 
.01 HY -2.5 Amp - 

Cased $2.25 
LO -VOLT. XFMRS 

Primaries 115v, 
60 Cycle 

36V -40V at 3.5 
amps $3.75 

24v -1.5A 1.95 
8v -1.5A .98 

16v -5A 3.75 
12v -5A 3.75 

PRECISION 
RESISTORS 

OHMS OHMS OHMS 
5 150 7,500 
5.05 25 10,000 

10 430 12,000 
18 468 

- 17,000 
52 800 20,000 

120 920 30,000 
125 1100 35,000 
128 4300 84,000 
30e EACH....10 FOR 52.50 
100K 120K 150K 220K 
40c EACH....10 FOR $3.50 
1 MEGOHM....EACH 75c 

HI -FI UNIVERSAL 
OUTPUT TRANS- 
FORMER 

Amertran Sllcor. 
PRI: 20,000/16, 
000/ 5000 / 4000 
ohms. Sect. 500/ 
15/7.5/5/3.75 
/1.25 ohms. 30 db. comm. 
Flat to 20,000 CY. 
w /Diag $4.75 

AUDIO TRANSFORMERS 
AT501 HI -FI Special: PRI: 3000 ohms 
P -P /Sec: 4/16/12/50/200 ohms 60- 
10,000 CY. -1 db 50W as shown. $3.49 
ÁT152 HI -FI Driver Prl: 10,000 ohms 
Sec: 40,000 ohms PP Grids 50 -15 KC/ 
1 db $1.49 

AT063 Output to H.S. or line PRI: 14,200 ohms 
SEC: 8000 /600 ohms $1.19 
AT449 HI -FI Driver (5000 ohms) to P.P. output 
grids (4,000 ohms) 100 -10.000 CY. 10 W. 6V6 to 
PP 805's $2.39 
AT666 Intercom Input: Spkr (-4-8 ohms) to grid 
(250,000 ohms) $0.69 
AT415 Plate (18,000 ohms C.T.) to line (125 ohms) 
175 w. -500 -600 CY $1.95 
AT858 Plate (10,000 ohms C.T.) to line' V.C. (500/ 
125/30 ohms) HI -FI -50 W 56.95 
AT070 Mike -or -Line (250 ohms) to grid (250,000 
ohms C.T.) . $1.29 
AT765 Mike -or -Line (600 ohms) to grid (50,000 
ohms C.T ) $0.89 

FILTER CHOKES 
Stock Description Price 
CH -250 SWING. 2.5- 24H/.4 -.05A 10KV Test.$7.95 
CH -8 -19 SWING. .006H/5A- .03511/.5A .032 

ohms DCR, 1KV TEST 3.95 
CH -776 1.28 H /130 MA /75 ohms 2.25 
CH -344 1.5 H/145 MA /1200V Test 2.35 
CH -854 1 HY /80 MA 1.29 
CH -43A 10 HY /15 MA -850 ohms DCR 1.75 
CH -999 15 HY /15 MA -400 ohms DCR 1.95 
CH -511 6 H /80 MA -310 ohms DCR 2.45 
CH3 -501 2x.511/400 MA 2.79 
CH -188M 5 HY 200 MA 1.79 
CH -488 10 HY .030A 1.19 
CH -791 Dual 1.75 -.125 HY 100 MA 1.27 
CH -86C Dual .01 -3.5 HY 950 -75 MA 1.10 
CH -981 15 HY .110A 1.59 
CH -22 -1 1 HY .100A 1.17 
CH -779 .6 HY .490A 1.25 

SW .09/.018 HY 3/.3A 8.95 
10000 HY O MA 2.75 
2.2 HY 80 MA .98 

CH-25A 
C H -922 "X" band Guide 2.50 i CH-043 

All merch. guar. Mai orders promptly filled. All prices F.O.B. N. Y. C. Send MO or check. Only shipping chgs. sent C.O.D Rated concerns send P. O. 

COMMUNICATIONS EQUIPMENT CO. 
131 Liberty St., New York, N. Y. Dept. N -1 CHAS. ROSEN Phone: Digby 9 -4124 
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arríe, eiemdrecdiow 

AO OTHER CARTRIDGE CAN 

P1RFORM LIKE A PICKERING. 

patented design 
d 

P»a)ciales 
DYII%IIC CO1 PL1G,* 

throughput the entire audible ravage 
* DYNAMIC 

COUPLING 
ASSURES 

constant stylus contact 
with the record grooves 
over the entire audio 
spectrum (20- 20,000 cps) 

full frequency response 

full transient response 

NO RESONANCES 
NO MISTRACKING 
NO GRINDING OF 
GROOVE WALLS 

Pickering Cartridges transmit 
all of the sounds in the musi- 
cal spectrum, without loss of 
definition, just as a fine opti- 
cal lens passes all of the col- 
ors in the rainbow. 
For literature address Dept. C 

Well-informed engineers and technicians, schooled in 
the science of electro- mechanics, know that only wide - 

- '-rt'ríige frequency response' provides full transient re- 
sponse; the eleetronic,"'phenomena which enables the 
reproduction of orchestral music with all the subtle 
sounds ihtbb give each musical instrument its individual 

araater. 

Pickering engineers and designers have but one objec- 
tive ... to produce products that will please the music 
lovers' insatiable appetite for the flawless recreation of 
recorded music ... for the utmost in quality insist upon 
Pickering Audio Components. 

& COMPANY, INCORPORATED/ 
OCEANSIDE, NEW YORK 

FOR BETTER TOWERS 
AT LOWER COST! 

Ask about AERO 

COST LESS 
Because AERO TOWERS are aircraft -de- 
signed, lower manufacturing costs and 
lower weight are passed on as savings 
to you. 

LAST LONGER 
Quality galvanized steel DIP -COATED 
inside and out with aluminum enamel keeps 
AERO TOWERS bright and new. Rust re- 
sistant -will not brown. 

STRONGER 
AERO TOWERS are ALL -TUBULAR in con- 
struction -the proven aircraft design for 
years of service. 

EASY TO CLIMB AND SERVICE 
Strong electric aircraft welds at EACH 
joint (not just one or two) prevent sway. 
Tubular construction provides sturdy, safe, 
comfortable, ladder -like cross members 

QUICKER TO INSTALL 
Aircraft precision tolerances assure ac- 
curate fit of components. Light and easy 
to erect. Strong durability and attractive- 
ness assure customer satisfaction. 

Ask about the "JIFFY" -a new, inexpensive 
tower for 20, 30 and 40 foot installations. Write 

for your nearest jobber. 

AERO TOWER DIVISION 
Knepper Aircraft Service 

1016 Linden Street 
Allentown, Pa. 
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W Crystal Diodes!! r 
Z 1N21 69c; 10 /$ 6.50 m 
O 1 1.23, 

Ceramic 
10/30.00 i 

F RR Sq. Ceram,. I; 10 0 O i x 1 x 1, d b l e. 
8/32 thrd. 12c each 10/.98 Z 

J Radio Builders' Library for Beginner & Ad- 
vanced Hams . . 15 Sets of S.W. Receiver & 
Transmitter Construction Data for only .98 

AN -74A Blade Antennas (SCR -522), new .69 I- 
1 i20 H.P. GE Motor . . 1725 

RPM, dble. a /g" shaft. 110. -1 

F VDC /.7A O.D. 43/4 "x51/2 ". . 2.95 -f 
' W -1106 Field Wire . . rolls 0 

100 -400 ft. only... - . - - 1 /2c ft. Z 
W -11013 on original Steel Reels IS 

1/2 Mile e (Wt. 80 lbs.).. 8.95 tiÜ. / 1 Mite Reel (Wt. 164 lbs.) 17.50 
Shod. F.O.B. N.Y.C. cheapest way, 
Rosette Screws . . bronze, 
Crrystal" Hand Mike 

1. 
High l'i. 25 

dellty, hi- imped. Moulded black bakelite case. O 
3.95 Z 

Mike Chassis Connector (PC1M) sgle. cont .15 IS 
Acoustic Celotex Cabinet Lining, 14x14x1/2 .49 

TUBES!! TUBES!! TUBES!! 
90 -Day Guarantee -Plain white cartons. r 

#24, 27, 39, 41, 42, 55 or 89....... .39 p 
#5Y3, 6C5, 6F5. 6G5, 6J5, 6J7, 6K7, 65A7, .1 

6SD7, 6SF5, 6SK7, 77, 78 or 85...... .49 0 
#1A7, 6A3, 6A8, 6F6, 6Q7, 6U7, 7A7, 7A4, Z 
7AS, 7B6, 7B8, 7C5, 7Q7, 7Y4 or 35Z3.... .69 m 

4 -Screw Term. Strips..8 /$1.00. 3- screw..10 /1.00 
50L6 Outputs . . strap mtg...........39e; 6/1.98 
Ornamental Metal Grille .. Gold finish diamond 

(2 "x3/4 "). Beautifies Any Cabinet or Baffle . . r 
12 "x12 " -98c; 16'x16 " -$1.59; 13 "x18 " - 

$1.39; 18 "x18" -$1.98; 18 "x24 " -$2.69; O 

24 "x24" 3.75 p 
3CP1 C -R Tube . . calib. face. BRAND NEW.. 2.95 Z 

Bargain Kits! . Speaker Cones 4" to I 
12" incl. free -edge. Less Voice Coils.. 12 /$1.98 

I Speaker Repair Kit Liberal asstment. of: I r 
V.C. forms, Felt, Chamois Leather, Rings, m 
Spiders, Cement, Shim Kit & Instructions. 2.49 I 

0 '!Special! -Both Cone Si Repair Kits . only 3.95 
O Jumbo Radio Parts Kit . . 17 Full Lbs. of: I Z Coils, Sockets, Wire, Resistors, Condensers, 

I Switch, Jacks, Chassis, etc., etc. . . Shpg. 
wt. 21 lbs. 3.95 

Phono Turntable Felts ..brown..10" /295; 12 "/$0.39 Irl 
Tube Cartons . white. Prices per 100: O 
Min (1" sq.x2/4)- $1.20; GT (11/4" Sq.x31/4) 1.45 1 

Med (11/2' sq. x41 /q)- $1.65; Large (2" sq. x5) 1.98 0 
Experimental Tubes . . for Testing, Research, 

Schools. Fil. tested. 40 as td. rcyr. types. . 1.98 m 

"Alnico Magnet Special" . . "U" type, polished. 
./4"x3/4"x3/4" . 49c; 6/2.49 

Alnico Magnet Kit . powerful Bar, Block, "U." 
W Rod, etc. Kit of 10 std. i.98 

m Z Radio Hardware Treasure . . Full lb. of O 
Nuts, Screws, Washers, Lugs, etc 69c; 3/1.98 i 

o (WRITE FOR "ALNICO MAGNET" SUPPLEMENT) O 
"FACTORY SPEAKER REPAIRS SINCE 1927" Z m 

Min. Order $3.00 20% deposit on all C.O.D.'s 
Please add sufficient postage- excess refunded 

W Full remittance with foreign orders 
m 

RADIO CORP. ó ® .® Dey Street m 
New York 7, N.Y. 

LEOTONE LEOTONE LEOTONE LEOTONE 

since the coupler employs transmis- 
sion -line techniques. 

The four -set coupler contains two 
transmission lines, each of 150 ohms 
characteristic impedance. The circuit 
of this unit is shown schematically in 
Fig. 4. At the input end, the lines are 
in series with the center of the system, 
grounded for balance. The two 150 ohm 
lines, with input ends in series, consti- 
tute a 300 ohm impedance to match the 
300 ohm antenna transmission line to 
which the input is connected. 

The output end of each line has, of 
course, an impedance of 150 ohms. 
Across this impedance two 75 ohm 
(nominally 72 ohm) receiver inputs 
are connected in series, thus termin- 
ating each line in its characteristic im- 
pedance to prevent reflections. It is 
not necessary to have the receiver in- 
puts facing an impedance of the "cor- 
rect" value, since this does not cause 
reflections and the only result of the 
method used is to divide the energy 
appearing at the output end of each 
line in two, accounting for the 6 db 
signal loss in the forward direction be- 
tween antenna and any receiver. If 
fewer than four receivers are used, the 
unused outlets should be terminated 
with a dummy load resistor. These are 
supplied with each coupler in the form 
of three dummy coaxial plugs with 
built -in resistors. 

There were two major problems in- 
volved in the design of this unit, i.e., 
compressing the two transmission lines 
into a very small box, and introducing 
a large amount of high -pass filter 
action to prevent interference in the 
i.f. bands from passing through the sys- 
tem. Both problems have been solved 
at one stroke. The transmission lines 
are manufactured as bifilar windings 
around a coil form in the manner 
shown in Fig. 3. The spacing of the 
two wires determines the characteris- 
tic impedance of the line which is not 
altered by the fact that the winding 
appears to be a coil. 

The fact remains, however, that it is 
a coil and as such it has a certain 
inductance and a certain distributed 
capacitance. These elements have been 
calculated so that they form a high - 
pass filter with a cut -off in the 50 mc. 
region. . The filter action effectively 
prevents the passage of interfering 
signals below 50 mc. 

The coupler as a whole might be 
considered as a transformer with a 
single 300 ohm primary and four 72 
secondaries, preceded by an m- derived 
high -pass filter. It is not actually a 
transformer, however, and it has at 
least one very important advantage 
because of its unique method of im- 
pedance changing. The antenna looks 
into an impedance equal to its own 
(300 ohms) and the output end of each 
transmission line looks into an im- 
pedance equal to its own (150 ohms - 
two receivers in series). Thus there is 
a maximum transfer of energy from 
input to output of the system. 

Energy radiated from the oscillator 
of any receiver and appearing at the 
antenna terminals does not feed back 
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new communications `TOOL" for industry! 

the 

10 lb. lower 
powered 

models also 
available 

HAND 

CARRY 
HT-21 (25-50 Mc.) 
HT-22 (150-174 Mc.) 

FULL TWO -WATT ANTENNA OUTPUT* 
Weighs only 14 pounds! 
Complete, self -contained 2 -way radio -tele- 
phone station! 
Powered by Dry, or Wet Rechargeable Batter- 
ies (can be recharged from car battery or 117 
Volts AC) 
Rugged, weatherproof 
22 sub -miniature tubes! 

*On 25 -50 Mc. One -Wou output on 150 -174 Mc. 

CENTRAL STATION 
HT -23 (25 -50 Mc.) HT -24 (150 -174 Mc.) 

Same performance and specifica- 
tions as the "'littlefone" Hand 
Carry. 

AC- operated Central Station 
Audio -amplifier, providing one 
watt of audio for loudspeaker 
Power consumption is 35 watts 
Plugs in any AC outlet (117 Volts) 

Where one or more extra stationary 
receiving stations are desired, Halli- 
crafters economical S -81 receivers 
may be added. 

.D¢ananro-. 1952 

2 -WAY FM RADIO -TELEPHONE 

A new Hallicrafters product -the "littlefone " -is now 
ready for thousands of important uses in hundreds of 
industries. 

This light, rugged, dependable radio -phone will be 
offered through Hallicrafters distribution organization - 
by the men who know communications best. 

USES OF r'LITTLEFOUE" CHALLENGE YOUR IMAGINATION! 
There are literally thousands of industrial uses for the 

"littlefone" radio -anywhere where powerful, dependable, 
"on the move" contact is required. 

AMONG THE MORE 
IMPORTANT 

PRESENT USES ARE: 

RAILROADING 

FREIGHT HANDLING 

WAREHOUSE OPERATIONS 

RANCHING & LARGE FARMS 

MINING (Above & Below 
Ground) 

PIPE LINE INSPECTION 

ROAD BUILDING 

SHIPPING (Dock Operations) 

CONSTRUCTION 

LUMBERING 

World's Leading Manufacturer-of Precision Radio. and Television-Chicago 24 

81 
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MOTORLESS 

TV AERIAL 
SYSTEMS 

360° ELECTRONICALLY SWITCHED BEAM 

GIVES SAME CLEAR PIX AS MOTOR 
DRIVEN AERIALS AT // THE COST 

3 
SIMPLE FLICK OF SWITCH 

CLEARS PICTURE M/saÌ %Li 

OPENS BIGGEST 

REPLACEMENT MARKET 

IN HISTORY 

//6 MOTORS OR 

(MOVING PARTS 

ROOF 

00' ORIENTATION 

OELECTRIC 

/III' POWER 

o 

G 

MAIL THIS COUPON TO -DAY! 
SNYDER MFG. CO. 

22nd & Ontario Sts., Phila. 40, Pa. 

II 

L. 

II2 

C c 

Please send me free copy of authoritative 
booklet TENNA TIPS on Directronic and 
all other types of aerials, plus catalogs. 

NAME 

ADDRESS 

CITY ZONE STATE 

through the system with anything like 
the same efficiency. The 75 ohm out- 
put of any receiver sees, not its own 
impedance of 75 ohms, but a high im- 
pedance composed of all the other im- 
pedances of the system in series, i.e., 
three 75 ohm receivers and a 300 ohm 
antenna for a total of 525 or, taking its 
own internal impedance into account, 
600 ohms. The gross mismatch makes 
for very poor efficiency. As a result, 
oscillator re- radiation interference be- 
tween one set and any of the others is 
greatly attenuated. While it is true 
that not all the re- radiation goes from 
the oscillator to the antenna of a re- 
ceiver through the same path as the 
input signals and is not subject to 
quite the same impedance considera- 
tions, additional attenuation beyond 
that directly calculable takes place be- 
cause the re- radiated oscillator signals 
do not find impedance matches any- 
where and most of the energy is lost 
through reflection. 

Even though most receivers are de- 
signed for 300 ohm inputs, the use of 
75 ohm cable does not result in an ac- 
preciable loss of signal strength, espe- 
cially if a good antenna has been in- 
stalled on the roof. One to four re- 
ceivers can be operated simultaneously, 
no matter to which channels they are 
tuned. This is so because, although 
there is only a 6 db loss of signal in the 
forward direction, there is a 16 db loss 
in the reverse direction, which is the 
isolation between receivers as far as 
oscillator radiation is concerned. In 
addition, the four -set coupler acts as a 
high pass filter to eliminate any inter- 
fering signals the antenna may pick up 
in the i.f. bands. 

Working in cooperation with elec- 
trical contractors on original installa- 
tions or independently in existing 
homes, the TV technician can add to 
his income by installing such multiple 
set systems. 30 

TV IN ARGENTINA 
ARGENTINA'S first television station, 

which officially went on the air in 
Buenos Aires on October 17 of last year, 
is one of the largest and most modern 
in the world. 

Operating on Channel 7, the new sta- 
tion features a 5 kw. transmitter and 
a unique 8 -bay triangular loop antenna 
which gives the station an effective ra- 
diated power of 45 kw. 

The transmitter equipment for this 
installation was furnished by Federal 
Telecommunication Laboratories, Inc., 
of Nutley, N. J. 30 

NEW BRAZILIAN 
STATIONS 

ORDERS for three complete televi- 
sion stations and a microwave link 

have been placed with General Electric 
Company by the Brazilian radio chain, 
Emissoras Unidas. 

Two of the television stations will 
be installed at Sao Paulo and one at 
Rio de Janeiro. This will make a total 
of three stations at Sao Paulo and two 
at Rio. 

The microwave link will provide com- 
munication between Rio and Sao Paulo, 
a distance of over 200 miles. 30 
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ALLIED RADIO 

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. 

ALLIED RADIO CORP., Dept. 1 -AA -2 
833 W. Jackson Blvd., Chicago 7, III. 

Send FREE 212 -Page ALLIED Catalog 

Name 

Address 

City 

Zone 
_ 

State 

100 

Information on conventional circuits, 
selenium cell ratings, typical selenium 
rectifier stacks, and data on stack con- 
nections is also included. 

Engineers desiring copies of this 
catalogue should make their requests 
direct to the company. 

SIGNALING DEVICES 
Lee Electric Co., 132 Beckwith Ave- 

nue, Paterson, New Jersey, has recent- 
ly released a new 8 -page catalogue cov- 
ering its line of signaling devices. 

Included in the booklet is informa- 
tion on bells and buzzers, transformers, 
lamp ballasts, push- buttons and acces- 
sories, and other electrical specialties. 
The company will supply a copy of this 
catalogue to anyone making a request 
direct to the firm. 

SOUND SYSTEMS 
Bell Sound Systems, Inc., Columbus 

7, Ohio, is currently offering copies of 
its new catalogue No. 5152. 

This 20 -page booklet carries data on 
the company's line of amplifiers, re- 
corders, record players, portable p.a. 
systems, industrial equipment, inter- 
communication systems, accessories, 
speakers, and line matching trans- 
formers. 

B -A CATALOGUE 
A new catalogue for dealers, tech- 

nicians, hams, engineers, and experi- 
menters has just been released by 
Burstein -Applebee Co., 1012 -14 McGee 
Street, Kansas City, Mo. 

This 1952 catalogue contains 136 
pages and lists thousands of items 
used in the radio and electronic fields. 
The listing includes amateur equip- 
ment, amplifiers, antennas and acces- 
sories, auto receivers, speaker baffles, 
batteries and plugs, cabinets of all 

types, TV boosters, chassis, audio com- 
ponents, communications receivers, 
radio parts, servicing tools, tubes, 
hardware, kits, TV accessories, record- 
ers, etc. 

Copies of this handy catalogue are 
available from the company on re- 
quest. Please ask for Catalogue No. 
521. 

PARTS CATALOGUE 
Radiolab, 1608 -14 Grand, Kansas 

City 8, Missouri has just issued a com- 
prehensive new catalogue for dealers, 
technicians, and manufacturers cover- 
ing radio, television, and electronic 
parts. 

Known as Catalogue 86, the new 
publication is a veritable handbook of 
components and equipment. The index 
is a particularly complete one and in 
addition to listing equipment by type, 
products are listed by manufacturers' 
names. 

A copy of this 1952 catalogue will 
be forwarded upon written request to 
the company. 

INDUCTION HEATING .BOOKLET 
Westinghouse Electric Corporation 

has announced a new 12 page booklet 
on the subject of induction heating. 

The booklet presents case histories 
of how induction heating has increased 
production from 50 to 2000 percent, re- 
duced space requirements up to 90 per- 
cent, and cut production costs. It al- 
so tells how batch handling can be 
changed to in -line production methods 
and how in one case an induction heat- 
ing machine handles 432 different 
parts. 

A copy of this booklet, B -4782, may 
be had by addressing a request to West- 
inghouse Electric Corporation, Box 
2099, Pittsburgh 30, Pa. 30 

The official opening of the 3d Armored Cavalry Regiment's MARS station recently 
gave Fort Meade its second MARS station. Dedicated by Col. James O. Curtiss, Jr.. 
commanding officer of the 3d Cavalry Regiment, who sent a message to a detached 
element of his unit, the new station has been assigned MARS call letters AA3WAX 
and a regular ham call of K3WAX. Sgt. Stuart Robinson, regimental signal supply 
sergeant, is in charge of the new station and is seen at Col. Curtiss' left. 
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PLATT ELECTRONICS CORP. 

LATT WISHES YOU ALL A 
HAPPY NEW YEAR 

20 POUNDS OF ASSORTED 
RADIO PARTS ONLY 

$279 

... AND TO MAKE IT HAPPIER, HE CONTINUES HIS 
SENSATIONAL ANNIVERSARY BARGAIN SALE! 

5% OFF ANY PRICE IN THIS ADVERTISEMENT FOR EVERYONE! 

Once again Platt can offer this terrific bargain. The 
last time it was advertised, everything was sold 
out -but fast! So order today to be sure you get 
your supply. 

TURBO AMPLIFIER 
4 tube Amplifier used by 
U. S. Air Force. 115 V, 
input at 400 cycles. 
Without tubes -BRAND 
NEW SPECIAL $1.49 

OHMITE TAP SWITCHES 
5, 6, 7, 8, 9, 10, 11 POSITION. 

All Porcelain -Vitreous Enameled. 50 and 100 wafters. 
1. 6. 7, 8 POSITION 51.29 
9, 10, 11 POSITION 1.69 

HEADSET H -16 /U 
8,000 ohms with adjustable 
head band and ear cups. In- 
cludes 2 Receiving Units. 

ONLY $395 

TRANSMITTER -RECEIVER 
Navy Model ABA -1 

(CG-43AAG) 
Army Model SCR -515A, 

known as the BC -645 
450 MC 
15 Tubes 

BRAND NEW -ORIGINAL CARTON 
Can be easily converted for phone or CW 2 -way 
communication, Covering for the following bands: 
420 -450 MC ham band, 450 -460 MC for fixed or 
mobile, 460 -470 MC for citizens, 470 -500 MC 
television experimental. Size 101 /zx13a /2x43/4- 
Contains 15 tubes: 4 -7F7, 4 -7H7, 2 -7E6, 2- 
6F6, 2 -955, 1- WE -316A door knob. Complete 
as shown above. 

ONLY $24.95 
SHIP -TO -SHORE BC -223 TRANSMITTER 

A 30 watt Transmitter, 
ideal for ship -to- shore- or 
Barn Rig. Crystal or MO 
control on four prese- 
lected channels. 2000 to 
5250 KC. Use of 3 plug - 
in coils, five tubes: 2- 
801 and 3 -46, and TU 
17 -18 -25 tuning units 
TRANSMITTER $39.95 
TUBES 5.95 

TUNING UNITS Each 4.25 
PE-125 VIBRATOR POWER SUPPLY FOR 

BC -223 18.95 

Field 
Telephones 
Army sur- 
plus, o m 
p l e t e l y 
reconditioned 
and lectr'- 
calln tested, 
using 2 flash - 
light cells 
and a pair of 
interconnect- 
ing wires. 
G 
TEED -1 i k e 

$20.95 

FL -8 

RADIO 

FILTER 

Can easily be con- 
verted for use with 
many types of trans- 
mitters and receivers. 

ONLY $1.29 

AIRBORNE EQUIPMENT 
Designed for Aircraft 

T -85 /APT -5 UHF Transmitter 
Radar Set AN /APT -5 op- 
erates on 80 or 115 volts 
A.C. at 400 to 2600 cy- 
cles requiring 640 volts 
amperes at 0.90 power 
factor. Complete with all 
tubes. Brand new in origi- 

A TERRIFIC BUY AT ONLY 

Radio Compass 

! G.7 packing. 
Q 
a 

1 1e! eG0 

R5 /ARN -7 
Primarily used for aircraft 
navigation. Frequency range: 
100 KC to 1750 KC in 4 
bands. Operates on 115 
volts, 400 cycles A.C. Com- 
plete installation consists of 
the following: Radio Com- 
pass Receiver R -5 /ARN -7, Radio Control Boa 
C4 /ARN -7, Loop LP -21, Loop Dehydrator, Indicator 
I -81 -A and I -82 -A, Relay BK -22, Coupling MC -203, 
Cord CD -365, Plugs PL -112, 118, 122. Thorough- 
ly tested and reconditioned by experienced person- 
nel presently engaged in manufacturing for defense. 

ONLY $149.50 

HEADSET ADAPTER 
MC -385 

Used with headsets HS -33 or HS- 38- raising the impedance from 
low to high. Comes complete 
with PL 55 Plug ONLY 49c 

HEADSETS 
HS -33 low impedance with cord and 

plug, used, fine condition.. ..$1.89 
HS -23 high impedance, BRAND NEW 

with ear pads .. . 4.25 
HS -33 low impedance, BRAND NEW 

with ear pads, cord and PL54 plug. 4.95 
HS -30 with ear plugs, low impedance, 

used, good condition 1.69 
CD -307A Cords, 6 ft. NEW .89 

TIME CLOCKS 
12 and 24 hour cycle timing. 
Unlimited uses. Needs minor 
repairs. AN EXCELLENT BUY - 
HOW CAN YOU GO WRONG! 

ONLY $9.95 
BC -348 RECONDITIONED 
GUARANTEED LIKE NEW 

All letters. Frequency Range 200 to 500 KC. 11/2 to 18 meg. OLD RELIABLE OF WORLD WAR II. 
SPECIAL! 5179.50 

SCR -27N 

COMMAND and 

ARC -5 Equipment 

RECEIVERS 
USED NEW 

BC- 453 -190 to 550 KC 
BC- 454 -3 to 6 MC 

$17.95 
11.95 

$37.50 18.95 
BC- 455 -6 to 9 MC 8.95 11.95 

TRANSMITTERS 
BC- 457 -4 to 5.3 MC 
BC- 458 -5.3 to 7 MC 

7.95 
8.95 

12.95 
13.95 

BC- 696 -3 to 4 MC 
BC- 459 -7 to 9.1 MC 

16.95 
16.95 

29.95 
27,50 

ADDITIONAL EQUIPMENT 
BC -456 Modulator 3.95 
BC -450 Control Box (3 Receiver) 1.49 

6.95 
2.95 

BC -451 Control Box (Transmitter) 
BC -442 Relay Unit (ANT) 

1.29 
2.95 

2.49 
3.95 

Plugs: PL -147, 148, 151, 152, 153, 
154, 156- EACH...... ........ 1.25 

Flexible Shafting with gear to fit 
Receivers 1.69 

3 Receiver Rack 
2 Transmitter Rack ..... 2.25 

1.69 

BEACON RECEIVER BC- 1206 -C 
Manufactured by 
Setchell- Carlson 

Frequency Range -195 KC 
to 420 KC, IF Frequency- -.- 6;;d. 
135 KC, Receiver 

Output 

1 
ti35 KC Microvolts for 10 a:: 
Milliwatts output, Output Li ?" s, 
Impedance -300 Ohms and 
4000 Ohms to be selected internally, Power Output -230 Miliwatts, Volume Control -RF Gain Con- 
trol, Power Supply -24 -28 Volts Aeroplane Battery, 
Current -.75 Amp BRAND 

NEW -ONLY $1 0.95 
PRE -AMPLIFIER 

MODEL K -1 
The K -1 is used to 
amplify output level 
for microphones and 

phonographs. Operates on 24 -28 VDC. can be con- 
verted to 110 AC Comes complete with PL 55 
plug and 2 foot 119 -B cord, 2 terminal blocks and 
instruction book. 

BRAND NEW 4.95 
SENSATIONAL SAVING! 

ARMY 
TEST IIII ANNA Antenna 
UNIT for 49c 1.236 BC -645 

Meter is contained in a metal box 51 /z" 
long a 33/4" wide x 31/4" deep. Comes 
complete with test leads and instruction 
book. Can be used for testing between 
AC and DC measuring resistances of 
circuits, checking fuses and testing 
capacitors. 

ONLY $5.95 
VHF Excellently Reconditioned Guaranteed 

SCR -522 
6e 
e© 

o 

Electrically Tested- Complete 

AIRBORNE COMMAND 
EQUIPMENT 

Frequency Range 100 to 
156 mcs. in 4 channels 
receiver and transmit- 
ter. Crystal controlled. 
Complete equipment. 
Consists of trans /rec, control box BC -602. 
dynamotor PE-9 4, 
AN104A antenna, plugs. 
etc. Power input RI 
PE -94 is 28 v. 
as Shown. $99.50 Only 

BRAND NEW -PRICES ON REQUEST 

NOW! Fill Your Battery 
Only Twice a Year 

with 
Automatic 

Battery 
Filler 

Made by lead- 
' n g Detroit Auto Mfr. 
Doubles bat- 
tery life over Binary 
care,prevents 
battery break- 
downs, fits all 

cars, instantly talled. 

ONLY $1.95 
COMPLETE 

DUAL PURPOSE 
EMERGENCY UNIT 

o Fire Ex- 
tinguisher 
Tire 
Inflator 

Made by leading 
Detroit Auto Mfr. 
Especially r e 

o 
nl - 

mended for oil, gas 
an electrical fires. 
Guaranteed by mfr. 
against defects. 
Order two -one for 
your home; one for 
your car case of 
flats fires. 
ONLY $2.29 each 

DYNAMOTOR 
For DY -12 Power Supply for 
ART -13. 

NOONW 

$ 9.95 complete 

Multitester Foundation BIAS METER I.97A 
Contains a zero center 31/2" round 
Marion voltmeter calibrated 0 -100 volts 
each side. Movement is one mill each 
side of center. The unit is mounted in 
a steel box 7 "x5 "x41/2" and contains 8 
contact push button, line cord dual 100 
MFD at 200 V DC condenser, a poten- 
tiometer 6 1RC 1% wire wound non- inductive re- 
sistors: one 400 ohm, two 2500. ohm, one 5000 
ohm, one 10,000 ohm, one 15,000 ohm. Excellent 
for building a zero center multitester with ranges of 
1, 10, 100, 1000 

COMPLETE BRAND NEW $7.95 
T9 /APQ -2 

RADAR TRANSMITTER 
80/115 V 400 -260 -26 VDC. De- 
signed primarily for aircraft opera- 
ti E $42.50 N 

BC -221 Frequency Meter 
Real Value! QUANTITY IS LIMITED -so first come, first served. They 
are just like new, with original cali- 
bration charts. Range 125- 20,000 
KC with crystal check points in all 
ranges. Complete with $ 1 9.50 crystal and tubes.... .7 {7 

VISIT PLATT'S RETAIL STORE, TOO! 

Minimum Order $2.00 
Immediate Delivery - Send 
25% deposit on C.O.D. orders. 
All shipments F.O.B. N.Y.C. 
(N.Y.C. residents add ales tax 
to your remittance.) 

January, 11)52 

DEPT. A, 489 BROOME ST., NEW YORK 13, N. Y. 
PHONES: WO 4 -0827 and WO 4 -0828 
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LOUDSPEAKERS 

Quality and Dependability 
r 

L 

MODEL 6201 COAXIAL SPEAKER 
You'll find no compromise in the model 6201 -a 
true coaxial system, completely self- contained 
with LQ network and attenuator, at a sensible 
price. Full range response 45 to 15,000 cps, 
power capacity 25 watts. Highest 
quality construction throughout - 
separate Alnico V tweeter driver, 
exclusive UNIVERSITY "W" shape 
Alnico V "woofer" magnet, special 
cone edge treatment for longer life, 
minimum distortion; and even the 
famous UNIVERSITY wide angle 
"Cobra" tweeter horn for uniform 
dispersion of the "highs." Variable 
attenuator adjusts "balance" to per- 
sonal preference. 

... designed by 

PROGRESSIVE 
ENGINEERING! 

5 

FULL TYEFTER OULRUi -, _.. .. 

5 
10 

r =IIY_ 
fR CONTROL 1/3 DOWN 

30 50 '00 500 - 1000 2000 5000 10.000 15 000 
MOUE NCR - CYCLES RFR SECOND 

The 6201 
must be 
heard to be 
appreciated 

Every UNIVERSITY 
product is built to 
traditional standards of 
quality that have earned 
a world -wide reputation 
for absolute depend- 
ability. Highest quality 
materials, skillfully fab- 
ricated, result in unsur- 
passed performance and 
extra reliability. "Pro- 
gressive Engineering" 
assures the latest design 
improvements in every 
piece of UNIVERSITY 
equipment. 

UNIVERSITY 
LOUDSPEAKERS INC 
80 S0. KENSICO AVE., WHITE PLAINS, N. Y. 

Ask. for your 

free copy of the 

TECHNILOG 

Handy technical 
catalog, published 
for engineers, in- 
stallers, service 
men. Request 
yours today - 
write Desk 31 

The TURNTABLE is the 
OF YOUR 

HIGH FIDELITY SYSTEM 
You may own the finest pickup, amplifier and speaker 
that money can buy ... yet you'll get poor reproduction 
if your TURNTABLE has excessive wow, hum or rumble! 
Rek -O -Kut offers a complete range of 12" Turntables, 
including models to match your individual amplifica- 
tion system and your individual pocketbook. Not every 
sound system requires the most expensive Turntable 

your Turntable should be chosen to match your 
other equipment. Each REK -0 -KUT Turntable Specifica- 
tion rates the DB Noise Level to enable you to select 
the appropriate machine to match your other com- 
ponents. Quality and workmanship of every REK -0 -KUT 
Turntable is identical ... price differential depends 
solely on type of materials used. 

MODEL LP -743 
3 -Speed 12" Turntable 

Induction type motor, de- 
signed for smooth, vibration - 
free operation. Instantaneous 
speed changes without stop- 
ping turntable or removing 
disc. $54.95 Net 

MODELS T -12H & T -43H - 2 -Speed 12" Turntables 

Recommended for use with ULTRA HIGH FIDELITY 
Amplifiers and Speaker Systems The only 12" 
Turntable that meets N.A.B. specifications for 
speed regulations and Wow content. 

MODELS MOTOR DB Noise Level SPEED PRICE 

T -12 H Hysteresis 
Synchronous 

-50DB 78 -33Va $119.95 

T -43 H. Hysteresis 
Synchronous 

-50DB 45 -33Vs 5119.95 

T -12t 4 
d ucti uc to in on -40DB 78 -33V0 $84.95 

T -43 t 4 
1e induucc tion -40D B 45 -33 Vs $84.95 

'Delivery limited to short supply or Hysteresis motors. 

REK-O-KUT CO. 
38 -05 Queens BIvd.,Loni slandCity,N.Y. 

EXPORT DIVISION: 455 Broadway, Ne ark City, U. S. A. 

CANADA: ATLAS RADIO CORP., LTD., 560 Nin:. ' . W., Toronto 28, Ontario 

PREMAX 

ANTE NNAS 

0 

For Civil Defense 
Now that frequencies have been estab- 
lished, local directors are working up 
their nets, particularly on the 2 -meter 
band. Low cost but thoroughly satisfac- 
tory antennas for fixed and mobile sta- 
tions are available -products of the 
Premax engineers. Send for Bulletin and 
prices. 

PREMAX PRODUCTS 
DIVISION CHISHOLM -RYDER CO., INC. 

5105 Highland Ave., Niagara Falls, N. Y. 

logue covering its complete line of PM 
speakers, electrodynamic speakers, 
units for TV replacement, auto radio 
replacement, p.a. applications, inter- 
coms, and outdoor weatherproof speak- 
ers. 

Complete data is given on the com- 
pany's full line ranging from 2" to 15" 
units. Copies of the catalogue are 
available from the company without 
obligation. 

GC CATALOGUE 
Of interest to radio and television 

technicians is the new 64 -page 1952 
catalogue just released by General Ce- 
ment Manufacturing Company of 919 
Taylor Avenue, Rockford, Illinois. 

Designated catalogue No. 155, this 
handy flew publication lists hundreds 
of radio and electronic products rang- 
ing from adhesives, tools, hardware, 
cabinets, accessories, etc., to wrenches 
and wrinkle varnish. 

Copies of this new publication will 
be supplied free on request. 

SERVICING BOOKLET 
The Bendix Radio Division of Bendix 

Aviation Corporation, Baltimore 4, 
Maryland, has begun the distribution 
of a cartoon booklet for television tech- 
nicians entitled "Blue Book of TV 
Servicing." 

The booklet contains 40 pages of 
"do's and don't's" and tips for TV tech- 
nicians on how to get along with the 
customers he visits. Each point of 
servicing conduct has been illustrated 
by cartoonist Yardley of the "Balti- 
more Sunpapers" and "Pathfinder" 
newsmagazine. Printed in two colors, 
the booklet is of convenient size for 
easy reading. 

MILO CATALOGUE 
Milo Radio cf Electronics Corp., 200 

Greenwich Street, New York 7, N. Y., 
has just published a comprehensive 
1100 page catalogue listing over 75,000 
items in the industrial electronic, ra- 
dio, television, sound, and broadcast 
fields. 

This hard -cover catalogue deals spe- 
cifically with items for the industrial 
field and includes listings of tubes, 
panel meters, laboratory test instru- 
ments, relays, switches, condensers, re- 
sistors, transformers, plugs, jacks, con- 
nectors, wire, metal chassis and 
cabinets, dials, knobs, voltage regu- 
lators, pilot light indicators, etc. 

Distribution of this 1952 catalogue is 
confined to purchasing agents, chief 
engineers, and other company officials 
who make their requests direct to Dept. 
HK on company letterhead. 

SELENIUM RECTIFIERS 
The Rectifier Division of Sarkes Tar - 

zian, Inc., 415 North College Avenue, 
Bloomington, Indiana, has just issued 
a comprehensive catalogue covering its 
line of power selenium rectifiers. 

Designated PRE, the publication 
shows isothermal, frequency, and re- 
verse current vs temperature curves 
in addition to data which heretofore 
has not been available in printed form. 

RADIO & TELEVISION NEWS 
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anufacturers' 
iterature 

Readers are asked to write di- 
rectly to the manufacturer for 
the literature. By mentioning 
RADIO & TELEVISION NEWS, 
the issue and page, and enclosing 
the proper amount, when indi- 
cated, delay will be prevented. 

MANUAL SUPPLEMENT 
A new TV control replacement man- 

ual supplement is now being offered to 
TV technicians by Clarostat Mfg. Co., 
Inc. of Dover, New Hampshire, through 
its regular jobbers. 

The company issued a manual last 
spring listing standard and exact - 
duplicate controls available in its line. 
This new supplement provides a con- 
tinuation of this listing. 

The new supplement has been com- 
piled to aid technicians in stocking and 
ordering controls. It lists by receiver 
manufacturer the frequency of use of 
the various controls. In this way the 
technician can carry the stock he needs 
to service the prevailing makes of re- 
ceivers in his specific area. 

SERVICE NOTES BINDER 
RCA tube distributors are now offer- 

ing dealers and service technicians a 
three -ring leatherette binder designed 
for the filing of individual RCA Victor 
service data booklets. 

A "bonus" plan has been devised 
whereby these binders may be obtained 
without charge. Details on how these 
binders may be secured are available 
from the company's tube distributors. 

SOUND CHART 
Newcomb Audio Products Co., 6824 

Lexington Avenue, Hollywood 38, Cali- 
fornia, is currently offering copies of a 
new wall chart of impedance mismatch 
and line loss vs. line impedance and 
line length. 

This handy chart will be sent to 
sound specialists and audio installa- 
tion engineers without charge. In mak- 
ing requests for this publication please 
ask for Chart 103. 

MIDGET RELAYS 
Signal Engineering ct Mfg. Co., 154 

W. 14th St., New York, New York, has 
issued a new four -page bulletin which 
describes and illustrates its Series 80 
line of midget telephone type relays. 

The booklet contains information and 
drawings giving types of covers, char- 
acteristics, general specifications, and 
other pertinent data. 

When requesting copies of this book- 
let, ask for Bulletin MTR -151. 

OXFORD CATALOGUE 
Oxford Electric Corporation, 3911 

South Michigan Avenue, Chicago 15, 
Illinois, has just published a new cata- 
January, 1952 

vn this 

'*Chail¢ng¢r' 

tube by JACKSON 
As the name implies, we ask you 

to compare our "Challenger" instru- 
ments with any and all others at 
anywhere near the price. 

In the Model 115 "Challenger" 
Tube Tester, the famous Jackson 
Dynamic® test principle is employed. 
Separate voltages are applied to 
each tube element. Tests can be 
made under actual use conditions. 

A feature of this instrument is the 
high voltage power supply. It af- 
fords more accurate results because 
of high plate voltages -over 200 v. 
for some types of tubes. 

Spare socket positions are pro- 

vided for future use, thus avoiding 
obsolescence. Push -button and se- 
lector switch controls simplify oper- 
ation. The 4- inch -square meter is 
easy to read. The instrument gives 
complete short tests. It is applicable 
to over 700 types of tubes including 
TV amplifiers and rectifiers. The 
built -in roll chart is frequently re- 
vised to provide data on new tubes. 
This service is free for one year. 

Finish is attractive Challenger 
Green with harmonizing knobs, me- 
ter cover, and push- buttons. Size, as 
of all "Challenger" instruments, is. 
13" x 91/2" x 51/2". Weight, 11 lbs. 

tool of these "Challenger" 

$(r 50 
Condenser 

Tester 

Model 

112 

Push -button controlled. Provides 
quick positive range selection for 
capacity and leakage tests. Shows up 
all types of faulty condensers, using 
a new method for detecting leakage. 
No need to count flashes on the elec- 
tron ray tube indicator! Test voltages 
from 20 v. to 500 v. in six steps. 
Glass -enclosed dial with Jackson 
"Scale Expander" pointer which dou- 
bles effective scale length. Power fac- 
tor measured on Direct Reading 
Scale calibrated from 0 to 60 %. 
Ranges from .00001 to 1000 mfd in 
four steps. 

Test 

Oscillator 

Model 

106 

instruntents 

....r-- 

Here's a "Challenger" instrument for 
testing AM and FM radios. It is 
also used as an auxiliary TV marker 
generator. Range of fundamental 
frequencies is 100 kc to 54 mc . . . 

Harmonics calibrated 54 mc to 216 
mc. Two- circuit attenuator controls 
signal strength. 400 cycle audio mod- 
ulation, or may be used for straight 
RF unmodulated signal. Accuracy is 
' of 1% in all ranges. Same finish 
and dimensions as other "Challen- 
ger" instruments. Compare this in- 
strument with any low- priced signal 
generator or with any so- called kit. 

J AC KSO N ELECTRICAL INSTRUMENT CO. 

"Service Engineered" 
DAYTON 2 OHIO 

In Canada: 
Test Equipment s The Canadian Marconi Co. 
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*AT LAST! TV RECEPTION* 

UP To 200 mills: 
-SC ON ACTUAL FIELD TESTS WITH 

NEW DX630 CHASSIS* 
will operate in fringe areas or in localities* * remote from TV broadcast stations * * up to 200 miles. * 
HAS 4 MICROVOLT SENSITIVITY -10 times any* 
other TV receiver. Will pick up distant stations* 

*without use of boosters or special antenna arrays* 
and with less noise. Will operate any tube in -* 

*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 -* 
*tive parts or tubes for 90 days. Completely fac -* 
*tory wired chassis ready to operate with 12 "" P.M.* 
*Speaker. $ I47.95* *Price including excise tax * * 
* TELEVISION PICTURE TUBES 
*Standard makes, 6 months guarantee, all prices* 
*include 10% excise tax. (See ad for prices.) 

* TELEVISION CABINETS 
*We have a large variety of table model, consoles* 
*and combination cabinets DESIGNED TO PLEASE* 
*the most discriminating tastes. Beautifully fin -* 
*ished, mostly handrubbed available in mahogany,* 
*walnut, and blond colors. Table model (outside* 
*dimensions 233/4 " x 24" x 24 ") price in mahogany* 
-Itfor all sizes up to 20 ", including * 
*mask, and 10% excise tax $34.95* 
*Extra for glass $2.75* 

Consolette cabinet of beautiful design made all 
the 

finest veneers and good finish. Size 39" highs. 
*x 24" wide x 223/4 "" deep finished. In mahogany* 
*or walnut. Cut for 630 chassis with 12" speaker* 
*will take either 16, 17, or 20" tube. $43.95* 
*Price including mask and excise tax. 
*Extra for glass 52.75* 
*For the various other cabinets in our large selec -* * lion we will furnish photos and other NECESSARY* 
arINFORMATION, ON REQUEST. New Dumont* 
*conversion kit -see copy. 

* TELEVISION COMPONENTS * 
*Television 630 chassis pan all socket, transformer,* 
* etc. holes punched made of sturdy cad; $3, 95* 
-94 

mium plated steel. Size-16"x l7" x31/2 

TELEVISION PICTURE TUBES 

* Standard Brands * 
SIX -MONTH GUARANTEE * 

*121/2" (Black Glass 16" 

-Kor White).... $23.95 Round (Black). $34.50* 
*Glass 14" Rec- Glass 16" Rec- 

tangular (Blk.; $2350 ¡angular (81k.) $34.50* 
*17" Rectangular (Blk.) 
*l9" Round (Blk.) 

531.95* 

*20" Rectangular (Blk) 539.95* 
*21" Rectangular (Blk) 542.95 * 
*24" Metal 569.95* 

* -1 
New- DuMont True Focus Conversion Kit * 

*yConvert you oold O tofer even focus over en iv screen!* T DUMOnt 70° Y ke, M d I Y2A1 -di tributed t 
yDumont 70' Flyback Transformer Model H 1 A 1 . . 6.571 
, DUMont Linearity o trol -for above units .75* 
*oalulont Width Coil for above units .75* 

*TELEVISION COMPONENT SPECIALS* 
* "Faster Than Hotcakes!" 
*That's how these original 13- channel RCA Tuners* 
*are selling. Uses 3 -6J6 tubes. Sold as $3.95* 
*is, less tubes and dial, only 

NEW DEFLECTION YOKE RCA 201DI, 
*with network, only I .951 * * 
'KNEW FOCUS COIL 240 Ohms, RCA $1.25* 
*type 202D1 only 

KNEW PM /EM FOCUS COIL, 1200 ohm $ * 
*winding only * 
* * 
*All Merchandise Subject to Prior Sale. All Prices* 

Subject to Change without Notice. * 
it WRITE FOR COMPLETE CATALOG N -1 * 
*EDLIE ELECTRONICS INC.* 
* 154 Greenwich St. New York 6, New York* 
t( * * * * * * * * * * * * * * * * * * * * * * * * ** 

the booster input and then compare 
pictures with and without the booster. 
When you wish to show a fringe area 
customer the difference in fringe per- 
formance of various receivers, you can 
simulate fringe conditions right in the 
shop by using the attenuator pad 
shown in Figs. 3 and 6. Or if the fringe 
receiver requires peaking the video 
i.f. section you can do that in the 
shop, check the response curve on the 
oscilloscope and sweep generator and 
also check the picture with the at- 
tenuator inserted in the antenna lead - 
in. If excessively strong signals are 
received in a particular location it may 
be impractical to operate without an 
antenna because of strong ghosts. Con- 
nect the attenuator permanently to the 
antenna terminal of the set to avoid 
overloading, or, if other stations come 
in weaker, use a double -pole, double - 
throw switch to connect the attenu- 
ator into the circuit only when re- 
quired. 

As we stated in the beginning, the 
items described in this article are but 
a few of many which can be made 

. 
by 

the technician at very little expense 
and which help to speed up and sim- 
plify TV repairs. Of those mentioned 
here, all can probably find more appli- 
cations than we can think of and once 
they are available it is up to the tech- 
nician to make the fullest use of them. 
A few minutes invested occasionally 
in working out a handy gadget or sim- 
ple service tool will always be repaid 
by faster and more efficient television 
servicing. 30 

TV LINK TO CANADA 
AUTHORITY to build the U.S. end 

of the first international television 
link, between Buffalo, N.Y. and Toron- 
to, Canada, has been granted to the 
Long Lines Department of the American 
Telephone and Telegraph Company by 
the FCC. 

Antennas will be added to the Bell 
System microwave station at Buffalo to 
beam U.S. network programs across the 
border to a Toronto -Montreal radio - 
relay system now under construction 
by Bell Telephone Company of Canada. 

Bell of Canada has a 5 year contract 
with CBS to provide this service. 

30 

WINTER SALE 
PRICES SLASHED 

Don't Buy Tubes until you get our prices. 
Quantities Limited. Prices Subject to Change 

Without Notice. Low Prices. 

RADIO & TELEVISION TUBES 
These prices apply only on orders for 12 or more tubes- Orders for less than 12, write for quotation. 

1B3 -$ .89 6BA6 -$ .72 6X4 -$ .48 1L4- .68 6BA7- .96 12AT6- .58 1R5- .78 613E6- .72 12ÁT7- 1.08 1S5- .78 6BG6- 1.18 12AÚ6- .88 
1T4- .78 6BH6- .80 12ÁU7- .78 
1U4- .68 6B96- 1.18 12AX7- .88 
1 U5- .72 6CB6- .80 12BA6- .78 394- .78 6CD6- 2.48 128E6- .88 
3S4- .78 6C4- .66 196G6- 1.78 
3V4- .78 654- .72 1978- 1.08 

OAKS- 1.38 6SD7- .98 25896- 1.18 
6AL5- .68 6$K7- .88 25L6- .68 6A95- .68 6SN7- .78 35C5- .68 
6AT6- .58 6T8- 1.08 5005- .68 
6AÚ6- .68 6V6- .68 117Z3- .58 6ÁV6- .58 6W4- .68 

All Other Types at Vast Reductions 
Westinghouse Kuprox Rectifier 0.64 Amp. 28 Volts. lteg. 511.00 ea. Special 51.95 TUBE SALE- }r2A7- 55- 27- 85- 31- 56 -57. No Mixed Asst. 8 of Any Type 2.25 
12 BRAND NEW 10" PHONO RECORDS -Asst 

Jazz - Popular. Please specify $1.79 
Single Pole -10 Pos. 2 Gang Switch 29c 

FRESH EVEREADY BATTERIES 
IN STOCK FOR PORTABLES, ETC. 

'B' -'A' 'B' Batts. 'A' Batts. 
457 51.75 717 70e 467 1.75 720 39e 482 1.58 724 42e 490 2.28 726 49c 753 3.96 736 60e 755 3.68 742 74c 756 ............ 4.03 746 63e 950 Flash Cells. 48 for. ..................$3.90 
3 Ft. 5 Wire Shielded Cable with Amphenol Connec- tion. 8 for $1.00 
Signal Corps Phones -2 M. Ohms (8 M. Ohms Imp.) $1.00 
2 Ft. Ext. Cord (and Plug) 40e 
2 MFD -1000 V Upright Bottom Lug Oil Cond..895 

TOBE TUBULAR ELECTROLYTICS 
20 -2(1 MID. 150 V...49e 30 -30 MFD. 150 V...57e 40.40 MFD. 150 V...59e 

Low -Loss Short Wave 
Lock Type Air Trimmer 

Variable Condensera 

3 Pl. 12.15 Mmfd..12e 
7 Pl. 25.30 Mmfd..155 

. 

8 PI. -30.35 Mmfd..16e 
14 P1. -56 Mmfd 24e 

3 G ANG T.R.F. 
VARIABLE CON - 
D E N S E R S 

.000365 Con. 65e 

D.P.D.T. SLIDE 
TOGGLE 
SWITCH ....155 

4 PR. WAFER SOCKETS -51.49 per C. ea 5 h......3e 
10 PRONG WAFER SOCKETS 5ETS $3.50 per C 
1, 0 Á55T. WIRSOCKETS-4-5-6-7 $3.50 per C 30N OHM WIRE KE 

SHIELDED 
POTENTIOMETER.. ..15c 

30 DDR CHOKE SHIELDED 3 for $1.25 
UNSHIELDED .. .. 

Rheostats. 
.. ... 3 for 1.00 

WIRE WOUND C.T. VARIABLE 20 OHM 
CART ohm Wire Wo UN RhC.T.atVARIA $1 per 

OHM 
RESISTORS 855 per doz. 

PIEZO CRYSTAL HOLDERS. 
12 for $1.00 -$6.00 per hundred -550.00 per 1,000 

RCA Band Switches - 
3 gang, 3 pos. 3 band.30e 6 gang. 4 pos. 4 -5 band.40c 
Trimmer- Padder Aest. -all isolantite- singles, dualt triples -100 asst. pieces $2.25 
Philco push button Rotary Switch Double Pole....350 
ATTENTION: Prospectors. Explorers 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 wiring diagram. Type AN /PRS -1 51.95 
RCA Ass't Mica By -Pass Cond. .001. 100 for...95e 
8 or 9 Gang Push Button Switch 495 
DRILLED CHASSIS FOR 5 -6 cubes 5 "x10 "xl1/2" 25.: 
PHONE JACKS -OPEN & CLOSED AUTO 180 
EUY SPEAKER VOL. CONTROL -60 OHMS 15e 
SALE -PHONO RECORD AT.RUMS -12 " -3 comp. 15e.: 

10 " -3 camp-15e; 4 comp. 20e; 12 comp. 69e 
6 Prong Amphenol Sockets $4.00 per C 

AMERTRAN FILAMENT TRANSFORMER -8.3 V., 1 Amp. Encased Isolantite Terminal Posts... ,$1.50 
VULCAN HEAVY DUTY 100 WATT SOLDERING IRON. Built for U.S.N. -Brand New-Equiv. sells for $8.50 OUR PRICE $2.99 
AMERTRAN AUDIO OUTPUT XFORMER -Pri. 10.01(11 

@ 15 MA: Sec. 300. 6 -1 Ratio $1.49 
AMERTRAN MIXER AUDIO XFORMER -Pri. 600 -10.- 000 Ohms 51.00 
156 -1 RATIO VERNIER DIALS -4 in.. Ws in. Hnb.35c 
LINE VOLTAGE NOISE ELIMINATOR -Plugs in Be- tween Radio and Elec. Socket - 35e 
HEARING AID CORDS -Assortment of 12 for 51.00 
BY-PASS COND. ASST. -25 Cans. Rake.. Paper 

etc. . $1.00 

MINIMUM ORDER $3.00 -NO C.O.D. 
SHIPMENTS- PLEASE INCLUDE POSTAGE 

NEWARK 
SURPLUS MATERIALS CO. 

Dept. DC 

324 Plane Street NEWARK 1, N. J. 
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LOWEST 
PRICES TUBES a PARTS 

All TUBES are Guaranteed for one year... individually boxed a a a 

10% DISCOUNT on orders of 100 tubes or more ... all brands 
0Z4 
OZ4G c 
1A5GT .65 
1A7 .79 
1B3GT .95 
165 

29 1C7G.... 
1E7 
1H6 
1H5GT .65 
1H6G S1.15 
1J5GT .95 
1L4 .29 
1LA4 
1LA6 
1LCS 
1LC6 
1L DS .95 
1LE3 95 

1LH4 .95 
1L NS .95 
1N5GT .72 
1P5GT 

95c 1QSGT.. 

72c 
1T1 R 

4 

155 

1U4 
1US .65 
1X2A .95 
2A3 1 15 
2A5 .79 
3LF4 .95 
3Q4 .79 
3Q5GT .87 
354 

72c 3V4 
ST4 51.40 
SU4G .59 
5V4G .87 
SW` 

59c SW4GT 
5X4G 65 
SY3GT .45 
SY4G .54 
SX`G 

6 5Z3 5c 
6A3 51.15 
6A8GT .79 
6ABS/6N5 .95 

BAB7 51.15 
6ACSGT 

1 6AC7 .04 
BAGS .95 
6AG7 1.15 

6A KS 1.40 
6AK6 .87 
6AL5 

72c SAQS 
6AQ6 .65 
6AR5 .59 
6AT6 .54 
6AS5 .72 
6AUSGT .95 
6AU6 

59c 6AV6 

6135G 1.15 
6B6G .79 
6 B8GT 1.15 
6BA6 .65 
6 BA7 .87 
6BC5 .72 
6BC7 .79 
6BD5GT 1.15 
6BE6 .65 
6BFS .79 
6BF6 .59 
6BG6G 1.29 
66H6 

72c 6BJ6 

6BQ6 1e15 
6BQ7 1.58 
6C4 

59c 6CSGT 
6C6 .79 
6C8G 1.15 
6CB6 .72 
6CD6G 1.69 
6D6 .79 
6D8G 1.15 
6E5 .79 
6FSGT 

59c 6F6GT 
6F8G 
6G6G 
6H6 
6H6GT 

1.15 
.95 
.59 
.65 

6J5GT 5 .54 
6J6 1.04 
6J7G .79 
6J8G 1.15 
6K5GT .87 
6K6GT .59 
6K7GT .79 
6K8GT .87 
6L5G .95 
6L7 .87 
6N6G 1.40 
6N7GT 87c 6P5GT 
6Q7GT .65 
6R7GT .95 
654 .65 
657GT 1.15 
6S8GT .95 
65A7GT 

72c 65C7 
65D7GT 1.04 
65F5 .59 
65FSGT .65 
6SF7 .72 
65H7GT .79 
65.17 

65c 65J7GT 
6SK7GT .72 
65L7GT . .87 
6SN7GT .79 
65Q7 .54 
65Q7GT .59 
65R7GT. . . . .65 
6557 .72 

6T8G ..1.115 
SUS .72 
SU6GT 

79c 6U7G 
6V6GT .72 
6W4GT .65 
6X4 

54c 6X5GT 
6Y6G .87 
7A4 .72 
7A5 .79 

7A6 

65c 7A7 
7A8 
764 
765 .65 
7B6 .65 
7B7 .65 
7B8 .65 
7C4 1.15 
7C5 

65c 7C6 uh 
7C7 
7E6 .79 
7E7 .95 
7F7 .79 
7F8 1.15 
7G7 .95 
7H7 .72 
7J7 
7117 95c 7L7 
7N7 .79 
7Q7 .72 
7R7 .79 
757 

95c 7V7 `u/ 
7W7 
7X6 .79 
7X7 .95 

n` 7Z4 65c 
12A7 1.15 
12A8GT .79 
12AH7GT .95 
12AT6 .54 
12AT7 1.04 
12AÚ6 .72 
12AU7 .65 
12AV6 .54 
12A V 7 1.15 
12AW6 .95 
12AX7 .87 
12BA6 .65 
126A7 .87 

1213E6 S .65 
12BF6 .59 
12BH7 .87 
12C8 1.15 
12FSGT. . . 

12H6 65c ... J 
12J5GT.... .54 
12K7GT .79 
12Q7GT .65 
12S87GT .95 
125A7GT .72 
125C7 .79 
125FSGT 7r)C 
125F7 L 
125H7GT .79 
125J7GT .65 
125K7GT .72 
125L7GT .87 
12SN7GT .79 
125117 .54 
12SQ7GT .59 
12SR7GT .79 
12Z3 .95 
14A7 .79 
14AF7 .87 
1`B6 

79c 14B8 
14C5 .95 
14C7 .87 
14F7 .79 
14F8 1.15 
19BG6G 2.15 
19T8 1.04 
20 1.40 
24A .79 
25ACSGT 1.04 
25BQ6GT 1.15 

25L6GT .59 

25W4GT .72 

25X5 1.04 

25Z6GT .79 

32L7GT 1.15 

35A5 .59 

3565 
35C5. 

35L6GT 
35W4 
35Y4 
35Z3.. 
35Z4GT 
35Z5GT 
35Z6G 
35 51 
41 
42 r 
43... V 
45 
45ZSGT .59 
46 

1.04 
50A5 .79 
5065 

72c SOCS 
5006G 1.04 
50L6GT .59 
70L7GT 1.40 
50X6 .79 
50Y6GT .59 
50Y7GT .72 
71A .87 

: 12C 
80 .45 
85 .79 
117L7 

1.40 117N7GT 
117P7GT 
117Z3 .... .54 
117Z6GT .87 
807 1.95 
813 9.95 
1294 

29c 1299 
1619 .45 
1629 .29 
2050 2.00 
2051 1.15 
7193 87 

VT51 29c VT52 

72c 
.59 
.45 

59c 
54c 

.95 

.79 

ea. 59c 

TUBE SPECIALS! 17A1 ea. 65c 

6BG6G . . ea. 51.29 

6CD6G . . ea. 51.69 

TUBE KITS 
BEST BRANDS at BEST PRICES 
3Q4, 174, 1515, 155. 
List Value 58.00. Tube Kit only 
354, 174, 155. 1135. 
List Value 57.80. 4 Tube Kit 
1U4, 354, 1S5. íR5. List Value 57.80 
All Four Tubes for 
3V4, 1RS. 155, 174. 
List Value 57.80. All for 
117Z3, 1U5, 3V4, 1135, 1T4. 
AC -DC Portable Kit. All for 
12ÁT6, 12BA6, 12BE6, 35W4, 5065 
5 Tubes for 
50L6GT, 35ZSGT, 12SQ7GT, 
125K7GT, 12SA7GT. 5 Tubas for 

$239 
$239 
$239 
$239 
$289 
$295 
$322 

TWIN LEAD 6 FOOT LINE CORD 
300 ohm twin lead 55 
Web virgin polyethy- 
lene, in either clear or 
brown, the finest avail- 
able. 
1000 $1850 I ft.0 $195 $ 1 9 S 

Get our special sales bulletins ... write TODAY! 

will be scarce - UL 
approved cord and 
and plug -10 for 

TV PICTURE TUBES 
Six month guarantee 

10BP4. $1295 

12LP4 $1695 
12LP4A $1995 

14PB4 $2295 

7JP4 $1795 95 

16JP4 $2995 

16RP4 $2995 

16TP4 $2995 

17BP4A $3195 

19AP4A $3995 

FILTER CONDENSERS 
Any standard filter condenser 
you want -name your own 

prices and quantity! 
551 W. Randolph St. Premier RADIO TUBE CO 

Chicago 6, Illinois 
ANdover 3 -1590 

January, 19:52 

RESISTOR KITS 
Insulated 1/2, 1 and 2 watt 
assortment of most used $395 
values, best brands. 100 for 

50 asst. -$2.25 

RESISTORS 
You pick them, we ship them. 
Insulated -best U. S. brands. 

ANY RESISTANCE 
In lots of 10 

'/ 20%..3'/20 ea. 1 20%..4'/2c ea. 
watt 10% Sc ea. watt 10% 71/2c ea. 

5%..9'/20 ea. 5%..150 ea. 
2 watt-20% 10 for 60c 
2 watt -10% 10 for 950 
2 watt- 5% 10 for 52.15 

TERMS: 20% DEPOSIT with order, balance C. O. D. 
51.00 handling charge for orders less than 55.00. All 
shipments F.O.B. CFicago. Our parts and tubes are 
warrantee 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 tas. 
ORDER TODAY! 
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(Advertisement) 

Frank J, Voch 
president of the 

National Alliance of Television 
and Electronics Service Associa- 
tions, 

says: 
"there is no other 
Oscilloscope like the 

Simpson MODEL 416 MIRROSCOPE" 

Simpson Model 476 MIRRO- 
SCOPE reflects the 5 -inch cath- 
ode ray tube image on a high 
grade mirror mounted in the 
cover allowing the tube to be 
vertically mounted which re- 
duces bench space requirements 
to 9" x 8" and brings the view- 
ing surface to eye level. The up- 
right construction permits loca- 
tion of controls and connections 
for maximum convenience and 
allows for internal cathode ray 
tube connections at the front of 
the panel. The unique construc- 
tion and superior specifications 
of the Model 476 make it worthy 
of leading experts' recommen- 
dation for all phases of TV 
receiver service including ob- 
servation and diagnosis of Sync. 
signals. For complete informa- 
tion see your Parts Jobber . or 
Write: SIMPSON ELECTRIC CO., 

5200 w. KINZIE ST., 
CHICAGO 44. 
COLUMBUS 1 -1221. 

..ö.; ; .. 

oK 
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Shirt Pocket Radio 
(Continued from page 44) 

is required. If the regeneration con- 
trol is advanced to maximum, this 
station may be heard clearly all over 
the room if the headphone is held in 
the cupped hand. For weak signals 
and also those at the extreme low 
frequency end of the broadcast band 
more care is required in tuning. For 
best results, first tune the station for 
best reception without adjusting the 
regeneration. Next, advance the re- 
generation control until the detector 
just oscillates, as will be evidenced by 
a slight rushing sound. Then back off 
the regeneration control until the 
rushing stops. Now retune the station, 
which will now be at its maximum 
volume. Using this method, the author 
has received (in the daytime) station 
WTMJ in Milwaukee, a distance of 
85 miles. Its signal could be called 
"barely understandable," but never- 
theless audible. Station WIND whose 
transmitter is in Gary, Indiana, a dis- 
tance of 40 miles, can be heard easily. 
At night, reception is not limited to 
locals. The original set has "pulled 
in" large, clear channel stations from 
as far as 400 miles away! 

It will be noted that the antenna is 
bi- directional. If the set is rotated 
until the signal fades completely, then 
the knobs point either towards or di- 
rectly away from the station being 
received. This could conceivably serve 
as a kind of radio direction finder for 
a person lost in the woods, provided he 
were able to tell general directions. 
For purposes of general reception, the 
directivity of the antenna bothers us 
little, as the nulls are very sharp, 
whereas the peaks are very broad. 
This means that a given station can 
be received over about 340 degrees ro- 
tation of the set. There will be two 
ten degree nulls where the station 
fades out. This is not objectionable, 
as one may turn a corner while listen- 
ing, and very seldom hit the ten de- 
gree null!! 

Litz Wire Loops 
The performance of the receiver, as 

outlined in this article, is good. How- 
ever, there is one way that it may be 
improved, i.e., introduce a larger sig- 
nal at the input grid! The signal pick- 
up of a loop antenna is proportional 
to the area thereof. However the volt- 
age across any tuned circuit, loop an- 
tennas included, is also proportional 
to the "Q" of the circuit. "Q" is the 
ratio of the reactance to the resistance 
of a coil. To raise the "Q" of the an- 
tenna loop, it is only necessary to use 
a heavy litz wire. By using 35 -44 litz 
wire, the "Q" of the antenna is raised 
from 75 to 220. The signal delivered 
by such an antenna will be almost 
three times that delivered by one 
wound with #30 solid wire. The au- 
thor has not specified litz wire for the 
loop in this article, due to the general 
unavailability of litz, however, he rec- 
ommends it highly to those who may 

be able to get some. Use 20 -44 to 
55 -44 single silk enameled for best re- 
sults. If the highest possible perform- 
ance is desired, the set may be rede- 
signed mechanically so that the "A" 
cell, switch, and tuning condensers are 
outside the loop. The "shorted turn" 
effect of these components will mate- 
rially affect the "Q" of a loop wound 
of litz reducing its efficiency as much 
as 40 %. Do not use small litz wires, 
such as 5 -44 or 10 -44. They are vir- 
tually no better than solid wire and 
the additional difficulty in handling 
these sizes is not justified by any nota- 
ble increase in performance. 

Service Aids 
(Continued from page 51) 

shown in Figs. 3 and 6. Basically this 
is a two- section balanced attenuator 
giving a total attenuation of approxi- 
mately 35 db, unshielded, up to about 
220 mc. For convenience we have 
mounted the resistors on an insulating 
board and added a set of alligator clips 
in such a manner that they fit all 
standard TV antenna terminals. Scotch 
tape helps keep the clips in place and 
prevents them from shorting to the 
chassis. The input and output imped- 
ance of the attenuator is normally 
about 300 ohms, but by shorting out the 
two series resistors in each lead, a 50 
ohm input or output can be achieved. 

The application of this attenuator 
lies mostly in checking TV receiver 
sensitivity and fringe area operation. 
In many instances a technician may 
get strong signals at his shop, but 
service receivers in a weak signal area. 
By connecting this attenuator between 
the antenna lead -in and the receiver 
under test, weak signals will be ob- 
tained. Occasionally a set will tend to 
be regenerative under weak signals 
and bench testing is difficult because 
strong signals are found at the shop. 
Using only one side of the antenna is 
not always permissible because unbal- 
ance occurs and in many receivers un- 
balanced input will greatly alter the 
response of the r.f. tuner. Using this 
attenuator reduces the signal to any 
desired level while maintaining proper 
balance and impedance match. If the 
circuit shown in Fig. 3, gives too much 
attenuation, remove one set of resistors 
and use only one I- section. On , the 
other hand, if more attenuation is de- 
sired, another section can be added. 

Other applications of this balanced 
attenuator network include signal re= 
duction to avoid overloading on one 
particularly strong station, demon- 
strating sensitivity characteristics of 
different receivers, and checking boost- 
er operation. When a booster is con- 
nected to a receiver having an efficient 
automatic gain control circuit, little 
difference will be observed as long as 
strong signals are received. Often a 
booster is tagged as weak for that rea- 
son. To check its performance under 
weak signal conditions, connect the at- 
tenuator pad between the antenna and 
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I 
acne 

Wide, Wide, 
with 
Drawers 
Spill 

No. 

X -231 

JIFFY 

0011Si 
.JigThe 

.gyp G i. 
all your 
neered for 

durable steel finished 
. Drawers o f 

Size of 
1o/4" 

two removable 
have 

pulled contents if pulled 
AVAILABLE 

Description 
8 Drawers 
menu ). 6" 
wide, 8" high 

STEEL 
PARTS 

CABINETS 
first time Olson 

Offered these hi edé abine-o they 
a ell-out! J u s t 
what you need for 

Engi- small parts. 
Cabinets 

with saked e 
with 

baked 
sturdy Deel,. in 
d3/4" isee, 2q /4d 

and is equipped 
slidine sepalatorst 
catches, ill 

far. out too far. 
IN 6 SIZES. 

PRICE 
(24 co part- $3.59 deep, 6" %s 

12 Drawers (36 cam- 
X-232 Partments), 6" deep, 4.95 

9%s" wide, 8" high 
16 Drawers (48 c O m- 

X-233 Partments), 6" deep, 6.59 121/2" wide, 8" high 
24 Drawers (72 c O m- 

X-252 Partments), 6 d e e p, 8.99 
91/2" wide. 151/2" high. 
32 Drawers (96 c o m- 

X -234 parr 
wide, s 53 /ss" high 10.95 

64 Drawers (192 com- 
X235 25 the 

de, 153/sä high, 20.95 

STACKED CONICALS 
FULL 20 

ELEMENT 

AU-66. 

With matching Q bars and High Frequency Stubs Genuine Aircraft Alumin- um elements. High gain t s cked conical. Will pull in those i stations in "Fringe Areas." Works on all channels. Easily as- sembled. 
THIS IS A TERRIFIC 

VALUE! 
' Each Antenna consists of two Ofnmal bays plbs a Leis 

mast. 
matching Q b . Less Pcarton. 

gives 
to a carton. This 

paves you six shays and 3 Solis of bnrs. 
Sold Only Boxes of 3 Antennas nnas 
AU-66. 

of 
on 

f 3 
Weight 25 lbs. 

$259' 

=sue BIGGEST BARGAIN 
`- Special while they COMBINATION OFFER -You y last for the com- 

bination get an Alliance Rim Drive 78 
r 

$399 
RPM Phono Motor with turn - 

'y l 

< 

1 {j table PLUS a Pickup Arm with 
- RA -91 high Output Cartridge. 

` 

PHONO 
AMPLIFIER 

RA -19. . s 398 ...,. 

LESS 
TUBES 

A real high efficiency 3 -tube empli- 
fier of odern design. Connect to any crystal phono arm and Speaker. 
Has volume and tone controls 7 "x 31/4 "x2 ". Shpg. wt. 2 lbs. 

SET OF TUBES FOR 
AMPLIFIER 

12SQ7 SOLE 3525 4 No. AS -22 

RIM DRIVE PHONO MOTORS 

`a 

teM 7B 
n. 

QUALITY $199 
Single, each $2.19 
lots of 3, ea. 
Plays all 10" and 12" 78 RPM 
records. Quiet. velvet smooth fric- 
tien drive motor with turntable. 
For 115 volts 60 cy AC. 

3 SPEED M -63 
Self starting, complete 
with turntable, Operates $599 
on 115 volt AC 60 el'. 
Shpg. wt. 5 lbs. 

$4.95 
M -64 

3 SPEED PICK -UP ARM 
Cartridge hips by me of a lever. 
Dual cartridge, one side plays 33r /á 
and 45 and other 78 RPM. Double needle. 

TINY MOUTH 1895 
AMPLIFIER v 
Small * Giant in * 
i RA -66 Size Action 

While they last Olson 
offers these amplifiers 

for which are ideal 
endow demonstra- 

tions, record playing, 
g, etc. announcing, 

what 
i 

et: H you if 
A three-tube amplifier with tubes, 6 " PM 
speaker, d two- 
t leatherette >v- 

a tied mf x 
10 ". 

case 
input for 

graph o crystal mike. 
115 V. AC, 60 cy. Can 
microphone shown below. 

1 .. 

either phono- 
Operates 

be used 
on 

With 

FP CONDENSER KIT -v.\, -.. ' Assortment of 15 
popular FP con- 
densers, double 

7.'42E4 triple sec- 
tions. Capacities 
from 10 mfd to 

'1 e1' 50 fd; from 25 

Shpg- or. 3 lbs. 398 AS -24, One of Olson's 
each giant values. LOUD MOUTH AMPLIFIER * Limited Quantity* 8 Wafts 

3 
Speed 

AUTOMATIC 
CHANGER 

No. 
RA -70 

ijl ( 
` q 

/ 
WHILE I- /` 
THEY V LAST 

COMPLETE with VM Model 950 
Changer, Amplifier, Speaker and 
Case. A read Olson 

0 

lue if we 
ever saw e! Here i the latest 

Model950 Automatic Changer 
built into a beautiful carrying case 
with speaker and fine Amplifier. 

ays twelve 
twelve 

records (tex /1 or 
45 RPM); twelve 30" or ten 12" 
(331,3 or 78 RPM); 100% auto- 
rnatie in operation- Nothing more 
to buy when you order this fine 
Player from OLSON. The cartridge 

S equipped with a long life needle. 
Motor shuts off after last record. 
Equipped with volume control and 
tone control- Speaker is Alnico 
V PM. Carrying case is beautifully 
covered. Size 15" x 17" x 8 ". 
For 115 volts 60 cy. AC. Regular 
list price $77.95. 

Stock No. RA -67. 
M a d e by craftsmen 

d n offered by 
Olson at a real knock- 
down down price. ORDER THIS OUTFIT 
DAY! Here's hat you 
g t: A £lll S w tt 
Amplifier 
6SF5, 6Sp d owith :3, 
he PM Speaker 
heavy duty magnet 
and two -tone laherette 
6" xa101w /p" - 13 "- Has 
tone control. You an 
mikes or a mike and 
simultaneously. Op 
AC 60 y. Can be usetes 
Phone shown below. 

. . $24.95 

case-size 
volume 
connect 

phonograph 
on 115 

d with 

'' % 

and 

micro 

2 

V 
- 

lI MICROPHONE 
High output crystal mike ike 
for PA systems and re- 
orders. Equipped with 

''I handle base and 7' shield- 

l 
ed cable. Shpg. wt. 5 lbs. 

M -67 
ach $5.95 

- M -66, same but with 
on-off switch b u i l t 
into $6.95 

_ handle. `D t1 A 

SEND FOR OLSON'S BRAND NEW BARGAIN CATALOG. GET NATION- 
ALLY FAMOUS RADIO PARTS AND SUPPLIES AT BIG DISCOUNTS 

CLEVELAND, OHIO 
2020 Euclid Ave. 

If you live in or near Cleveland 
visit our store, get these and many 
more bargains. 

CHICAGO, ILLINOIS 
623 W. Randolph Street 

If you live in or near Chicago 
visit our store, get these and many 
more bargains. 

MAIL ORDERS SHOULD BE SENT TO AKRON, OHIO 

).444,, - Stock No. AU -67 `\ 
Latest model, Genuine 

Aluminum m T u b- 

erect 
you need 

high-gam 
element itwo- -bay' "X" type 

antenna - HERE'S WHAT YOU GET: 1 stacked deluxe 20 element conical antenna with 
high frequency stubs; 2 5 -ft, steel mast sections; 1 UL approved twinline lightning ar- 
rester; 1 steel chimney mounting assembly with necessary strapping; 75 -ft. 300 ohm twin - 
line; 6 insulated screw' -eye standoffs; and 2 insulated mast standoff insulators. 

The antenna has a conical pattern providing high gain on ALL channels. All the neces- 
sary installation marts are packed with the antenna. Here's the economical ways to buy. 
Have everything at hand for that installation. Order these kits NOW. 

o 
This is real Olson 

Value. Shpg. wt. 25 lbs. 

COMPLETE TV CONICAL 
ANTENNA KIT 

Nothing More to Buy 

o, em 

$1 

TWIN LINE 

300 Ohm Poly 
Twinline 

High quality, low loss [For all TV and FM 
installations. Shpg. wt. 2 lbs. 
Stock No. W -73. $2.99 
100 ft. coil 

OPEN WIRE TV LINE 
.k Use in Place of 300 Ohm Line 

Ideal for fringe area installa- 
tions. Not affected by mois- 
ture or sun. Made of fl 18 
copperweld wire with genuine 
polystyrene insulators spae 

[ 6" apart. Tensile strength / 
400 lbs. Stock No. 
W -78. 100ft. 
coil. Shpg. evil- Shpg. 
wt. 4 lbs. wt. 9 lbs. 

$5.95 

S t o c k Na.; 
W-79. 250ft. 

3 -SPEED 
PHONO- 
GRAPH 
Special 

RA-56 

Prays 76 -45- 331/1. RPM Discs 
Finest components in the manufacture 
of these gorgeously designed phono- 
graphs- Features include: 3 speed 
Alliance motor, heavy flocked turntable, 
5 -volt output tone -arm with precision - 
tip needle, volume control, 2 tube 
built -in amplifier, Alnico 5 PM speaker, 
leatherette covered case with rounded 
corners, convenient carrying handle. Or- 
der early and order enough. Every 
phonograph 100% guaranteed- Origi- 
nal factory -sealed rtons. Operates 
115 Volts AC. Shpg. wt. 15 lbs. 

°`rn OLSON RADIO WAREHO 
January, 1952 

OLSON'S 
SPECIAL 

Dark 
Face 

PICTURE TUBES $2495 
RCA 16GP4 

Brand new g RCA 16GP4 
with the new DARK FACE. Fully 
guaranteed. Buy these tubes from 
Olson at less than .Jobber Cost. 
70° deft. 17- 11/I6" long, neck 

61/2" long, metal envelope. 

12" CO -AXIAL SPEAKER 

$1395 
S-160 

Woofer - 
Tweeter 
design. 

Response 
40 to 

17,500 
CPS 

12" woofer sec- 
tion is driven by 

heavy 
2 

-pound 
magnet and this 
art delivers the i,ss ottes. 3" 

tweeter which is 

Ire1 t into the ter of the 
speaker s driven 
by a 2.15 oz. 
Alnico 5 m a g - 

t and delivers 
the treble notes. 
High pass filter is 
b u i l t into the 
speaker and the tir e mbina- 
rion gives you tone never ed possible. 
Only two 'wires to 

to any ra- 

j, d or amplifier 
, thet speaker 

Voice coil impedance 
is ready to play. 

mpedance is 8 ohms. Shpg. wt. 8 lbs. 

THIS COSTS YOU NOTHING -NOT A RED CENT 
Just to get the ball rolling and to get your order to conre our way -Olson 
is going to send you one of his famous TERMINAL STRIP KITS. Contains 
a total of 30 terminal boards, lug strips, screw terminals, tie points and 
panel lamp sockets. You get the entire package of 36 popular parts 
which should be in every service shop. All you need do is to make -up an 
order for $10.00 or more from this ad using this order blank. We 
will ship your Order at once cod include the 36 piece hit at no extra charge. 

IT'S EASY TO ORDER FROM OLSON'S 
How to orden Order directly from this ad. For convenience use this order blank. 
Fill in columns below with quantity desired, stock number, description and price. 
You may send remittance with order (include enough for postage or parcel post 
shipment), or if you prefer SEND NO MONEY. Olson will ship C.O.D. and you may 
pay mail or expressman for merchandise and postage. 

wwwwwwwwwlnr VII wwwwwww try lnlnw VII Yrwurw 
MONEY BACK GUARANTEE: Everything you order from 
Olson is guaranteed as advertised. If you are not more 
than satisfied, you may return merchandise for cash refund. 

Please 
Min -mum 

Orde $3.00 

I 
QUANTITY NUMBER DESCRIPTION EACH TOTAL 

I 

i 

I 

I 

I 
NAME 

TOTAL 

'ADDRESS 

I CITY 

ADD 
POSTAGE 

ZONE-STATE 
TOTAL 
AMOUNT RN152 
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F ` 
MADE IN FRANCE 

51t HI -FI HIGH POWERED 
PM SPEAKER 
3 f $5.75 While they last 

J. 1 
or / Iba. Magnet 

[[jj Fully djustable v oil 
Here is the best PM speaker at the best 
price you ever saw. Made in France by 

à, French craftsmen. A truly custom built 
l xpcalcer you'll bre proud to demonstrate. 

. Paittstakingly made down to the final 
finishing colors which are contrasting 

Stock No. 5 -166 blue and grey. 
Features include a 11/ lb. magnet. felt cnmpres5ion gasket. Voice coil leads 
are sewn onto cone, fully adjustable voice coil, wide range frequency re- 
sponse, power output 6 watts. 
Easily lists at $10.00 but the manufacturer forgot to perform one little 
operation, drill .mounting holes in the rim. But this should make little or 
no difference to you if you want to get the finest imported precision speaker 
for a fraction of its cost. Shipping wt. 4 lbs. 

MAGNAVOX 

i'I 

at RCA SPEAKERS 
12" and 8" Sizes 

Think of it! Genuine Magnavox and RCA 
Speakers at a fraction of their real value. 
Yes -Olson really made a deal -a good 
deal -and you. can cash in. These 

r Individu ally boxed 
Stock No. 5 -123 EA. 

II 

100 Popular Knobs _./!rr Stock No. *Olson' Buy 
Tm- tlF-°4 AS -50. > You get 1w knobs -with a guarantee that /, they re worth at least twice hex you 

r@-,1 pay- Included are set -screw and push -on 
Ih type in Black, Mahogany, Ivory White, as 

well as fancy colors. 

VOLUME 

', '!! 

-°.7'3,/0.. 

- 
List value $18.50. 
popular single 
with and without 
cost you less 
price of just two 
laxly. 

CONTROL KIT 
10 ASSORTED 
s I N G L E AND 
DUAL CONTROLS 

99 
AS -44 

Contains 10 
and dual controls, 

switch. All Ifl 
than the normal 

if bought reg., 

10 WATT 
RESISTOR KIT '- We mean to m 

resist- \\\ -- 
r 80,000 fine 10 watt ' r REf:1R.Alt he is SlT 

PRICE OF THIS KIT 
AS 46 18 $15.00. Each kit 

contains 20 popular 
KIT i 
OF $ 49 tinned copper 
20 Shpg. wt. 2 

lbs. 

GENUINE UNIVERSITY 
si 25 WATT 

DRIVER 
TS 

1 

UNIT 
No. S -165 

n 

REFLEX SPEAKERS 
Unit is breakdown proof, will handle 25 watts continuously and is guaranteed for 1 year. Hermetically sealed, com- plete protection from outdoor exposure. 
Has aural 16 ohm voice coil and gen- uine bakelite diaphragm. Fits trumpet 
shown below any other standard e ach trumpet. Brand new nfactory sealed ealed 
tons. Shpg. wt. 6 lbs. 

mss- 
ly 

Ç REFLEX Trumpet is heavy gauge metal finished 
} TRUMPET with corrosion resistant paint. Equtpped 

No. 5 -164 v th famous adjustable UNIVERSITY 

# `'U" BRACKET. Mounts ;n any posi- 
ber r m for mproved tone. Brand nenv 

x$144 
Lion, /z" tliameter. Has heavy rub- 
factory cared cartons. Shpg. nvt. IS lbs. 

each Get both Driver Unit and 

$29.11 
Reflex Trumpet. Genuine 9 .. University matched set.... 

j - - -- Lt'e ri .service shop needs one of these handy to< Is 
made by Fauichild, famous manufacturer of precision 

TL -3 electric grinders. Regular nationally 
r 

FAIRCHILD advertised price is x$19.75. t The ,et 
ÿ GRINDER consists of 1-115 volt high speed, 

cooled grander, 6 assmked gl'inling 
3 wheels, 1 circular blade, 1 hand 

t, 9 $ abrasion 
steel reamer, sl buffing brush 1 V abrasion swne a a natural finish 
case size 10 "x5 "3" to house the 9 wand 

an 

grinder. Shipped it original facto y 
scalaled cartons. 

' 
/i 

RECORDING \\ 
\i \ A 

TAPE -Famous Mfr's Close -Out! 
Cet the buy of your life- Save up to 64% on high 
yu al ity RECORDING TAPE. A large thufwhol er had 
Olson 

.sell his inventory 
you 

and he unloaded the whole deal. 
Olson now offers you th as high grade recording tape 
at prices Mich defy competition. Standard 1/q 
wide, 1 _00 ft. long. cFrequency response 50 to 8,000 cy- Plastic Reel included with each. 

-) 11 \ \ á 

PRICES 

' Diameter -6OO' 
No. X -250 
Single, 

7: EN. iA 

PAPER BASE- 
1200 

Stock No. 
Single, 

h 
$1.6x9 

Lets f $149 
1 O, 
each 

AMIIIEW 
SLASHED ON 

Finest Clear Plastic 
Size 

29 

ft. 
X -248 

EMPTY PLASTIC -Will 
7" Diameter 
No. X -251 

l OTSi Olanr 

PLASTIC BASE 
1200 ft. 

Stock No. X -249 
Single, 

h 
$2.199 
Lots f X199 

1X0, 
h 

REELS 
Not Warp 

-12001 Size 

EN,c EA. 39, 

92 

TUBES LJ T073% DISCOUNT 
Order your tubes from Olson and make more on y sale. Discounts range up to 73% off list on the tubes shown. Every tube is INDIVIDUALLY BOXED and GUARANTEED. Every 
tube is made by Ren -Bad, Sylvania, Tung -Sol r Raytheon and will be so branded or carry the Olson Akrad Brand or the brand names of set manufacturers like Crosley, Motorola 

Jewel, Phileo, etc. Here's a deal you 
d 

Almost every set that comes into your service shop needs tubes. Be ready -get your sto k from Olson. 

5Y3GT 
6J5 
6X4 
6X5GT 
12AT6 
12AV6 
35W4 
35Z5 
80 

1R5 
1T4 
1U5 
3V4 
6AL5 
6A95 
6AU6 
6BA6 
65A7 

6S4 
6W4GT 
7B6 
12SA7 
12SK7 
12597 
35C5 
5065 
5005 
50L6 

Ea. 

9Ea. 
4 

OZ4 6H6GT 
1H5GT 6597 
5U4 6K6GT 
155 12BA6 
6ARS 25L6GT 
6AV6 12BE6 
613E6 9 
6CB6 12SN7GT 

6V6GT 25W4GT 

6W6GT 35Y4 
89Ea. 

1LE3 12J7GT 

f 
6SN7 6L6G 

1X2 6J6 

6AG5 7N7 

163GT 12AT7 

6K7GT 12AU7 99f 
6AG7 $1.19 Ea. 
6BG6G 1.89 
6B96GT 1.29 
6CD6 1.99 
12AV7 1.19 

TUBE KITS 
Buy in kits and save money. Brand new fresh stock. 
Made by Nationally Famous manufacturers and packed in 
handsome shelf cartons. Order some of each. 

ALL AMERICAN TUBE KIT 
Nit contains one each of the following: 
12SA7, 12SK7, 12SQ7, 35Z5, 50L6. 
Keg. list price..... $8.50 1375 
Kit No. AS -11 l'ex Kit i 

2 KITS 

$750 
4 KITS 

$15°° 
6 KITS 

$2225 

MINIATURE TUBE KIT 
Kit contains one each of the foil o ci ug: 
12AT6, 12BA6, 12E1E6, 35W4, SOBS. 

Kit No. AS -47 -Per Kit 
$339 

2 KITS 

$675 
4 KITS 6 KITS 

$1325 $195° 
REMEMBER! Every Tube 's guaranteed. Make more money on your service work. 

ORDER TUBES FROM OLSON'S GIANT WAREHOUSE. 

:1 

This is not a kit. The phonograph comes to you 
completely assembled and factory tested. No trou- 
blesome wiring. Just plug in -put on the RCA non- 
breakable records you get with the outfit and you 
have dependable entertainment. The amplifier em 
ploys 2 tubes, a 50L6 and a 35Z5. Motor is Alli- 
ance, the finest. The crystal tone aros is made by 
Asiatic. Sure and Electro- Voice. In addition you 
get a complete set of RCA Victor non -breakable 
Children's Records which include such favorites as 
"Happy the Humbug." "The 500 Hats of Bartholo- 
mew Cubbins," Rapunzel," "Aladdin and His 
Lamp,' etc. Discs are enclosed in beautifully col- 
ored albums giving each story so that the child can 
follow the recording. Cabinet is decorated with 
gay circus figures and the volume can be regulated by the full range control. Operates 
on 115 volts AC. Shpg. wt. 15 lbs. Don't delay, order now. The price is low enough 
so it pays to order even for the parts contained. 
Here is a special. You get a nationally famous 78 RPM Record Player and $10.00 worth of genuine RCA Victor non- breakable children's records. 

LIMITED QUANTITY. ORDER NOW WHILE THEY LAST. 

AMAZING RECORD 

PLAYER DEAL 
SIO Worth of RCA Discs 

Included 

$199 
7 Stock No. 

RA -60 

'Look what the parts would cost 
if bt..ght separately even at our 
SPECIAL SALE PRICE. 
78 RPM Motor $ 3.79 
Phono arnl and cartridge.... 2.09 
A nlpli flet 3.98 
Set of tubes for aulplitier 1.85 
PM Speaker Leis 
Output Transformer .67 
AC Cord 2h 
Decorated Case 4.95 
Set of RCA -Victor Non - 

Breakable ]records 10.00 
$30.31 

FAMOUS BRAND 3 -SPEED AUTOMATIC 

#1999 9 
RECORD CHANGER 

RA 6 
Sorry, we promised not to mention the manufacturer's name. Automatically Plays 7 ". 10" and 12" Records. 

Plays All Type Discs -All Speeds 331/3, 45 and 78 RPM. 
Completely automatic and what's more it's one of the most famous brands i 

s 

hangers. 
i 

built by experienced craftsmen. Every hanger brand new original 
Pre- cision factory packing,. 100% guaranteed to please o your money back. Here is one of O150n's most sensational 

ba gar 
s 

mire s. Believe u_ -you can't go wrong. Order one or re but we can't promise to repeat this offer. We have a limited quanity and when they are gone -no more. 
The changer has a reject lever and a control for selecting 3317.5, 45 or 78 RPM speeds. Ploys all 7 ", 10" and 12" records. Equipped with an Astatie Ceramic Cartridge and a and: sapphire long 

g 
life needle. Records drop gently and smoothly -just like velvet. Operatesi on 11 volts, cycles AC. Base 125121/a". 5 5 above plate and 31/ below. she . wt. 15 his. 

Crfg, OL ON RADIO WAREHOUSE 275 E. Market St., Akron 8, Ohio 
l6_llfllfll .v T6i,lri'ISIQ/i NEWS 
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MAKE MONEY 
with the aid of the new 

tdiNif f :Ic,0 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 megohms 

It's a REACTIVATOR 
for dim CR Picture Tubes 

Revives dim TV Picture Tubes, without removal of 
tubes from sets. Works on a great many tubes with 
low light output, if there's no mechanical defect in 
tube. 110 V -60 cycles. Portable, weighs only 3 
lbs. One or two applications pays for instrument. 

SATISFACTION GUARANTEED 
or money refunded if you return 
the instrument in 10 days in good NET 
condition. 

95 

FIELD STRENGTH METER 
at NEW LOW PRICE: 

$59 net 
Improves TV Installa- 
tions; saves half the 
work. Model FSM -1, 
complete with tubes, 
$59 net. / SAVE ON 

PICTURE TUBES 
Direct from Factory! 

xicEs 
Picture 

for RPriceELia} New 
YEAR 

Direct from Factory! 
Amazing new LOW PRICES on all sizes 
Picture Tubes with Transvision's 2 YEAR 
FACTORY GUARANTEE, pro -rated. 

Send for Price Lisf Now! 

FREE: Sample 
copy "TV 

Notes." Or send 
of 

50e 
taon d 

cover 
Electronics 

cost of 
addressograph plate and mailing for 

FREE Subscription. Monthly issues are gold mines 
of info on new devices, conversion, sales, service, etc. 

TRANSVISION, INC. 
Dept. RN NEW ROCHELLE, N. Y. 

January, 1952 

easily integrated with the speaker 
mounting bracket and no extra fasten- 
ings are needed. 

Two models are currently available 
-the Model T -11 with primary taps 
for 500, 1000, 1500, and 2000 ohms, and 
secondary windings of 4 and 8 ohms. 
The Model T -12 has a primary of 45 
ohms and a secondary of 4 and 8 ohms. 
Both models will handle 12 watts. 

BOGEN AMPLIFIER 
A new high fidelity amplifier and 

remote control unit have been an- 

pounced by David Bogen Company, 
Inc., 663 Broadway, New York 12, New 
York. 

The Model H010 power amplifier and 
the Model RXPX remote controller 
and preamplifier provide quality music 
reproduction for the serious listener. 
The HO10 is an all- triode amplifier 
rated at 10 watts output. It delivers 
its full rated output with less than 
1.3% distortion over the entire fre- 
quency range from 20 to 20,000 cps. 

The remote controller and pream- 
plifier provides full control of function 
selection, volume, tone, and record 
equalization at distances up to 25 feet 
from the amplifier. 

Detailed specifications on either or 
both of these units will be furnished 
by the company on request. 

PICKUP CARTRIDGE 
The Astatic Corporation, Conneaut, 

Ohio, has developed a new phonograph 
pickup cartridge employing a con- 
denser harness which slips on or off the 
terminals to change the output from 
a high of 4 volts to a low of 1.2 volts 
at 1000 cps. 

The L -12 -U may be used as a re- 
placement for more than 125 different 
standard 78 rpm cartridges now in use. 
Another feature of this dual- output 

cartridge is a needle chuck limiting 
principle which restricts motion of the 
chuck both radially and lengthwise. 
This feature helps to prevent disloca- 
tion of the chuck and to protect against 

(Continued on page 112) 

111 Nif g IMO 
SAVE UP TO 50% 
on TV Kits, Sets, Chassis 

DIRECT from FACTORY 

Beautiful TV CONSOLES for 
CUSTOM -BUILDING or for 
CONVERSION 

from 
$49 

Enjoy GIANT 
SCREEN TV 
now. Send for Cabinet Catalog. Conversion 
instructions come with every cabinet. 

10, 

FEED Up to 5 TV SETS 
from 1 Antenna with 

TRANSVISION'S 
MULTI -SET 

CONNECTORS 

Increase Sales with Multi -Set Connectors. Ideal 
for homes, garden apartments, TV dealers, bars, 
etc. Big savings in time and labor. Guaranteed! 
PRICES: Multi -Set Conn. for 2 sets, $4.95 
list." Multi -Set Conn. for 3 or 4 sets, $7.95 list.' 

Dealers, write for discounts 

Write for details on amazing Trans- 
vision FACTORY AGENT PLAN! 

TRANSVISION, INC. 
Dept. RN NEW ROCHELLE, N. Y. 
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COMPARE 
OUR PRICES! 
These are all top standard brands. Many in 

Original Factory Boxes. All individually boxed. 

FRE 
I Introductory offer. One roll, 60 

ft. Bull -Dog Friction Tape with 
each $10.00 order or more 

024 
103 
1R5 
155 
1T4 
1U4 
1U5 
304 
305 
3V4 
504 
5V4 
573 
6AB4 
GAC7 
GAGS 
6AG7 
6AN6 
6465 
GALS 
OARS 
6AR5 
6AT6 
6AÚ6 
6AN6 
68A6 

STANDARD BRANDS 
.$0.72 

.95 
.85 
.85 
.90 
.80 
.80 

1.05 
.95 

1.10 
.66 

1.10 
.50 
.95 

1.16 
1.06 
1.25 
1.60 
1.55 

.65 

.85 

.75 

.70 

.70 
. .75 

Order other types 

6BC5 
613E6 6666 
6BJ6 
6866 
6806 
6C4 
6CB6 
6CD6 
666 . 
6.15 . 

666 . 

654 
6SA7 
65117 
6567 
6567 
6T7 . 
6T8 
6V6GT 
6W4 . 

6W6 . 

665 . 

12A76 
12ÁT7 
not listed. 

.50.95 
.80 

. 1.90 

. .85 

. 1.40 

. 1.20 
.80 

. .90 
. 2.40 

. .85 

. .65 

. 
1.15 
.80 

. .80 
.80 
.65 

. .75 
.85 

. .90 
1.25 

. .80 

. .65 
. .90 
. .60 
. .65 
. 1.10 

our prices 

12AU6 
12AU7 
12AV6 
12AV7 
12BA6 
126E6 
128117 
1268 
125.17 
125A7 
12567 
12507 
191306 
2567 
251.6 
321.7 
3585 
351.6 
35W4 
35Z5 
47 
SOA5 
SOBS 
5005 
SOLE 
57 

are lower! 

$0.90 
.90 

1.35 
.75 
.75 
.95 

1.00 
.75 
.85 
.80 

1.00 
.75 

2.40 
1.80 

.80 
1.28 

.90 

.85 

.60 

.65 
1.10 
1.00 

.90 

.90 

.80 

TELEVISION ANTENNAE 
CONICAL 8 ELEMENT -4 elements, 4 ren@ce¡ttors high 
gain, all eha111n1 fur general use. y7L.99 IneScsi li to a carton ea. 
Less than 6 53.50 ea. 

DOUBLE BAY CONICAL -with stacking rods. 4 ele- 
ments, 4 reflectors per Lay. Two stacks with Lÿ 
wave connecting bars. Solves fringe area prob- 
lems. $`6` 58 Packed 0 to a carton yr ca. 
Lees ss than O $6.99 ea. 
FOLDED HI -LO $2.99 ea. 

INDOOR V- Tmiiv ulu:oly reriunr,! $1.99 es. 

ANTENNAE ACCESSORIES 
CHIMNEY MOUNTS. Special 
it a" WALL MOUNT, Special 
7" WALL MOUNT, Special 
12" EAVE BRACKET. Special 
LAVE MOUNT (15 ") Heavyweight 
EAVE MOUNT (18") 
SAVE MOUNT (24 ") HeavywCg ywei9 ht 

$0.99 
.29 
.89 

1.99 
2.25 Pr. 
2.95 pr. 
3.50 pr. 

SINGLE SCREW -EYE for TWIN LEAD 
e ca :31/2" or or 

ea. 
der 

71:. 
(Minimum der 100 to a box) 

FOUR RECEIVER COUPLER 
1ltxle1 01121 antenna to 

54.50 Mc-40 -a t rm les rs300 OHM antenna txlll'AM 
4.72 1(1111 rarn(vero 5.25 

Tl'1.ESIATIC ANTENNA SWITCH. svtl ah a,mm,.,lnlc 
or :3 separate nntennaes 52.05 

SPECIAL 300 OHM TV WIRE 
fit SO 1st quality 55 mil web, 22 gauge 

pure polyethelene and 7 Strand 
NpÌr pure copper. 1000 ft. spools 

n FT. TV CURDS, pinked. 280 ea. 
10 for $2.50 

FT. 1.INE CURDS, Honked. 19c ca. 
10 for 51.75 

Condensers Standard Brands (Special) 
RCA 50 x 30 150 wv 45c 

F.P. Type 
10 mid -475wv 
10 mfd -400wv 
20x20 -450wv 

20 X 25 

SPEAKERS (Alnico '#5) 4" PM 

sl'l'sl'I:\L 75e 
rlaIAT, 60c 

S1.29 
OUTPUT TRANSFORMERS 

-,IlL6- ,Ks- :ts.( -:v4 45c ea. 

MINIATURE I.F. TRANSFORMER elle 
1 7OK(' -e, mp. tv /clip. Input- Output. 59c ea. 

DIAL LAMPS x4.75 247 G.F. per 100 (10 nosed 
1 box 55c 

ALLIANCE 3 -SPEED PHONO MOTOR $5.49 
I'omplete with turntable (Special) V i 
volume Control kg 1110g w/swilch Ccntralabo 

.special 45e 

SELENIUM RECTIFIER (Top Qualify) 
Full Wave Bridge Types 

Up to 18 v. In /up to Op to 36 v. in /up to 
14 v out. 28 v put. 

2 imp. 52.50 2 amp. S 3.25 
4 amp. 3.75 4 amp. 6.00 

10 amp. 6.00 10 amp. 12.00 
1 2 :nip. .. 7.75 12 amp. 16.00 

Power Supplies Built to Order -"FAST SERVICE" 

SEND FOR COMPLETE CATALOG 
TERMS: 10C$ del,sit with order. ilnl:in,e E.O.D. 
F.O.B. N.Y.C. Include shipping charges with Paid 
In fill milers. Minimum order $5.00. 

ATLAS TEL -RAD PARTS 
153CHAMBERSST.,DEPT.RN-12,NEW Y0RK7,N.Y. 

Phone HAnover 2-5813 
P- am me mo lli 

For additional information on any of the items described herein. readers 
are asked to write direct to the manufacturer. By mentioning RADIO 6 
TELEVISION NEWS, the page, and the issue number. delay will be avoided. 

BINAURAL RECORDING 
Magnecord, Inc., 360 N. Michigan 

Avenue, Chicago 1, Illinois, has de- 
veloped a new binaural tape recorder 

which records the sound through two 
separate microphones. 

In the new system each of the mi- 
crophones records on a separate side or 
channel on standard 1% inch sound 
recording tape. Since the two channels 
are recorded at the same time and re- 
produced simultaneously through two 
separate speakers and /or two separate 
headphones, the effect is that of the 
listener's ears actually being present 
at the time the recording was made. 

The new amplifier has been desig- 
nated the Type PT6 -BN. When used 
with the PT63 -A binaural mechanical 
unit, it provides two complete record- 
ing and playback channels. 

Complete details on this new system 
are now available from the company. 

DELUXE RECORD PLAYER 
A lightweight portable record player 

has been added to the line of audio 
equipment being produced by New- 
comb Audio Products Company, 6824 

Lexington 
fornia. 

Known as the Model RC -12, the new 
player features a powerful 5 watt, a.c. 
amplifier, a Webster changer, and a 
6" x 9" Alnico V PM dynamic speaker. 
The unit plays 331, 45, or 78 rpm 
recordings. 

The operating panel includes a tone 

Ave., Hollywood 38, Cali- 

control, volume control, and pilot light. 
A kickproof metal grille protects the 
speaker. The unit is housed in a sturdy 
carrying case of solid plywood con- 
struction, covered with durable, wash- 
able fabricoid material. Total weight is 
311 pounds and the unit is UL ap- 
proved. 

NYLON RETAINING RING 
Cambridge Thermionic Corporation, 

463 Concord Avenue, Cambridge 38, 
Massachusetts, has developed a new 
nylon -phenolic terminal retaining ring 
which is said to greatly extend the 
scope of its ceramic coil forms. 

The new rings in no way impair the 
moisture and fungus resistant qual- 
ities of the coil form assemblies but 
provide new benefits not available 
heretofore. They are excellent for 
bifilar windings. The four separate 
terminals, two on each nylon -phenolic 
ring, mean secure individual connec- 
tions for each coil lead. 

In applications using single pi wind- 

ings, terminals can be located above 
or below the winding to shorten wiring 
to circuit elements. In addition, sold- 
ering spaces are doubled, as the shape 
of the terminals affords two soldering 
spaces on each to segregate coil ter- 
minations from circuit wiring. 

All materials and finishes meet gov- 
ernment specifications. The new rings 
are available with the company's LST, 
LS5, and LS6 coil forms. 

MATCHING TRANSFORMERS 
Atlas Sound Corp., 1449 39th Street, 

Brooklyn 18, New York, has developed 
a new line of weatherproof matching 
transformers which is specifically de- 
signed to permit the sound technician 
to match all of the company's "Dual 
Projector" and "Paging and Talk - 
Back" speakers to either constant volt- 
age (70 volt line) or constant im- 
pedance systems. Transformer taps 
eliminate the need for complex com- 
putations. 

These new transformers are mounted 
in a heavy steel protective housing that 
prevents mechanical or atmospheric 
damage. Double rubber grommets and 
gaskets protect the cable connections 
entéring the transformer housing. The 
convenient transformer bracket is 
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NEW TELEVISION "SLAVE" KIT FOR 16 TO 20 INCH TUBE $3995 
COMPLETE 16 TO 20 INCH 

TELEVISION "SLAVE" KIT 

$399 E S TUBES 

Television Slave Kit, Model No. SK -21; for use with 16, 17 or 
20 inch rectangular picture tubes, as well as 16 or 19 inch 
round tubes. It may be connected to your present TV receiver, 
regardless of screen size, to give you a remote TV slave unit; 
sometimes referred to as TV duplicator. You pick up the TV signal at the picture tube grid. The audio is picked up at the high side of the audio gain control. These two are all that is necessary on your present set. A two tube cathode follower kit 
connections 

supplied with the slave kit so that there will be no loading of your present set. The duplicator kit itself is 143/4" wide and 21" lung. A ready punched chassis and complete hardware kit is furnished. The circuit is a straight forward AC transformer tpe. The circuit employs the following tubes: (2) 6SN7, horizontal and vertical oscil- lators, (2) 6AL5 phase detector and DC restorer, 6K6 vertical output, 5U4 rectifier, 6K6 audio, 6BQ6 horizontal output, 6W4 damper, 1X2 high voltage rectifier, 12AU7 2nd video sync. separator, (2) SAGS are used in the cathode follower. (No speaker is furnished). This kit is the same essentially as a full TV kit, except that it has no tuner or video. 
All resistors, tube sockets, power transformer, etc., are furnished along with a schematic diagram and instructions. WARNING: Only those who understand TV, should buy this kit; as television very complicated and Should not be attempted unless you know what 

u are doing. 
is 

Duplicator Kit, Model SK -21, complete less all tubes, Net price $39.95. Shipping weight 38 lbs. 8" PM speaker, $2.95 extra. Kit of 12 receiving tubes for SK -21, $10.00 extra. 17BP4A, 17" blackfaee picture tube, $21.95 extra. 20CP4A, 20" blaekface picture tube, $39.95 extra. (Specify when ordering, which picture tube that you intend using.) 

CONVERT TO A RECTANGULAR PICTURE 
With each conversion kit you get a plastic mask, 70 degree de- 
flection yoke, 90 day guaranteed black face picture tube, plus 
our new 77J1 -X 14,000 Volt Universal 8y -back and horizontal 
output transformer that works on any output tube and any sin- gle rectifier (1B3 or 1X2). A suggested diapra is furnished 
for use of the transformer with several different output tubes 
and rectifiers. We think this is the finest and best priced con- version kit in the country. Shipped Truck or Express, only. 

Nit No. TCK -14, with I4BP4A 14" rectangular tube, Net price 527.95 
Kit No. TCK -16, with 16RP4A 16" rectangular tube, Net price 29.95 
1: i[ No. TCK -17, with 17BP4A 17" rectangular tube, Net price 29.95 kit No. TCK -20, with 20CP4A 20" rectangular tube. Net price 49.95 

BUY YOUR WIDE RANGE COAXIAL 
12" COAXIAL 

PM $12.95 
A $32.50 retail value, 
20 watt 12" coaxial 
PM speaker of quality 
used on radios of the 
$300 to $500 bracket. 
Hook up like any P1)1 
speaker. High paso 
f i l t e r is built on 
speaker. Matches 8 
ohm output of radio 
or amplifier. W i d e 

range response. 20 to 17.500 CPS. Model 
No. CU -14X. Ship. vet. 9 lbs. Special sale 
price. $12.95. 

SPEAKER AT McGEE 
15" COAXIAL 

PM $19.95 
Only $19.95 buys a full 
15 ", 20 watt coaxial PM 

speaker, with built -in high 
pass 
hm output H on radioy or 

8 

amplifier. Response below 
20 to above 17,500 CPS. 
Good bass response. A 
lucky purchase makes this 
price possible. Full 32 0 
magnet in the woofer. 5" tweeter. Model P15 -9. 
Ship. wt. 11 lbs. Sale 
Price, $19.95. 

100 ASST. RESISTOR KIT 
100 for $2.49 

Ohio Carbon, 100 resistor assortment. You get 50, 1 watt and 50, 1/2 watt sizes, from 100 ohms to 10 nleg- 
ottms. A good assortment to have around. Made and packaged by Ohio Carbon. Kit may not include 100 or 
10 eseohm resistors. This is used only to indicate ohm- SO I WATT covered. Stock No. OH -100, 100 assorted resistors, áz:á. 50 1/1 WATT 

COMPLETE 17" TO 20" T.V. KIT 

* AC- TRANS -TYPE * CONVENTIONAL CIRCUIT $rJ99S TUBES * READY WIRED 12 CHANNEL T.V. FRONT END * 10° DEFLECTION * CERAMIC FLYBACK * 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 20 inch rectangular picture tube. The 12 channel Sarkes Tarzain tuner is ready wired. The 4 tube video IF strip is also wired. Circuit is of the conventional accepted design, with latest ceramic type flyback high voltage supply. Chassis is 

r 
eady punched. Warning: Do not buy this kit unless you understand Television and elec- tronics. It is difficult to wire. We furnish schematic and photos. Kit model WH 20 ship weight 40 lbs., less all tubes 559.95. Kit of 19 tubes but less picture tube $16.95 extra. 17 inch 17BP4A $21.95 extra. 20CP4 inch rect. tube $39.95 extra. 

SARKES TARZIAN 3 -TUBE 

T.V. TUNER $795 
This popular Sarkes -Tarzian television front end is widely 

inused today. The 13 channel rotary switch type with 
dividually tuned coils. Price includes a schematic dia- 

gram and 3 tubes, 6C4 oso, 6BH6 RF and GAGS 
Regular factory cost is twice our price. Each tuner and 
its own tube sockets are w 

] 
r d, ready to hook sip to a 

video and sound IF strip. May be used with either intercarrier or separate sound IF circuits. 
Built -in fine frequency control. Ship. 

fight 3 lbs. Sarkes- Tarzian Type 2 TV 
tuner with tubes net $7.95 
Combination deal. Sarkes -Tarzian TV tun- 
er and 205 -XX video coil kit, both for $14.95 
Sarkes -Tarzian Type 3 -Same as Type 2 only has input IF 
coil built -On. Tapped fors and IF channel. Net.$9.95 
Above tuners offered with either 21/o inch or 45h inch haft length. 
3 -tube Sarkes- Tarzian timer with 21/g" shaft but no fine tuning. With tubes 12ÁT7 and 
26AG5. Stock No. TX -3T $7.95 with tubes. 

RCA T.V. FRONT END $9.95 
Terrific buy on this RCA TV tuner. We hare a limited quantity 
of the famous original 201E1. 13 channel completely wired and 
tested TV front end tuners. Ready to connect to your TV video 
IF strip. Offered at a sacrifice. ]'rice was originally $44.00, now 
only $9.95 each. less tubes. You'll save plenty on this item. 
3 -6J6 tubes are required. Stock No. RCA -13P TV front end tuner, 
$9.95 each, two for $19.00. 6J6 tubes 99c each, extra. 
New RCA Printed Circuit Tuner complete with 61)105 and 6J6 
Tubes $19.95. 

GENERAL INST. T.V. FRONT END $7.95 
All completely wired, brand new and pre -aligned. 13 channel selector 
incorporating fixed inductance and variable capacitance. Converter 
output transformer is attached to be coupled direct to separate sound 
and video I.F.'s. 30,16 tubes are required. Built in fine frequency 
control. Original factory cost over $20.00. Weight 4 lbs. Stock No. 
GI -13P. less tubes. Net price $7.95. 
Stock No. Gl -13PX Saine as above only not in new condition. Have 
been in sets, but guaranteed a good value -less tubes. G. Inst. Tuner 
-G1 -13PX, net $2.95. 
Either of the above G.I. tuners are available with either 61/4" or ll /z" shafts. Specify which shaft you desire, when ordering. 6J6 

extra. 99e each. xtra. 

SENSATIONAL NEW 2 -BAND RADIO KIT ONLY $ 
7 -TUBE FM -AM TUNER 

MODEL RAL -8 
* AC SELF POWERED $2995 
* 3 GANG TUNING * A COMPLETE KIT 
McGee has ready for delivery, this self powered AC. 7 tube FM and AM superhet 
tuner kit. Build yourself a professional looking tuner that may be connected to any 
audio amplifier. Receives broadcast 550 to 1650 kc and FM 88 to 108 Inc. A 3 gang tuning condenser is used on both FM and AM. This extra stage of TRF makes a 
smoother working tuner. 2 IF stages on FM and one IF stage on AM (I.F. fre- 
quency 456 and 10.7 mc). Lighted slide rule dial with metal escutcheon plate. Our 
own lab designed and wired an original tuner using these parts. Chassis is ready 
punched and painted. Everything furnished including 6BA6, FM -AM R.F., 12AT7 
mixer, osc., 6BA6 I.F., 6BA6 FM limiter, l)AL5 FM ratio detector, 6AT6 AM detector, 
1st audio, plus rectifier and diagrams. Shipping weight 12 lbs. Stock No. R_1L -S, net 
price $29.95. 

MODEL ME6 -2 $14.95 
NEW MODEL 6 -TUBE, 2 -BAND RADIO KIT 

A FULL 2 -GANG SUPERHET KIT 
RECEIVES 550 -1600 KC PLUS 6 -18 M.C. 

4.95 

McGee's new 1951. 6 tube: AC -DC 2 band radio kit. Receives broadcast, 550 to 
1600 kc and short wave, 6 to 18 mc, A straight forward superhet circuit with 2 gang 
tuning condenser, 456 he I.F. transformers, etc. 5" speaker illuminated slide rule 
dial. Everything furniolied, including tubes, 12SK7, R.F., 12Ií8 mixer, 12SK7 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 looking and factory quality 
2 band radio, housed in a streamlined plastic cabinet. Size: 13 a 6I x 61/4". Stock 
No. 71E6 -2, shinning weight 10 lbs. Net $14.95. 

SELF POWERED AC 
Broadcast Tuner Kit. 3 -Gang 

Tuning. Complete Kit, $12.95 
A self-powered, k t ith R.F. sta 

superhet tuner stage. When 
wired according to our diagram 
will make a top quality broad- 
cast tuner (550 to 1650 kc), 
for use with any amplifier. Don't class this with 
ordinary tuners; this has its own power transformer. 
This complete kit is furnished with a diagram, photos 
and tubes, 6AU6 R.F., 6BE6 oscillator R.F., 6AU6 I.F. detector, 6AL5 diode, AVC, plus rectifier. Connect 
to any audio amplifier. Ideal for use with our S -2020, 
TM -16 or 7X5 amplifier kits. Chassis size, 91 /o-x4x 
41/._" high. Shipping weight, 7 lbs. Broadcast tuner 
kit Model BT -38X. Net price. 512.95. 

8 -TUBE 22 WATT 
Wide Range Amp. 

Model 1)(5 Kit Only $37.95 
A complete kit, including tubes (3 -7E5, 
2 -7F7, 2 -6A3, plus rectifier), diagram 
and photos. All triode c uit makes 
for minimum harmonic distortion. In- 
puts for radio tuner any kind of phono 
pickup (crystal or G.E. variable rein, 
tance) and either crystal or dynamic 
mike. Output transformer matches S > 

ohm voice coil. Twin electronic tone 
controls, bass and treble with range selector switch for either juke 
box quality with heavy bass response or brilliant symphonic range. 
Th we best quality amplifier kit know how to make. Has a very 
wide range output and heavy power transformer. Response 18 to 
20,000 CPS. 8 tube all triode amplifier hit. complete with tubes. 
Weight 25 lbs. 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 Ice. Full size 
dynamic speaker, matched 456 I.F.'s, 
automatic volume control. This is a 
complete radio kit. Everything furn- 
ished. including diagram, photos and 
tubes: 12K8 mixer, 12SK7 I.F., 12SQ7 
detector, 1st audio, 50L6 output, 35Z5 
rectifier. Shipping weight 7 lbs. Stock 
No. RS -5. Net price $12.95. 

Build Your Own $195 
Phono -Mike 

Broadcaster 
Kit Model DE -6R. With 
this simple kit, you can 
build a 3 -tube phono 
oscillator that also has 
a mike input. Will 
broadcast over any ra- 
dio. within your home, (about 75 feet) from 
1000 to 1500 kc. Inputs for crystal mike or 
crystal phono pickup. Fader control fades 
from mike to record. Ideal for a home P.A. 
system, baby ln r 

and home entertain- 
ment, A complete kit of parts including tubes. Kit DE -6R. Net price, $7.95. 
DE -6RWT, wired and tested. Net price, $9.95. Crystal mike and desk stand, $4.95 extra. Concealed microphone unit, only 1" 
in diameter and 1/4" thick. Specify hidden 
mike when ordering. Stock No, T -001. Net. $3.95 extra. - 

6 -TUBE 
AC-2-BAND 

KIT 

$1695 
A New 2 -band radio chassis kit, features 
3 -gang tuning, full AC circuit with power 
transformer. complete with diagram. all 
parts and tubes. 6SK7 R.F., 6SA7 mixer, 
6SK7 AVC, 1st audio, 6V6 output, plus 
rectifier. Chassis size. 7" deep, 6" high, 
121/4" long, 7'/2" slide rule dial. Very 
ideal for schools. etc. A straight forward 
superhet circuit mplete except for 
speaker and cabinet Output transformer 
is 
Shipping 

fw radio kit. Stock 
bs. 

No. 
NetA price 

$16.95. 6" PM speaker $2.79 extra, S" 
PM $3.49 extra. 

10 -TUBE RADIO KIT $29.95 
3 -GANG TUNING 

MIKE INPUT 

12 WATT 
HI -FI AUDIO 

BASS -TREBLE 
BOOST 4ío' , 

A NEW 1951 ALL -PURPOSE RADIO KIT 
10 -Tube Broadcast (550 to 1700 kc) Radio Kit for cus- 
tom builders. Features 3 -gang superhet circuit with 
A.V.C., high gain IF uit, 8" slide rule dial. 
Chassis size 122" longs 10" front to back, 61/z" 
high. Audio inputs for a crystal or dynamic mike, 
and record changer or player. Tone Compensation for 
standard crystal pick -up or General Electric variable 
reluctance. Push -pull 6V6 output tubes, shielded 
high fidelity output transformer matches 8 ohm PM 
speaker, husky power transformer, 2 tone controls for 
separate bass and treble boost. A complete kit. in- 
cluding tubes 6SK7 R.F., 6SA7 mi 

x 
er 6SK7 I.F., 

6H6 detector, AVC, 6SA7 let audio, 12AX7 variable 
reluctance and mike amplifier, 12AX7 phase invertor, 
2 -6V6 outputs, plus rectifier, diagram and instructions. 
Shipping weight 18 Ills. Stock No. BK -R10. Net price 
$29.95. 10" PM speaker, $6.95 extra. Crystal mike 
and desk stand, $4.95 extra. 12" coaxial speaker 
$12.95 extra. 

MeG EE RADIO COMPANY 
Prices F.O.B. K.C. Send 25% óepoàit with TELEPHONE VICTOR 9045. WRITE FOR FLYER 
order, B st sent c.o.o. with P" eel 

1422 GRAND AVE., KANSAS CITY, MISSOURI 
-Post orders, Ineluae Postage 
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ORDER BY MAIL FROM McGEE AND SAVE MONEY! 
New Versatile Espey 

I2 -TUBE FM -AM CHASSIS 

$64.50 
* BUILT IN PRE- AMPLIFIER FOR G.E. 

VARIABLE RELUCTANCE PICKUP 

* WIDE RANGE AUDIO 
* MAY BE USED WITH A CRYSTAL 

MIKE AS A HOME P. A. SYSTEM 

11cGee's new 941 mnadel 12 tube 111 . \M chassis. Latent design with phono inputs Par all 
types of record players, crystal or t. E.. V. 'i' ble reluctance. Receives standard broadcast 
-,a0 to 1711(1 KC and FM 88 to 1118 MCn Wide taoge .md., response ,push -Pull ,CSi 
and lass boost tone control. Loop antenna for broadcast and 300 ohm nine type antenna. 
may be stapled in cabinet. Attractive lighted slide rule dial. Chassis size. 133 _sp" 
high and U' deep. Shipping weight 211 lbs. Stock No. 7 -CX. Made to sell at a much 
higher price. McGee's sale price is $64.50, less speaker output matches 8 ohms.. 
7 -CX chassis with our 12" coaxial I'M. C1.1-14X, loth $74.50. 
7 -CX chassis with star 12" coaxial PM. CU-14X and latest model 3 speed record changer 
with crystal ystal cartridge, all for only $99.45. 

combination Teal as above except changer has the G.E. variable reluctance turn - 
-Ìoout cartridge. All for only $106.65. 

SPEAKER AND BAFFLE SALE 
8" SPEAKER AND BAFFLE $4.95 

Stock No. 818, Tan Icatherette o ,red, plywood slant 
type wall baffle; plus an 8" Oxford. 2.15 

red 
, 

e 

e. Alnico V 
net PSI speaker. :\ ed hot McGee special for 

only 54.95 each. or 54.70 each il lots of :3 or more. 

12" SPEAKER AND BAFFLE $6.95 
Stock No. l'A-12. Tan leatherette covered 
plywood slant type 'all Name: 1pias a a ,I2" 

4.1:4 ua, Alnico \' el I'M 
Perruahlss. .1.11. oz. .Alit1ro l' I.11 speaker. speaker. il'polar A. ijp.l:rcoot1 tttdel,. A 
only :, t v ranale, :i or .ell at $6.50 each, terrific Mrl:ee Calme for ,: :lys 561.95 each. 
..r 56.25 o:..m .,. Ials ..t 3 or .fide. fir 56.60 c:..'h i.,, n- ; .. ., ..., 

10" SPEAKER AND BAFFLE $6.95 
Stock Nu. ('A10. Tau leatherette covered 
plywood shot Lvov. wall Lame: tous ln" 

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 1040/4 OFF. Prices as Low as 39c 

024 , $0.59 6AV6 $0.49 65A7GT ....$0.59 12807 50.69 
1H5GT .. .59 6BA6 .59 651(7 .59 120)(4 .69 
ILO .59 6BA7 .69 65L7GT .... .69 128E6 .59 
IRS .59 6BC5 .59 65N7GT ... .69 125A7GT ... .59 
1U .59 66060 1.29 6UB .79 125K7 .59 
WS .59 60116 .59 6V6GT .59 125Q7GT .. , .59 
3A4 .69 60J6 .59 6W4GT .... .59 25BQ6GT .. .99 
3Q4 .69 66ß6GT -99 6X4 .49 25L6GT .... .59 
5Ú4G . .49 6C4 .49 6X5GT .49 35C5 .59 
5Y3GT .39 6CB6 .59 125T6 .49 35W4 .49 
6A64 .69 6CD6G 1.50 12AT7 .69 35ZSGT .... .49 
6AK5 -99 6H60T .59 12AU7 .69 SOBS .59 
GALS .49 6K6GT .49 12AV7 .89 5005 .59 
6ÁQ5 .59 6L6G .99 120X7 .69 50L6GT .... .S9 
6ÁT6 .49 654 .59 12BÁ6 .59 11723 .49 
6AU6 .59 

Crosley, G.E., Raytheon, Sylvania, Tung -Sol, etc. 
These icey low price tubes are lode Ix .-ihle by mull' purebanaug tram .vt wa::l f :oUrrrr s. 

in bulk quantities: iiiii boxing tubes in plain white cartons. Each tuts has Swami anal type 
.tamped 011 cart.- Nothing but nationally advertised bramIs will be sins pest to yam. 
Sylvania. Natioural Union, RCA. Tung Sal, G.E.. Raytheon, -newel. ele. Cu t. oaths' guar- 
antee. All 1st quality: no th raw -outs or seconds. Yu 

t 

must but sate-hod. 
OZ4 ..$0.59 5U40 !,.50.69 6K7G ..50.69 7E5 ....$0.99 14A4 ...50.89 
1B3GT 1.10 5Y3GT .49 6L7G .69 7E6 .... .69 1457 ... .99 
IRS .89 6AG5 .89 654 .69 7X7 .89 14'6 ... .99 
155 .... .89 GALS ... .69 65E7GT. .59 7L7 . . . . . . . . .0 S ... 1.09 
1T4 .... .89 6005 ... .75 65F7 ... .69 7Y4 .... .79 14 17 ... .79 
1X20 .99 6AU6 . .79 6587 .69 1206 . .99 1407 ... .99 
1FSG .79 688 .. .79 65H7GT .69 12A8GT, .99 3_C5 ... .89 
205 .69 668G . .69 65N7GT . .90 12AU7 .. .99 3 °_74 ... .89 
207 .87 6BA6 .69 6Ú7G .69 12ÁV7 . 1.30 35X5 ... .59 
2X2 -89 6806G 1.95 6V6GT .79 1268 .99 5005 .89 
3A4 .69 68ß60T, 1.25 6W4GT , ,74 12Q7GT , .69 SOL6GT.. .79 
354 , . . . .79 6C5GT .. .59 6Y7G ... .99 12587 .. .69 77 .. - . , .69 
3V4 -89 6.16 ..,, 1.09 6ZYSG... .59 125N7GT .89 78 ..... .69 
5T4 1.69 6KSGT .. ,79 786 .... .87 12SR7 . .69 85 ..... .79 
1.4 VOLT 

I R5 
155 
1T4 
354 
3V4 

50.89 
.89 
.89 
.79 
.89 

AC -DC SERIES 
1250751.50.79 LOGTALS 
125K75t. .79 
125Q79t . .73 14A7 $0.99 
35C5 .. .89 1486. .99 
3525 .. .59 1407. .99 
SOCS .89 3504 . .89 
5OL6ut.. .79 5OA5. 1.09 

Television 
eotifiers 

.9 0 ..51.9 16391 1 
1X25 
SU4G . .69 
6W49í .. .74 

MISC. REC. TYPES 
6SA7 ...$0.82 786 ....50.89 
6SH7 . . .79 7H7 -... .89 
651(7 ... .82 774 -81 
6SL7 .79 12587 .. .89 
6X4 . .64 125J7 .. .79 
6ZY5 .59 11717 .. 1.49 

50 -WATT BOOSTER AMPLIFIER -$39.95 

25 -Watt Horn $28.95 
2 -Make Pre -Amp. 

50 -Watt Booster 539.95 510.00 Extra. 

50 -WATT BOOSTER n thou "terne.. Q n tt ixx3nter nmPlifior awash Pnat -Pea 
parallel -t 6L0 ougaut addet, Gunned W ur Present em 

level a INat, 
The 

use tria the l'11-2X 
one 

to add the 
with 

of ' mikes and one lose tevof 
Input, The boostas amplifier has h Input jock and with t Volt Input glues 30 watts of 
audio. Booster has e potted axe high fidelity output transformer, haches speaker 
pote 4-8-16 ohm ,ín ice coil, nier fio hm and es line. Booster has a 223 mill 
prover ly with 5114 rectifier. Price Includes tubes: 4 6, L6. 7X7 and .trot. The 
two 
8 x Bi /z 

variable 
, 

are for 
Shipping weight126 

and 
11,s Saleboost rice 539.95 ea. 

Size 

2 -MIKE PRE -AMP. 
Ampli 

Iremll0 ear 
x e 

P lo 
. ¿ 

rectly to 
y che t 

PM 
pDeoer e lm 

118 . 

Furnished foot cables and plugs o torr control the a R Booster 
Amplifier. Small chas si s size u s s 4". Stock No. PR -2X, with tubes 7F7 and 7N7. 
Net price $10.00 en. 

25 -WATT HORN 2'-tt'ntt Dreyer and i,dot air column reentrant Trumpet. The 
. lu rn is spun trumpet . n 

offered 
driver you see the m, t. DNvdv are 

100% o, hippo Is spun altnminum. t. you at a considerable .savings. 
Stark Nn. MÁ33. Shipping weight 20 Its. Nd twice 528.95. 

024 
4 PRONO VIE. i 

y 

5 -014 TUBE & 5 VIB. 

DEAL No. RN -V5 

I l 're's a led hot deal for you fellows that do a lot of auto 

radio servirc. 5 niaudartl brand metal OZ4 tubes and 5 of 

our tatous 4 -prong serrated can vibrators. This vibrator is 

of the late-4 design, For long life. Standard diameter ran, 
short enough 10 tit all Chrysler auto sets. also fits Motorola, 
ele. Our luth Anniversary, big deal No. ItN -Y5. You can 

get 5 tIZI metal tubes and 5 4 -prong vibrators. all for $9.50. 

Shipping ti right 

$950 

Molded 
Plastic Bypasses 

$995 
lut) ,molded plastic thbul :oa by'- 

A 
lnd 

all 
byet 

the 
s, 

nalionall5 
known mage. Regular Uealcrs 
net is over two and unehall 
times oou r 20th Anniversary 
sale p r 1 c e. You'll chuckle 

when yw u look these over. 
Here's hat It o to get: 10- 

.001, 10 -.002, 20- .1105, 20 -.01. 2(1- 
.02, 10 -,05 andd 10 -.1. Our big deal N,,. 
weight 

2 lbs. 
pets 

peler, $9.95, 
.ShlPpin; 1 

100 600 VOLT $695 TUBULARS V 

100 top ,Reality 6011 volt tubu- 
lar by-pass condensers \lade 
this year by a fan s on- 
denser factory. Don't confuse 
these with grab -bag surplus. 
McGee's deals are guaranteed 
to please you. Here's what you 
get: 10 -.001. 10-.002. 2 0- 
.005. 20 -.01. 10-.02. 20- 

t 

,íl 10 -.1 000 volt condensers. Our 
lig deal No. RN -203. Shipping ,,'eight 2 
I,.- Net price. $8.95. 

SELENIUM RECTIFIERS 
05 mil Selenium Rectifier, 

net 59e each 
11 10 5111 Selenium Rectifier. 
net 89e each 

1 511 11111 Selenium Rectifier. 
net 79e each 

200 nil Selenium Rertilier. 
net ..$1.19 each 

20 50 x 30 150 V. $975 
ELECTROLYTICS 

Here's a red hot value. 20 t 
r XX quality replacement 

electrolytics. The most popular 

c 
ondensers In use today. Take. 

care of 90% of your .4C11í' 
radin filter needs. Compact 
construction 1050 production., j ', 2511 mii Selenium Iteclaher. 
1ycar guarantee. 5,n0-3.0 

.foal, net 1.19 each 
I SO volt, housed card- 

3511 mil Selenium Rectifier, net. 1.59 each 

Isard tube 'ith conanlpn negative, has Inn; 450 mil Selenium Rectifier, net. 1.79 each 
nextble leads, 20th Anniversary. big deal McGee 

olliers 
you 

the 130 stol t. 
Selenium 

No. RN -204. Sale price $9.75. lt. 

NIX -8. 8 ofd 450 volt 
11N -16. 10 mfd 450 volt 
11N -30. 30 mfd 450 volt 
11N 2O. 20 mfd 150 volt 
\IN -411, 40 mfd 150 volt 
NI N-220. 20 -20 mfd 150 volt 
MN -5:1. 50 -30 mfd 150 volt 
11X 442. 40.40 -20 mfd 1511 volt 
All cond. guaranteed one year, 

350 
45c 
55e 

45c 
45e 
490 
890 

T.V. BOOSTER 
REGENCY $19.10 
I legency D11-410 tele- 
vision oster,. A real zt er nl unit. Hall t u11 

compact. o ,pact. S Ì 
tamed. u s i n g 1- 6.166 

t o b e 
p 

neutralized 1 

push - 
Dollar for (dollar, your 
best booster buy. 

''5.4x4.46, 
For 11., 

esal A(' operation, weight 1: IIs, N. t 

1rl,. 519.10. 

GENERAL INSTRUMENT 

RED HOT SPEAKER VALUES 

_¡ 

McGee has a tremendous stock of 
1,1 

1011.000 speakers to till your 
needs. Every speaker Is 

your 

guaranteed. Order Your speak - 

4 inch, square 
tuas 

1 magnet $1.39 
inch, pinenshion...1 0.. magnet 1.39 

6 inch. pincushion... 1.47 saz. magnet 2.09 
4 x 6 inch 1 magnet 1.89 

7 Inch. oval 147 oz. magnet 2,19 
7 inch, pincushion 2.13 Oa. magnet 3.19 
8 inch. pineushlon 2.I5 am, magnet 3.29 
(i x fl inch. aval 2.15 oz. magnet 3.09 

78 R.P.M. 
Record Changer 
SCOOP $1095 
PRICE 

General Instrument 78 lull automatic- r, 
oars] changer. Plays Ise or 12 -inch r h,l- 
m0omatically. One of the latest t nm t, l- 

n:ole. Beautiful golden brown hannnrerton s 

finished lase. 125127/8 ". Equipped as 
an Astatic 1:70 crystal cartridge. Heavily 
shacked turntable and plastic fittings are 
deep n colored. This may be our last 
eltancet to offer a 78 Rpll changer at this 
price. Comes packed two to a master car- 
ton. lust like they would be shipped to .- rcpt acement 

McGee's Super High 
Fidelity 

Best Value 
in U. S. A. 

OUTPUT 
TRANS. $ 95 
20- 20.000 7 

CPS. 
Model A403 

>High 
fidelity output transform- 

er. Why pay 
is available at $7.1:15 ?ttlIm- 

pedance. 16or OV611..01Oh /e sfeedback 
plate 
inding. 

PP 

and 500 ohm s conda y. Hausod In 

se 
. potted case. Net weight It ihn. Ilecunn- 
..arIe,l for :Ill aml.liliars ul, la :1.1 

10 FP ELECTROLYTICS 
DEAL RN -IODS $3.49 

f 
ió as.,.rted l'. i, :loo ut t i1 a can 

1 ctrolytics, ape lar tit ist tap 
Ling. Mostly multiply .,adoro 

ba ks, 150, 350 and 4.,0 e..::.. 
red hot deal. Shipping wa.aobt Its, fie..1 _lIN- ImItS. Nel 53.49 

100 KNOBS 
Set -Screw Type 

$3.95 
100 bakelitr Set sc'eso 
koono, for radio set 

see manufacturer. Order n changers for an .O,,,dss l t .haft. Assorted wa flu f- black additional saving. Shipping weight fm' 2 .and Ivory. I:nugli ,r Ca Ch style to give ellangero. '0 Its. Stock Na. 7T -SCI. Na a you matched nets.' This value worth 57.50. price, $10.95. shipping teighl 2 Its. Deal No. 11N -161N, 

3 -SPEED CHANGERS ON SALE AT McGEE 
WEBSTER CHICAGO 3 -SPEED $2495 

Regular $47.50 List Only 
Webster Chicago Model 100.16 :3 speed automatic rms., d changer 
with crystal cartridge and all speed Sapphire needlo. 1 needle 
flays all records a. Base size 12512.4 ". Shipping weight 14 lbs. 
This offer good only as long as our stock lasts. A special purchase 
makes this tier po.sihie. Webster Chicago 3 speed changer, Model 

'- l 00-1 h. Sale I.ri ce 524.95. 

WEBSTER CHICAGO MODEL 100-2 ONLY $26.95 
l'ur the first time we offer the world famous Webster- Chicago, model 1(10.2. Features 

Piceaa'ly designed spindle. that drops the records flat: a ushioned to the turntable. 
kup a sets down automatically after the last record plays. Plays all records 

:mtomatieilly. :1:114, 78 and 45 rpm. New balanced tone aral with F.lectro -Voice 
Tilt- A- Nlalic cartridge with dual needles- Ordinarily cost over $37.00. McGee offers 
them for 0,115 $26.95 each. Rase size 12 "x12a4 ". Shipping weight 14 lbs. 

V.M. 3 -SPEED MODEL 406 $22.95 
VM model 400, deluxe 3 speed automatic record changer. Plays them all. Intermixes 
records of the sarne speed. Equipped with a flip over crystal pickup with twin needles. 
Bassi Bas size, 1 2!:íx I: l ". Shipping ,'eight 12 Its. V1II.406. Net price $22.95. 

GENERAL INSTRUMENT 3 -SPEED $19.95 
Another tremendous McGee record changer sctop. Only 500 to 
sell. General Instrument. 3 speed automatic record changer with 
standard crystal cartridge and all purpose permanent needle. 

ibraod spanking new. Our first offering of a 3 speed changer 
at less than $20.00, We purchased large quantity and s 
ou saving on to ypm. Stork No. G1ä 

pass 
3384. Sole price $19x.95 

each. Price to the small manufacturer In lots of 48 or more, 
$19.50 , :a.h. 

McGEE RADIO COMPANY 
Price. P.0.8. K.C. Send 25% Deposit with TELEPHONE VICTOR 9045. WRITE FOR FLYER 
Order, B,Ianee Sent C.O.D. With Parcel 

1422 GRAND AVE.. KANSAS CITY. MISSOURI Post Orden, Include Postage 

88 RADIO c TELEVISION NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


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. 

SPECIALS OF THE MONTH 

Coaxial Relay K -I01 SPDT -24v DC5 
Set of 83 -15P Coax- Connectors for Above. 
1000 KC Crystal BT cut 
VS -2 Vacuum Switch 
Sigma Plate Relay 8000 ohm SPDT 
RG59 /U Coaxial Cable -75 ohm 

150' roll $11.95. 300' roll 
3" Scope Shield 
2000 -0-2000 V @ 800 MA xformer 
15 HY @ 80(1 MA Choke 
2 mid 3000 V Condenser 

$ 4.95 
1.35 
3.95 
6.95 
2.49 

22.50 
1.29 24.95 
6.95 
4.25 

TUBES!! BRAND NEW STANDARD BRANDS! NO SECONDS! COMPARE! TUBES!! 
0A3/VR75 $1.69 
OB3/VR90 1.29 
OC3/V2105 1.49 
01)3/V8150 1.29 
1B22 ... 3.45 
11323 ...12.50 
1B24 ...19.95 
1B26 . . 3.95 
1B27 ...24.50 
1B29 ... 2.75 
1832 ...8.95 
11336 ...24.96 
13:38 . 32.50 
IN21 Xta1 1.25 
1N21Á 2.25 
1N_IB 4.25 
1N22 1.35 
1N23 2.25 
1 N 23A 3.25 
1N23B 6.95 

1N26 5.95 
11,27 1.69 
1N:34A " 1.40 
11'23 .... 3.95 
1P24 .... 1.79 
1636 .... 2.95 
1.921 . . . . 6.95 
2AP1 ..11.95 
2C21 /R1(33 .69 
2C22/7193 .49 
2C26A .49 
2C34 /7(934 .89 
2C29 ...24.50 
2C40 . ...14.95 
2C44 . . . : 1.49 
2C46 
2C51 
2D21 
2E22 
2E24 
2E26 
2E30 
2.121 A 
2.722 
3.126 
2.727 
2.730 
2.131 
2.132 
2.133 
2.734 
2.736 
2.737 
2.738 
0.139 
2.740 
2J46 
2.748 
2.749 
2.150 
2.75413 
2.755 
2.761 

.,....., 2925/ 
723AB..29.50 

2928 .. .36.25 
2929 ...24.50 
2K33 ..310.00 
3AP1 ..12.95 
3822 /Elie. 2.95 
31323 /0922 4.85 
3B24 .. 5.95 
31324W ... 7.95 
3B25 ... 4.65 
31326 ... 3.95 
3B27 ... 3.95 
3828 ... 8.95 
3BP1 ... 8.95 
3C22 ...64.50 
3C23 ... 9.95 

...29.50 ...29.50 ...99.50 ...39.50 ...39.50 ...39.50 ...39.50 ...97.50 ...12.75 ...12.75 ...39.50 ...39.50 ...39.50 ...29.50 ...39.50 ...22.50 ...39.50 ...97.50 ...49.50 

3C24 ..$2.25 
3C27 . 4.95 
3C31 /C13. 3.49 
3C45 ....19.95 
3CP1 .. 2.25 
3CP1S1 .. 2.95 
3DP1 ... 4.95 
3DP1A . 6.95 
3DP1 -S2A . 8.95 
3D21A ... 1.98 
3E29 ....14.95 
3FP7 .... 3.95 
3GP1 .... 4.75 
3HP7 .... 3.95 
4 -65A ..14.21 
4 -125A ...26.95 
4 -250A ...29.95 
4AP1O . 4.95 
41322 /ELSB 9.95 
4B24 /EL3C 7.95 
4B25/6CF. 8.95 
4326/2000 8.95 
4328 .. 4.95 
4B32 . 9.95 
4C27/CV92 9.95 
4C35 34.50 
4E27/2571317.95 
5AP1 .. 3.69 
5AP4 
5BPI .. 5.95 
513P4 .. 5.95 
5CP1 . 4.95 
5CP7 12.95 
5C22 55.00 
5021 24.50 
5FP7 
5G61 
5.261 
5362 
5JP4 
5323 
5729 
5330 
5132 
51.61 
5NP1 
6AS6 
6C21 
6F4 
6J4 
7B67 
7DP4 
9GP7 
9,761 
91.61 
97.67 
10ßP4 
10 
12DP7 
12GP7 
12HP7 
12LP4 
15E 
153 
16AP4 
16CP4 
19T8 . 
23134 . 

3.25 .. 4.95 ..24.45 ..24.45 ..24.45 
..12.95 ..12.95 ..49.50 ..99.50 ..15.95 .. 5.95 .. 3.69 

24.50 
5.95 
6.95 .. 8.95 ..17.95 ..14.95 ..14.95 ..19.95 

..14.95 
22.50 

.49 ..16.95 ..16.95 ..16.55 
22.50 

1.19 
.89 ..42.50 ..42.50 

2.90 
28137 . 1.35 
30 Special. .59 
35TG . 4.95 
45 Special. .39 
53A 5.95 
75TL 6.95 
10011 .89 
100TH 9.95 
12IA 2.98 
203A 8.95 
204A 69.50 
211 .69 
212E 49.50 
215A .19 

217C ..$8.95 
227A/5C27 5.95 
249C .... 3.95 
25011 ...12.95 
250TH ...22.50 
250TL ...21.50 
274A ... 5.50 
2743 ... 2.65 
276A ... 9.95 
293A ... 2.98 
294A ... 5.75 
3001 ... 9.95 
304TH ...14.95 
304TL ...14.95 
305Á ...34.95 
307A/RK75 5.95 
310A .... 8.95 
316Á .65 
323A/ß .24.50 
327A/5C37 4.95 
328A ... 8.95 ...12.95 

8.95 
331A 
350A 
350B 
368AS ... 7.95 
371A ... 1.49 
37IB .. .98 
388A ... 2.75 
393A 
394A . . . 4.95 
417A ...12.95 
434A ... 4.95 
446A ... 4.95 
446B 
450TH ...47.50 
450TL ...47.50 
527 12.75 
559 1.39 
562 97.50 
575A 13.95 
701A 5.95 
702A 3.95 
703A 7.95 
704A 1.05 
705A 
706BY 39.50 
706CY 39.50 
706FY 42.50 
706GY 42.50 
70713 17.95 
708A 4.95 
709A . 

710A/8011 175 
713 1.45 
714AY 6.95 
715A 7.95 
715B 9.75 
715C 29.95 
717A 1.69 
721A 2.59 
722A 2.95 
723A 14.95 
723A/B . . 22.50 
724B 3.89 
725A 7.95 
726A 
726B 29.50 
730A . 

79.50 
800 1.95 
801A 
802 
803 
804 
805 
806 
807 
808 
809 
810 
811 
512 

4.49 
4.49 
9.95 
4.49 

29.95 
1.98 
7.25 
2.45 
9.95 
3.25 
2.95 

81211 ....$6.90 
813 8.95 
814 3.95 
815 2.95 
816 1.30 
826 .98 
828 12.75 
829 12.95 
8291 14.95 
83013 3.95 
832 12.95 
8'124 12.95 
833A 41.50 
836A 3.95 
837 1.69 
838 2.95 
841 .45 
843 .39 
845 4.95 
849 39.50 
851 69.50 
852 29.95 
861 29.50 
864 
65 1.45 

866J11 .. 1.29 
869B 49.50 
872A 2.95 
874 1.49 
876 .59 
878 2.25 
884 1.85 
885 1.49 
905 3.59 
902A 10.95 
qll:i 3.59 
908 12.95 
918 1.69 
919 2.79 
922 .98 
923 1.05 
927 1.59 
930 1.20 
931A 
954 
955 
956 
957 
958 

.39 

.45 

.45 

.45 

.45 
69 

991/NE16. .39 
1603 5.25 
1613 1.25 
1614 2.25 
1616 .98 
1619 .35 
1622 
7625 
1626 .... .45 
1629 ... .35 
1630 ... .98 
1631 ... 1.29 
1632 ... .79 
1633 ... .75 
1634 ... .75 
1636 ... 3.25 
1638 .. .65 
1641 ... 2.25 
1644 .. .98 
1654 ... 2.39 
1655 ... 1.50 
1665 ... 1.45 
1851 ... 1.89 
1960 . .79 
1961 
2050 
2051 
5670 
8005 

... 1.98 ... .45 

1.45 

8008 
8011 
8012 
8013 ... 2.95 
8014 ...29.95 
8()'0 ... 1.29 
8025 ... 5.95 
9001 . 2.25 
9002 ... 2.25 
9003 ... 2.25 
9004 
9005 ... 2.95 
9006 
CIJA ... 9.95 
C5B 9.95 
C6A 7.95 
C6J 6.95 
C1OOD 1.49 
C9502AX 2.95 
C9503AX , 2.95 
CK505AX 2.25 
CK506AX 2.25 
CK507AX 2.25 
CK512AX 2.25 
CK517AX 8.45 
CK1005 .89 
CK1006 3.25 
E1148 35 
EFSO .69 
1,123A 8.75 
F127A 22.50 
F128A 89.50 
F606 . 37.60 
F660 . 79.50 
FG17 3.95 
FG27A 8.75 
FG32 . 7.95 
F057 14.95 
FG81A 3.95 
F0105 22.95 
FG172 34.50 
FG146 8.95 
FG434A 4.95 
FG451 .89 
FG502A 
FG562 97.50 
FG592 14.95 
GL502 . 1.85 
HF125 14.95 
HF300 19.95 
HY114B .79 
HY115 .79 
HY615 
KC4 37.50 
911610 6.95 
ML101 69.50 
REL21 3.95 
RK20 . 9.95 
RK25 . 4.49 
111(33 . .69 
RK34 . .89 
RK48A 

...$7.95 

4.49 
1.49 

11960/1641 2.25 
11965 . ..24.50 
RK73 . 
11X21A 
11X120 
V7OD 
V1178 . 
VR91 . 

. . 59 .. 2,.95 .. 8.95 
6.95 

.. .. 1..49 
69 

VT127A -.. 3.95 
VT158 ..14.95 
VU-9 . 

VU111 .. 1.49 
WL468 ..12.95 
WL530 ..12.75 
WL531 ..12.75 
WL532 .. 2.95 
WL578 .. 1.29 

WL816 ..$37.50 
WL619 ..18.95 
WL677 ..34.50 
W1.681 ..22.50 
OA2 1.55 
0A40 . 

032 
OZ4 

O1Á3 
IA4P 1.3 
1A-GT .7 
1A6 .8 
1A7GT .9 
lABS 
1B3/8016 
1B4 
1B5/255 
SB7GT 
1CGT 
106 
1C7G . 

1D5GP .73 
1137G . ,73 
1D8GT ' .73 
IESGT .73 
1E7G . 1.19 
1F4 .73 
1F50 .73 
1G4 .73 
1G6GT .73 
1H40 . .89 

. 
1H5GT .75 
1H6GT . 1.05 
116 .98 
1L4 .73 
1LA4 .89 
1I,A6 1.15 
1LB4 1.06 
1LC5 .89 
1LC6 .98 
11,135 .98 
1LE3 .85 
11.05 

. . 

G5 .85 
1134 .89 
ILN- .95 
1N5GT .89 
1P5GT .79 
1Q.SGT 
1114 
1115 
1S4 
195 
7T4 
1T5GT 
1U4 
1V 
1X2 
2A3 
2A4G 
2A5 
2A6 
2A7 

2B3G 
2X2 
2X2A 
3A4 

1.65 
1.20 

.80 
1.25 
1.15 
.95 

1.25 
.85 
.73 
.73 

337/1291 . 

3D6/1299 . 
3LF4 .... 
RINGT ... 
3S4 
3474 
5R4GY 
574 
5V4G .... 
5W4 
5X46 
5Y3GT 

.73 

.73 

.95 

.73 

.85 

.85 

.73 

.89 

.72 
1.18 
.95 

1.25 
.73 
.73 
.75 
.75 
.79 
.65 

1.60 
.65 
.90 
.59 
.59 
.95 
.79 
.85 
.85 
.90 

3.75 
1.95 

.73 
1.12 

.81 

.89 

.63 

5Y4G ....$0.73 
513 .89 
5Z4 .89 
6A3 1.25 
6A4LA 3.35 
6A6 .92 
6A7 .99 
6A8 1.05 
6ÁB7 1.05 
6AC5GT 1.20 
6AC7 1.15 
6AD7GT 1.35 
6AE6G 
6AF6G 
6ÁG5 .89 
6AC7 1.55 
6AH6 1.40 
6A35 1.15 
6ÁK5 
6AK6 1.10 

6ÁQ5 .92 
6AQ6 .87 
6Á015 -.79 
6AT6 .73 

6AU5 1.25 
6AQ6 .93 
6AV6 .72 
636G .99 
637 .98 
638G .85 
6BÁ6 .85 
6BC5 .98 
6ßE6 .85 
6BF6 .79 
68060 1.18 
6ßH6 
6306 
6306 
6C4 
6C5 
6C6 
6080 
6Cß6 
606 
6D8 
6F5 

6F7 
6F8G 
6G6G 
6116 
6H6GT 
635 
6J5GT 
616 
637 
GK5GT 
6K6GT .., 
61(7 
698 
6L5G 
6L6 
6L6G 
6L6GA 
6L7 
6L7G 
667 
607 
637 
6S7G .. 

6SSGT 
6SÁ7 .. 

6SC7 . 

6SD7GT 
6SF5 . 

6SF5GT 
6ßF7 .. 

6SC7 
61x7 67 
66í1(7 

.79 

.79 

.79 

.98 

.98 
.85 
.89 
.79 
.95 
.89 
.95 

1.15 
.95 
.79 
.75 
.69 

1.20 
.82 
.89 
.79 
.73 
73 

.87 
3.00 
1.75 
1.75 
.98 
.95 
.89 
.95 
.85 
.98 

1.05 
.85 

1.30 
.98 
.89 
.89 
.98 
.98 
.73 
.89 
.89 

6SL7GT ..$0.98 
6SN7GT .. .98 
6SQ7 .. .75 
6SR7GT .. .85 
6997 .... .95 
6ST7 . 1.10 
6SU7GTY . 2.15 
6SV7 .... 1.25 
6T7G .... 1.20 
6Tß 1.18 
605G .95 
6U6GT .98 6Ú7G... .59 
6V6 1.55 
6V6GT .89 
6W4 .85 
63676 1.05 
6X4 .73 
6X5GT .75 
6Y6G .98 
6Y7G 1.25 
7A4 /XXI .79 
7A5 .89 
7A6 .85 
7A7 .85 
7A8 .89 
7AG7 1.05 
7B5 .85 
7B6 .85 
'737 .85 
7C4 .79 
7C5 .85 
7C6 .85 
7C7 .85 
7E5 .75 
7E6 .59 
7E7 .89 
7F7 .85 
7117 .85 
797 1.20 
7L7 .98 
7N7 

.R3 
7117 .95 
7S7 

.95 
7W7 1.05 
7X7 1.10 
7Y4 .75 
7Z4 .85 
12A .65 
12A6 .73 
12A8GT . 1.79 
124H7GT 1.27 
12AL5 .93 

. .73 

. 1.25 

. .95 

. 1.15 
.73 

. .85 
.87 
.79 

. .79 
.82 
.55 
.82 

12AT6 
12AT7 
12AU6 
12AU7 
12AV6 
12BA6 
123E6 
12C8 
72F5GT 
12116 
12J5GT 
1 n.77GT 
1_I(7GT 
1298 .. 
1207 . 

I2SA7GT 
12SC7 
12SF5 
12SF7 
12SG7 
121117 
12917 
1251(7 

. .89 

. .69 

. .93 

. .99 

. .89 

. .89 

. .79 

. .73 

. .79 

. .98 

12117 
I 2SN7 
12907 
12SR7 
1213 
14A4 
14A7 
1486 
14F7 
1468 
14117 
1437 
1497 
1407 
14117 
19 
24A 
25L6GT .. 
25Z5 .. 
25Z6GT . 

26 
27 
2807 
30 

. -$1,05 

31 
32 
32L7GT . 

34 35/51 
35A5 
35135 
35C5 
35L6GT 
35W4 
35Y4 .. 
35Z3 .. 
35Z4 
35Z5 
36 
37 
38 
39/44 
41 
42 
43 
45 
4523 
45Z5 
46 
47 
48 
49 
50A5 
SOBS .. 
SOCS 
50L6GT 
50X6 .. 
53 
56 
57 
58 
59 
70L7 
71A 
75 
76 
77 
78 
80 
82 
83 
ß3V 
84/6Z4 .85 
85 .89 
89Y .45 
117L7/M7 . 1.35 
11767 1.35 
11767 1.35 
117Z3 .89 
11716 .90 

.85 

.85 

.85 

.98 

.95 

.95 

.95 

.95 

.95 

.95 

.95 

.95 

.95 

.69 

.75 

.85 

.79 
1.05 

.50 

.49 
1.95 

.45 

.85 

.95 

.89 
.93 
.89 
.83 
.89 
.89 
.98 
.85 
.69 
.75 
.85 
.73 
.69 
.79 
.79 
.60 
.40 
.75 
.75 
.75 
.89 
.89 
.80 
.82 
.89 
.98 
.95 
.95 
.95 
.95 
.85 
.85 
.98 
.65 
.80 
.85 
.95 
.95 
.75 

1.25 
.55 
.60 
.79 
.73 
.89 

1.15 
1.15 

RADAR - COMMUNICATIONS -TEST 'EQUIPMENT : 
AN APA1O Panoramic Adapter $175.00 
AN. APA11 Pulse Analyzer. 
AN /APN -4B Receiver 39.95 
AN /APR4 Radar Search Receiver. 
AN /APR5 Radar Search Rec. 1000 -31000 mes.. 375.00 
AN /AP53 Airborne X -Band Search Radar 875.00 
AN /AP515 X -Band R.F. Head 99.50 
AN /APTS 300 -1500 mes Xmitter 149.50 
AN /CRT3 Dual Freq Victory Girl 129.50 
AVR -15 Aircraft Receiver 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 -6408 100 -156 mes ground remitter 1300.00 
BC -733D Receiver 29.95 
BC -1016 Tape Code Recorder 459.50 
BC -1206 Beacon Receiver 4.95 
MN26Y Compass Receiver 24.95 
PE -75 21 /a1(W 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. 
SCR536 Handi- Talkie. - 

SCR694 I.ightiveight 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. 

AN /ARR -2X RECEIVER 
Secret Transmission Receiver for reception of double 
modulated carrier. Will receive 235 -258 mes signals 
that bave been modulated by a 600 -750 KC signal. 
When canter is heard on a standard receiver no modula- 
tion i8 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 500.15009C Receiver, good $24.95 
1128 /ARC -5 Receiver 29.95 
ßC4558 6 -9 mes. Receiver 19.95 
BC433 200- 17501(C Compass Rec. 29.95 
ARR -2 234 -258 noes. Receiver 19.95 
BC -454 3 -6 mes. Rec. sv /tubes. New 16_.95_ 
T23 /ARC -5 Xmitter 
BC696 -A 3 -4 mes Xmitter 29.95 
TYPE O 5.3 -7 mes Xmitter........ .......... 9.95 
AVT -23 300- 13.000KC Complete, New 79.50 
BC -950A 100 -156 men. Xmitter, New 59.95 
BC -456 Modulator, good 2.25 
BC -450 Control Box (3 Rec.) used 1.25 
BC -451 Control Box (Xmitter) used .98 
BC -442 Relay Unit (Ant) Used 1.95 

FLEXIBLE SHAFTING AVAILABLE. 
HRU -28 28V 2000W Gasoline Generator 
RG -8U Coaxial Cable. Per Thousand Feet $85.00 
SCR -518 Altimeter. Complete installation 29.95 
SCR -522 Trans Rec. Complete installation 28V 

Input. 12V, input avail- 129.50 
RCA Sound Powered Chest & Headsets. Pair 29.95 
Trailing Wire Antenna Feed Tube 5.95 
Goniometer for SCR277 Direction Finder 39.95 
H5 -30 Headsets ......................... 3.95 
FT -154 :BC -348 Shock Mount) 2.98 
35 -33 Headsets 4.95 
BC -608 Autotmatic Keyer for 503522 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 
PS- 27 /ARN5 Antenna 4.95 
SA-1/ARN-1 2.95 
1D -80 /APA -17 Indicator 129.95 
RM -29 Remote Control 18.95 
RA -300 FM Exciter 32.50 
A -55 Dummy Antenna 2.25 
BC -1365 Control Box 3.95 
FL -8 Filter 3.95 
FL -S Filter less Cables........ .......... 2.65 
3C -160 GSAP Gun Camera Computer, 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 -Band Freq & Power Meter. 
T510 /APN Altimeter Test Set, Ex $35.00 
T511 /AP. 
TS12 /AP V.S.W.R. Test Set for X -Band. 
TS13 /AP XA Band Sig Gen Pwr & Freq Mtr. 
TS14 /AP SA Band Sig Gen. 
7515 /AP Flux Meter. 
T516AP/ Altimeter Test 'Set $29.95 
TS19 /APQ5 Range Calibrator. 
T523 /APN Test Set for SCR718 Altimeter. 
T532/TRC -1 70 -100 nies Sig Gen used to check ANTRAC 

Equipment. 
T533 /AP X -Band Freq. Meter. 
T534 /AP Synchroscope. 
Tß35 /AP X -Band Sig Gen Pwr Mtr Freq Mtr. 
7536/AP X -Rand Power Meter. 
TS45 /AP X -Band Sig Gen. 
547 /APR Sig Gen 40 -500 ides. 

T559 /APN Altimeter Test Set. 
7561 /AP S -Band Echo Box $140.00 
7562/AP X -Band Echo Box. 
7567 /AP I.L.S. Test Set. 
T569 /AP Freq. Mtr. 300 -1000 mes 572.50 
T589 /AP Voltage Divider. 
75102 /AP Range Calibrator. 
75110/AP Echo Box. 
T5111 'AP S -Band Freq. Meter. 
TS125 -AP S -Band Poorer Meter 
T5126 'AP Syncm'oscope. 
T5155 /UP S -Band Sig Gen Pwr Mtr Freq. Mtr. 
TS164 /AR A.C. Version of ßC221. 
TS170 /ARN I.L.S. Test Set. 
75174/AP Freq. Mtr. 40 -400 Mcs. $385.00 
T5175 /AP Freq. Mtr. 300 -1000 mos. 
75184/AP 
1-5189 /AP 
T5226 /AP 300 -1000 mes Pwr Mir. 
T5268/AP Xtal Diode Test Set. 
T5278 /AP AN/APS13 Test Set. 
BC -221 Frequency Meter. 
1E -19 Test Set for SCR522. 
1E -36 Test Set for SCR522. 

AN /TPS -3 PORTABLE RADAR 
Lightweight Portable Search Radar for detection of air- 
craft, in the frequency range of 600 MCS. power input: 
115v 400 cyc, 1330 watts, 28V DC 400W. Complete 
installation. Excellent condition. 

January, 1952 

PHONE DIGBY 9 -0347 
WRITE FOR QUANTITY PRICES 
Prices subject to change without notice. 
F.O.B. NYC, minimum order 510.00. 20% 
deposit required. All merchandise guaran- 
teed. 
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he AUDIO AMPLIFIER 
with the Listeners' 

For the utmost in natural, clean sound reproduction, 

ALL TRIODES, plus BROOK designed transformers 

and circuits. 

"Listening fatigue" reduced to a minimum. 

Inputs compensated for any type of phono pickup, 

TV, FM and AM receiver. 

Attractively designed remote -control pre -amplifier 
incorporates separate stepped controls for bass 

and treble. 

High quality, natural and lifelike, at extremely low 

volume or at full loudness of a band or symphony 

orchestra. 

Our free booklet, "BETTER LISTENING" contains some 

interesting ideas on what goes into a high quality 

audio system. Write for it and technical bulletin and 

detailed distortion analysis. 

Brook Electronics, Inc., Dept.RA -2 
34 DeHart Place, Elizabeth, New Jersey 

The Largest Selling 

LIGHTNING ARRESTER 
At Any Price! 

Protects Home and TV $ 225 
Set Against Lightning 

LIST 
Hazards 

U.S. Patent No. D -4664 

Installs anywhere 
No wire stripping, cutting or 
splicing 

(Complete with strap and ground wire.) 
OVER 1,000,000 IN USE TODAY! 

See Your Jobber or Write for 
Form No. 84 

MANUFACTURING CO., Inc. 
6105A I61A CYINUt, r11001(1TN d, N. Y. 
IIGfr !n ralarl.la Anl.nne. .nd Mc. "oriel 

116 

Send a penny postcard TODAY 
for our giant bargain catalog 
already mailed to many thou- 
sands of regular customers. 

Your chance to save big money on 
TV and radio items for servicemen 

and builders. Everything in stock! Quick 
shipment and fair dealing always. 

WEBSTER- CHICAGO 3 -SPEED CHANGER 

Famous Model 100 
Plays 7 ", 10" and 12" records at 33t/. t, 45 and 78 
RPM. Brand ew d fully guaranteed. Don't wait 
-buy now at less than t_ regular list price! Mod - 

cize that old record player while these One 
hangers are available at Our record 10w price! 

SUPER V -BEAM 

$295 each 

in Lots of 10 

Only $3.25 Each, Singly 
Pre -assembled V -Beam for one-man quick -up. High 

Shiand excellent directivity 
a 

all channels. 
pped less mast. Wonderful for fringe areas. 

Approved by TV installation men everywhere. Un- 
beatable value! 

BIG SAVING! 300 -OHM TWIN -LEAD! 
Standard 300 -ohm twin -lead recommended 
for outdoor use. Will withstand severest $ 95 
saBather conditions. Buy in quantity a d 

ve at our record low price. Per 1000 ft. 

STAR ELECTRONIC 
DISTRIBUTORS, INC. 

Dept. -7736 S. Halsted, Chicago 20, III. 

We explain to the customer that he 
will save money in the long run be- 
cause it will not be necessary to re- 
move the radio from the car or dis- 
mantle it. He is free to make his own 
decision -we do not high -pressure him 
-but his service card is noted "Cus- 
tomer does not desire vibrator." 

Íf a vibrator has laid on the shelf for 
a long time, points may become oxi- 
dized, or if an auto radio has been in 
storage for a long time, the points of 
the vibrator may become oxidized and 
the vibrator will not start. We use a 
100 watt bulb in series with a 110 volt 
a.c. line to start the vibrator and then 
let it run for a few seconds. This will 
burn off the oxide and the vibrator 
will operate satisfactorily in the fu- 
ture. This same outlet is used to test 
portables when we suspect the oscil- 
lator tube of failing to oscillate at low 
voltage. 

You will notice that the photo of the 
work bench shows two positions com- 
plete with polarized six volt battery 
outlets and speakers. There are two 
similar positions in the rear. Most of 
the test equipment sits on a shelf and 
can be turned to face either direction. 
You will also note that each position 
has a d.c. ammeter, 0 -15 amp. scale. If 
you have seen the same make of auto 
radio day after day, you know, within 
1/2 an amp. how much it should draw. 
An excessive reading is, of course, an 
indication of a shorted buffer con- 
denser or bad vibrator, if the condition 
persists with the rectifier tube re- 
moved. If the current draw is below 
normal with the rectifier removed, and 
is excessive when the rectifier is in- 
serted, it means either a shorted con- 
denser in the "B-plus" line or a shorted 
rectifier tube. This helps speed up the 
diagnosis. 

We have made a small vibrator 
checker. It only contains two sockets, 
a standard four prong and an offset 
four prong. These two sockets will 
take care of 90% of the vibrators in 
use today. It consists of an ordinary 
auto radio transformer, rectifier sock- 
ets, buffer condenser, and resistive 
load. The primary input current is 
read on the bench ammeter. The out- 
put is read on an ordinary d.c. volt- 
meter and the waveform is analyzed 
on the oscilloscope. This device re- 
quires no additional meters. For con- 
venience, we have a jack and plug to 
plug in the oscilloscope and meter. 

When you do a repair for the radio 
set manufacturer, he furnishes you 
with a form on which you list the cus- 
tomer's name and address, delivery 
date, etc. We use the names on these 
forms for our mailing list, and we have 
had special postcards printed telling 
the customers we are the local author- 
ized factory service station for their 
particular make of auto radio. 

Our Service Department is "open " - 
no back rooms. We are separated from 
the customer by a glass panel similar 
to those used in modern drug store 
prescription departments. We attempt 
to show the customer our equipment 
and manner of working. 30 

RADIO AC TELEVISION NEWS 
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Successful Servicing 
(Continued from page 35) 

ponents are subject to vibration and 
heat at all times, even when the radio 
is not operating. 

The elimination of ignition and mo- 
tor noise is no longer the tricky prob- 
lem it was. The new sets have been 
designed with this in mind. The various 
car manufacturers have available hints 
on removing motor noise from their 
particular models. We use a 250 watt 
iron and copper braid to ground var- 
ious parts of the car, when necessary. 

Tire static is a problem that can be 
easily eliminated by injecting special 
anti -static powder into the inner tube 
of the tire. A special device to do this, 
and the powder, can be obtained from 
General Cement Company as well as 
from the tire manufacturers. A good 
hint is to also inject it into the spare 
tire. The reason for this is obvious, 
sooner or later the customer will have 
a flat and the spare tire will wind up 
on one of the wheels. 

Fading sets are quite a problem. 
They can be caused by high generator 
voltage as well as mechanical distor- 
tion of the set. Some service shops 
recommend putting the set in a large 
carpenter's vise and subjecting it to 
different stresses and strains while it 
is playing. A high generator voltage 
output will cause output tubes to draw 
excess grid current and because of this, 
to distort. A quick check for this is to 
place the auto radio on 8 volts. Adding 
an extra cell to a 6 volt battery will 
accomplish this. Placing the set on 6 
volts on a bench from now to dooms- 
day will not show it up. 

One of the largest sources of trou- 
ble in an auto radio is the vibrator. As 
you no doubt have noticed, the package 
in which every new vibrator comes has 
a warning label which reads something 
like this "Guarantee void unless buffer 
condenser is checked." We use an oscil- 
loscope across the primary input to 
auto radio. Since each vibrator in the 
auto radio draws a pulsating current, 
the oscilloscope will read or show this 
pulsation as a voltage drop or rise. In 
the preface of the Radiart "Vibrator 
Catalog," there is an excellent descrip- 
tion of the functions of the vibrator, 
condenser, etc. In five seconds, by 
viewing the oscilloscope, you can tell 
the condition of the vibrator, the buffer 
condenser, power transformer, and 
rectifier tube. It only takes a little 
practice and you can be an expert in 
interpreting the pattern on the oscillo- 
scope. Of course, this test can be made 
without dismantling the set. We make 
it a practice, whenever we find a 
shorted buffer condenser in an auto 
radio, to suggest to the customer that 
the vibrator be replaced even if it is 
operating normally at present. If the 
customer operates his auto radio with 
a shorted buffer condenser, even for a 
few minutes, the points of the vibrator 
are taking such a beating that they 
are bound to fail in the near future. 

January, 1952 

end for it 
NOW! 

HIGH FIDELITY 

TV & RADIOS 

PHONOS & RECORDERS 

SOUND SYSTEMS 

HAM GEAR 

TEST EQUIPMENT 

ELECTRONIC TUBES 

PARTS, BOOKS, KITS 

FAST DELIVERY 
Large and varied stocks in- 
sure quick shipment on thou. 
sands of items. 

HELPFUL SERVICE 
Our technical experts give 
personal attention to your 
problems! 

INDUSTRIAL DIVISION 
Experienced staff and central- 
ized efficiency speed service 
on supplies to Industry! 

HIGH FIDELITY 
Complete systems and cus- 
tom components for finest 
reproduction! 

EXPORT DIVISION 
Special Export Division gives 
prompt service on orders and 
inquiries. 

POSITIVE SATISFACTION 
CONCORD'S policy of quality 
and value assures you of 
complete satisfaction! 

ALL -NEW 
COMPLETE 
BUYING GUIDE 
for Every Need! 

FAMOUS PRODUCTS -VAST STOCKS - LOWEST PRICES 

TV RADIO ELECTRONICS 
You save time and money -with this bigger, 
better 1952 Buying Guide! Here is 

page- after -page full of the latest and greatest 
values in Television, Radio and Electronics. 
It brings right to your finger tips one of the 
world's largest stocks of nationally known 
guaranteed quality parts and equipment. You 
find it quick and easy to get whatever you 
need -at the very lowest prices! Send 
for your FREE Concord Catalog today! 
Have it handy for quick reference! 

Supplies for Industry, TV and Broadcast 
Stations, Schools, Servicemen, Hams, 
Government, Experimenters and Builders 

CONCORD RADIO 

l 

901 W. JACKSON BLVD. CHICAGO 
Over 30 Years of Service to the Radio World 

CONCORD RADIO CORP., Dept. RA -52 
901 W. Jackson Blvd., Chicago 7, Illinois 

Rush FREE Big, New 1952 CONCORD Catalog No. 951 

Name 

Address 

City Zone State 

) 
) 
) 
) 
) `e`./°a-...uu`/''. i 
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II A lMI.TEUVISION, 
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in 
rain 

Spaie 
at 

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

You Learn by Practicing 
with Kits I Furnish 

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

ee Other 

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

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

Send NOW for 2 Books FREE - 
Mail Card 

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

You Build These and many 
more for Practical Experience 

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

Washington, D. C. 

Read What Successful 
NRI Graduates Say: 

Radio Operator 
with ABC 

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

Is Broadcasting 
Operator 

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

$10 to $15 Week 
Spare Time 

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

Make Extra Money 
While Learning 

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

Can Step Into FM, 
Television 

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

$10 Week In 
Spare Time 

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

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

FIRST CLASS 
Permit No. 20 -R 

(Sec. 34.9 P L & R) 

Washington, D. C. 

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

4c POSTAGE WILL BE PAID BY 

NATIONAL RADIO INSTITUTE 

16th and U Sts. N. W. 

Washington 9, D. C. 

Want Your 
Own 

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

I7The 
SFRB 

I C/ 
I 
I 

SAMPLE LESSON 
and 64 -PAGE BOOK 

Both FREE 
Cut out and mail 

postage -free card now! 
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I Will ShowY. How to 
RADIO- TELEVISION 

J. E. SMITH. 
President, 

National Radio 
Institute, 

Wash.. D. C. by Practicing at Home in Spare Time 

ON AIR 

You Practice SERVICING 
with Equipment I Furnish 

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

transformer, loop antenna, everything you 
need. You use it to make 
many tests, get practical 
experience you need to 
make EXTRA money fix- 
ing Radios. I send you 
many other kits of parts 
with which you build other 
circuits common to Radio 
and Television, some of 
which are pictured on the 

ounext page. All equipment is 
yours to keep. See and 
read about them in my 
FREE 64 -PAGE BOOK. 
Mail card below. 

Mp, 
pßPV ttoph\ess, 

_.,d P"` 

gc%:e 

iSion 
d p ck 

«Pj T°pY ¢ 
Nk o5 Et th 

n\shed OR 
w\lh olber 

l5 C pJ 

è 0.mP\°t¢ ovdp\ 56w\ENCE\O 
N.FOn ° oPei ExPE0. \ cooP 

CUT OUT AND 

MAIL CARD 

NOW! 

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

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

NO POSTAGE NEEDED 

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

Mr. J. E. SMITH, President, Dept. 2 AR 
National Radio Institute, Washington 9, D. C. 
Mail me Sample Lesson and 64 -Page Book, "How to Be a Success 
in Radio -Television." (No Salesman will call. Please write 
plainly.) 
NAME AGE 

ADDRESS 

CITY ZONE STATE 
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TELLS HOW- 

WE GUARANTEE 
TO TRAIN YOU AND COACH YOU 
AT HOME UNTIL YOU GET 

YOUR FCC LICENSE 
TELLS HOW çgTtLEVIStON 
YOU CAN GET A 

ENGINEERING COURSE 
if you have had any practical radio experience - 
amateur, Army, Navy, radio repair, or experimenting 

TELLS HO W Our Amazingly Effective 
JOB-FINDING Service Helps CIRE Students 

GET BETTER JOBS 
GETS JOB WITH CAA 

"I have had a half dozen or so offers since 1 

mailed some fifty of the two hundred employment 
applications your school forwarded me. I accepted 
a position with the Civil Aeronautics Administra- 
tion as a Maintenance Technician. Thank you very 
much for the fine cooperation and help your or- 
ganization hos given me in finding a job in the 
radio field." 

Dale E. Young, 122 Robbins St., Owosso, Mich. 

GETS PUBLIC UTILITIES JOB 
"I have secured the position of Radio Technician 

with the Toledo Edison Company. I want to thank 
you once more. The help you gave me was much 
more than would ordinarily be expected -both in 

obtaining my license and in finding employment." 
Norman W. Stokes, Jr., Rt. 11, Box 612, Toledo 7, O. 

GETS DEVELOPMENT ENGINEERING JOB 
"I wish to express my thanks for the Applica- 

tions- For - Employment you recently prepared for 
me. I received 3 telephone calls and one letter. 
As a result I am now employed in a development 
engineering capacity." 

K. E. Fosberg, 26 Soley St., Charlestown, Mass. 

GETS BROADCAST JOB 
"I have accepted a position with KWAD. I se- 

cured this position through the help of your Job - 
Finding Service and I hod at least six other offers. 
I am sincerely under obligation to you." 

Fred W. Kincaid, Box 241, Wadena, Minn. 

Employers Make JOB OFFERS 

Like These To Our Graduates Every Month 
Telegram from Chief Engineer. Broad- 

cast Station. l'ennsyls anta: "Immediate opening for 
engineer. Automobile and First Phone a must. If 
graduate available, please forward naine and address." 

Letter from Chief Engineer. Broadcast 
Station. Montana: "Immediate opening for Engineer - 
Announcer. Basic salary $62.50 . . . real future for 

right man.'- 
Letter from Chief Engineer. Broad- 

cart Station. Tennessee: "Have opening for operators. 
If cou have men. please hair them contact us." 

These are just a few examples of the job otters that 
come to our office periodically. Some licensed radioman 
tilled -each of these jobs; It night hare been you 

HERE'S PROOF FCC LICENSES ARE 
OFTEN SECURED IN A FEW HOURS OF STUDY 
WITH OUR COACHING AT HOME IN SPARE TIME 
Narwe Ord Allen, license Hrs. ef Treieieg lean A. Gna, 11 Nest Mein St., Cube, Ne- Yeah . . 1st dos telglsene ... 34 
Ernest K. Hdsee, Mx 1001, Ceithedl, Nahe 1st dess telephoto ... 71 
Hwed J. Kiszhessey, Rt. 2, Rex 734, El Ce¡ee, Cdif Sed dos tefepAewe ... 41 
Rpls I. Michels, SIR Elms St., Kerrville, Taxes . 2.41 sins telephone ... 34 

Elbert L. Risieter, P.O. Rex 122, Rdies, Team . . 122, 
ddoent tel. $u.e* 

34 
) Hurry R. Rogers, R.R. 4, Lefeyett, Nine. 204 dost telgbeee ... se 

Dun is Only hem, 
course which 

supMj 
FCC -Tynn 

Examinations 
seffh all liltsons 
and "NH tests. 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RN -37, 4900 Euclid Building, Cleveland 3, Ohio 

(Address to desk to avoid delay) 

ÍMail This Cord Now 

Your FCC Ticket 
Is Recognized 

in All Radio Fields 
as Proof of 

Your Technical Ability 

NO POSTAGE REQUIRED 

er 
j0 F (E p nt,,,o+ E 

`,' 
I want to know how I can get my FCC ticket in a mini- 

mum of time. Send me your FREE booklet, "How to Pass FCC 
License Examinations" (does not cover exams for Amateur 
License), as well as a sample FCC -type exam and the amaz- 
ing new booklet, "Money- Making FCC License Information ". 

I want to know how greater technical knowledge will 
bring promotion, better pay, security. Send me complete in- 
formation, free, about CIRE Courses A, B, and C, with coach- 
ing and training under personal supervision of Carl E. Smith, 
E.E., at hone in my spare time. (See our ad on next page.) 
Be sure to check here if you have FCC Commercial License 

Yes No 
Li Tell me how I can get your FREE Television Course. 

NAME 

ADDRESS 

CITY 

ZONE STATE 

SEE OUR AD ON NEXT PAGE 

www.americanradiohistory.com

www.americanradiohistory.com


SIX MONTHS FROM TODAY 

IF YOU Want A BETTER JOB BETTER PAY SECURITY 
ADD TECHNICAL TRAINING TO YOUR PRACTICAL EXPERIENCE 

These CIRE Courses Are the Solution to Your 
Problem of Promotion, Better Pay, Security 
A- Master Course in Radio 

Communication -4 courses in 1. 
1. Complete Training and Coaching in the Fundamentals of Radio. 
2. Complete Training and Coaching for the FCC Commercial License Examin- 

ations. 
3. Complete Training and Coaching for the Jobs Which Require an FCC 

License. 
4. Complete Training and Coaching for Broadcast Station Engineering and 

Operation. 

B- Advanced Course in Radio 
Communication Engineering 

A genuine college -level radio -engineering course, completely mathematical 
in treatment. For the advanced radioman with considerable practical experi- 
ence and training. 

C- Special Television Engineering 
An advanced college -level course for the radioman who has had formal 
training equivalent to A or B. 

U CAN GET THIS TELEVISION COURSE 

FREE MAIL POSTCARD TODAY! 
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You Will Easily Handle Professional Problems 
Like These with Carl E. Smith's Coaching- Training 
1. An FM station feeds 3 kw power 

into an antenna with a power 
gain of 4 and height of 500 feet. 
Find the field strength at 25 miles 
and a height of 30 feet. 

2. Design an H pad to match 250 
ohms to 600 ohms with 15 db 
loss. 

3. Find the values of reactances to be 
used in a T network matching a 230 
ohm transmission line to an antenna 
with impedance 100 -1- 385. Phase 
shift to be -90 degrees. 

4. Design a low -pass m- derived filter 
to cut off at 1000 cps and have an 
infinite attenuation at 1200 cps. 

This Famous Broadcast 
RADIO ENGINEER Personally 

Supervises Your Training 
Let Carl E. Smith, Nationally Known Radio and 
Consulting Engineer, through an amazingly com- 
plete home -study plan of coaching and training, 
teach you to handle radio -television -electronic engineering, suc- 
cessfully at home, in your spare time. 

Then 
Use Our Amazing Free 

Job -Finding Service to Get the 
Better Job- Better Pay - Security 

Your Increased Knowledge 
Entitles You to Have 

CARL E. SMITH, E.E. 

LOOK AT THE BENEFITS 
THESE STUDENTS HAVE GOT! 

"Since beginning the course, I have been appointed Director of Engineering 
of WLOS and WLOS -FM, and feel this course is responsible." 

W. M. Chambers, Radio Station WLOS, Asheville, N. C. 

"I should like to thank the Institute for all the good things that have come 
along my way since I started taking your course. I have received several raises 
in pay and have been promoted to Assistant Engineer." 

Frank Schoales, Asst. Eng., CHEX, Ontario, Canada. 

"After working at WHIZ for two years doing control room engineering, my 
1st class ticket has already netted one raise in pay, with more to follow. Thanks 
for a well planned course and for the School's cooperation." 

John P. Armstrong, 1349 Newman Drive, Zanesville, Ohio. 

"I have recently completed your Nelson's Master Course, and have found it 
to be an excellent course in radio. It is a fine course for beginners in radio, and 
equally good for anyone already in the radio field desiring a review in basic 
radio, as well as a wealth of up -to -date material in all phases of radio com- 
munication." 

Robert J. Schilling, Chief Engineer, Radio Station WIMS, Michigan City, Ind. 

These Benefits Can Be Yours, Too! 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
4900 EUCLID BLDG. e CLEVELAND 3, OHIO 

Desk RN -37 (Address to Desk to Avoid Delay) 
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Artificial Hangover 
(Continued from page 61) 

able, the a.c. reactance of all of the 
power supply elements should be cal- 
culated for the lowest frequency that 
the amplifier will handle. For exam- 
ple, a ten microfarad condenser, a 
fairly common value in filter circuits, 
will have an a.c. reactance of approxi- 
mately 800 ohms at 20 cycles and in 
the case of output tubes having rela- 
tively low impedance plate loads a 
relatively large voltage may be devel- 
oped across the condenser at this fre- 
quency. 

Aside from the advantages of im- 
proving the apparent acoustics of the 
reproducing environment, artificial 
hangover has a number of other very 
important applications. One of these 
is the fact that it can give the effect 
of very greatly improved "transient" 
response from conventional loudspeak- 
ers. The reason for this is the fact 
that the conventional loudspeakers 
may require a definite period of time 
to build up to maximum peak acoustic 
output. As a result, transients of very 
short duration may not be reproduced 
at all, even though an acoustic en- 
vironment were present which would 
allow the listener to hear them if re- 
production had been perfect. By intro- 
ducing additional hangover in the sig- 
nal before it reaches the loudspeaker, 
transients with very brief initial dura- 
tion may last long enough to bring 
the acoustic output from the speaker 
to the proper level. By making the 
amount of hangover introduced of the 
same order as that produced by the 
worst ringing resonance in the speaker 
very smooth transient response which 
should be superior to virtually any me- 
chanical arrangement of loudspeakers 
may be obtained. However, in the 
writer's experience, it appears desir- 
able to use this technique on speakers 
which do not evidence any serious 
ringing resonances as the improved re- 
sponse tends to make cross modulation 
due to the resonance more noticeable 
due to the greater average power con- 
tained therein. In the case of speakers 
in which the original transient re- 
sponse falls off gradually at a rate of 
approximately 6 db per octave in rela- 
tion to the steady state response, the 
hangover technique appears to work 
very well in that a hangover of 100 cy- 
cles at ten thousand cps, ten cycles at 
one thousand cps and one cycle at one 
hundred cps all represent the same 
time duration of one one -hundredth 
second, an interval not too easily rec- 
ognizable by the ear. Thus the appar- 
ent transient response of the speaker 
can be made to closely simulate the 
steady state characteristics. Similarly, 
if hangover is properly introduced it 
can considerably reduce the audible 
effects of serious resonances in the re- 
producing system by making the au- 
dible output more uniform over an ap- 
preciable band of frequencies, thereby 
tending to eliminate "one note thump" 
January, 1952 
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The music . you love sounds better 
With a 

50W -2 Amplifier 
50 Watts (Peak: 100) 

Reaches audio peaks from 200 to 
400 times the average power of 
speech and music 

Less than 1% distortion at peak 
power 

Works perfectly with variable 
impedance load 

1% intermodulation distortion at 
peak power . 

Ultiutrn4i 
World's Most Efficient Amplifier 
Unsurpassed for performance and 
quality -your entire record collection 
(either tape or disc) will reproduce 
better with lifelike reality through this 
new amplifier circuit. 

Unequaled for quality reproduction of 
any sound source, the McIntosh offers 
OVER 65% EFFICIENCY; DYNAMIC 
RANGE OVER 70 db.; FREQUENCY 
RESPONSE 20- 20,000 cps. 

Music lovers agree that McIntosh gives 
superlative audio reproduction! 

20W -2 
Amplifier 
20 Watts 
(Peak: 40) 

AE -2 8- stageAmplifier Equal- 
izer perfectly matches the 
stable, distortion -free ampli. 
fier performance. 

Send for Free Catalog 

MçINTOSH ENGINEERING LABORATORY, Inc. 
320 WATER ST. DEPT. RT -1 BINGHAMTON, N.Y. 

DID YOU CET IT? IF NOT 

SEND NOW FOR B -A's 
136 BIG PAGE 
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DOLLAR -SAWN' BARGAINSI 

BURSTEIN -APPLEBEE CO. 
1012 -14 McGee St. 
Kansas City 6, Mo. 
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FREE 
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BURSTEIt1-APPLEBEE CO. 
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AMModel F 
200 

M SIGNAL & 

GENERATOR 

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 
assured 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 Kilocycles to 10 Megacycles and an accuracy 
of 2% on the higher frequencies. The Model 
200 operates on 110 Volts A.C. Comes com- 
plete with output cable 
and operating instruc- 
tions. 
Sold on Money- Back -If- 
Not- Satisfied Guarantee. 
We carry a complete line of test 
equipment. Write for FREE Catalog 

GENERAL ELECTRONIC DISTRIBUTING CO. 

Dept. RN -1, 98 Park Place, New York 7, N. Y. 

such as is found in the bass regions of 
some systems. However, as previously 
noted, care should be taken that se- 
rious cross modulation does not take 
place. 

Another factor of definite impor- 
tance is the fact that hangover can ac- 
tually multiply the over -all efficiency 
of amplifiers, speakers, and similar de- 
vices by greatly reducing the ratio 
between the peak and average powers 
which must be transmitted for a given 
amount of audibility. In speech or mu- 
sic this ratio is claimed to be as high 
as four hundred to one on a power 
basis. This ratio is occasionally used 
as a justification of very high power 
audio equipment for home use and 
would be a correct assumption if no 
acoustic hangover were introduced 
either in the original pickup or in the 
acoustics of the reproducing environ- 
ment. However, if hangover is pres- 
ent, and as noted earlier it is a very 
important element in tonal quality, 
then the ratio of peak -to- average 
power content will be much lower, 
with the result that much less peak 
audio power is required and the at- 
tendant problems are diminished. On 
the basis of limited observation it 
seems likely that from ten to twenty 
cycles of linearly decaying hangover 
will be quite acceptable, with the re- 
sult that the actual efficiency of an 
amplifier or loudspeaker may be in- 
creased from five to ten times in the 
case of transients with very short du- 
ration. This factor should readily lend 
itself to applications in which it is de- 
sired to obtain the maximum possible 
signal -to -noise ratio, e.g., the highest 
average level practical. One possible 
application of this is the music distri- 
bution system, such as the juke box, in 
which it is desired to have good tonal 
rendition under conditions of appreci- 
able background noise. An experimen- 
tal installation by the author resulted 
in a system with good clean bass re- 
sponse at a level which did not se- 
riously interfere with conversation in 
the vicinity. Similarly, the previous 
high intensity peaks which had tended 
to deafen listeners and produce ear 
fatigue were eliminated. Of particular 
interest to some users should be the 
fact that artificial hangover tends to 
greatly improve the character and au- 
dibility of outdoor reproduction. 

For the high quality enthusiast, a 
number of other benefits may be 
achieved through use of controlled 
hangover, principal of which is cor- 
recting for some of the distortions that 
may arise in the elements of the repro- 
ducing chain. One of these is in reduc- 
ing the effects of intermodulation dis- 
tortion that may be present in a signal 
by means of demodulation or smooth- 
ing out due to the hangover. Likewise, 
a much greater apparent dynamic 
range may be produced from a signal 
which previously contained relatively 
little hangover, and in a similar man- 
ner an apparent increase in signal -to- 
noise ratio can be obtained when the 
noise is of sufficiently continuous na- 
ture, such as hum, that hangover does 
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Now! Ge he TV chassis 

tha has everything you wan 

630TS CHASSIS 
LICENSED 

BY 

R. C. A. 

WORLD'S MOST 

POWERFUL SET... 
31 Tube with C. R. T. Chassis 

Best for fringe area reception 

Improved keyed A. G. C. 

Full 4 megacycles 14,000 to 16,000 output 

A. F. C. Sync Separator Syncrolok Improved 

25 Microvolts or better 

Complete chassis with tubes aligned 

Use 70° to 90° deflection yoke coil 

Standard tuner F.M. Radio 

6 -inch 'True -to -Life' speaker 

January, 1952 
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COmplefe Chassis 
Including 

Speaker 
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NO EXTRA CHARGES 
- R. M. A. guarantee on all parts 

IMMEDIATE DELIVERY -15% Down -Balance 

C.O.D. Remit in full -save C.O.D. charges 

(Chassis equipped with 12 -inch speaker, $5.00 additional) 

Export Orders Filled 

GEM RADIO & TELEVISION CORP. 
900 Passaic Avenue East Newark, N. J. 
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HARVEY 
DELIVERS PROMPTLY... 
EFFICIENTLY...AND 
AT LOWEST PRICES! 
WILLIAMSON HR -15 AMPLIFIER 

KIT 

I 

The famous Williamson HR -15 amplifier circuit 
..now available with the original Partridge 

transformers built to Williamson's specifications. 
Build this kit in 3 hours or less, and enjoy sound 
of a quality you never heard before. The HR -15 is 
a 2- Chassis power amplifier for use with tuners 
or other front ends having own volume and tone 
controls. All American triodes, 2- 6SN7GT, 2-807, 
or 6BG6G in PP output, 5V4G rectifier. Response 
± .5 db, 10. 100,000 cycles. Output impedances 
1.7 to 109 ohms in 8 steps. Absolute gain 70.8 
db. of feedback around 4 stages and the output 
transformers. Kit is Complete with Tubes, 
Punched Chassis, Pre -wired Resistor Board, Sock- 
ets, Genuine Partridge Output Transformer. and 
All Necessary Parts $76.50 

HR-15T A Williamson Kit with all TRIAD TRANS- 
FORMERS... including power transformer, 
chokes and specially designed output trans- 
former which is completely sealed in tar. - 2 
db. 10. 100,000 cps. Harmonic Distortion less 
than .1% - 10 watts output. Output impedances 
4.8 -16 ohms $69.50 
Both HR -15 and HR -1ST Kits available with KT -66 
tubes for $3.00 extra. 

If it's GOOD... 
HARVEY has it! 

HARVEY'S immensely popular 
AUDIO -Torium is a musical 
paradise for high fidelity 
sound enthusiasts. Here you 
can see, hear, enjoy the prod- 
ucts of 59 leading manufac- 
turers. And from our working 
display, we can instantly 
"custom match," for your di- 
rect comparison, any combi- 
nation of components and 
equipments ...from the least 
expensive to the "best in the 
world." 
If you would like to receive 
future HARVEY sound equip- 
ment bulletins...or if you 
want detailed information on 
specific products ... or if you 
want assistance in planning 
your own installations, please 
write to DEPT. RN -1. No obli- 
gation, of course. 

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. 

Telephone LUlemberg 2-1500 

HARVEY 
RADIO COMPANY, INC.. 
103 West 43rd St., New York 18, N. Y. 
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not increase its audibility. The same 
may apply to noise such as needle 
scratch if it is of a fairly constant na- 
ture and the system does not tend to 
"ring" at any one frequency. 

Another interesting advantage of 
controlled hangover is in correcting 
for nonlinearity in the reproducing 
chain. As nonlinearity usually causes 
weak signals to be suppressed in the 
presence of strong ones, a low ampli- 
tude transient wave train may be 
damped too rapidly when passing 
through a nonlinear element. This is 
very apparent in some cases in which 
a particular instrument will sound as 
if it were almost stripped of harmonic 
content in the reproduction. If the ini- 
tial portions of the low amplitude 
wave trains still exist, partial compen- 
sation may be achieved by introducing 
hangover. Another form of nonlinear - 
ity may exist in which some portion 
of the system refuses to pass sig- 
nals below a certain amplitude. This 
may be noted in electromechanical de- 
vices, such as speakers, pickups, and 
microphones, as well as in some ampli- 
fier circuits. A similar effect is pro- 
duced by the human ear in the pres- 
ence of an appreciable noise level. 
Again the result is that damped wave 
trains are not produced for their full 
duration and require the application 
of additional hangover for naturalness. 

In conclusion it should be noted that 
the artificial hangover system pro- 
posed in this article is not the same 
thing as the conventional "echo" 
chamber which, though useful in spe- 
cific applications, is not applicable in 
the sense in which the phase delay 
hangover system is used, inasmuch 
as the phase delay system permits 
exact relationships to be maintained 
between the initial transient and the 
hangover at any frequency, while the 
echo chamber, or even the best of pres- 
ent day concert halls, may present 
problems due to phase interference. 
The advantages of controlled hangover 
should be appreciated by anyone who 
likes music whether he be a musician 
or high fidelity enthusiast with a criti- 
cal ear, or someone who is simply 
searching for a pleasing combination 
of sounds. 30 

Jefferson 

6 

$79.50. 

CIRCUIT 

. 

EMOFTIIESURPLUS - 169 
HAM WANTED! 

Must be intelligent but lazy and interested 
ONLY in making a lot of money without 
working for it. If you meet these qualifica- 
tions, we've got just the deal for you. 
Round up all your new or used radio gear 
and sell it to Columbia immediately! We 
pay mile -high prices! Write us and seel 

PLATE TRANSFORMER 
Save 

baby h 
side of center 

tap $110.00. Bland 400 nails. This U y lists for 
new, name brand, and going fast at. . ONLY 524.95 

4 V. BATTERY PACK 
For TOY Walkie- Talkie. New, in original 

boxes $4.95 

PE -103 DYNAMOTOR 
With filter base and cords. 6 or 12 V. input; 500 V. 

output. Excel. cond. Limited quantity ....$24.95 

VHF ARC -5 R -28 RECEIVER 
10 -tube, superhet with 4- channel stai controlled 
freq. range of 100 -156 mcs. Makes a dream 
fixed or mobile unit. Brand new. $32.50. 

VHF ARC -5 T -23 TRANSMITTER 
Companion to above receiver. Uses plate modula- 
tion. 1625 ose., 1625 and 832 -A tripiers. 832 -A 
final. This VHF set can be c erted to 6 or 10 
meters easy as pie. Excel, cond. $42.50. 

SPECIAL 
Both of above units are terrific for 2 meters, ham, 

CAP or CD. Special price for the combo: 
ONLY $71.95. 
INCLUDES FREE GIFT OF CONVERSION BOOK 
COVERING WORLD OF INFORMATION. 

5 W. MARINE RADIO TELEPHONE 
-Travis Emerson Radio Corp. Freq. 2 -3 mcs. 

2- channel, x -tai control. Complete with mike. speak- 

r 
, 110 V. charging unit, all tubes and instructions. 
V. input or will run S -10 hrs. on own battery pack. 

BRAND NEW, BOXED (Less xtals & batteries) ONLY 

BREAKER: 15 amp 110 VAC. New. $1.59 
20 amp 110 VAC. New. 51.79 

PM SPEAKERS 6 OHM ALL BRAND NEW! 
4" square $1.75 8" round 54.25 

and 1.99 10" round 5.95 
6" round 2.49 12" round 7.95 
TD -1 CHEST SET: With F -1 button. NEW. Only $2.95 

asked 

BC -728 -A PORTABLE RECEIVER 
This item is harder to find than square eggs. But YOU 

fer 'ens so here they are. 4 adjustable push- 
button controlled frequencies in the 2 -6 m . band. 
Wonderful for marine, police and ham use. Uses a 
2 V. wet cell for power. Can be held in one hand. 
Complete with tubes, speaker AND NEW BATTERY. 
Good cond. For our hams ONLY $28.95. 

ARC -5 OR 274 -N TRANSMITTERS 
2.1 -3 mcs. New ...................$19.95 
3 -4 mcs. Used, excel. cond. 14.95 
4 -5.3 mcs. 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 mcs. Brand new 24.50 
6 -9.1 mcs. Used 7.95 
6 -9.1 mos. Brand new. 11.95 
28 V. RECEIVER DYNAMOTOR 1.00 
14 V. RECEIVER DYNAMOTOR 9.95 
RACK FOR DUAL TRANSMITTER 2.95 
BC -442 -A ANTENNA RELAY w i t h 50 

mmfd. condenser. Excel. cond 3.95 

METERS! OUR BARGAIN SPECIALS! 
0 -100 VDC movement with 20 -0 -20 scale. 

2 in. sq. Simpson. Used. $2.25 
0 -20 kilovolt DC 3 in. rd. Westinghouse. 

PS equals 1 ma. Use external multiplier. 
Only . 4.95 

0.25 MADC 2 in. rd. Weston 2.99 
0 -2 amp. RF 2 in. rd. Thermocouple type 2.99 
0 -9 amp. RF 2 in. rd. Westinghouse. 2.99 

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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Low -Pass Filter 
(Continued from page 38) 

able reluctance cartridge can be used 
to form a low -pass filter. 

One of the most common variable re- 
luctance cartridges in use today is the 
standard impedance General Electric 
pickup. This unit bears the model 
number RPX -040 or RPX -041 in the 
single needle version and RPX -050 in 
the twin stylus type. The inductance 
of this pickup is specified às 520 mil - 
lihenrys. With the value of the in- 
ductance and of the "Q" both specified, 
the capacity and resistance required in 
the filter become a function of the cut- 
off frequency alone. Fig. 3 is a graph 
of the capacity and resistance required 
to form a low -pass filter of the type 
described, using a General Electric 
pickup. The frequency plotted on this 
graph is that at which the response 
passes through zero decibels in the 
negative direction as shown on Fig. 2. 
If it is desired to consider the minus 
3 decibel point on the curve of Fig. 2 
as the cut -off frequency, then fo of Fig. 
3 is 77% of this value. 

Only one of the three values, RC, 
and fa, can be chosen at will; the other 
two are specified by the relations in- 
dicated on the graph of Fig. 3. Since 
the graduation in commercial conden- 
ser sizes is very coarse, the most prac- 
tical procedure is to choose an avail- 
able value of capacity which gives a 
cut -off frequency closest to that de- 
sired. Then the resistance required 
for this capacity can generally be ob- 
tained with one or two resistors. The 
resistance used need be within only -!- 

15c -' of the value specified on the graph 
to retain the desired cut -off charac- 
teristics in the filter. 

One important point which must be 

Fig. 3. Graph used to determine capac- 
ity and resistance required to form a 
low -pass filter. See text for all details. 
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20 

for OPTIMUM P.A. PERFORMANCE 

at moderate cost! 

Specify 

Public Address Range 
Audio Transformers 
These famous CHICAGO "Sealed -in- Steel" 
Output Transformers are the choice of 
many leading makers of high -quality 
amplifiers. Unmatched for service in the 
Public Address range, they have a fre- 
quency response within .5 from 50 to 
10,000 cycles, and will deliver their full 
rated output over this entire range. 

Line and voice coil impedances used 
in the design of these output units are 
those recommended by RMA. All have 
tertiary windings to provide 10 % inverse 

feedback. Output and matching drivers 
are fully enclosed in one -piece drawn - 
steel cases. Available in choice of two 
dependable constructions: with wire 
leads -at surprisingly modest cost; with 
solder lug terminals, at slightly higher 
cost. Order from your electronic parts 
distributor. Be sure to ask for CHICAGO 
P.A. Range Audio Transformers. 

OUTPUT TRANSFORMERS 
Catalog 

No. 
Typical 

Output Tubes Class 
Impedance 

Primary- Secondary 
Max. D -C 

in Pri. 
Power 
Level 

List 
Price 

Pri: 5,000 ohms CT 
PCO -80 P -P 6B4G's, 6L6's Al Sec: 600/150/ 20 $12.10 
PSO -80 P -P 6V6's, 6L6's AB * 16/8/4 ohms 120 ma. watts 16.50 

Pri: 10,000 ohms CT 
PCO -150 P -P 6V6's, 6F6's AB Sec: 600/150/ 15 10.45 
PSO -150 P -P 6K6's AB' * 16/8/4 ohms 200 ma. watts 14.85 

Pri: 6,000 ohms CT 
PCO -200 P -P 6L6's B Sec: 600/150/ 30 13.75 
PSO -200 P -P Parallel 6V6's AB2t * 16/8/4 ohms 250 ma. watts 18.15 

DRIVER TRANSFORMERS 
Catalog 

No. 
Typical 

Driver Tubes 
Primary 

Impedance 
Max. D -C 

In Pri. 
Ratio 

Pri. /1/2 Sec. 
List 

Price 
PCD -10 P -P 6N7's, 6A6's, 20,000 ohms $5.50 
PSD -10 6J5's, 6C4's, etc. CT 10 ma. 3:1 7.95 
PCD -25 P -P 6N7's, 6A6's, 20,000 ohms 5.20 
PSD -25 6J5's, 6C4's, etc. CT 25 ma. 3:1 7.70 
PCD -100 P -P 6B4G's, 45's, 5,000 /10,000 9.35 
PSD -100 2A3's, 6L6's, etc. ohms CT 100 ma. 5:1 13.20 

* Has tertiary winding to provide 10% inverse feedback. t For low distortion, use fixed bias. 

Write for "NEW EQUIPMENT" TRANSFORMER Catalog 
The units described above are typical of CHICAGO'S New Equipment Line 
featuring engineering that sets the transformer trend in circuit design. Get 
the full facts on the complete line now. Check the features, check the quality. 
Check the price: see how little more these tougher, better units cost. Write 
for your free copy of the CHICAGO New Equipment Line Catalog today. 

DIVISION OF ESSEX WIRE CORPORATION 

3501 ADDISON STREET CHICAGO 18, ILLINOIS 
TRADE MARK REG. 
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THE 

SENSATIONAL 

A POWERFUL 

MAST MOUNTED 

BOOSTER 
Increases signal strength for single 
channel reception sensationally. 
Easy to install - low in price - 

'34ßs 
only List 

Send coupon below 
for this complete 
descriptive folder 
that gives full de- 
tails about the 
amazing new 
Rocket Booster. 

THE LaPOINTE- PLASCOMOLO CORP. 

Windsor Locks, Connecticut 

Send details on the Rocket Booster. 

NAME 

COMPANY 

ADDRESS 

CITY ZONE STATE 
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noted is that the distributed capacity 
of the shielded lead and the input ca- 
pacity of the preamplifier must be 
added to the value of any additional 
condenser which is used, to obtain the 
total capacity. 

An example will best illustrate the 
procedure to follow. A low -pass filter " 

is to be designed with a cut -off fre- 
quency of about 7 kc. The phonograph 
uses a G.E. model RPX -050 cartridge 
and there -is 4 feet of shielded phono 
lead between the cartridge and the 
preamplifier. The preamplifier is the 
NPX -003 built by General Electric, 
using a 6SC7 tube. 

The common type of brown cloth - 
covered phono lead has a distributed 
capacity of 80 ppfd. per foot, resulting 
in 320 µµfd. of capacity in the cable. 
The input capacity of a 6SC7, including 
the Miller effect, is about 60 µµfd. Thus, 
there is 380 ,µµfd. of capacity already 
existing at this point. Fig. 3 shows 
that 995 ppfd.' of capacity is required 
for a cut -off frequency of 7 kc. Then 
a 615 µpfd. condenser would be re- 
quired. Using a 500 ppfd. unit would 
give a total capacity of 880 ppfd. This 
together with a 25,000 ohm resistor 
would then result in a filter with a 
cut -off frequency of 7.5 kc. and the 
correct Q. 

A tap switch may be used to switch 
various resistor -condenser pairs across 
the input of the preamplifier to pro- 
vide several cut -off frequencies. A 
continuously variable filter would be 
rather difficult to build since the re- 
sistance and capacity must be varied at 
the same time and the resistance must 
be inversely proportional to the square 
root of the capacity to maintain the 
proper value of Q. 

To obtain the highest cut -off, no 
additional condenser is used. A re- 
sistor of the value specified in Fig. 3 
for the shunt capacity of the cable and 
preamplifier is used alone. 

The previous example also indicates 
why excessive noise results when a 
high resistance on the order of 50,000 
to 100,000 ohms is used at the input of 
the preamplifier. The Q of the cir- 
cuit is greater than one and there is a 
peak in the response, which increases 
the noise level. 

If it is desired to build a record play- 
er which has an extended high fre- 
quency range, the shunt capacity of 
the cable and preamplifier must be 
maintained below the value indicated 
in Fig. 3 for the range desired. The 
system used in the example, with 380 
µµfd. of shunt capacity, has a limit of 
11.4 kc. when a 33,000 ohm resistor is 
used alone as the input of the pream- 
plifier. Increasing the resistor would 
not materially extend the range, but 
only increase the response at 11.4 kc., 
as shown in Fig. 2. 

The three steps which should be taken 
to minimize the shunt capacity of the 
system, if it is desired to extend the 
high frequency response, are: 

1. Minimize the length of cable from 
pickup to preamplifier. 

2. Use a low capacity cable, such as 
Belden #8401 mike cable, be- 
tween the turntable and the pre- 
amplifier. 

3. Use a dual triode preamplifier 
which obtains its equalization by 
negative feedback from the sec- 
ond plate to the first cathode. 
This type of a preamplifier has a 
low input capacity over the upper 
audio frequency range. 30 

To Keep Abreast of the Times 
Read RADIO & TELEVISION NEWS 

Every Month 
The February Issue Will Be On Sale Feb. 1st 1952 

7:E .9..5>s 
ad AWL SuPlus 11111$ 

274-N & ARC -5 EQUIPMENT 
RECEIVERS 

BC-946B, 550 to 1500 KC 
New $35.00 
3 -6 MC. Used. Originally $30, 
NOW . $6.95 
6 -9 -1 MC. Used $13.95 
1.5 -3 Megs. New $34.95 

TRANSMITTERS 
T -22 ARC -5, 7 -9 Megs 
Used slot $14.95 
MD7 -ARC5 Modulator Plate and Screen for T23ARC5, 
with Dynamotor $15.00 

$8.95 
$5.95 

$16.95 $19.95 

T -21 ARC -5.3 -7 MC. New. Orig. $40. Now 
4 -5.3 MC. Used. Orig. $30.00. Now 
2.1 -3 MC. LN. Orig. $40. Now 
T -19 ARC-5. 3 to 4 Megs 
R -23 ARC -5, 190 to 550 KC, Loop or Straight $18.95 wire antenna input 

VHF SETS 
ARC -5, complete with control boxes. Price 

on Request. 
ARditiC -4 

un $30.00 
with tubes less dynamotor. Xlnt. - 

SCR -522, complete. Price on request 
Visors 1 -152. New $2.00 
FL -30 AUDIO FILTERS. Newly mrgd. (quanti- 
ties avail) .... ....... ..............$17.50 
APN -4 ACCESSORIES. Consists of cables 

assembled to plugs, antenna switch, 
FT446 and FT447. New $15.95 

EXPORT INQUIRIES INVITED! 
We carry an unusually large stock of Airline Equip- 
ment, Test Equipment, Radar Sets, etc. Write for 
our low prices and complete information. Complete 
shop facilities for testing, repairing and overhauling. 

IMPORTANT! 
Send 30% deposit. All merchandise and 
prices subject to prior sale or change at 
any time. 

WANTED! BC -611 HANDIE -TALKIES. ART -13 
Also Any Surplus Electronic Gear, Test Equip., Parts or Assoc. 
Equip. Prompt Replies -Top Prices Paid! 
R9A fAPN -4 Rev, with 

tubes .. .. $9.95 
4x0 MFD Oil 

. 
Filter Conde$2 

95 
BC -442 Antenna Relay 

Unit. Used $2.95 
BC 

-12 
,. 6 Rev 200 -400 $5. 

0 75 

I.F. Transformer, 112 KC. Part 
of MN -26, New......$1.95 

BC -434 Control box for BC -433. 
New . $6.95 

BD -77 12V. input, 1000V 
output. New .. $19.50 

CD- 307 forsaboved .$1.00 
NEW STANDARD BRAND CHOKES 

SWINGING CHOKES 
HY MILS OHMS PRICE VOLTAGE CASE WT. 
8 -40 175 100 2.75 3KV Closed 3.5 
8 -30 200 80 3.25 3KV Closed 4.5 
5.25 2011 IOU 4.95 2KV Closed 
5 -25 300 90 9.95 515V Closed 18 
8.25 300 80 5.95 5KV Open Ri /z 
5 -25 500 60 12.95 7KV Closed 28 
8.40 I amp 50 39.95 10 K Closed 58 

SMOOTHING CHOKES 
HY MILS OHMS PRICE VOLTAGE CASE W T. 
5 500 600 4.95 2KV Closed 4 
7 150 200 1.25 2KV Open 

10 500 60 12.95 7KV Closed 23 
12 300 80 5.95 51CV Closed 9 

12 400 400 6.95 2KV Closed 15 
15 200 120 2.95 3KV Open 4.5 lbs. 
20 300 80 5.95 4000 Closed 9 lbs. 
20 400 85 6.95 5KV Closed 14 lbs. 
16 Se- 
ries 175 96 5.95 2.5K Closed 15 

4 Paral- 
lel 350 24 

26 Se- 
ries 200 112 6.95 3.5K Closed 15 

6.25 Par- 
allel 400 28 

4,61. RADIO & ELECTRONICS 
SUPPLY DEFER-29, 

OSA G22LES37, 
W. VENIICEBVD. 

RADIO & TELEVISION NEWS 
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Within the Industry 
(Continued from page 28) 

tative organization. His new offices 
are in the Pure Oil Building in Chi- 
cago . . . MURRAY WEINSTEIN, well - 
known consulting engineer in the elec- 
tronics industry, is now associated 
with Regal Electronic Corp. of New 
York . . . T. Y. HENRY is the new divi- 
sion manager of Copperweld Steel 
Company's new subsidiary, Flexo 
Wire Company of Oswego, N. Y... . 

AARON LIPPMAN has been appointed 
chairman of the 1952 NEDA Conven- 
tion. He has long been prominent in 
NEDA activities and is presently serv- 
ing as chairman of the board . . . 

Jewel Radio Corporation has named 
HERMAN N. LUBET to the dual post of 
advertising manager and export man- 
ager of the firm . . . MAURICE HARP 
has joined the engineering staff of 
Lenkurt Electric Co., San Francisco 
. . . MARTIN L. SCHER is the new na- 
tional sales manager for the Emerson 
Radio and Phonograph Corporation 
line of radio and TV products. 

* * * 

C. J. LUTEN has been appointed editor 
of "Sylvania News" succeeding Robert 

A. Penfield as edi- 
tor -in -chief of the 
service dealer pub- 
lication. Mr. Pen- 
field has been pro- 
moted to the posi- 
tion of advertising 
and sales promotion 
supervisor. 

Prior to joining 
the advertising department of the 
company in July of last year, Mr. 
Luten served as assistant director of 
educational advertising to The Ronald 
Press Company of New York. He for- 
merly edited the houseorgan for the 
W. T. Grant Company and prior to 
that was a reporter for the Dallas 
Times- Herald. 30. 

PROPOSED CHANGES IN 
AMATEUR REGULATIONS 

AT THE present time there are four 
separate proposals before the FCC 

requesting changes in the Amateur 
regulations. The first three proposals 
concern the Amateur frequency band 
from 7000 to 7300 Ice. 

A proposal by the ARRL requests that 
the portion of the band from 7250 to 
7300 ke. be opened to permit frequency 
shift keying (type F -1 emission) for ra- 
dio printer operation. An additional 
petition by Robert H. Weitbrecht re- 
quests that frequency shift keying be 
permitted on all amateur frequencies 
below 27 me. 

A petition filed by the National Am- 
ateur Radio Council requests that am- 
plitude modulated telephony (type A -3 
emission) be permitted in a 100 kc. sec- 
tion of the 7000- 7300.kc. band. 

The ARRL has also petitioned to 
authorize narrow band frequency or 
phase modulation in the segments 
from 3800 to 4000 kc., and 14200 to 
14300 kc. 

30 

January, 1952 

Real values on hard -to- obtain items 
Give These Items a Careful Look! 

TRANSFORMERS- CHOKES: 
5V, 25A. Pri. 115V, 60 cy. AC. A real rugged job 
excellent for 304TL- 4 -250A etc. Limited quan- 
tity. Only $4.50 ea. 
2.5V, 10A. 101íV insulation. Suitable for 866. 
836, etc. Reduced to $3.39 ea. 

10H, 200 ma choke. Hermetically- sealed steel 
case. Also has hum -bucking tap. A beautiful item 
only $1.98. 
1011, 50 ma choke. Strap mounting. Handy for 
dozens of applications. Reg. 98c, reduced to 65c. 
Charger or fil. trans. Pri. 110V, 60 cycle. Sec- 
ondary, 9- 10- 11 -12 -13 volts @ 1.2 A. Fully 
cased. A buy at $1.49. 
Fil. transf. Pri. 110V, 60 cy AC. Sec. 24V @ 
.6A only $1.95 ea. 
Power Transf. 350-0-350 @ 70 ma. 5v @ 
3A. 6.3 @ 3A. Pri. 110V, 60 cy, AC. Up- 
right mtg. $3.25 ea. 

Power transf. Pri. 115V, AC, 60 cy. Sec. 520 -0- 
520 @ 200 ma. $5.25 ea. 
Power transf. Pri. 115V, 60 cy. AC. Sec. 310- 
0 -310 at 50 ma. Cased, upright mount 

only $1.95 ea. 

Output transf. 50L6 to voice coil 79c ea. 
Choke, 6 henry, 200 ma. Strap mtg. 

only $1.95 ea. 

350-0-350 @ 300 ma. 6.3 @ 4A. 6.3 @ SA. 
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. 
920 -0 -920 or 740 -0 -740 @ 200 ma. Primary 
115 or 230V 60 cy. AC. Upright shielded case. 
Excellent for 807 RF or mod. Only $10.80 ea. 

Scope HV transf. Pri. 115V, 60 cy. AC. Fully 
cased and insulated. Use with 2X2 rect. Ex- 
cellent buy at $4.95 ea. 

2X2 fil. transf. HV insulation. Fully cased. Also 
has 4V @ 14A. winding. True 0 -R value at 

$1.49 ea. 
Double 30 henry choke. 20 ma. Use for low -level 
speech filter, etc. Fully cased. Hard to beat at 

$1.49 ea. 

836 hi- vacuum rectifiers. 2 for $1.50 

NEW PHONE PATCH 
Now redesigned into more compact and convenient 
housing, the #6008 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. 

EE89 REPEATERS 
See previous ads. Only a few left. NEW! Reg- 
ularly $9.95 ea. now $6.95 ea. 

NEW SPECIALS IN VACUUM TUBES 
1NL5 ...$ .89 net 
5Z4 .74 net 
6E5 .99 net 
6H6 .99 net 
6K7GT .49 net 
6L6 Metal 2.25 net 

6L6G ...$1.95 net 
6L6GA .. 1.95 net 
6SN7 . 

6SH7GT.. 
12K8 . . 

12SH7 . 

25L6GT . 

1636 VHF converter 
WE -316A. Trans. doorknob 
WE -388A. Large doorknob 
WE -717A 
HYTRON. HY -615 
8012 UHF Triode 
2C22/7193 
3CP1 CR Tube 
3FP7A CR Tube 

1.32 net 
.69 net 
.79 net 
.65 net 
.74 net 

1.00 net 
.75 net 

1.00 net 
1.00 net 
.30 net 

1.50 net 
.39 net 

2.50 net 
2.50 net 

LOOK! NO HANDS! 
This mike leaves both hands 
free for mobile QSO's. Fast- 
ens to operator by simple 
snap strap. Adjustable. 
Double action sw. operates l\ push -to -talk or holds on. 

A. ,\ BRAND NEW only $2.00 ea. 

iCANADAD 
in U.S.A. and 

LOW FREQUENCY CRYSTALS 
FT-241A (Brown) Holders. Channel spacing, 1.388 
kcs. All frequencies in kilocycles 89e ea. 
375 402.777 430.555 458.333 486.111 513.888 376.388 404.166 431.944 459.722 487.500 515.277 377.777 405.555 433.333 461.111 488.888 516.666 379.166 406.944 434.722 462.490 490.277 518.055 380.555 408.333 436.111 463.878 491.666 519.444 381.944 409.722 437.5 465.277 493.055 520.833 383.333 411.111 438.888 466.666 494.444 522.222 384.722 412.5 440.277 468.055 495.833 523.611 386.111 413.888 441.666 469.444 497.222 525.00 387.5 415.277 443.055 470.833 498.611 526.388 388.888 416.666 444.444 472.222 500.00 527.777 390.277 418.055 445.833 473.061 501.388 529.166 391.666 419.444 447.222 475.00 502.777 530.555 393.055 420.833 448.611 476.388 504.166 531.944 394.444 422.222 450.00 477.777 505.555 533.333 395.833 423.611 451.388 479.116 506.944 534.722 
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. 

ANTENNA LOADING COILS 
Part of SCR -284. Form 21/4" diam., 45/4" long, 
32 turns #14 silver plated wire. Form is Pyrex 
glass, threaded. Excellent as replacement in SCR - 
284 or for mobile loading. A buy at.... .89 ea. 

NEW RELAY ITEMS 
Miniature, SP -ST, 6500 ohm coil. (2 ma) Ex- 
cellent for voice control or models. Only $1.50 ea. 
12V, D.C. 3 pole, ST. Miniature. lA contacts 

.75 ea. 
24V, D.C. DP -DT heavy contacts .75 ea. 

SPEAKERS 
10" PM. Alnico 5 magnet. Only $5.95 ea. 
15" with 12,500 ohm field. Use across 300V or 
higher amplifier power supply. Has one piece 
molded cone. Made by very well known manu- 
facturer $14.95 ea. 
50 watt sockets. Ceramic, transmitting type. Well 
known make .74 ea. 

NOVICE XMTR KIT 
Two tube, xtl cont. xmtr. Covers all bands be- 
tween 20 and 160. Pi- coupler output for opera- 
tion with any length antenna. 35 Watts input. 
Uses 0V6 and 6L6. 
Kit (less coils, tubes -tls) only $9.90 
Companion, matching power supply kit (less 
tube) $9.90 
Wound coil (specify band) $1.05 ea. 
Tube kit for osc. amp. and rect. 
(3 tubes) $3.95 set 

Crystals (specify frequency) $2.75 ea. 
TU -105 Tuning units. This is the hi -freq. tuning 
unit with the excellent variable condensers as 
well as loads of micas, coils, worm drive, etc. 
Only $1.75 ea. 

Permeability tuner for BC band. Complete with 
osc. coil and tuner assembly. Diagram for mak- 
ing 5 or 6 tube set using this tuner. 
Only $1.25 ea. 

U -V LIGHT SOURCE 
8 watt ultra -violet light source. In kit form in- 
cluding Sylvania black -light tube, (for U -V light 
in the 3660 Angstrom unit region) ballast, starter, 
mounting panel, reflector, line cord /plug, hard- 
ware, instructions. An invaluable device for 
schools, labs, service shops, home workshop, etc. 
Here is a genuine value. 
Complete kit, (less outer housing) ...only $4.95 

274N /ARC -5 ACCESSORIES 
Mounting rack, holds three receivers. Easily modi- 
fied for single receiver -NEW .... only $1.95 ea. 
274N/ARC-5 Spline tuning knobs 59 ea. 
Same as above except with deluxe tuning 
crank 89 ea. 
Tuning crank. Fits RU 16 -17, BC 433 etc. for 
manual tuning .89 ea. 

CONDENSER TESTER 
One of our best sellers! Useful, 

versatile laboratory item, in kit 
form. Simple, and easy to build in 
less than an hour. Check, con- 
denser leakage and continuity tip 
to 8 melts. Will test any paper, 
electrolytic, mica or oil capacitor 
from 50 mmf. to 50 mfd. Self - 
contained power supply and neon bulb indicator 
with socket and bezel. Drilled metal cabinet. Com- 
plete instructions and diagrams included with each 
kit. Only $5.00. 

NOTE NEW ADDRESS! 
Minimum order $2.00. All items subject to prior sale. All prices subject to change without 

notice. 20% deposit must accompany all orders, balance C.O.D. 

OFFENBACH & REIMUS CO. 
1564 MARKET ST., SAN FRANCISCO, CALIF. 
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Become an 

Electrical Engineer 

MAJOR IN ELECTRONICS 
iiri 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 engineering 
and technician graduate. This College offers 
a tested plan that permits you to enter these 
vast employment opportunities 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 Proven "UNIT CHASSIS SYSTEM" 
of teaching was 
developed here. It 
"breaks down" the 
TV set by stages. 
You learn every 
component of all 
types and makes - 
and are prepared 

11 for future design 
changes, including 
the advent of color. 

SPECIAL! Television Clinics 
Ambitious Radio and TV Servicemen can 
enrol 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 equip- 
ment. Nonprofit technical institute and 
college 49th year. 

MILWAUKEE 
SCHOOL OF ENGINEERING 

Founded 1903- Milwaukee, Wis. 

Terms open April, July, October, January 
FREE - Write for "Occupational 
Guidance Bulletin," "Your Career" 
booklet, and Catalog. 

Milwaukee School of Engineering 
Dept. RN 152, 1025 N. Milwaukee 
Milwaukee, Wisconsin 
Without obligation send Catalog for 
Electrical Engineering. B. S. Degree, 
major ia Electronics : Power ; "Your 
Career "; Occupational Guidance Bulletin 
on: Radio -TV; Electrical Power; 

Welding ; Heating. Refrigeration Mr Conditioning. 
TV Service Clinic. 

Name .Age 

Address 

City Zone State.. 

If veteran, indicate date of discharge_ 
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V.T. Keyed Transmitter 
(Continued from page 41) 

on 160 meters, the 6AC7 stage on 80, 
the 6AQ5 stage on 40, and the final on 
40 or 20 meters, the key should be 
closed. The positive test lead of a high 
resistance voltmeter should be ground- 
ed to the chassis, and a 2.5 mhy. r.f. 
choke should be placed in the negative 
lead to read grid drive to the 6AQ5 and 
to the 807's. Approximately 40 volts 
of grid drive should be present on the 
grid of the 6AQ5 and 60 should be 
measured on the grids of the 807's. Of 
course, these figures will vary with 
different loading and bands but they 
should not vary greatly. With plate 
voltage applied to the final, from 55 to 
60 volts of drive to the 807's should be 
obtained with careful adjustment of 
the preceding stages. 

The 47 ohm resistors in the grids of 
each of the 807's are to prevent para- 
sitics. Also, the chokes, RFC. and 
RFC., are 47 ohm resistors wound with 
7 and 9 turns respectively of #20 s.c.c. 
enamel. 

After preliminary tuning adjust- 
ments have been made, say for forty 
meter output, the oscillator should be 
heard only faintly with the key up, if 
it is on 160 meters. Switching the re- 
ceiver to 80 will increase the volume 
of the oscillator in the receiver, but 
still not enough to be bothersome when 
listening on the transmitting fre- 
quency. On 20 and 10, it will not be 
heard at all. If the oscillator is oper- 
ating on 80 meters instead of 160, a 
slight increase in volume will be no- 
ticed on 40 and 20, but no signal should 
be heard on 10 with the key up. 

Checks on keying should be made on 
the 20 and 10 meter bands to determine 
the keying characteristics. Needless 
to say, they will be practically perfect 
on any band with this system. The 
keying current, measured at the key, 
should be very close to one tenth of one 
milliampere. There should be no no- 
ticeable chirps whatsoever on 10 
meters. 

A "fone -c.w." switch is used, as 
shown in Fig. 2, with W6CXM's modu- 
lator as described in the September 
1950 issue of RADIO & TELEVISION NEWS. 
The reader is advised to investigate 
this compact, useful method of modu- 
lation before building a modulator of 
any kind. The "fone -c.w." switch 
grounds the speech tube filaments, 
placing the modulator in operation, 
connects the 6SQ7 audio output to pin 
5 of the 6Y6, and removes the ground 
from pin 8 of the 6Y6, when it is thrown 
to the "fone" position. In the c.w. po- 
sition, it reverses this procedure, con- 
necting the 6Y6 grid to the grids of the 
807's through the 2.5 mhy. r.f. choke. 
For phone operation, the 25,000 ohm, 
25 watt screen resistor will have to be 
adjusted for correct screen voltage. 

REFERENCES 

Goodman, Byron : "Improved Break -In Key- 
ing," QS T, Marcia 1948. 

SURP US 
COAXIAL CONNECTORS 
833AC 5 .42 83.10 5 .40 83 -22AP 51.40 
83 -1AP .30 83 -10TO 65 83 -22R .68 
83 -1F 1.30 83.15P .50 83.225P 1.15 
83.1H .10 8315PN .60 83 -168 .15 
83.1J .80 83 -1T 1.30 83 -185 .15 

FULL LINE OF JAN APPROVED COAXIAL 
CONNECTORS IN STOCK 

UHF 
uG-7 
UG-12 
uG-I8 
uG-19 
UG-21 
uG-2íB 
UG-22 
UG-226 
UG.23 
uG-24 
UG-25 
M-358 
M-359 
M-359A 
M-360 
93 -C 
93 -M 

UG-27 
UG-27A 
UG-29 
UG-30 
UG-34 
uG-36 
UG-37 
UG-57 
UG-58 
uG-85 
UG-86 

MC-277 
MC-320 
PL-258 
PL-259 

49120 
4912íA 

UG-87 UG-166 UG-245 
UG-88 UG-167 UG-254 
UG.89 UG-171 UG-255 
00-98 UG-175 UG-260 
UG-102 UG-176 UG274 
U0-103 UG-185 UG-275 
UG-104 MX-195 UG-276 
UG-106 UG-197 UG-290 
UG-108 UG-201 UG-291 
UG-109 UG-206 UG-306 
UG-146 UG-236 MX-367 

PL-259A PL-325 
PL-274 50-239 
PL-284 SO-264 
PL-293 TM-201 
0163950 ES-685696-5 
0166132 ES-689172-1 

SOUND POWERED TELEPHONES 
u. S. NAVY TYPE M HEAD AND CHEST SETS 

U.S.I. A -260 W.E. D- 173013 
A.E. GL832BAO 

ANY TYPE -$14.88 EACH 
TS -I0 Type Handsets $8.92 ea. 
RCA SOUND POWERED UNITS -Use as micro- 

phone or receiver Pair 54.95 

F. W. BRIDGE SELENIUM RECTIFIERS 

Dc VVoltta a 
Input 

14.5 
AC 

Volts 
Input ut 

34 
1.3 Amps $ 3.8S 0.6 Amps $ 4.60 
2.4 Amps 4.95 1.2 5.95 
6.6 Amps 7.75 3.2 8.95 

13.0 12.75 6.0 15.50 
17.5 15.75 9.0 17.50 
26 22.75 12 26.95 
39 35.50 18 32.50 
52 38.50 25 42.50 
70 49.50 36 55.50 

GENERATORS 
Eclipse- Pioneer type 7 6 -3A (Navy Model NEA- 

3A) Output -AC 115V I0.4A 800 to 1400 cy. lo: 
DC 30 Volts 60 Amps. Brand New $38.50 

Eclipse- Pioneer type 1235.IA. Output -30 Volts 
DC 15 Amps. Brand New -Original Packing $15.50 

CATHODE RAY TUBES 
2AP1 
2AP5 
3AP1 
3AP4 
38P1 
3CP1 
3DP1 
3DP1A 
3EP1 
3FP7 
3GP1 
3HP7 
4APIO 

$ 
9.75 
9.75 

10.25 
10.25 
7.95 
2.25 
4.85 
6.75 
4.95 
2.95 
4.95 
4.91 
4.75 

5AP1 
5AP4 
581.1 
5BP4 
5CP1 
5CP7 
5FP7 
SHP4 
5.11.1 
5JP2 
5.11.4 
5LP1 
5MPI 

$ 3.75 
4.75 
5.75 
5.75 
4.95 
5.50 
2.85 
5.75 

26.50 
26.50 
26.50 
19.75 
10.65 

7BP1 
7BP7 
7BP14 
9GP7 
9LP7 
I06P4 
10FP4 
12DP7 
12GP7 
12HP7 
902PI 
905 

5 8.75 
7.95 

14.95 
12.85 
9.95 

18.50 
24.50 
16.50 
16.50 
16.50 

9.95 
4.45 

METERS 
3 MA DC 21/s" R- Simpson black sea e 
500 Mieroamps. DC- 21/2" round -Sun 
1 a. DC Fan type -4" scale (rem. from eq.uipt ) 
500 ma DC 21/2- R.- General Electric 
2 amp. RF 21/2' Sq.- Simpson 
5 amp. AC 41/2" R. -JBT 
30 V DC 21/3. R.- General Electric 
3 amp. RF 31/2" R.- Weston 

$3.35 
4.30 
3.95 
2.95 
4.11 
3.95 
6.00 

MFD 
2 

5.5 
1 
2 
2 
4 
4 
5 
6 
8 

8-8 
4 -4.4 
483 

1 
2 
2 

3.5 -.5 
4 
6 
8 
1 

1 -1 -1 
.1 
.5 
4 

.1 -.s 

OIL FILLED 
VDC PRICE 
400 $0.55 
400 1.65 
600 .55 
600 .69 
600 R'd .69 
600 1.65 
600 R'd 1.65 
600 1.75 
600 1.85 
600 R'd 1.85 
600 1.95 
600 2.50 
600 2.50 
1000 .65 
1000 90 1000 R'd .95 
1000 1.85 
1000 1.95 
1000 2.50 
1000 3.25 
1200 .85 
1200 1.85 
1500 .59 
1500 1.25 
1500 2.95 
2000 .95 

CONDENSERS 
MFD VDC 
.25 20000 
.3 2000 
1 2000 

12 2000 
1-1 2500 
32 2500 
.5 3000 
03 4000 

3x.2 4000 
.1 5000 
.2 5000 
I 5000 

.01103 7000 R'd 

7500 
1 12KV 

.045 I6KV 
OS 16KV 
.075 16KV 
.25 20KV 
:01.55001 

10 33OVAC 
5 440VAC 
7 660VAC 
8 660VAC 

PRICE 
$1.50 1.30 

1.95 
8.95 
3.85 
15.80 
2.40 
1.25 
2.95 
1.60 
2.50 
4.88 
1.79 

12.50 
8.95 
4.70 
4.95 
8.95 

19.95 
3.95 
3.10 
4.25 
4.50 

HIGH VOLTAGE TRANSFORMERS 
G.E. -Pri. 115V 60 cy 

Sec. 6250V 80 MA -12.5 KV Ins $18.50 
G.E. -Pri. I15V 60 cy. Sec. 6250/3850/2600V 56 MA 

12.5 KV Ins 518.50 
Raytheon -Pri. I15V 60 cy. Sec. 8500/6450V CT 43 

Ma Hermetically sealed $22.50 

CRYSTAL DIODES 
1H21 $1.19 1H23 $1.49 11434 $0.79 
1N21Á 
1N216 

1.69 
4.00 

I 1.123A 
1N238 

3.25 
5.25 

I 1N34A 
1N45 

.95 

.94 
1H22 1.09 11427 1.79 1 NS2 1.05 

SVNCHROS 
Size I. 3. 5. 6. 7 and 8 generators, motors. control 
transformers, differential generators, and differential 
motors in stock. 
AY -101D SG N C- 69406 -I 
AY -120D 51.1 X C -77610 
AY -130D 6DG 211F1 C -78248 
IF 6G 21101 C -78249 
58 700 2Jí HI C -78411 
SCT 7G C- 44968.6 C -79331 
51) A C -56701 C -78254 
5DG B C- 56776 -1 C -78670 
5F M C- 69405 -2 C -78863 

SEND FOR COMPLETE LISTING 
SYNCHRO CAPACITORS IN STOCK 

LECTRONIC RESEARCH LABS. 
7I5 -R Arch St., Philadelphia 6, Pa. 

Phones- Market 7.6771.2.3 
All prices F.O.B. Phila. 

Terms -Net 10 Days to well rated accounts or cash 
with order. Minimum order -$3.00. 
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Winding Machines 
(Continued from page 45) 

Kovar, a special alloy selected for the 
job because it has the same coefficient 
of expansion as has glass. The big 
problem in assembling the tubular con- 
tainer was, initially, to solder the 
Kovar rings to the open ends of the 
case. Conventional soldering was slow 
and costly and caused occasional me- 
chanical damage. Finally, high -fre- 
quency soldering equipment was devel- 
oped that does thé job neatly and 
quickly. The assembled end of the 
condenser, with a ring of very thin 
rosin core solder resting on the Kovar 
ring, is simply placed in an open U- 
shaped induction loop of water -cooled 
copper coil. Fed by a three -kilowatt 
r.f. power oscillator working on about 
three megacycles, this one -inch loop 
induces a heavy current in the solder 
and the end of the metal case and, as if 
by magic, the solder melts and seals 
the Kovar ring to the case. 

The pigtail leads pass through tiny 
Kovar bushings in the center of the 
glass discs. These bushings, as yet un- 
sealed, act as breather holes and per- 
mit the condenser unit to be vacuum 
processed, that is, all air and moisture 
are withdrawn and any free space in- 
side the container is filled with impreg- 
nating compound. The wires are then 
sealed to the bushing with specks of 
solder applied with a midget iron, and 
the condenser is finished except for 
marking, exhaustive test procedures, 
and final inspection and packaging 
prior to shipment. 

Television scientist Dr. Allen B. Du Mont 
(left) receives a citation from Mayor 
Morris Pashman of Passaic, New Jersey 
for "continuous pioneering, develop- 
ment and inspired leadership in the art 
of television and electronics." Dr. Du 
Mont received the award on November 
14 at special ceremonies marking adop- 
tion by the city of the official slogan, 
"Passaic, Birthplace of Television." The 
scroll was signed by New Jersey's Gov- 
ernor Alfred E. Driscoll, Thomas E. Pres- 
cott, president of the Passaic Chamber 
of Commerce and Mayor Pashman. 

January, 1952 

Put across that 

PERSONA ¿17M 

si.7 MIKE 
WITH AN 

Model 950 
CARDAX 

Crystal 
Cardioid 

with Dual 
Response 

List, $42.50 

Model 636 
Slimair 

High Fidelity 
Dynamic 

List, $65.00 

Model 630 
High Fidelity 
High Output 
Dynamic 
List, $45.00 

Authorized 
Distributors 
Everywhere 

REPRODUCE VOICE AND MUSIC...ACCURATELY! 

The microphone makes a difference in the sound you hear! As 
a radio ham, sound specialist, or home recording fan, you are 
certain to reproduce the individual quality and personality 
of speech or song or orchestral music ... with a research - 
engineered E -V mike! Send today for illustrated bulletin. 

NO FINER CHOICE THAN grl y 
WC, 

410 CARROLL STREET BUCHANAN, MICHIGAN 
Export: 13 East 40th St., New York 16, N.Y., U.S.A. Cables: Arlab 
MICROPHONES HI -FI SPEAKERS TV BOOSTERS PHONO CARTRIDGES 

CARDYNE 
CARDIOID 
DYNAMIC 

MERCURY 
CRYSTAL 
OR DYNAMIC 

e 

TOUCH - 
TO -TALK 
STAND 

MOBIL -MIKE 
CARBON OR 
DYNAMIC 

SPHEREX [ 
CRYSTAL 

CENTURY CRYSTAL 
OR DYNAMIC 

SPHEREX 

Pat. Pend. 
Crystal microphones licensed under Brush Patents 
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WRITE FOR 

FREE 
INDEX 

PAY AS YOU EARN! Aski 
your distributor about this amaz -ì 
ing plan. Only $18.39 puts the 
entire profit -boosting Photof act 
library in your shop,,. now! 

USE PHOTOFACT 
the world's best Radio -TV 

service data -it pays for 

itself every working day 

Try PHOTOFACT: 
We'll send you 

any Photofact Folder 

listed in the Photofact 

Cumulative Index* 

WE'LL PROVE YOU'LL SAVE TIME 
and EARN MORE WITH PHOTOFACT 
NOW -learn for yourself -at our expense - 
how PHOTOFACT makes your Radio and TV 
work quicker, easier, more profitable! Examine 
an actual PHOTOFACT Folder. Use it. You'll 
learn first -hand why over 35,000 successful 
service technicians use PHOTOFACT daily. You'll 
learn that no other service gives you PHOTO- 
FACT'S completeness, accuracy, uniformity, and 
lowest cost. PHOTOFACT is the only radio and 
TV service data prepared from laboratory 
analysis of the actual equipment. Know the 
facts -get your FREE Folder now. Examine, 
use, compare -learn why no modern service 
shop can afford to be without PHOTOFACT! 

*Extent those followed by asterisk ( *) or letter A. 

NOTE: Our FREE Folder offer is limited to 
Service Technicians only. Attach coupon be- 
low to your letterhead and mention your 
jobber's name. If you have no letterhead, 
send coupon to your jobber. Experimenters 
and others may obtain the Photofact Folder 
by remitting amount shown below. 

HOWARD W. SAMS & CO., INC. 
2201 E. 46th St., Indianapolis 5, Ind. 

Send FREE Photofact Cumulative Index 
Send Full Easy -Pay Details 

I am a Service Technician: 

D Send FREE Folder for set model 

I am an Experimenter: Enclosed $ 

Send Folder for set model 
TV- $1.00. Record Changer or Comm. Receiver -75c. AM /FM. 50c 

Name 

Addres- 

City Zone... State 
L 
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What's New in Radio 
(Continued from page 91) 

crystal breakage from rough handling 
and when changing the needle. 

The new unit is furnished with the 
tiny condenser harness in position on 
the terminals. Installed in that man- 
ner, output is low. Slipping off the 
condenser raises the output. 

The range of the new cartridge is to 
5000 cycles. Minimum needle pressure 
is one ounce and the weight of the 
cartridge is 19 grams. The housing is 
of stamped steel. 

HIGH VOLTAGE TUBULARS 
Aerovox Corporation of New Bed- 

ford, Massachusetts currently has 
available a new line of universal high 
voltage tubular ceramic condensers 
which have been especially designed 
for service and experimental work. 

The Type SI -TV units are of the 
"Hi -Q" brand and are available in 
eleven capacitance values from 4.7 to 
47 µs.fd. but at a single 6000 volt rating. 

These units come packed five to a 
carton and are currently available 
from the company's jobbers. 

BEAM POWER AMPLIFIERS 
Precision Electronics, Inc., 641 -643 

Milwaukee Avenue, Chicago 22, Illi- 
nois, has published a new brochure 
describing its Iine of beam power am- 
plifiers designed and engineered to 
provide high performance and simple 
operation with a minimum of main- 
tenance. 

Six units are included in the line, a 
ten watt amplifier (Model G-10).; a 
fifteen watt unit (Model G -15) ; the 
Model G -30, a thirty watt amplifier; 
the G -45, a forty -five watt model; a 
seventy -five watt unit (Model G -75) ; 

and the Model G -30MP, a thirty watt 
mobile unit. 

All of these units are housed in 
durable cabinets which are suitable 
for installation in stores, offices, fac- 
tories, clubs, ballrooms, auditoriums, 
or outdoor arenas. Catalogue No. 5551, 
available from the company, carries 
complete specifications on these am- 
plifiers. 

SHORT -WAVE RECEIVER 
The Hallicrafters Company, 4401 W. 

Fifth Avenue, Chicago 24, Illinois has 
recently introduced a precision built 
short -wave home radio set which will 
retail in the moderate price class. 

Tradenamed the "Continental," the 
set with its short -wave band marked 
with the names of the most popular 
foreign stations is housed in a plastic 
case which comes in five decorators' 
colors (smoky black, air force blue, 
dove grey, sandalwood, and forest). 

PLUG BASE 
Industrial Devices, Inc., Edgewater, 

New Jersey is in production on a new 
plug base that is said to offer many 
advantages to the manufacturer em- 
ploying it in assemblies. 

The new unit is manufactured for 

condensers of the Type CESO series, 
fitting a standard medium octal socket. 
It is suitable for use in condensers 
made under JAN -C -62 specifications 
and carries the manufacturer's desig- 
nation of Model #1800. 

The use of nylon gives the unit a 
toughness which reduces breakage to 
a minimum while being assembled to 
metal cans or other related parts. Due 
to the high strength of this material 
it has been possible to hollow the unit 
to a great extent thus making it lighter 
and creating a savings in material. 

TAPE MECHANISM 
Tape Master, Inc., of 13 W. Hubbard 

Street, Chicago 10, Illinois, has an- 
nounced the availability of a new tape 
transport mechanism, the Model TH21, 
and a matching preamp -bias erase 
oscillator. 

The mechanism operates at a tape 
speed of 71/2 inches -per- second and in- 
corporates both fast forward and fast 
rewind, single switch control, an over- 
sized motor, and practically vibration - 
less operation. 

The companion preamp unit, Model 

PA -1, is fully wired and incorporates a 
push -pull bias -erase oscillator -full 
monitoring, inputs for both radio -phono 
and microphone, outlets for amplifier 
and headphones, complete master 
switching, and a neon recording level 
indicator. 

A data sheet giving full details on 
both of these units is available on 
request. 

NEW SOLDER 
Kester Solder Company, 4201 

Wrightwood Avenue, Chicago 39, Il- 
linois is currently in production on a 
new and highly active resin flux, known 
as "44" resin. 

According to the company, the new 
product melts, wets the metal, and 
flows or spreads all in one instantane- 
ous action with such speed that it is 
impossible to distinguish the separate 
actions. 

The "44" resin is non -corrosive and 
electrically non -conductive. It con- 
forms with Army- Navy -Air Force spe- 
cification MIL -S -6872 (AN -S -63) and 
the U. S. Air Force specification No. 
41065 -B- Method 31, in addition to Fed- 
eral specification QQ- S -571b. 

Bulletin No. 444 giving complete in-. 
formation on this new product is avail- 
able on request. 

OUTPUT TRANSFORMERS 
Acro Products Co., 369 Shurs Lane, 

Roxborough, Philadelphia 29, Pa., has 
recently introduced a new line of out- 
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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! 
Progressive Radio "Ddu -IZit" includes tubes, power condensers, mica condensers, 

electrolytic condensers, variable condensers, selevium rectifiers, chassis, hardware, 
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 "Edll Kit'' todalj, or send for further information. 
Postage prepaid on Cash orders- C.O.7). orders accepted in U.S.A. 

FREE 
RSAODLDIOERITNEGSTEIRRON& 

PROGRESSIVE ELECTRONICS CO. 
497 UNION AVE. DEPT. RN -1 BROOKLYN;) NEW YORK 

SENSATIONAL VALUE! 
#630 SUPER 30 TUBE CHASSIS 

Mfr. Licensed under R. C. A. Patents 

Complete with 
20" first quality 
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. 

January, 1952 

FOR T'-' E 

t!6 E1 Ail 0© 
CROWD 

THE STRAIN-SENSITIVE 
PHONOGRAPH PICKUP 

Here's why this truly faithful reproducer ap- 
peals to people gifted with the "Golden Ear" 
... why the STRAIN -SENSITIVE PICKUP de- 
veloped by the PFANSTIEHL CHEMICAL 
COMPANY brings out the brilliance of great 
voices and orchestras . the latent music on 
your records that other pickups leave untouched. 

The STRAIN -SENSITIVE PICKUP is an 
amplitude transducer with a CONSTANT 
RESISTANCE of about 250,000 ohms. 

Signal output is at a practically CON- 
STANT IMPEDANCE LEVEL. 

Excellent Transient Response. 

NO DISTORTION, phase shift or evi- 
dence of intermodulation is audible. 
LINEAR RESPONSE, free from peaks or 
resonances. 

Cartridges are available for both standard and 
micro -groove, and can be had with Famous 
PFANSTIEHL M47B Precious Metal Alloy or 
diamond tipped styli. 

A special preamplifier is necessary to provide 
the correct D.C. voltage for the pickup element 
and to provide the first stages of signal gain. 
Four styles are ready, or, if you prefer, you can 
build your own from the circuit in the literature. 

Ask your radio supply man, or write today 
for complete FREE INFORMATION. 

PFANSTIEHL 
CHEMICAL COMPANY 

101 Lake View Avenue, Waukegan, Illinois 

GET A WELL- PAYING JOB 

1 , 

GO INTO A PROFITABLE BUSINESS 

AND PLAN FOR A FUTURE 

LEARN 

TRAIN QUICKLY! OLDEST, BEST 
EQUIPPED SCHOOL of ITS KIND in U.S. 

glannf and aleA e l i ... . 
Come to the Great Shops of Coyne in Chicago. Get 
practical training in TELEV I SI ON -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 

A TECHNICAL TRADE 
INSTITUTE CHARTERED 

NOT FOR PROFIT 
Established 1899 

500 5. Paulina, Chicago 
ELECTRICITY * TELEVISION 

RADIO * REFRIGERATION * ELECTRONICS 

Ilk /IL 
SCHOOL 

I B. W. COOKE, Pres. 
COYNE School 
500 S. Paulina St., Chicago 12, Ill. Dept. 12-85-H 

Send FREE BOOK and full details on, 
TELEVISION -RADIO ELECTRICITY 

NAME I 

ADDRESS I 

I 

LCITY STATE I 
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: 

s 

MODEL PN -30 
REVERSIBLE POLARITY Continuously 
VARIABLE 1 -30 KV DC POWER SUPPLY 
A light, compact unit in wide use for insulation test- 
ing, precipitators and laboratory research. Polarity 
reversible from front panel. Current output -2 mil- 
liamperes at 20 KV; 250 microamperes at 30 KV. 
Input -110 V AC 60 cycles. Dimensions 14" x II" x 
12 ". 

MODEL RG -30 
CONTINUOUSLY VARIABLE 
15 -30 KV REGULATED DC POWER SUPPLY 
A high grade supply which incoporates a voltage tap 
in the range of 4 to 6 KV for use with 5WP4, 5TP4 
and flying spot tubes. Regulations better than .5% at 
I milliampere. In wide use for theatre and transcrip- 
tion recording systems. 
Dimensions of HV unit -14" x 11" x 12 ". Separate 
low voltage DG Supply -14" X 6" X 8 ". 

MODEL 2040 
VARIABLE 20 -40 KV RF TYPE DC 
POWER SUPPLY 
Ideal for TV, electrostatic paint spraying, insulation 
testing, etc. Current output -I milliampere. Input - 
110 Volts AC 60 cycles. Dimensions 14" x 11" x 12"- 
Completely encased. 

MODEL PN -60 
REVERSIBLE POLARITY Continuously variable 
from 20 to 60 KV. Current output -I milliampere. 
Ideal laboratory type unit for insulation testing, 
precipitation tests, etc. Polarity reversible from front 
panel. Dimensions: 191/4" high x 21" wide x 15" 
deep. 

MODEL 4575 
4y2 KV POWER SUPPLY 
Complete Voltage Range -from I KV to 7' /z KV. 
Current output -I milliampere 
Input -250 Volts DC-50 milliamperes 
Dimensions -5'u" x 4'/z" x 5" 

MODEL LAB -30 
CONTINUOUSLY VARIABLE 

1 to 30 KV REGULATED DC POWER SUPPLY 
Compact, well built supply with regulations '/s% at 
1 milliampere. Dimensions; 14" x 21" x 12 ". 

SEND FOR DESCRI 

HIGH VOLTAGE RF STEP -UP COILS 
Send f o r Free High 
Voltage Coil Folder 
with Diagrams 

5 KV 10-15 KV 

5 KV 
DIMENSIONS: 
Secondary Height ..31/z" 
Secondary Windinfs.15 /4" 
consisting of 4 Pie 

Windings 
Primary Diameter 21/4" 

10 -15 KV 
DIMENSIONS: 
Secondary Height ..51/4" 
Secondary Windings 13/4" 
consisting of 7 Pie 

Windings 
Diameter 21/2" 

35 KV 
Dimensions: 
Secondary Height ..7" s Secondary Winding 

3" die. 
consisting of 10 Pie 

Windings 
Primary (separate from 

secondary) Hight 
Diameter 41/g" 

35 KV 

Secondary Voltage Out- 
put 5 KV 

Secondary Current .... 
2 Milliamperes 

Approx. Frequency.... 
175 KC 

$3.70 each 

Secondary Voltage Out - 

Secondary Current0'15 
KV 

2 Milliamperes 
Approx. Frequency 175 KC 

$9.30 each 

Secondary Voltage Out- 
put 35 Kilovolts 

Secondary Cur Current t 
5 Milliamperes 

Approx. Frequency 70 KC 
$42.00 each 

25 KV -Same as 35 KV 
cept Secondary Ht..6" 

$36.00 each 

STILL AVAILABLE for PROJECTION TV 
High Efficiency SCHMIDT OPTICAL BARRELS 
for projecting up to 8 x 10 ft. theatre size 
pictures. 
Prodeet 

2040 
TVower 

Supply specially designed for el 

PTIVE LITERATURE 

SP E L L NI A N TELEVISION CO., INC. 
3029 WEBSTER AVENUE_ 
BRONX, N. Y. Kingrb,idge 7-o30e 

J -A -N TUBES! J -A-N 

or 
AT DEALERS COST!! WHILE THEY LAST!! 
New!! (Minimum Order $25.00) Guaranteed!! 

1A5GT 
1022 .... 
1824 Syl 
íL4 
1T4 
2C26A 
2./22 
2331 
2332 
2333 
2.138 
2./48 
2J128A 
2X2 
211 
3-16 
367/1291 
306/1299 
3626 . 

3B27 
3BP1 
3DP1/02 
3HP7 
4326 
5BP1 
SD21 
5FP7 
5Ú4G 
5Z3 
6AC7 
6C6 
6C86 
6H6 
6./5 
6L6 
6L6G 

.65 
2.75 

13.00 
.50 
.55 
.17 

4.50 
17.50 
27.50 
24.50 
12.50 
19.50 ..... 135.00 

.65 

.49 
.19 
.45 
.45 

2.75 
2.75 
4.95 
3.95 
2.75 

99.50 
3.95 

14.50 
1.60 

.55 
.60 
.65 
.39 
.59 
.59 
.40 

1.60 
1.50 

6L6GA ..... 1.30 
6Y6G .65 
65.17 .65 
6SL7GT .75 
6SN7GT .70 
6SU7GTY 1.25 
700A . 14.50 
7078 11.00 
714AY 4.50 
720BY 45.00 
721-A 2.25 
723A/B 9.50 
7240 2.00 
725-A ... .... 6.50 
726-A 4.50 
801-A .A5 
829-B 10.50 
832-A 6.75 
851-A 45.00 
931-A 3.95 
954 .19 
955 .45 
10Y .35 
19 .35 
3551 .35 
39%44 .35 
VT4C .49 
VT-52 .45 
1616 .75 
1619 .29 
1642 .40 
REL-21 2.00 
9003 1.25 
C6.1 3.50 
12SL7GT .70 
12A6 .35 

NEON LAMPS -G.E. Type NE -2 Miniature. With Pig- tails. Starting Volts: A.G.-65, D.C. -90. 1/25W. 
3 for 255 $6.75 per 100 
BLOWER ASSEMBLY -Size: 4t /2" Long x 31/2" Diam. 
(approx.). Cast Aluminum Housing. 271 / V.D.C. 
J. Oster 7000 R.P.M. Motor NEW $4.95 
AS97 /ART -Ant. System. 54" tapered whip with matching section in shielded base. 52 ohm. coax Input NEW $1.25 ea. 

LEVER SWITCH -W.E. 
Anti -Capacity Switchboard 
Type. D.P.D.T. Momen- 
tary and Lock. With Red 
or white Knob. 
NEW 75c ea.,. 3 for $2.00 

DYNAMOTORS (28 V. Input), it DA 1 -A. Out- 
put: 230 V.D.C. a 100 Ma, New 53.95 

.}k P.E. 86, Output: 250 V.D.C. @ 60 Ma. with Spare Brushes New $3.75 TUNING UNITS -For TCE -1 Transmitters. Contains Tank Condensers, Coils, Dials, etc. Ideal for V.F.O. or 100 watt xmtr. Freq. Range: 
(A) 3000 -4525 KC. $5.75 ea. 
(B) 4525 -6500 Re. $5.25 ea. 
(C) 6200 -9050 Ke . $5.75 ea. 

VERY GOOD CONDITION 
SEND Prices F.O.B. our RWh0 eR 

NEW CATALOG! 
Material subject to prior sale. 25% Dep. with all orders. Bal C.O.D. For- eign. Cash with order. Orders without postage are shipped Express Collect. 

FOREST SALES CO., INC. 
702 Madison Street Eue. 6 -1663 Oak Park. Ill. 

114 

THE FINEST IN 

HIGH FIDELITY 

RECORDING 

DEALERSHIPS AVAILABLE NOW! 
MAIL COUPON FOR INFORMATION TODAY! 

D MD aa Q2x ® sffi 6T ....... 1 I 
1 

DUKANE CORP. Dept. RTN -12, St.Charles,l11.1 

Please send information on the 
Du Kane Magnetic Tape Recorder. 

1 am interested in a dealership. 
Name 

Address 

City State 

ESTABLISHED AS - 'OPERAD10- 1922 

put transformers which have been 
especially designed for use in "Ultra 
Linear" amplifier circuits. 

These new transformers, in the 
newly developed circuit arrangement, 
permit lower distortion and wider 
bandpass than hitherto available in 
audio power amplifiers. 

These "Acrosound" units provide full 
rated power throughout the audio 
spectrum and have frequency response 
± i db from 10 to 100,000 cps. They 
have a ratio of shunt inductance to 
leakage reactance in excess of 15,000 
to 1 and feature precision winding of 
better than .5% accuracy. 

Information on "Ultra Linear" cir- 
cuitry and the new line of transformers 
to be used in "Ultra Linear" amplifiers 
is available from the company on re- 
quest. 

Spot Radio News 
(Continued from page 18) 

keted along with black and white sets, 
using standard types of components 
whose metallic content would be nomi- 
nal and not enough to interfere seri- 
ously with any material -allocation 
schedules. 

COLOR'S FOREMOST ADVOCATE, 
FCC headman Wayne Coy, viewing the 
stop -production order as a sort of vic- 
tory for industry, declared in an ad- 
dress before the National Assocation of 
Educational Broadcasters in Biloxi, 
Mississippi, that ". . . Mr. Wilson did 
not need to address his letters to other 
manufacturers inasmuch as they, by a 
common pattern of ridicule and a lack 
of selling efforts and promotion of col- 
or in television, had decided that the 
American public should not have the 
opportunity to enjoy color television 
except on a basis and at a time to be 
determined by the industry. 

"Notwithstanding the stoppage," he 
said, "it was felt that ... color can- 
not longer be kept underground as it 
has been for many years by the recal- 
citrance of those who put their private 
interests ahead of public interest." 

THE RADIATION LAW, recently 
passed, which provides for the control 
of transmissions to eliminate any pos- 
sibility of the use of signals for alien 
aircraft homing, will operate under the 
guidance of an advisory group of 
broadcasters who will cooperate with 
the FCC, designated by the new law 
as the enforcing agency. 

In the new legislation, which became 
a part of the Communications Act as 
an amendment, the President will have 
the authority, in the event there exists 
war or a threat of war, or a state of 
public peril or national emergency, to 
close down "... any station for radio 
communication or any device capable 
of emitting electromagnetic radiations 
between 10 kilocycles and 100,000 meg- 
acycles which is suitable for use as a 
navigational aid beyond five miles , . 

and see that the equipment is removed, 
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if necessary, providing just compensa- 
tion to the owners. Those who violate 
the law will be subject to stiff penal- 
ties." Specifically, the amendment de- 
clares that those who are found guilty 
will "... be punished . . . by a fine 
of not more than $1,000 or by imprison- 
ment for not more than one year or 
both, and if a firm, partnership, asso- 
ciation of corporation, by fine of not 
more than $5,000." Those who violate 
the law ". . . with intent to injure the 
United States, or with intent to secure 
an advantage to any foreign nation 
shall upon conviction ... be punished 
by a fine of not more than $20,000 or 
by imprisonment for not more than 20 
years, or both." 

THE SHIFTING OF FREQUENCIES 
by broadcasters to confuse enemy air- 
craft trying to use the signals for horn- 
ing, proposed in a master plan several 
months ago to industry, was tried re- 
cently during the early morning hours 
with extremely successful results. In a 
joint effort of about 400 stations in 
nineteen states located on the eastern 
seaboard from Maine to Virginia, and 
as far west as portions of Illinois and 
Wisconsin, plus the Eastern Air De- 
fense Force as well as the FCC, the 
deception plan featured a shift in fre- 
quencies in different locales every half 
minute or so. Direction finders in air- 
craft trying to glide in on a particular 
broadcast beam acted quite queerly, 
since they danced all over the dialplate. 

The intriguing plan, which it was 
said originated in Great Britain, would 
also call for all elimination of station 
breaks or call -letter announcements to 
confuse further any alien aircraft seek- 
ing to home in on the beams. 

COMMUNITY TV, in a new form, 
using common -carrier microwave links, 
recently found its way to the desks of 
the Commission in Washington. In an 
application filed by J. E. Belknap and 
Associates of Poplar Bluff, Missouri, a 
request was made for a system which 
would permit relaying of TV signals 
between the Memphis and Missouri 
communities of Kennett and Poplar 
Bluff, using frequencies of 5925 and 
6425 mc. 

In this novel approach to the dis- 
tribution of signals to DX areas, the 
video programs of WMCT would serve 
as a feed, with a two -channel pickup 
chain employed for beaming signals to 
a point 75 miles northwest to Kennett 
and from that site to Poplar Bluff, 40 
miles away. Other cities en route were 
indicated as possible signal sharers, 
with cities as far north as Cairo, Il- 
linois and Paducah, Kentucky sug- 
gested as other points to which signals 
might be focused. Should the plan 
work out, the signals of KSD -TV may 
be used in another route scheme, pro- 
viding service to Mt. Vernon, Benton, 
DuQuoin, West Frankfort, Johnson 
City, Marion and Carbondale, Illinois. 

The application revealed that dis- 
tributors of sets would be asked to pay 
$5000 upon the installation of 100 
chassis, plus $25 per receiver up to 500 

January, 1952 

New RIDER 

Books GIVE 
The Facts 

You Must Know 
TV TROUBLESHOOTING GUIDE BOOK 

A new, practical, easy -to -use guide book that is the final word on television 
troubleshooting. It tells how to spot receiver troubles and correct them. 
Contains actual information right from the manufacturers. Five informa- 
tion- packed chapters, durably bound. 

More than 200 pp., 81/2" x 11" $3.90 

RECEIVING TUBE SUBSTITUTION GUIDE BOOK 
First Supplement by H. A. Middleton 

An indispensable addition to the original book. Illustrat- 
ing 650 completely new radio -television tube substitutions 
in numerical sequence with accompanying wiring instruc- 
tions, original and substitute tube socket illustrations. If 
you own the original edition, you need this supplement 
for complete coverage. 

48 pp., 81/2" x 11" $ .99 
TV AND ELECTRONICS AS A CAREER 

by Ira Kamen and Richard H. Dorf 
Here is an interesting, informative book important to 
your future. Written by top authorities of the industry as 
an authentic guide to the career possibilities offered by all 
phases of the electronics industry. 

326 pp., 5%" x 8%" $4.95 

BROADCAST OPERATOR'S HANDBOOK 
by H. E. Ennes, Second Edition 

A practicing broadcast operator tells veteran and student 
operators all the procedures of AM and FM studio oper- 
ating practices. A valuable, easy -to -read book for anyone 
wishing to make a career of broadcasting or to increase 
present knowledge if already active in the field. 

440 pp., 226 ill. $5.40 

Coming Soon...UHF PRINCIPLES, by Allen Lyte1...Don't Miss This! i CLIP AND MAIL THIS COUPON - TODAY! 
JOHN F. RIDER, Publisher, Inc., Dept. RN 

' 480 Canal Street New York 13, N. Y. 
Please send me book(s) checked. It is understood, if not satisfied, I may return them 

within 10 days and receive full refund. 
( ) TV TROUBLESHOOTING GUIDE BOOK, $3.90 
( ) RECEIVING TUBE SUBSTITUTION GUIDE BOOK, 1st Supp., $.99 
( ) TV AND ELECTRONICS AS A CAREER, $4.95 
( ) BROADCAST OPERATOR'S HANDBOOK, $5.40 

Name 

Address 

City Zone State 
(Please Print) 

í' ár N 

J 

JOHN F. RIDER Publisher, Inc. 
480 Canal Street, New York 13, N. Y. 
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Special Purchase FM Radio Chassis 
88 -108 MC 

Complete kith 6 
tubes. Built -in An- 
tenna. a n d Speaker. - Product of Famous 
Radio & TV Manu- 
facturer whose name 
we promised not to 
mention. 

TUBE LINEUP Regularly $29.95 
1 -12B47 1 -12S8 
2 -12B46 1 -35W4 Brand New 1- 3585 

@@ Q May also be used as an FM $1 0.95 Tuner by picking signal off 
detector. 

Special Purchase Number Two! 
GENERAL INSTRUMENTS 3 -SPEED 
AUTOMATIC RECORD CHANGER 

with flip -over dual Regularly $34.95 
cartridge. Plays 33r/a, 
45 and 78 RPM records BRAND $19.97 automatically.. NEW 

NOTE: Do not send money for postage on above 
items -we ship best way- charges collect. 

VARIABLE CONDENSERS 
From 2 
Gang- 5CMMF Per $1 iV `=.;tit ` i+* section 

S. ^ 

From SCR -522 3 $1,59. Gang -25 MME per 
section :7, 8,1 

BRAND NEW with --p? 
CONCENTRIC1i a reams , 

AIR TRIMMERS 

BC -306A ANTENNA A` 

TUNING UNIT - 

Coritains antenna variometer 
heavy duty 3 pole 5 pos. ce- 
ramie switch, velvet vernier 
dial. St a n d o f f insulators 
housed in he a v y aluminum". 
case 
only $1 95 Ì' 

LOW FREQ. XTALS -FT 241A see 522 BC -610 

For SSB, lattice filter, etc.' ' X1al5 Pal 
spc. 54th or 72nd harmonic chan- Ys" pins 2 banana 
nels listed by fundamentals. %'' spc. plugs 
Fractions omitted. sYaa" spc. 

372 404 435 506 400 462 5910 2030 2442 
374 405 436 507 440 463 6370 2045 2532 
375 406 437 508 441 464 6450 2105 2545 
377 407 438 509 442 466 6470 2125 2557 
379 408 481 511 444 468 6497 2145 3202 
380 409 483 512 446 469 6522 2155 3215 
381 411 484 514 447 470 6547 2220 3237 
383 412 485 515 448 472 6610 2258 3250 
384 413 487 516 450 474 7350 2280 3322 
385 414 488 518 451 475 7480 2282 3510 
386 415 490 519 452 476 7580 2290 3520 
387 416 491 520 455 477 7810 2300 3550 
388 418 492 522 457 479 7930 2305 3570 
390 419 493 525 459 480 2320 3580 
391 420 494 526 461 2360 3945 
392 422 495 530 2390 3955 99 ea. 393 423 496 531 $1.29 2415 3995 
394 424 497 533 10 for each 2435 
395 425 498 537 $9.00 
396 426 
397 427 

503 538 
504 SPECIAL 

398 429 
401 431 49c ea. 

200 Kg x als 
without holders $1.29 

402 433 10 for 69c ach Each 
403 434 $4.50 3 for $2.00 

HAM XTALS -FT 243 HOLDERS -t%" pin spc. 

4190 6773 7840 1015 5773 6273 6540 7440 7650 
5030 6873 7873 1129 5800 6306 6573 7473 7673 
5485 6906 7906 2045 5806 6325 6575 7506 7706 
6040 6973 7940 3735 5825 6340 6600 7540 7806 
6073 7740 7973 5305 5840 6373 6606 7573 8240 
6106 7773 8273 5677 5850 64g6 6625 7606 8340 
6125 7806 8306 5706 5873 6440 6640 640 8400 
6140 
6173 49 c Ea. 

5725 5875 6450 6673 
5740 5906 6473 6706 99c Ea. 

6175 10 for 5750 5940 6475 6740 10 for 
6206 $4.50 5760 5973 6506 7340 $9.00 

Md 20c for each 10 tats or less for postage and h ndling. 

TERMS: Al" ems F. O. B., Washington, D. C. 
All orders S30.00 or less, cash with 

order. Above 030.00, 25 per cent with order, 
balance C. O. D. Foreign orders cash with orders, 
plus exchange rate. 

ÇUN RADIO 
OF WASHINGTON, ID. C. 

938 FSTREET: N. W. WASH- 4. D. C. 
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units and then $10 a set for between 
500 and 1000 sets. There would be no 
further charge for more than 1000 sets. 
In addition, service charges were pro- 
posed; $1.75 per month for each set up 
to 500, $1 for 500 to 1000 chassis and 
75 cents thereafter. No rates were es- 
tablished for the distributor-to-con - 
sumer charges, nor was any plan of- 
fered on the methods which might be 
used to affect distribution of the com- 
munity -type pickup receivers. 

In judging the virtues of this plan 
the Commission will be obliged to con- 
sider the status of the community sys- 
tems already installed, which simply 
pick up signals on a high -gain antenna, 
amplify them and pipe them to sets in 
the surrounding country for a fee. Al- 
though no transmission is involved and 
coax serves as the feedline from an- 
tenna to each set, the service was said 
by some to come within the common - 
carrier scope since fees were paid by 
the individual set operators. Also to 
be considered are the possibilities of 
new stations which might be installed 
around the proposed receiving sites for 
the v.h.f. or u.h.f. bands. The remote 
links might be viewed as a competitive 
media, restricting the listening appeal 
of the new stations and thus endanger- 
ing their economic standing. In view 
of the allocation angle, it may be nec- 
essary for the Commission to ask for a 
hearing or review their assignment 
proposals in the southern areas. It 
may also be necessary to introduce 
rules which will provide for expanded 
receiving areas produced either by 
coax or the microwave type of commu- 
nity TV. 

TWO PROPHECIES, offered by a 
pair of government's outstanding spe- 
cialists during an industry meeting in 
Washington in the early winter 
months, disclosed that '52 might not be 
as blue a year as many forecasted ear- 
lier. 

In one prediction presented by Curt 
Plummer, the FCC's Broadcast Bureau 
Chief, it was indicated that the freeze 
would definitely be lifted by April and 
that about 80 stations would shortly 
thereafter receive their permits to go 
on the air, with about fifty per cent 
receiving ultra -high authorization and 
fifty per cent low -band approval. In- 
dustry experts declared that there 
were enough transmitters in stock, or 
being made, to permit some of these to 
go on the air before the close of '52. 

The second crystal -gazing statement, 
issued by Ed Morris, Chief of the Elec- 
tronics Section of the National Produc- 
tion Authority, disclosed that around 
4 million television sets would be pro- 
duced in '52, and production of several 
hundred thousand sets may be for the 
new markets created by very -high and 
ultra -high stations which might go on 
the air before the end of the year. 
There should be sufficient material 
available for the manufacture of these 
chassis, Morris pointed out; the peak 
of military requirements occurring ear- 
ly in '52 and leveling off to a plateau 
stage for the remainder of the year. 

for dependable sound, 
INDUSTRY relies on 

Paging & 
Talk -Back 
Speakers 

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. 

ALNICO -V -PLUS 
Driver Units 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. 

FULL - GRIP, VELVET - 
ACTION Mike Stands 

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 'foul 

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 Catalog 551. 

1446 -39th Street, Brooklyn 16, N. Y. 

In Canada, Atlas Radio Corp., Ltd., Toronto, Ont. 

/MIMv D É Ó R ÉERIN6)1 MONTHS 

Radio engineering is a big field. There's room for 
you in it -if you're good. Get first -class training at 
Indiana Tech. Intensive specialized course, includ- 
ing strong basis in mathematics and electrical en- 
gineering, advanced radio theory and design. tele- 
vision. Modern laboratory. Low tuition. Also 27- 
month courses in Aeronautical, Chemical, Civil, Elec- 
trical and Mechanical Engineering. Approved for 
G.I.'s. Enter March, June, September, December. 
You can earn part of your expenses right here in 
Fort Wayne while you are studying. 

INDIANA TECHNICAL COLLEGE 
912 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 Electrical 

Name 
Address 
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The January -to -April period will prob- 
ably be the most critical of the new 
year and may frighten many, it was 
said. Those who are able to carry on 
during this time should find the re- 
maining eight months good ones for 
business on the domestic front, ac- 
cording to the Washington timetable. 

THE PROGRAM PURGE campaign, 
described briefly in these columns in 
'51 and noted as having flared soon 
after the Benton measure which sug- 
gested a citizens' advisory committee 
to blue -book programs was proposed in 
Congress, has resulted in several strik- 
ing developments, particularly the in- 
dustry code which many have indi- 
cated should solve the problem. 

Commenting on the broadcasters' 
policing plan, FCC chairman Wayne 
Coy declared that it may work, if it 
". . . is enforced and it is flexible 
enough to meet changing conditions." 

In a blistering attack on the pro- 
grams as they are still being produced, 
Coy said : "The obscenity on the TV 
screens is getting worse. I am not a 
prude, and there may be a place for 
off-color jokes, but they are not for the 
television screen." Noting that people 
are concerned about what the children 
see on the screen, Coy added ".. . The 
mail at the FCC grows and the protests 
get louder and louder." 

The advisory group, as suggested by 
the Benton bill, could evaluate pro- 
gram material and see that listeners 
and viewers are getting their dollar's 
worth ". . . out of what the FCC is 
allocating to broadcasters " noted 
Coy. 

In the meanwhile, the Association 
of Radio and Television Broadcasters 
notified all its members that they 
should comply with the code which was 
quite a rigid affair. In a section on 
acceptability of program material, the 
code declared that ". . . profanity, ob- 
scenity, smut and vulgarity are forbid- 
den, even when likely to be understood 
only by part of the audience. From 
time to time, words which have been 
acceptable, acquire undesirable mean -. 
ings and telecasters should be alert to 
eliminate such words.... Exhibitions 
of fortune -telling, astrology, phrenolo- 
gy, palm- reading and numerology are 
not acceptable.... Criminality should 
be presented as undesirable and un- 
sympathetic. The condoning of crime 
and the treatment or the commission 
of crime in a frivolous, cynical or cal- 
lous manner is unacceptable. . . . The 
use of visual or aural effects which 
would shock or alarm the viewer, and 
the detailed presentation of brutality 
or physical agony by sight or sound 
are not permissible." 

If this code, based in part on the code 
used by the motion -picture industry, is 
adhered to honestly by all stations, not 
only by those who belong to the asso- 
ciation, the Benton bill and other 
bureaucratic measures will certainly 
vanish. But if the self -policing fails, 
the government will surely begin to 
patrol the screen L.W. 

NEW for '51 

Atmatt 
1,450116 MAS pgRD D 1949, 1950 and 1951 

CHEVROLET RADIOS 

CUSTOM -BUILT 
AUTO RADIOS 

1949, 1950 and 1951 
PLYMOUTH -DODGE RADIOS 

1949, 1950 and 1951 
FORD AUTO RADIOS 

List Price $5995 
Each radio is a six tube superheterodyne. six volt battery operation. Three gang tuning con- 
denser and tuned RF stage. PM speaker Alnico No. 5 W.T. 10 lbs. installation in a few minutes. 

List Price 
$5995 

ATTRACTIVE DISCOUNTS 
TO DEALERS 

List Price s5995 

CUSTOM-BUILT RADIOS 
1948- 49 -50 -51 HUDSON 
1951 HENRY J 
1949.50 -51 STUDEBAKER 
List Price $59.95 

Navy entering type insulator. 
Porcelain flanged bowl with brass 
rod and fittings and aluminum 
shield. Dimensions: 43/4" high. 

New 
6-5/16" O.D. at base. $4.50 
Spare Bowl .95 

Prices TUBES Slashed 
2C34 ..$0.85 523 
2X2 879.. .65 6ÁL5 
3C24 . . 1.95 6ÁQ5 
7C4/1203A .75 GARS 
10Y .45 6AT6 
15R .85 6AU5 
30 SPEC .55 6AU6 
39/44 .40 6AV6 
45 SPEC .35 6BA6 
WE 203A 8.80 6BE6 
WL531 4.95 6BQ6GT... 
713A 1.00 6J5GT ... 
SOlA .45 6J6 
803 4.45 6J7 . 

826 .95 6L7 
931A .... 4.95 6SD7GT 
864 .40 6SN7GT .. 
CK1005 .85 6Ú5G . .. 
CK1007 1.20 6V6GT .. 

6W4GT .. 
1629 .35 6X4 
2051 1 15 6X5GT 
7193 ... .50 7C6 
8011 ... 1.70 7Z4 
9006 .. .30 12AU6 
CSB 9.75 12AT6 .. 
CEQ72 1.30 12AV6 .. 
CK70 4.25 12BA6 
CRP-72 1.30 12BE6 
E -1148 .35 125E7 .. 
HY -615 .25 12SQ7 .. 
RKR -72 1.30 25Z5 . 
RK -73 ... .65 33 
5BP4 .... 4.95 35W4 . 
5FP7 .... 1.95 50B5 . 

1B3GT ... 
.75 
85 50L6GT 

5Ú4G .... .57 75 
5W4 .90 85 

.66 

.77 

.79 

.59 

.99 

.69 

.75 

.69 
.73 
.99 

1.29 
.63 

1.29 
.85 
.98 
.90 
.79 
.95 
.68 
.66 
.75 
.49 
.90 
.85 
.59 
.75 
.73 
.79 
.89 
.99 
.85 
.75 
.90 
.59 
.96 
.89 
.69 

1.15 
.85 

WIRE AND CABLE 
CORDAGE -CO -122 -3 Conductor Each 

AWG #22 Neoprene Jacket-CO- 
127 Single #14 Braided & 
Shielded -CO -221 Twisted P a i r 
M6 16 Shielded 53. 

ARM 
MULTI -CONDUCTOR -19 Cond. #16 

AWG -14 Cond. #16 AWG -7 
Cond #16-7 Cond #14 AWG. 

COAXIAL - RG-14/U-RG-22/U-RG- 
74/U. 

NYLON CORE -#22 AWG Plastic In- 
sulation. 

RELAYS 
12VD VDC DPST Allied Control 

Box 
24 VDC 3 PDT S Amp 1.50 
24 VDC Solenoid, Operates 2 

Switchettes 1.75 
40 VDC DPST -SPDT 1000 Ohm .80 
110 VAC DPST 1 Amp Con- 

tacts Str'th's Dunn CXA 
t 3.65 

110 VAC DPDT 25 Amp Con- 
tacts Ward Leonard 3.95 

115 VAC DPST Str'th's Dunn 
CXA -2997 3.65 

220 VDC DPDT Str'th's Dunn 
CX2122 . 4.50 

HI- VOLTAGE 
FILTER CHOKES 

.4 HY 4.5 Amp DC 3 Ohms 1230 
EMS to ground GE 69G351 NEW 

1.7 HY 2 Amp DC 9000VDC GE 
Y3464A . NEW 

.25 HY 4 Amp .5 Ohm 20,000 
NEW 

1 HY 3.2 Amp DC 3.5 Ohm GE 
690459 NEW 

PRICES ON REQUEST 

MICROWAVE EQUIPMENT 
10CM Echo B o x Frequency 
Range 2890MC- 3170MC. Di- 
rect Reading Micrometer 
Head. Rin Predtion Scale 
Plus 9e/ to Minus 9 %. Type "N" Input. Resonance Indi- 
cator Meter with Accessories 
and 10CM D irectional Coupler 
and Spares -Brand New. 

Rotating tnRadar na24" 10CM 
arabolatn Turret 

360° Span -Brand New 50 -3 
Bearing Control. 
PRICES UPON REQUEST 

All Sizes of Crystal Electrodes. 

LINEAR POTENTIOMETERS WW 
Ohms Watts Ea. Te 
500 2 $0.45 $0.40 
1000 2 .50 .45 
3000 2 .55 50 
10,000 2 .55 .50 
5000 3 .50 .45 
7500 Dual 3 .85 .80 
10,000 3 .55 .50 
25,000 3 . .65 .60 
50,000 4 .90 .85 
15 25 .95 .90 
20 25 .95 .90 
25 25 .95 .90 
50 25 .95 .90 
100 25 .95 .90 
200 25 1.20 1.10 
500 25 1.20 1.10 
1000 25 1.30 1.25 
3000 25 1.40 1.35 
15,000 25 1.70 1.60 
20,000 25 2.00 1.95 
150 /Switch 50 AN 3155 -50 2.15 LOO 
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 
750 150 3.95 3.85 
20,000 5 9.50 - 
20,000 5 433AC 8.50 - 
5000 1.95 - 
6000 2.25 

TOGGLE -ROTARY SWITCHES 
Pole Posi- Sec- Shaft Price 

tion tion 
1 3 1 15/16" $0.35 
1 4 2 

el 3 6 7/8" .60 
*2 

4 4 21" 59 
*2 .S 2 30A 9KVA 

*Ceramic 
Flash Over 

DPST 3A 250 Volt W /Hard- 
ware ......................35 

DPDT Center "OFF" 1 Throw 
Momentary 20A 125VAC 1.15 

3PDT 10A -250 AC 1.25 
DPDT 5A 25OVAC .95 
DPST C -H ÁN3023 -2 .90 

TIME DELAY SWITCHES 
1 Minute 115 VAC 60 Cy Enc. 

in Waterproof Metal Case. 
New $5.25 

3 aMicro Switches Make Contact 40-41-42 Sec. Time De- 
lay 110 VAC Motor. New 4.50 

Thermo Switch 
6A, 

to 300° F 
VAC @ ontct VAC 

cA Breaks mperat In- 
crease c4ease of Temperature. New 1.35 

30 Second Mercury Time 
Delay Relay 110 VAC AD- 
lake. New 7.50 

POWER EQUIPMENT 
Generator Voltage Regulator 

115V 400 CY GE GRA 
20C 

Regulator X- Forer 92- 8V $28.95 Regu m 
60CY 1 Phase Secondary 
200V @ 5.5A, 580V @ 
5.25A RIS 4000V . 
Test NEW 34.95 

Vibra Pack VPG 369 12VDC 
Output 250V @ 70MA 
Synchronous Mallory . NEW 5.95 

Vibrator ATE 2410 24VDC 
Output 110V 100W NEW 2.50 

ROUND PANEL METERS 
LEADING BRANDS 

0 -5 RF Amps- Westing 31/2" $4.50 
0 -300 MA DC- Simpson 2%" 3.75 
0-100 Amps DC -Hoyt 3" 5.00 
0 -3 Volts DC -Sun 2 1/2" 3.50 
0 -15 Volts AC -GE 31/2" 4.95 
0 -2500 Vo Its DC- Simpson 

With Multiplier 31/2" 5.95 
0 -510V DC 0 -10 MA DC 35e 5.5 0 
0 -150 Volts DC -Hoyt 31/2" 4.50 

PORTABLE METERS 
1 -00 Amps DC- Weston 489 9.50 
0- 3 -6 -30 Volts DC- Weston 280 19.95 
0 -100 Amp DC- Weston 

with 100 Amp -Shunt 269 27.95 
0 -25 Amps AC- Weston 433 37.50 
0 -1.5 -6 Volts AC Output - 

meter- Weston 571 14.95 

CAPACITORS 
UPRIGHT MOUNT EA. TEN 2X.25 MFD 400 VDC $ .35 $ .30 

.5 MFD 400 VDC .35 .30 
1 MFD 500 VDC .40 .35 
2X.05 MFD 600 VDC .40 .35 
.25 MFD 600 VDC .40 .35 
2X.1 MFD 600 VDC .45 .40 
.1 MFD 600 VDC .45 .40 
.5 MFD 600 VDC .45 .40 
1 MFD 600 VDC .45 .40 

BATH TUB 
4 MFD 50 VDC .45 .40 
4 MFD 100 VDC .55 .50 
2X.1 MFD 200 VDC .40 .35 
3X.1 MFD 400 VDC .40 .35 
2 MFD 400 VDC .55 .55 
.05 MFD 600 VDC .40 .35 
.25 MFD 600 VDC .40 .35 
.5 MFD 600 VDC .40 .35 
.1 MFD 600 VDC .40 .35 
1 MFD 600 VDC .50 .45 
2 MFD 600 VDC .65 .60 
2X1 MFD 600 VDC .65 .60 
05 MFD 1000 VDC .55 .50 

2X.1 MFD 1000 VDC .85 .60 
OIL FILLED AND GE PYRANOL 

.5-.5 MFD 400 VDC $ .65 $ .60 

.1 MFD 500 VDC .55 .50 
1 MFD 500 VDC .70 .65 
1 MFD 600 VDC .85 .80 
2 MFD 600 VDC 1.15 1.10 
4 MFD 800 VDC 1.60 1.55 
5 MFD 600 VDC 1.85 1.80 
1.8 MFD 600 VDC 2.75 2.65 
.5 MFD 1000 VDC .95 .90 
2 MFD 1000 VDC 1.65 1.60 
.5 MFD 2000 VDC 2.00 1.90 
.25 MFD 3000 VDC 2.85 2.80 
.5 MFD 3000 VDC 2.95 2.90 
.1 MFD 7500 VDC 7.50 7.00 
1 MFD 7500 VDC 12.50 12.00 
.1 MFD 12000 VDC 14.95 14.90 
.0008 MFD 15000 VDC 32.50 11.75 
.045 MFD 16000 VDC 12.95 12.50 

PAPER 
8-8 MFD 600 VDC $2.25 $2.15 

Tobe Filtermite 
3X8 MFD 600 VDC $2.55 $2.40 
8-8-4 MFD 650 VDC 2.45 2.25 160.160 MFD 150 VDC 1.50 1.25 

ELECTROLYTICS 
2500 MFD 3 STUC $ .40 $ .35 
500 MFD 12 VDC .90 .85 
25 MFD 25 VDC .40 .35 
50 MFD 25 VDC .60 .55 1000 MFD 25 VDC 1.25 1.15 
150 MFD 50 VDC .50 .45 

TRANSFORMERS 
PRIMARIES 115V 60CY 

9V @750 MA, 6.3C @ 3.9A, 
5V @ 6A, 2400 Test $3.25 

6.6V @0.6A, 2000V Ins 2.60V 
1.75A, 2700V Ins 2.75 

6.4V 10A, 6.3 @ 0.6A 3.45 
660/330V @ .08A CT 5.0/2.5 
35ÓO 350 @ 120 MA, 5V Q 3A, 

3.25 
6.3V 4A CT 6.3V 4.25 

SPECIALS 
80.86KC Crystal with Holder .$2.50 
CD -501A Cord for BC -654 to 
Ballon with Hydrogen Gen 2.50 
300 -Ft. Aerial Wire 2.00 
Box Kite 17 "x17 "x36" 2.25 
33 -440 MMF Variable 
7 -100 MMF Variable Condenser .95 24.750 MMF Tapered Rotor 

Plates 1.25 

TERMS: Minimum order $5.00 -Mail orders promptly filled -All prices F.O.B. Boston, Mass. Send M.O. 
or check. Shipping charg s sent C.O.D. 25% deposit required with all C.O.D. orders. 

Prices Subject to Change without Notice 
SEND FOR OUR CATALOGUE 

Inquiries from Dealers. Schools 
and Industrial Firms Invited 122 Washington St. BEacon 2 -7863 Brighton 35, Mass. 

COMET ELECTRONIC 
SALES CO. 

January, 1952 117 

www.americanradiohistory.com

www.americanradiohistory.com


ANNOUNCING THE SENSATIONAL 
Y 

Patent Pending 

SPEAKER ENCLOSURE 
"Maximum Bass - Minimum Space" 

NCREDIBLE, but true -clean funda- 
mentals down to 30 cycles in an 

enclosure measuring only 20u wide, 
1611 deep, 223 /411 high for a 15" speaker. 
The R -J will outperform ordinary en- 
closures many times its size. To hear 
it is to believe it. Visit your parts job- 
ber for a thrilling demonstration. 

Outstanding Features 
Smooth response throughout the 

range. Unique damping and load- 
ing assures perfect separation of per- 
cussive tones. Small, flat sides need 
no bracing to prevent cabinet reso- 
nance and acoustic feedback. 

Write for descriptive folder. 

R -J SPEAKERS, INC. 
45 -39 VAN DAM ST., L. 1. CITY 1, N. Y. 

Studio Microphones 
at P.A. Prices 

/ Maliile 
ANNIVERSARY MO ELS 

132-J JUNIOR-140-J JUNIOR 

Ideal for 
BROADCASTING 

RECORDING 

PUBLIC ADDRESS 
"The ultimate in micro- 
phone quality," says 
Evan Rushing, sound 
engineer of the Hotel 
New Yorker. 

Shout right into the 
new Amperite Micro - 
phone-or stand 2 feet 
away-reproduction 
always perfect. 

Not affected by 
any climatic conditions. 

Guaranteed to with- 
stand severe "knocking 
around." 

Models 
RBLG -200 ohms 
RBHG -Hi -imp. 

List $42.00 

"Kontok" Mikes 
Model SKH, list $12.00 
Model KKH, list $18.00 

ecial Introductory 
Offer, 

Offer: ana 
j Special Write for ge 

g illustrated folder 

AMPERITECÓmpany Inc. 
561 BROADWAY NEW YORK 12. N. Y. 

Canada: Atlas Radio Corp., Ltd., 560 King St. W., Toronto 
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132 -J 

$4.17 
140 -J 

No. 132 -J JUNIOR- Junior Model of 132 MASTER 
MOUNT -slightly less in size. Rugged MASTER 
construction. SPRING: cadmium plated- beauti- 
fully finished. Plus a moisture -proof gasket and 
steel washer. Split Ball permits antenna adjust- 
ment to body contour. . Built to APPROVED 
and ACCEPTED MASTER SPECIFICATIONS. 

NEW No. 140 -1 JUNIOR BUMPER MOUNT. Same 
high quality spring construction, workmanship 
and finish as 132 -J JUNIOR. 

NEW MASTER TRIPLE M 
SILICON- CHROME WHIP ANTENNAS 

Fits Master Mounts. Special tempered wire - 
finest cadmium plated. THE TOP BUY AT THESE 
PRICES: 

NEW 9 SERIES -with 3 /s" Threaded Studs 
Model No. Overall Length Net Price 

9 -60T 60" $2.97 
9 -72T 72" 3.24 
9 -84T 84" 3.30 
9 -86T 86" 3.60 
9 -96T 96" 3.75 

NEW 8 SERIES -Without Studs 
Model No. Overall Length Net Price 

8 -60 60" $2.82 
8 -72 72" 3.08 
8 -84 84" 3.13 
8 -86 86" 3.42 
8 -96 96" 3.56 

FOR SALE AT ALL LEADING JOBBERS 

Masten Mole /LIß>r.ut.t.s, 9rtic. 
P.O. BOX 1817: LOS ANGELES 36, CALIFORNIA 
WAREHOUSE AND SHIPPING ADDRESS: 1306 BOND STREET. 

International Short -Wave 
(Continued from page 57) 

1215A. (Pearce and O'Sullivan, Eng- 
land) 

Albania -Tirana, 7.825, noted 1605 
with music; news 1615. (Harris, Mass.) 

Algeria -Radio Algerie, 9.57, Algiers, 
noted after KWID leaves the air, 
1745 -1800 sign -off. (Maurice, N. Y.) 

Anglo- Egyptian Sudan -"Huna Om- 
durman" noted with fine signal, in 
clear, opening 2315 on 9.74A; QRM de- 
veloped and signal faded somewhat by 
closedown 2145; all- Arabic speech and 
music. (Fargo, Ga.) The 17.944A outlet 
noted in South Africa 1130 -1300 and 
1400 -1430, and on Fridays with English 
at 1230 -1300. (Ridgeway) 

Angola- CR6RP, Radio Clube do Cu- 
anza Sul, Novo Redondo, is operating 
on 4.932 at 1300 -1500, with 200 watts; 
CR6RK, Radio Clube do Sul de Angola, 
Lobito, is broadcasting 0600 -0730, 
1130 -1400, and 1500 -1700 on 7.180 with 
75 watts. (WRH Bulletin) 

Radio Clube de Angola, Luanda, 
9.64, is heard in "morning" session 
opening 0115; plays recordings mostly; 
also is using a 41 -m. channel but that 
one is not being heard_at the time this 
report was made. Radio Clube de Hu- 
ambo, Nova Lisboa, sent verification; 
said its transmitter is a 1 kw. job 
made in Brazil; that hopes to broad- 
cast a French and English program 
shortly; is heard well in South Africa 
from 1330 to closedown 1530; has 
music -box interval signal; noted on 
9.705 in parallel with 7.11. (Ridgeway, 
South Africa) 

Argentina -LRT, 11.840, Tucuman, 
noted good strength around 1730. 
(O'Sullivan, England) LRA, 17.720, 
Buenos Aires, heard in English talk 
1315 -1325. (Sutton, Ohio) 

Australia -VLM4, 4.9175, Brisbane, 
signs on 0245; news 0600, good level; 
VLX4, 4.8975, Perth, also has news 
0600. (Saylor, Va.) VLI6, 6.09, Sydney, 
heard as early as 0230; formerly signed 
on 0300. (Balbi, Calif.) VLR6, 6.150, 
Melbourne, noted around 0310 at ex- 
cellent level in Calif. (Winch) 

Austria -Radio Sweden says the 
Blue Danube Network, Salzburg, is 
now using 6.055, 5.080, and 9.617. 
Noted by Pearce, England, on 9.617 
with news 0115; on 6.065A at 1045 with 
music, call 1100. 

Radio Wein, 11.784, Vienna, heard 
with recordings 0215. (Pearce, Eng- 
land) 

Azores -Ponta Delgada, 4.845, noted 
with news in Portuguese now 1730. 
(Pearce, England) The 11.090 channel 
noted on winter schedule 1500 -1600. 
(Ferguson, N. C., others) 

Balearic Islands -Menorca, 7.550, is 
again reported at 1430 and signing off 
1630. (Short Wave News, London) 

Bechuanaland -Mafeking's ZNB op- 
erates on measured 8.244 at 1200 -1430; 
good strength in South Africa. (Ridge- 
way) 

Belgian Congo- OQ2AB, 11.90, is 
noted in South Africa at high level; is 

RADIO & TELEVISION NEW. ,t_ 
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scheduled Sundays onlÿ 0800 -1000; all- French; plays re- 
cordings; calls "Radio Elizabethville "; opens with West- 
minster chimes at 0800 and National Anthem. (Ridgeway) 

In answer to a listener's question recently, OTC, 9.767, 
Leopoldville, said it does not use native announcers but 
that Radio Congo Belge, also Leopoldville, has both a male 
and female native announcer for its native programs. (Bel - 
lington, N. Y.) OTM, 9.380 (seems back here from 9.400 
now), noted with news in French 1400. (Pearce, England) 

Bolivia -Radio Illiamani, La Paz, is operating as CP5 
on 5.970 and as CP6 on 9.500 at 0630 -0800, 1000 -1200, 1630- 
2200; output for each is 1 kw. (WRH Bulletin) 

British New Guinea -VLT9, 9.5196, Port Moresby, ends 
English 0200; has short interval of single drum beats, then 
continues with native commentary. (Russell, Calif.) VLT7, 
7.280, noted signing off weekdays 0745, good level in West 
Virginia. 

Bulgaria -Radio Sofia is currently using 9.705A to North 
America evenings with its own program at 2000; also relays 
Moscow's North American (English) service at times. 
(Kelting, N. Y.; Balbi, Calif., others) Is using 6.070 in Eng- 
lish. 1500; in Italian 1515; in French 1530, and in German 
1545; seems to have increased power on this channel. 
(Radio Sweden) 

Burma- Rangoon now has an English session on 9.543 at 
2015 -2030; during the 0115 -0145 period, 6.035 is added, and 
is also used at 0915 -1015 for English period. (Radio Sweden) 
Has been heard on 4.775 in English to 1015 sign -off. (Radio 
Sweden) 

Canada -CBFY, Montreal, noted mornings recently on 
measured 11.700 with religious program daily 0815. (Fer- 
guson, N. C.) VED, 7.32A, Edmonton, Alberta, noted with 
news in progress when tuned 0105. (Bellington, N. Y.) 
Identifies and signs off 0200. (Russell, Calif.) CBNX, 5.970, 
St. John's, Newfoundland, 300 watts, is scheduled 0600 -2230 
now except Sat. when National Hockey League is carried 
to 2245. (Peddle, Newfoundland) 

Canary Islands- EA8AB, measured 7.517, noted from 
tuning 1704 to sign -off 1800; heavy QRM, fair signal. 

Ceylon -Radio Ceylon is currently operating for India 

6C/Ptio !j an rye4 
STILL HARPING ON THE SAME SWEET SONG 

From minor repairs to high -speed production 
soldering, 8 talented muses to remember are 

Ungar's Little Angels. Each versatile, 
Job-designed tip fits the trim, slim Ungar 

Pencil to strum a tune in perfect harmony 
tcith most soldering requirements. Ask your 

supplier for the lyrics to this merry melody. 

No. 538 1/4' CHISEL TIP, 20 Watts 

For Light Duty Work. Especially recom- 

mended for Printed Circuits. Very 

useful for small joints and bard -to- 

reach points on radio and TV, elec- 

tronic assemblies, aircraft instruments, 
hearing aid assembly and repair. 

lf'rite for Catalog No. 400 

o Tagar ELECTRIC TOOLS, INC., Los Angeles 54, Calif. 

I71171rV'. 1952 

... AS THEY ARE FOR 
THE BRUNSWICK-BALKE- 

COLLENDER COMPANY 

Illustrated shove is the "Td.E.Foul" 
control boa. tt'hrn the bowler oversteps 
the foul line the electronic brain con- 
veys an impulse causing a light to flash 
ubove the alley. A 75 NIA Sei.ernou 

is bWlt into the control box 
on 
miniature 

b,whng lane. 

The new "Tel-E- Fool," photo -electric Foul Indicator 
produced by The Brunswick- Balke- Collender Company, 

famous manufacturer of bowling equipment, includes 
75 NIA'Seies'nou miniatures in its electronic circuits. 

SELErnos Selenium Rectifiers are the choice of an 
increasing number of manufacturers in diversified fields 

because they are so thoroughly dependable under 
all types of grueling conditions. Sszernou is available in the 

miniature sizes required for radio, TV and other 
electronic circuits, all the way up to heavy duty power 

stacks used in a wide range of industrial applications. 

Whenever you meet up with a power conversion problem, 
no doubt Ses.ernov engineers can be of substantial 

assistance in recommending the right rectifier 
for your needs. Write us today! 

SELETRON DIVISION 

RADIO RECEPTOR COMPANY, INC. 

Soles Dept.: 251 W. 19th St., New York II, N. Y. Factory: 84 N. 9th St., Brooklyn 11, N. Y. 

r SAVE 
THAT GOOD LOOKING OLD CONSOLE - 

REPLACE YOUR OBSOLETE RADIO 

with a modern, easily installed 

ESPEY AM/ FM CHASSIS 
and your favorite console is "right- up -to- date" 

Rated an excellent 
instrument by Ameri- 
ca's foremost elec- 
tronic engineers. Ful- 
ly licensed under 
RCA and Hazeltine 
patents. The photo 
shows the Espey 
Model 511 -C, sup- 
plied ready to play. 
Equipped with tubes, 
antenna, speaker, 
and all necessary 
hardware for mount- 
ing. 

NEW FEATURES -Improved Frequency modulation circuit, drift 
compensated 12 tubes plus rectifier, and pre -amplifier 
pick -up tubes 4 dual purpose tubes High quality AM- 
FM reception Push -pull beam power audio output 10 
watts Switch for easy changing to crystal or variable 
reluctance pick -ups Multi -tap audio output transformer 
supplying 4 -8 -500 ohms. 

Makers of fine radios since 1928. 
Write Dept. RN -I for 
literature and com- 
plete specifications on 
Model 511 -C and 
others. 

- TEL. TRafalgar 9 -7000 

MANUFACTURING COMPANY, INC. 
528 EAST 72nd STREET, NEW YORK 21. N. Y. 
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THERE'S IyUL 
O D /IOW N 

Magnetic 
Recordin 

A complete 
guide to this 
fast- growing 

art 
by S. J. Begun 

300 pages, 6 x 9 

130 illustrations 

Price only S5 

A HOW- TO -DO -1T ROOK 
FOR REAL RESULTS! 

Beginning with the history and theory of 
the art, this fascinating book, MAGNETIC 
RECORDING, brings you accurate data on 
every detail of modern magnetic recording 
equipment and how to use it for best results. 
From home entertainment to motion pictures, 
broadcasting, professional and amateur radio 
to special applications such as secret com- 
munications (speech scrambling) you get the 
latest, most comprehensive data on all phases 
of recording by magnetic methods. 

Fundamentals- Components 
Equipment 

Whether you do recording as a hobby or as 
a business, this great book will prove in- 
valuable. Included are clear explanations of 
acoustic and magnetic factors, reproducing 
heads, drive mechanisms, recording media and 
the methods of recording, reproduction and 
erasing. 

Standard equipment is fully discussed along 
with instruments needed to evaluate recording 
performance. Subjects covered include: 

I- History of Magnetic 
Recording 

2- Acoustic Factors 

3- Magnetism 

4- Theory of Magnetic 
Recording 

5- Components of a 
Magnetic Recording 
System 

6- Magnetic Recording 
Equipment 

7- Applications of Mag- 
netic Recording 

8- Instrumentation and 
Recording Measure- 
ments 

9 -The Magnetic 
Phonograph 

IO- General Glossary 

READ IT 10 DAYS ... at our risk! 
Dept. RN -12, RINEHART BOOKS, Inc., 
(Technical Division), 
232 Madison Ave., New York 16, N. Y. 

Send MAGNETIC RECORDING for 10 -DAY FREE EX- 
AMINATION. If book is O.K. I will then promptly nit $5.00 

l 
n full payment. If not, I will return 

book postpaid in good condition and owe you nothing. 

Name 

Address 

City, Zone, State 

Employers' Name & Address 
Price outside U. S. A. $5.50 -cash only. 
Money back in 10 days if you return book. 

on 15.120, 11.975, and 7.190 at 2045 -0230, 
0630 -1145. (Radio Sweden) Takes BBC 
news relay 2100. 

Noted on 11.975 at 1125; QRA now 
is Radio Ceylon, Torrington Square, or 
P. 0. Box 582, Colombo 7, Ceylon. 
(Kroll, N. Y.) 

Chile- CE1190, 11.900, Santiago, 
noted 2325 with closing announcements 
in Spanish, march, chimes, and then 
carrier left the air. (Ferguson, N. C.) 
CE920, 9.200A, Punta Arenas, heard 
2120 with weak level, fading. (Brom- 
ley, Ontario) 

China -When this was compiled, 
Radio Peking was noted on approxi- 
mately 10.37 mornings and also eve- 
nings (around 1700-2030) ; news 1700, 
usually followed by POW messages 
1715; the 15.060A outlet is noted in 
various oriental languages, no English, 
around 1700 -2030 sign -off. Another 
Chinese outlet on 15.175A is noted to 
after 2000; this one was 'measured 
15.1756 by Russell, Calif., at 1900. 

Peking's 6.100 outlet noted 0400 car- 
rying the news. (Gay, Calif.) 

Colombia -Radio Nacional, Bogota, 
operates weekdays 0955 -1400 on 4.955; 
1700 -2330 on 6.200, 11.680; Sundays 
1100 -1515, 1800 -2315 on 4.955, 6.200, 
11.680. HJKH, Bogota, Emisora Nueva 
Granada, is on the air daily 0700 -2300 
on 6.160, 10 kw.; HJDU, operated by 
the University of Antioquia, Medellin, 
is on the air on 4.805 weekdays 1130- 
1400,1800 -2300. (WRH Bulletin) HJAP, 
4.931, Cartagena, Radio Colonial, noted 
signing off 2250; HJAE, 4.9695, Carta- 
gena, heard in Spanish signing off 2340. 
(Russell, Calif.) 

Costa Rica -TIPG, 9.62A, noted 
identifying as "La Voz de la Victor" 
1900. (Bellington, N. Y.) TIRH, 6.1533, 
San Jose, noted to after 0100. (Russell, 
Calif.) 

Radio Nueva Alma Tica is a new 
station in San Jose, operating on 6.180 
with 3 kw., call is TIGH4; other new 
Costa Rican stations are "La Voz de 
Costa Rica" on 9.692, 3 kw.; "La Voz 
del Hogar," on 9.714, 1 kw. (WRH 
Bulletin) 

Cuba -COCY was recently measured 
11.736 at 1020, strong signal. (Fer- 
guson, N. C.) COBL is back on 9.833A 
again. (Stark, Texas; Machwart, 
Mich.) 

Cyprus -Bellington, N. Y., recently 
noted Limassol around 2340 tune -in on 
6.117A in parallel with 6.167A with 
Arabic chanting. 

Czechoslovakia - CLR4B, 15.320, 
Prague, noted with news 0715, strong 
signal; English ended 0743; asked for 
reports and said letters would be ac- 
knowledged Sundays 1400. (Ferguson, 
N. C.) Prague noted on 6.170 with Eng- 
lish 1400 -1430 in parallel with 11.875; 
found on same channels 1600 with 
English. (Pearce, England) Noted sign- 
ing on in Czech 2315 on 6.010. (Mach - 
wart, Mich.) 

Dominican Republic -HI8Z, 5.030, is 
coming in now around 1700. (Saylor, 
Va.) HI4A, 4.980, Santiago, noted 1715. 
(Catch, England) HI2A, 9.680, noted 
recently when XEQQ, Mexico, was very 
weak on that channel; heard 1646 when 

"-TÜBE BARGAINS '11m°1'1 
5U4G 
5Y3GT $ 49 6BC5 

r 5 
5Z4 90 12AU6 
6AL5 55 12AÚ7 
6AK5 85 128E6 

67 
.67 
82 
60 

All tubes standard brands, guaranteed. 
Write for prices on other types. 

MULTIMETER 
5000 ohms per volt, 3" meter, 

24 /s" x 
3 1/16" /e only 57 

4 DC MIL RANGES 0/0.3/6/30/ 
150. 

4 DC VOLT RANGES 0/6/150/ 300/1500. 
4 ohms ranges 0 /2K /20K /200K/ 

2 meg. 
4 AC VOLT RANGES 0'6/30/ 150/600. 
4 OUTPUT RANGES 0/6/30/ 

150/600. 
4 DB RANGES -6/ +10 +8/ 

+24, +22/ +38, +34/ +50. 
Complete witeth 

st sal 
595 

battery, 
leads 6 90 DAY 
GUARANTEE ... 
4 "SQ 0-50 UA Meters $12.95 

OIL CAPACITORS 
30,1 330VAC ..4/$1.00 2mf 2KVDC $1.95 5mf 330VAC .... 1.95 8mf 2KVDC 5.95 14mf 275VAC .... 3,95 2mf 3KVDC 5.50 2mf 600VDC .... '.99 3mf 4KVDC 8.95 8x8mf 6OOVDC ... 2.75 4mf 4KVDC 10.50 SOmf 600VDC .... 9.95 2mf 5KVDC 12.50 2mf 1KVDC ... 1.25 2mf 6KVDC 14.95 4mf 1.5KVDC ... 2.95 .1mf 7.5KVDC .. .99 16mf 1.5KVDC ... 7.95 2mf 12.5KVDC .. . 59.50 

CO -AXIAL RELAYS 
Allied Control Type RA, SPDT, 6 VDC. Uses Standard Co -Ax Connectors $5.95 
NEW STEEL TABLE RACK CABINETS. 83/4"H x 

19 "W - 13 "D, Black Crackle Finish, Hinged Top with Lock. 2" opening i n rear for cable connections. Shipped via By. Xpr. $5.95 

CHOKES 
6 HY 70 MA, 215 Ohm $ .95 8 HY 90 MA, 100 Ohm, Cased .99 
7 HY 125 MA, Cased 1.49 1.28 HY 130 MA, 57 Ohm, Cased .85 10 HY 150 MA, 140 Ohm 1.69 
6 HY 200 MA, Cased 3.15 
4 -16 HY 200 MA, 140 Ohm, Cased 5.10 
3 HY 250 MA, 15 Ohm, Cased 1.95 
15 HY 250 MA. 65 Ohm, Cased 3.49 
5 -25 HY 300 MA, 120 Ohm, SW, CH., Cased 6.50 
8 HY 300 MA, Cased, 85 Ohms 5.00 
6 HY 450 MA, 30 Ohm, Cased, Herm, Seal 6.50 
6 HY 500 MA, Cased 5.95 
7 HY 700 MA, 15 Ohm, Cased 11.50 
5-30 HY 500 MA, SW CH. Cased 7.95 
3.5 HY 950 MA, 25 Ohm, Cased 11.50 
7 HY 1 AMP, Cased 29.50 
2 -16 HY 1 AMP SW, 45 Ohm 37.50 
6 HY 1.5 A, Cased 42.50 

115V FILAMENT TRANSFORMERS 
2.5 VCT 10A, 10 KV Insulation, Cased 
2.5 V @ 6A, 2.5 V @ 6A, Cased 
5 VCT 3A, 2.5 KV Insulation 
5 V @ 3A, 6.3 VCT @ 3.5A 
5 VCT 12A, 2.5 KV Insulation 
5 VCT 20A, 2.5 KV Insulation 
6.3 VCT IA, 2.5 KV Insulation 
6.3 VCT 3A, 2.5 KV Insulation 
6.3 V @ 4A, 6.3 V @ 4A, Cased 
6.3 V 6A, 5V 3A 
6.3 VCT @ 6A. 2.5 KV Insulation 
6.3 V 10A, Cased 
10 VCT 10A, 2:5 KV Insulation 
24 V 1A, 2 KV Insulation 
32 V lA 

60 CY 
$4.50 

3.45 
2.45 
2.95 
5.95 
6.85 
.99 

2.95 
2.95 
2.95 
2.75 
3.95 
6.00 
3.95 
1.95 

115V POWER TRANSFORMERS 60 CY 
68 to 83 V Half Wave. 1.5A. .. . . .. . $1.25 
300 V 20 MA (Half Wave) $1.25 ea.; 2/ 2.00 
435 VCT 145 MA, 6.3 V 3A. -V 3A 2.95 
650 VCT 40 MA, 6.3 V 2A, 5 V 2A 3.25 
700 VCT 90 MA, 6.3 V 3A, 5 V 3A 3.50 
740 VCT 185 MA, 6.3 V 4A. 5 V 3A 5.95 
800 VCT 200 MA, 6.3 V 3A, 5 V 3A 5.95 
800 VCT 300 MA, 6.3 V lOA. 5 V 6A, 5 V 2A 9.50 
750-600-0-600-750 VDC, 225 MA 9.95 
3200 VCT 350 MA, Cased 29.50 
5400, 5800, 6200 VCT 110 MA 29.50 
2500 VDC 1A, Pr. 230 V 3ph 60 Cy 125.00 

COMPONENT BARGAINS 
1N23B crystals $4.50, 1N34 xtals $0.49 
866A $1,50, 872A $2.95, 304TL 9.95 
TS -I3 Handset 54.95, National type N dial 3.25 
Dual 10 Amp. 115 V. 60 Cy. circuit breaker 2.95 
5 screw terminal strip (6,32 Screw) 10/ 1.20 
Barrier Strip, Yellow Bakelite. 6 term 10/ 1.50 
Millen terminal strip 37104 .40 
9 pin min. wafer socket.. .....10/ .85 
7 pin min. olded sock. base shield 10) 1.75 
Octal sock, 8. mica filled 10/ 1.00 
4 prong steatite socket 10/ 1.00 
6 prong, MIP 6 socket........ 10/ .85 
7 pin min steatite sock, base hield 10/ 2.50 
1CA Phono Plug & Jack St 2383-2385 10/ 1.75 
1 /a" Panel Bearing 10/ 1.50 
7 ft. rubber line cord & mold. plug 10/ 1.99 
1" green 110V Pilot Light assembly .35 
SPST 6A 125V, H & H Bat Handle Togg. Sw .39 
C -H Luminous tip bat handle Aircraft Togg- SW , 

SPST 5A 125V ea 
SPOT as above ea 
SPST as above, momentary only ea 
SPDT as above, neutral center ea 
SPST Rotary Switch, wafer type 2/ 
6 pos., Ceramic Rotary Switch 
IRC 2000 ohm 50W WW Res............. ea. 
Rheostats -50 ohm 255V, 100 ohm 25W ea 
.5 Meg Carbon Pot & Sw 
Millen Flex. coup (39002) 10/ 
PL -55 plugs 50c, PL -68 plugs 
JK34 Jack (PL55) .18, JK33 (PL -6S) 
3 digit counter dials, t /4" shafts 
2 cell penlite bulbs (_222), 3V 
Grain of Wheat 3V bulb 10e, GE F57, 12V 
Mazda S -6 115V 6W bulb 
3000MF 3V electrolytic capacitor 
STEATITE Plate Caps -807 17e, 866 
Johnson 210 sock. 65c, 211 sock 
AN /PRS -1 mine detector 
HI -Imped Phone, 2K ohm DC less H -Band 

.25 

.35 

.25 

.49 

.25 

.59 

.40 

.75 

.59 
1.50 
.75 
.20 

1.95 
.05 
.05 
.10 
.49 
.21 
.85 

39.50 
.59 

POLY-TECH 
919 Dawson St., New York 59, N. Y. 

Tel. MUrray Hill 6 -2650 
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MIDGET SELSYNS 
AY type operates from 6 -12 Volts 60 Cycl. Use as 
both transmitter and receiver. These compact little 
units draw almost no current and work fine for all 
remote position indicating applications. OD 21/4x 
21/4x2 ". All New (Approx. Wt. I lb.) 

Each $2.50 
JEEP GENERATORS 

12 Volt DC Output Ca 60 Amp. Complete with Volt- 
age Regulator and Ammeter. Ideal for boats, Trucks 
or Mobile Radio use. $39.95 Excellent condition 

SOUND POWERED 
HAND SETS 

TS-10 te - Various 
manuffacturers. Nobat- 
teries needed for op- 
eration. Use in pairs 
with wire. Audible up 
to 10 miles, Ideal for 
TV antenna installa- 
tions. etc. Excellent 
condition. 

Pair $17.95 

SOUND POWERED 
HEAD AND CHEST SET 
Use same way as Used Se 
except you have 
of hands. No Batteries so 
Power source required fo 
operation. 
Excellent Condpita"n$11.95 

REVERSIBLE MOTOR 
1/40 H.P. Ball- bearing 
3450 R.P.M. in Blast - 
proof case. Needs only 
a capacitor for starting. 
All Brand New. 110 V., 

Low 
Cr. 

$3.95 Sow Price . . 

GO -9 TRANSMITTER 
All brand New. 100 Watts 
CW. or MCW. emission. 
Operates from 110 V., 800 
Cycle, easily converted to 
60 Cycle operation. Less 
frequency range, 300 KC. 
to 600 KC. High frequency 
3,000 KC. to 18,000 KC. 
using an E.C.O. We fur- 
nish complete conversion 
data with each transmitter. 
Complete with $59.95 schematics .. . 

2 VOLT VIBRATORS 
VO8A Synchronous Type. 
Used in all portable radios 
having 2 Volt wet cell 

ly. 
All 
suppnew 

Ea. $1.50 
TANK PERISCOPES 

Type M9 Contains 2 glass 
prisms, one at each end of 
the periscope. Use them 
for looking over crowds, 
at parades, ball games, 
races, or use prisms 
separately for optical work. 
Low 
New priced. All Brand 

1.95 

3" TRIUMPH 
O SC IL LO G RA PH 

Complete ' l'est Scope, with 
built -in Wobbulator, so as 
to be used on TV or FM 
servicing. Operates from 
110 V o I t, 60 Cy. A.C. 

Limited ve Supply. 
A carefully 

checked and excellent 
condition. A Reale$34.95 

Buy. SPECIAL Ea. 

man identified as "La Vox de Reelec- 
cion." (Machwart, Mich.) 

Dutch New Guinea - Hollandia, 
7.125A, noted 0415 with Dutch news, 
music; good level in Australia. (San- 
derson) 

Ecuador- HC1T2, Salinas, Radiodi- 
fusora Costa, is on 6.230 with 300 
watts. (WRH Bulletin) 

El Salvador -YSO, 7.3144, San Sal- 
vador, noted in Spanish 2015, music. 
(Russell, Calif.) YSR, 6.050, San Salva- 
dor, broadcasts 1100 -0100; YSUA is on 
6.250 daily 0700 -0000. The short -wave 
transmitter of Radiodifusora Nacional, 
San Salvador, is off the air due to 
damage by fire. (WRH Bulletin) 

Fernando Po- Construction of the 
"super- powered" Radio Atlantica has 
been delayed indefinitely. However, by 
this time an "improved" transmitter 
may be on the air; has been operating 
with low power on 7.200. QRA is P. O. 
Box 195, Santa Isabel, Spanish Guinea, 
West Africa. 

Fiji -A short -wave transmitter is 
being built at Suva with power of 500 
watts; expected to be ready early this 
year. (Patrick via ISWC, London) 

France -Paris noted on 5.945A at 
1500 -1745 sign -off; used both French 
and Portuguese. (Saylor, Va.) Paris, 
6.145, still has German 0130 -0145; has 
Portuguese- French session now 0300- 
0315 on 6.145 and 7.240. (Bellington, 
N. Y.) Noted on 11.845 at 2315 -2330 
sign -off. (Niblack, Indiana) Heard in 
French on 9.560 at 0030 to after 0100. 
(Crandall, N. Y.) New Paris schedule 
for English broadcasts ( "The French 
Have a Word For It ") is 0315 -0330 on 
7.240, 6.145; 1345 -1400 on 7.280, 6.200; 
Sat. and Sun. 0800 -0900 on 7.240. 
(Pearce, England) 

French Equatorial Africa -Radio 
Brazzaville, 11.970, noted signing on in 
French 1000. (Ferguson, N. C.) Noted 
in English 1745 -1800. (Sams, Oregon; 
Suarez, Md.) 

French West Africa -Radio Dakar, 
15.346, noted 1515 with news in French. 
(Pearce, England) 

Germany -Radio Sweden says Radio 
Free Europe is currently using 6.020, 
6.095, 6.130, 9.607 (Lisbon), and 11.735. 

AFN, 5.470, noted around 1430. 
Deutschlandsender Berlin, 6.115 and 
7.150, heard with music 0215. (Pearce, 
England) 

Gold Coast -Accra is scheduled 
weekdays 0100 -0125, 0458 -0815, 0943- 
1300, 1300 -1615; Sundays 0100 -0815, 
0915 -1615 (with relays from BBC 
only); frequencies are 4.915, 6.049. 
Gold Coast time is 51/ hours ahead of 
EST from January 1 to August 31. 
(WRH Bulletin) 

Greece -Radio Athens, 9.607, noted 
in English 2046, fair level in N. Y. 
(Hoffman) Noted on this channel 1430 
with English broadcast. (Pearce, Eng- 
land) 

Greenland -Angmagssalik, 7.575, is 
heard 1630 and closing 1858; identifies 
with "God Aften her Gronlands Radio." 
Also reported testing on 12.300, 15.402. 
(Short Wave News, London) 

Guatemala -TGNA officials are con- 
sidering the possibility of using a fre- 
January, 1952 

<- JUST ARRIVED- 1 METERO 
gArlo 
STANDARD 
SURPI US 

TRONILS 
MOBILE RECEIVERS 

HOTTEST ITEM OF THE YEAR! 
MOBILE RECEIVER which will operate in your boat or car from 6 
Volts D.C. and will cover the 160 METER BAND, Ship to 
Shore and Police Bands. Frequency Range 1600 KC. to 2500 KC. 
Can be used on a fixed frequency only or by slugtuning will cover 
its complete frequency range. Comes in 2 separate units; Receiver 
and External 6 Volt Vibrator Power Supply Unit. The equipment 
is used, but is in excellent condition complete with tubes. 

$en 
e 

PRICE FOR COMPLETE UNIT WITH POWER SUPPLY.. 24.95 
Separate 1 RECEIVER $22.50 

Unit f 6 VOLT POWER SUPPLY 7.95 

COAXIAL CABLE 
52 OHM Transmission Cable. Made 
Oration. 1F540. Same as RG -8U. 
Reels of approximately 1,000 Ft. 

100 Ft. 
1,000 Ft. 

10,000 Ft. 

to J.A.N. Speci- 
All unused, on 

9c per Ft. 
8c per Ft. 
7c per Ft. 

ARC -4 TRANSCEIVER 
100 -156 MCS. Complete with all tubes and 12 Volt 
Dynamotor. For Planes or Mobile. 2 Me- 

ters, in excellent condition 

PROP PITCH MOTORS 
For your Beam Antenna: 20 
Volt to 32 Volt, A.C. or D.C. 
1/2 H.P. Motor: 11/4 RPM 
Gear Reduction, 7000 to 1. 
ALL BRAND NW; $.9 EaEch .p 13 .7 5 

%4 X.P. PROP PITCH MOTORS (Small Size) 
20 to 32 Volt A.C. or D.C. Gear Ratio: 9000 to 1. 
All Brand New $16.95 

FL -8 FILTER 
Range or Voice for 1020 cycles Audio. 
Switch mounted on Filter Ex- 

$1.25 sellent for C W Ea. .D 

ARC 5 EQUIPMENT: 

I.qqi(T1 

TRANSMITTERS 
3 to 4 MCS... . $14.95 
4 to 5.3 MCS. . 8.95 
5.3 to 7 MCS.. 7.95 
All above complete with 
all tubes and rystal. 

In excellent condition. 
T -23 ARC -5 VHF TRANS- 

MITTER -100 -156 MCS 
Chassis, Less Tubes and 
Crystals. 

Each $12.95 

RECEIVERS 

190 to 550 KC.$16.95 
3 to 6 MCS. . 9.95 
6 to 9 MCS. . 9.95 

All a b o v e Receivers 
complete with all tubes 
and dynamotor. In ex- 
cellent condition. 

COMPONENTS 
MOUNTING RACKS 

Single $1.00 Ea. 
Double 1.75 Ea. 

T RE -2 /ARC -5 ANTENNA 
RELAY UNIT 

Comp. with Meter d 50 
MMFD yac. $4.50 
oed........Ea. 

MD -7 / ARC-S -PUSH 
PULL MODULATOR UNIT 
Comp. /tubes and dyna- 
motor. Exc. $11.50 cond 

R- 4 /ARR -2 RECEIVER -234 -258 MCS 
Complete with all tubes and dyna- $19.95 
motor. Excellent condition 

SCR -522 TRANSCEIVER 
100 -156 MCS -HOTTEST 2 METER BUY OF THE YEAR. 
VHF MOBILE or FIXED. Complete with all Tubes and 
24 Volt Supply. Excellent Cond. $62.50 

BC 375 TUNING UNITS 
FREQUENCY RANGES AVAILABLE 

200 KC -500 KC; 1500 KC -3000 KC; 3000 KC -4500 KC; 
4500 KC -6200 KC: 6200 KC -7700 KC; 7700 KC -10000 
KC; 10000 KC -12500 KC. With Vernier Dial and many 
parts which alone are worth 5 times our Low Price 
of. $2.95 per unit 

CAPACITORS FIXED 
OIL FILLED 

Solar, Pyranel, C.D., Etc. 
2 MFD. 400 V., D.C..$0.79 
1 MFD. 600 V., D.C.. .75 
4 MFD. 600 V., D.C.. 1.25 
8 MFD. 600 V., D.C.. 1.95 

10 MFD. 600 V., D.C.. 2.25 
1 MFD. 1000 V., D.C.. 1.00 
2 MFD. 1000 V., D.C.. 1.25 
4 MFD. 1000 V., D.C.. 1.75 
1 MFD. 1500 V., D.C.. 1.50 
2 MFD. 2000 V., D.C.. 1.95 
3 MFD. 2000 V., D.C.. 3.50 
4 MFD. 2000 V., D.C.. 3.95 
2 MFD, 4000 V.. D.C.. 5.95 

12 VOLT STORAGE 
BATTERY 

Aircraft Type, 12 Volt, 34 
Amp. HR. Made by Exide. 
Completely inclosed with re- 
movable top. Dry Charged. All 
Brand New $14.95 

CAPACITORS 
TRANSMITTING 

VARIABLE 
K 1 MMFD. to 75 MMFD. 
T/4 ,, Spacing ..$1.95 
OD 12 MMFD. to 125 
MMFD. 3000 V Peak 

$3.50 
I 28 MMFD. to 110 
MMFD. 5000 V Peak 

53.95 F 12 MMFD. to 150 
MMFD. 3000 V Peak 

53.50 
A 7 MMFD. to 80 
MMFD. 1500 V. Peak 

.$1.00 
a With National "Velvet 
Vernier" Dial. 
All New. Hammerlund, 
Cardwell. Etc. 

WALKIE TALKIE 
BATTERIES 

BA 37 -11/2 vc -A. $0.50 
BA 38- 1031/e -B 1.29 

Both for .. ... 1.50 

TUBES 
8025 $4.95 
3FP7 1.95 
5FP7 1.25 
5BP4 12.50 
65,17 1.00 
12507 .90 
6AG5 1.25 
6AK5 1.50 
6AC7 1.50 
4E27 12.95 

8020 52.95 
6SL7 1.25 
6V6 1.25 
6U5 .75 
6ßs .75 
83V 1.25 
6SH7 .50 
7193 .50 
65N7 1.25 

$7.95 304TL 
DU -1 LOOP ANTENNA 

Pre Amp. for Direction finder. Contains two tubes. 
Specify 12 V. D.C. or 24 V. D.C. $1/1 [ 
Excellent Condition Each x.77 .ft7J 

T 
CANNED FRICTION TAPE 3/4 ", 821/2 Ft., 6 Rolls to Can, $1.25 per Can. 

E- INDIVIDUAL BOXES 
RUBBER TAPE, 3/4', 15 Ft., 15c Roll. SCOTCH TAPE, 1 ", 50 Yds., 35c Can. 
FRICTION TAPE, 3/4', 821/2 Ft., 15c Roll. MICA TAPE 25c Roll. 

All Mail Orders Promptly Filled, F.O.B., San Franeiseo . . All California Orders -Add 30/0 Sales Tax . Do not 
send postage stamps. Write for our free booklet listing our stock and prices on Radio, Electronics, Tools, Hardware, 
Motors, Wire, Meters, Batteries, Aluminum Sheets, etc. 20% Dep. on all C.O.D. orders. All items subject to prior 
sale. 

STANDARD SURPLUS 
1230 Market St., San Francisco 3, Cal. 

Telephone HEmlock 1 -3106 
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pi? ECJS'É 

The New PRECISE Vacuum Tube Voltmeter with the famous 
PRECISE Reflex Circuit for increased stability and greater 
accuracy. 
By comparison, your best value! 1% Ceramic resistors 
Etched panel ; Amphenol connectors ; Separate 5 V., AC scale 
Tubes : 6ÁL5, 6x5, 6SN7 ; True zero adjust ; 41 /z" Meter 
Three -color rapid construction book explains each step. 
Complete with btry. & test lead. 
Ranges: -DC: 0.5 -25. 250 -500 -1000 V. PRECISE lA r+(Q C -DC: 0- 5- 252- 500-1000 V. 

AC: 0-5- 25.25050- 500 -1000 V. 909 -K 
Kit Model 

Ohms: Rx1 Rolf). 
000 ohms. 

10,000, Factory 
DB: From -20 to +55 DB. wired, Model 909. $44.98* 

NO OTHER PROBE OFFERS SO MUCH ... all PRECISE ex- 
clusives ... make it the most practical, foolproof and sturdy 
High Voltage Probe in the industry today. 

w A 98 Multiple insulation; Mechanically shockproof PRECISE 6 construction; Interchangeable tips; Swivel Model 999 lead connection; Interchangeable resistors; t98 * 
(Wired only) Triple flash guards; Sturdy, non -porous shell Complete construction. 

PRECISE DeLuxe V.T.V.M.... Build it horizontally or 
vertically to fit your own bench requirements. Large 71/2" 
meter for better visibility -greater accuracy. 
All t h e unusual features a n d PRECISE iw / 
ranges of the PRECISE Model 009 Kit Model 1 ( x98 

907- K V.T.V. M. in a DeLuse version. Factory 
Complete with btry. & test lead. 

Factory Wired, 
Model 907 $szsa* 

New R.F. PROBE Lowest Price in the field! Leads in Value! 
Time -tested circuit; Special non -porous case; 
Uses germanium crystal rectifier up thru 250 
mess. Probe handle terminated in an amph- PRECISE $425* cool connector -other end of shielded cable Model 9 1 2 L 
available in either amphenol, phone plug or (wired only) 
phone tip type fitting at no added charge. 
All instruments carry the PRECISE Guarantee. components protected by the 
RMA Warranty. . Write for FREE Catalog N -4; SEE THE COMPLETE 
PRECISE LINE AT YOUR JOBBER NOW; *Prices slightly higher in the West. 
EXPORT DEPT.: 15 Moore St.. New York. N. Y. Cable "Minthorne." 

i3 

PRECISE PRECISE DEVELOPMENT CORP. 
an Enamee.ed P.odrr - 

O c e a n s i d e , L. I., New Y o r k 

* HEAT DISSIPATING CONNECTORS 

Vacuum Tube Accessories 
by Eimac --- 
Now Available! 

Type HR heat dissipating con- 
nectors are designed to pro- 
vide an efficient method of 
heat transfer from tube ele- 
ments and seals to the air. 
Also facilitate electrical con- 
nection to plate or grid leads 
of most popular transmitting 
tube types. Machined from 
solid dural rod, come complete 
with necessary machine screws 
for use. 

Write for new Eimac Catalogue 

Summary showing Eimac tubes 

and other accessories. 

EITEL - MCCULLOUGH. INC. 
San Bruno. California 
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S 
HANDY KF 

FOR 

EXPERIMENTAL 

WORK 
EL -MENCO CMI5 Capacitor Kit 

consisting of 5 each of 46 capaci- 

ties of miniature silvered - mica 

ranging from I mmf.- to 510 mmf. 

DON'T GET CAUGHT 
SHORT . Always 
Have The Correct Capacity On Hand! 

THESE MINIATURES FIT INTO THE 
SMALLEST AREA CAPACITOR SIZE 

(9/32" x 1/2" x 3/16 "). 
Packed in moisture -proof transparent cello- 
phane envelope, properly identified for perma- 
nent use. 

Actual Size 
9/32" x 1/2" x 3/16" 
For Television, Radio 
and other Electronic 

Applications. 
2 - 420 mmf. cap. 
at 500v DCA. 
2 - 535 mmf.' cap. 
at 300v DCA. 
Temperature Co- 
efficient +50 parts 
per million per de- 
gree C for most 
capacity values. 
6 -dot color coded. 

LAARCO ELECTRONICS INC, 

I1003 Lafayette St., N. Y. 13, N. Y. 

quency in the Tropical Band (between 
3 -4 megacycles) for Spanish transmis- 
sions-to effect less spread of the sig- 
nal to outside areas as well as because 
of less congestion on that band; has 
been using approximately 5.952; has 
received quite favorable reports on re- 
ception on the new 11.85 channel -used 
for English daily 2200 -2230 (extended 
to 2300 on Wednesdays when last 30 
minutes is Mail Bag session) in parallel 
with 9.668; several alterations and ad- 
justments háve had to be made to the 
new 11.85 transmitter. TGNA appre- 
ciates reports and will verify all cor- 
rect ones. (Russell, Calif.) 

Haiti -4VEH in verifying for Bel - 
lington, N. Y., sent this schedule for its 
9.710 outlet- English daily except Sun- 
day 0600 -0630, 0730 -0815; Spanish 0630- 
0730; Sunday schedule is 0630 -0700 
Spanish; 0700 -0830 English; 1730 -1830 
Spanish; 1830 -1915 English; 1915 -2000 
Creole; 2000 -2030 Spanish; 2030 -2100 
English. Power is still 800 watts and a 
station official said "it looks like it will 
be quite some time before we can get 
on 10 kw." QRA is Box 1, Cap -Haitien, 
Haiti. 

When this was compiled, 4VRW was 
"on the move" again; noted on 9.870, 
9.878, then on 9.96, and still later on 
9.24. (Oskay, N. J.; Stark, Texas; Bel - 
lington, N. Y.) 

Holland- Hilversum now uses 6.025 
in parallel with 9.59 to North America 
weekdays 2130 -2210; for "Happy Sta- 
tion Programs" Sundays 2130 -2300. 

Honduras -HROW, 6.660, Tegucigal- 
pa, noted with good signal around 2200 
and later. (Ferguson, N. C.) HRN, 
5.870, Tegucigalpa, noted signing off 
2230 recently. (Stark, Texas) 

Hong Kong -ZBW3, 9.524, noted 0700 
with news. (Machwart, Mich.) 

Hungary- Saylor, Va., reports Buda- 
pest noted signing on 1800 recently on 
6.023A; caused QRM to ELBC, 6.025, 
Monrovia, Liberia. 

Budapest is using 6.247A in parallel 
with 7.220 and 9.833A (has dropped 
11.910) for English programs to North 
America evenings (EST); takes some 
relays from Moscow. 

India -AIR's External Services 
schedule received airmail is -To East 
and South -East Asia and Australia and 
New Zealand -1930 -2000,15.290,11,850; 
2030 -2200, 15.160; 17.740; 0200 -0330, 
21.510, 17.830; 0600 -0815; 17.740, 15.190; 
0830 -0945, 17.740, 15.290. To Middle 
East, Central Europe, United Kingdom, 
Burma, and Philippines - 0200 -0330, 
21.510, 17.830; 0230 -0330, 17.740, 15.190; 
0600 -0700, 17.740, 15.190; 0830 -0945, 17.- 
740, 15.290. To China, Japan (Sat. and 
Sun. only)- 0530 -0600, 17.705, 15.160. 
To East and South Africa, Mauritius - 
2300 -0015, 17.740, 15.160; 1045 -1215, 
15.290, 11.710. To West Indies -1830- 
1930, 15.290, 11.850, 9.575, 7.170. To 
Burma -1945 -1955, 11.710, 9.720; 0615- 
0700, 21.660, 15.160. To China -0430- 
0545 (to only 0530 Sat., Sun.), 17.705, 
15.160. To Indonesia- 1745 -1800, 11.790, 
9.720; 0700 -0730, 21.660, 15.160. To East 
and South -East Asia -1930 -2000,15.290, 
11.850; 2030 -2200, 17.740, 15.160; 0200- 
0330, 21.510, 17.830; 0600 -0815, 17.740, 
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15.190; 0830 -0945, 17.740, 15.290. To 
Fiji- 0200 -0330, 21.510, 17.830. To West 
Pakistan -2245- 2300,11.850, 9.590, 7.120, 
6.150; 0945 -1000, 5.970, 4.940. To Af- 
ghanistan-2215-2230, 9.620, 7.225; 0030- 
0130 (Fri. only), 9.565, 7.225; 0845 -0930, 
4.940; 1130 -1230, 9.720, 5.990, 4.940, 
3.435. To Persia, Afghanistan -1230- 
1330, 9.720, 7.155, 5.990, 4.940. To Saudi - 
Arabia, Egypt, Lebanon, Syria, North 
Africa, Jordan, Sudan -2230 -2315, 15.- 
210, 11.760; 0000 -0045, 17.760, 15.210; 
1230 -1430, 9.550, 7.125. To East and 
South Africa, Mauritius- 2300 -0010, 
17.740, 15.160; 1045 -1215, 15.290. 11.710. 
To Europe- 1400 -1500, 9.720, 7.170; 
0230 -0330, 17.740, 15.190. English news 
is at 1400 -1410, 9.720, 7.170; 1930 -1945, 
11.850, 15.290; 2315-2330, 17.740, 15.160; 
0300 -0310, 17.740, 15.190; 0830 -0840, 
17.740, 15.290; 1045 -1100,17.740, 15.290. 

Indo -China (Vietnam) -"The Voice 
of Vietnam" in Saigon is broadcasting 
on three channels now- 9.620, 12 kw., 
6.180, 1 kw., at 1800 -1900, 2300 -2400, 
0500 -0830 in Vietnamese; 0830 -0900 in 
English; on 7.090, 12 kw., at 1800 -1900, 
2300 -2400, 0500 -0830 in various lan- 
guages; in French at 1800 -1830, 2330- 
2400, 0615 -0730; in English at 0800- 
0830. Radio Hue, 7.205, Hue, is sched- 
uled now 1830 -1900, 2130 -2230, 2300- 
2345, and 0200 -0300, 0500 -0730; news in 
French 2330 -2345. (WRH Bulletin) 
Noted on 7.0912 with news 0845. (Rus- 
sell, Calif.) 

Radio France -Asie, 9.754, Saigon, is 
noted at good level from 0900 to close- 
down 1030 or 1033; all- French pro- 
grams, woman announcer; not in paral- 
lel with 11.83 which has English and 
bi- lingual programs at 0900 -1030 close- 
down. (Ridgeway, South Africa) 

Iran- Teheran, 15.100, still noted 
with short newscast 1500. (Pearce, 
England) 

Iraq- Baghdad, 11.724, noted with 
news 1415, good signal at that time 
(since Radio Pakistan leaves 11.726 at 
1415) ; QRM is "terrific" prior to 1415; 
also has QRM from Hilversum on 11.73. 
(Ridgeway, South Africa) Normal 
closedown is 1500. (Radio Australia) 
Noted in Arabic 0100. (Bellington, N. 
Y.) 

Israel -Tel -Aviv, 9.010A, still noted 
in English to 1700A sign -off. (Alcock, 
Ky.) 

Italy -At the time this was com- 
piled, Rome was making several fre- 
quency changes. Heard signing on 0300 
on 9.575, 11.81. And on 7.11 with Por- 
tuguese at 1615. (Bellington, N. Y.) 
Noted calling Great Britain -Ireland in 
English 1350 -1435 on 6.010, 9.575. 
(Pearce, England) 

Italian Somaliland -Short Wave 
News, London, says an experimental 
station is operating from Mogodishu on 
7.420 at 1200 -1300; all programs are in 
Italian and consist of Italian music, 
songs, and news; opens and closes with 
announcement "Transmette Mogodi- 
shu...." 

Jamaica -Radio Jamaica, 3.360, noted 
signing off 2301 with "God Save the 
King." (Machwart, Mich.) 

Japan -JO8G, 6.0053, Tokyo, noted 
around 0115. (Russell, Calif.) AFRS, 
Jan uary, 1952 

High -Fidelity TV Radio 
Phonographs P.A. Parts 
Test Equipment Tools Books 
Ham Gear Electronic Tubes 

31st year 

New Lafayet e 

Catalog R'E'2,gli 

IMMEDIATE 

SHIPMENTS 

COMPLETE STOCKS 

TECHNICAL SERVICE 

30 -DAY MONEY BACK 

GUARANTEE 

VISIT LAFAYETTE 
SHOPPING CENTERS 

at 
100 Sixth Ave. 

New York 13, N. Y 

110 Federal St. 
Boston 10, Mass. 

24 Central Ave. 
Newark 2, N. J. 

542 E. Fordham Rd. 
Bronx 58, N. Y. 

A practical encyclopedia used by economy - 
minded servicemen, hams and technicians 
throughout the world because they know 
they have a complete "one- source" guide. 
For quality equipment, for hard -to -get 
items, for nationally- advertised merchan- 
dise, for low prices, it's Lafayette. 

DIV: RADIO. WIRE. TELEVISION. INC. 

RUSH THIS COUPON AT ONZE 

Lafayette Radio, Dept. RA 
100 Sixth Avenue 
New York 13, N. Y. 

I need the 1952 catalog. Please rush! 

Name 
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High -Fidelity 
Output 

Transformers 

Give you 

Performance at 

HIGHEST PERFORMANCE is assured when 
using Triad high -fidelity output trans- 
formers through the use of highest quality 
core material and interleaved windings of 
low resistance. LOW COST is maintained by 

use of mass produced die -stamped cases 
and flexible leads. Coils have a frequency 
response within 1 db from 30- 15,000 
cycles; deliver full -rated output within 
3 db over entire frequency range. These 
transformers, having high open circuit 
inductance and low leakage reactance, may 
be used in feedback circuits having as 

much as 30 db of neg. feedback. 

Compare these Specifications and Prices 
Type Primary 
No. Impedance 

Secondary 
Impedance 

Output 
Watts 

List 
Price 

S-31A 8000 C.T. 4-8-16 15 10.50 

S-32A 8000 C.T. 500/250/125 15 11.00 

S-33A 3000 C.T. 4-8-16 15 10.50 

S-35A 5000 C.T. 4-8-16 18 11.50 

S-36A 5000 C.T. 500/250/125 20 12.00 

S-38A 9000 C.T. 4-8-16 25 15.20 

S-39A 9000 C.T. 500/250/125 25 16.00 

S-40A 2500 C.T. 4-8-16 30 15.20 

S-42A 4500 C.T. 4-8-16 50 21.25 

S-452 4000/2000/4-8 
1000/500 

10 5.80 

S-46A 2000/1000/ 4-8-16 20 12.95 
500/250 

These Triad High -Fidelity Output Trans- 

formers afford a standard of perform- 

ance second only to Triad's "HS" Series. 

Write for Catalog 
TR -51 

2256 Sepulveda Blvd. 

Los Angeles 64, Calif. 
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Tokyo, noted on 9.605, 11.825 at 0150 
with music. (Bellington, N. Y.) "Voice 
of the United Nations Command," To- 
kyo, heard opening 0655 on 6.015 in 
English; announced 7.257 and 9.505 as 
parallel; runs to 1000 sign -off. (Rosen - 
auer, Calif.) BCOF, 6.105, Kure, sent 
interesting card; said 1470 kc., 200 
watts, and s.w. 6.105, 1 kw., operate 
daily 1630 -0900. (Dary, Kans.) 

Kenya Colony- Nairobi, 4.855, has 
local news 1315. (Pearce, England) 

Korea (South) -HLKA, 7.934, has 
been heard at fair strength around 
0630 lately. (Radio Australia) 

Labrador -VONW, Northwest River, 
shares 3.480 with a new station at 
Nain, Labrador, on irregular schedule; 
low- powered. (Peddle, Newfoundland) 

Lebanon -Saylor, Va., reports Beirut 
noted on 15.600 with a French program 
at 1335; fair level. Ridgeway, South 
Africa, notes the 8.036A channel ending 
English period 1100. English session 
begins 1100, says Pearce, England. This 
outlet is heard in Mass. at 1550 with 
news in French, signing off 1600, ac- 
cording to Harris. 

Malaya -BFEBS, 9.690, Singapore, 
noted signing off 0615. (Ferguson, Va.) 

Martinique -Radio Martinique, Fort - 
de- France, radiates on 9.700 weekdays 
0530 -0630, 1115 -1345 (Sat. to 1430), 
1730 -2015 (Sat. 1700-2100) ; Sundays 
0630 -0800, 1115 -1430, 1700 -2015; news 
in French 0600, 1200, 1900 (relayed 
from Paris). (WEH Bulletin) 

Mauritius- Ridgeway, South Africa, 
flashes that V3USE, Forest Side, is 
back on its old channel of 15.053A after 
having tried 11.84 and 12.12 for a short 
time. It still has QRM although some- 
times is good level and in the clear in 
South Africa. Schedule is weekdays 
2200 -0015, 0300 -0430, and 0930 -1230; 
French news 1045; signs off with "God 
Save the King "; has French announce- 
ments but uses some BBC -transcribed 
programs for its English- speaking au- 
dience. 

Mexico- Widely reported of late is 
XWKW, "Radio Morelia," measured by 
Russell, Calif., on 6.3017; signs off 2330. 
Heard from before 1800 by Stark, 
Texas. 

XESC, Mexico City, seems to be op- 
erating now near its original frequency 
of (announced) 15.205; was measured 
15.206 at 1005 recently. (Ferguson, N. 
C.) Had been as high as 15.220A at 
times. 

Monaco -Monte Carlo noted signing 
off 1745 on 6.035 in French. (Rodger, 
Scotland) 

Mozambique- CR7AA, 11.764, Lou - 
renco Marques, noted starting 2300 in 
English; poor to fair signal; announces 
"For happy listening from 6 in the 
morning 'till 11 at night." (Niblack, 
Indiana) Lourenco Marques is noted 
by a British listener on 15.270 to 1500 
closedown. (Radio Sweden) Heard on 
4.920A at 1030 -1045 in English; weak 
level. Rosenauer, Calif.) This outlet 
noted in England 1245 with commercial 
program. (O'Sullivan) 

New Caledonia- Noumea, 6.035, noted 
in French news 0345. (Saylor, Va.) 

Norway -LLM, 15.175, Oslo, noted 

Series "G" Amplifiers 

CATALOG NO. 5551 

PRECISION ELECTRONICS INC. 

643 MILWAUKEE AVENUE CHICAGO 22 ILLINOIS 

SURPLUS BARGAINS 
RELAYS, 24 VDC, P. R. Mallory, 150 and 90 ohms. 

breaks one contact makes one, 25c ea., 5 for $1.00. 

RELAYS, 24 VDC, P. R. Mallory, 150 and .5 ohms, 
breaks one makes three, 25c ea., 5 for $1.00. 

RHEOSTATS, 100 ohms, 10 watt, screwdriver shaft, 
Sc ea., 15 for $1.00. 

MICRO SWITCHES, Type AUG 200, encased, norm- 
ally open, 35c ea., 3 for $1.00. 

SOLENOI DS, 24 Volts, Cannon Elec. Mfr., plunger 
travel 3/4 ", strong pull, wt. 1 lb., 5 for $1.00. 

3 WAY SWITCHES, H &H, for under panel mounting, 
rotary, pointer knob. 10c ea., 12 for $1.00. 

I. F. TRANSFORMER ASS'Y, 5 m. c., 2nd limiter 
wired, ceramic base, used on receiver R -190, $1.25 
each. 

TOGGLE SWITCH GUARDS, Cutler & Hammer, pre- 
vents accidental tripping of switch, 6 for 25c. 

CARTRIDGE FUSE CUTOUTS, porcelain base, 30c ea. 

ELECTRICAL COTTON SLEEVING, colors of red. 
blue, black, green, yellow, s /33 ", 1 lb. 500 ft. spool 
$1.00, 5 lb. 2,500 ft. spool, red or white, $4.00 
spool. 

MAGNET WIRE, Formvar, No. 17, 85 ft. 8 oz. coil, 
30c. 

MAGNET WIRE, paper covered enamel: 
No. 19, 165 ft. 13 oz. coil, 45c. 
No. 19, 130 ft. 10 oz. coil, 35c. 
No. 18, 130 ft. 12 oz. coil, 35c. 
No. 17, 85 ft. 8 oz. coil, 25c. 

STEEL TOOL OR PARTS CHESTS, new Navy surplus. 
sturdy spot weld constr., with side handles and hasp. 
painted grey, approx. wt. ea. 14 lbs., in following 
sizes: 

18 "x12 "x9" $4.50 
18 "x12 "x6" with partition $4.25 
16 "x12 "x6" with partition $4.00 
18 "x 9 "x6" with partition $3.75 
12 "x12 "x6" with partition $3.50 

Include sufficient postage, excess will be refunded. 

STUART SALES 
6402 Pittsburgh Ave. Detroit 10, Michigan 
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0600- 0700, 0800 -0900, replacing LKV, 
15.170; latter is still used afternoons 
but normally is covered by TGWA. 
(Legge, N. Y., via NNRC) 

Pakistan -The news from Radio 
Pakistan is now being heard 0730 over 
7.096A, 7.147A, and 15.620. (Stark, 
Texas; Boord) Radio Pakistan was re- 
cently measured on 11.673 at 0850; an- 
nounced in English 0915 and continued 
with Burmese program. (Ferguson, 
N. C.) Open 0830 to Burma. 

Dacca, 15.620, noted with news 0210- 
0220; Karachi, 7.010, 11.726, noted with 
English at dictation speed 1210 -1230; 
on 11.675 with news 1015 -1030. (Pearce, 
England) 

Panama -H050, 6.045, Panama City, 
noted 2330 with orchestral selections; 
giving slogan of "Transmite Radio Pro- 
grams Continental" at 0000, with sign - 
off 0002 after anthem. On another oc- 
casion was heard to after 0200. (Rus- 
sell, Calif.) HOQQ, Panama City, Radio 
Nacional, is on 6.140 daily 0700 -2200; 
all- Spanish programs but gives some 
announcements in English also. (WRH 
Bulletin) 

Paraguay -Radio Nacional de Para - 
guay, 6.270, noted to after 2030; listed 
ZPA, 6.275. (Stark, Texas) 

Peru -Radio Nacional del Peru, 9.560, 
noted to after 2215; calls given are 
OAX4A, OAX4T, and OAX4Z. Has bad 
QRM before 2200; OAX4Z, 5.880A, is 
in parallel; another night both 5.880A 
and 9.560 were noted going after 2300. 
IStark, Texas) The measured 9.5607 
outlet is "supposed" to be the new 50 

(Continued on page 146) 

%1"1/11'1'11 l'l TTINI: 
ON 1111 11 N I\IIIIO 

A til'1:1' Gtr, :ud towards a better un- 
. dcrs i an(li ng of the see.. iceman by the 
111n,u11rr ..a. a recent national adver- 
tisement by Sprague Products Com- 
pany. Entitled, -Are Servicemen 
Gyps? ", the ad reflects the anxiety of 
many cons rs towards their local 
TV servicemen 

In this ud.crtising message to the 
eon.. r. IIariy KaII er, President of 
Sprague Products ( puny. complete- 
ly belittles the arguments 11111.11 made 
against servicemen. 11r. Ialker I is 
oil I Ihat the people %s bue plain :thou t 
high priced ,er.irenten are the same 

'. ho :u(ept the excessive charges 
placed on them by the .,aragernan. the 
medical specialist and flic Lawyer. The 
ad fully stales the case of the reputable 
tel(sisi,n technician in the following ilote: 

.'4r. íI.1.111 en are nut fly -by -night 
busines'I ieIl. Ninety-nine out of 
1110 radio- televis servicemen 
run their businesses properly. The 
other one per cent -the gyps- 
can usually be spotted a mile 
away. Nine 1' 's out of ten, they 
are the shops that feature `bar - 
gain' prices and ridiculously lib- 
eral service contracts. And their 
victims are generally set owners 
%.ho expect to beat the gante by 
`gel tings thing for nothing.' 

Giant window size reprints of their 
advertising tressage will be sent to you 
upon request by Sprague Products 
Company, North :Adams, Alassarhu- 
setts. Enclose ten cents to cover han- 
dling and postage. 30 

January- 1952 

Our. New Year's Resolution to You . 

HIGHEST QUALITY AT LOWEST PRICES! 
Make Steve -El your headquarters for 

everything in electronics ... and save big money! 
Brand New Standard Brand Tubes 

Individually Boxed and Guaranteed 
024 .59 6866 1 32 717 1 19 
1A3 89 6B06 .... 1.44 7K7 119 
1A6 89 6C4 76 71.7 1 19 
1A7 .98 6C5 79 767 .99 
183 1.02 6C6 85 7Q7 .89 
165 255 ..1.09 6CB6 86 7T7 1 19 
1X5 .89 6CD6 2.49 7Y4 86 
1J6 74 606 1 09 7Z4 84 
1L4 74 608 1.39 12A6 79 
1LA4 1 12 6F6 .88 12A8 86 
1 LA6 1 12 6F8 1 49 12AL5 .... 86 
1LC5 1 12 666 76 12676 .. .65 
1 LC6 1 12 615 .59 12677 1.09 
1LD5 1 12 6.16 1 09 1261.06 .. .89 
1LN5 1 12 6J7 81 12607 .96 
INS 87 666 66 126V6 .79 
185 82 667 74 12677 ...1.24 
155 79 6L5 1 39 12AX7 ... .99 IT4 83 6L6GA ....1.69 12B66 ... .79 
1U4 79 6L7 1 19 128E6 ... .79 
105 78 6N7 119 12H6 89 
1V2 .69 6Q7 88 1215 79 
1X24 .96 654 76 12Q7 .. .79 
2A4G .84 6567 .... 76 12547 .77 
2AS 84 65F7 99 12517 . .78 
364 89 6507 99 12567 .. .77 
3Q4 89 6567 89 1251.7 1.09 
3Q5 1 02 65.17 769 12SN7 1.09 
354 88 6567 79 l25ß7 . .68 
3V4 99 651.7 1 19 14A7 1 03 
51./4 .65 6567 .... .89 1486 1 03 
5V4 1.10 6567 86 1488 1 03 
5W4 83 65Q7 ... .72 1467 1.05 
5Y3 .47 6T8 1 19 1467 1 02 
574 75 6V6 1 69 14W7 1 09 
5Z3 89 67667 .... .86 1978 1 34 
524 112 6W4 .66 25A6 1.09 
6A3 1 59 6W6 89 258E16 ...1.49 
66137 1 39 6X4 .74 251.6 85 
6AC7 1 21 6X5 74 2SW4 88 
6AF6 1.18 676 96 2526 .. .74 
6605 .86 744 89 321.7 1.49 
6667 1 59 7A5 .99 351.6 86 6666 1.49 7A6 86 35W4 59 66K5 1.49 7A7 86 35Y4 .... .58 
6ALS .68 7607 1 92 35Z5 57 6605 .72 7AF7 89 47 1.34 
6AR5 .67 7607 1 05 5065 96 
6A55 99 785 1.05 5085 86 
6657 5 39 786 .89 SOCS 86 
6676 68 7138 .99 50L6 .72 
6AU5 1 59 7C4 79 50V6 99 
6AÚ6 76 7C5 89 56 66 6676 67 7C6 .99 70L7 1.69 6B66 .69 7E5 99 77 .89 6847 1 16 7E6 .99 
6BC5 86 7E7 99 80 .79 
6E1E6 82 7F7 99 11723 ... .78 
6606 ... 1.76 707 1 21 2051 ... 1.22 
SBH6 86 7117 96 11767 ... 1.79 

ALL -AMERICAN 5 -TUBE KIT 
501.6, 3525, 12SA7, 125ß7, 12SK7 
Standard Brands only $3.60 complete 

TV PICTURE TUBES 
VI black faced -Non glare SHF:I.DON, ZETKA, and 

other famous makes. All Guarani ced. 
10BP4A 521.95 178P4 $22.90 
12LP4A 22.95 171.1P4 24.95 
14BP4 21.95 19AP4 32.95 
1611P4 28.95 19EP4 32.95 
16KP4 28.95 19DP4 39.50 
16GP4 30.95 20CP4 32.95 
I6LP4 32.95 24AP4 65.50 

SPECIAL MONEY -SAVING 
BONUS FOR QUANTITY 

PURCHASES 
5% off on 25 tubes or more 

10 % off on 100 tubes or more 

World's Finest 

TELEVISION 
RECEIVER 

14150 RT. 

The Famous 

630 TV CHASSIS 
The New and Improved Super Famous "630" T.V. 
Chassis, is a 30 tube high quality television re- 
ceiver (including .3 rectifiers) manufactured under 
license by the Radio Corporation of America. The 
'6:30" Television Chassis is universally recognized 
by leading electronic engineers as the highest 
standard of television excellence. This chassis is the 
standard by which all other T.V. chassis are 
measured. 
Standard R.M.A. Cuarnntee! FREE replacement on 
all defective tubes and parts. 
FEATURES: 1. Full channel coverage. 2. Discrim- 
inator -type FM s d system. 3. Improved picture 
brilliance. 4. AFC horizontal hold. 5. Keyed ACC. 
6. Stabilized vertical hold. 7. 3 stage sync. sep- 
arator and clipper. R. Automatic brightness control. 
9. 4Mc band width. 10. Highest quality parts used. 
All tubes standard nationally. 11. Finest for Fringe 
area reception. 
Foe us: Adapted for all Cathode Ray tube sizes and 
types. 
Sweep Deflection: For 16 ". 17 ". 19 ", 20 ", 24" tubes. 
Perfect for Fringe Area Reception-Will work where 
most sets fail to operate. 
With MGM,: standard coil tuner and R.C.A. HI -Fi 12" 
Speaker. Complete with knobs and hardware. Com- 
plete with Fed. Taxes Paid. Less $141.50 41.50 Cathode Ray Tube 1 1 .7 
630 DX Chassis -Extra power for fringe areas. Can 
be operated without booster or complicated :nttenna. 
Complete with Fed. Taxes Paid. Less $151.50 r 7 1 r 

7 
0 

Cathode Ray Tube 
Mounting Brackets for above eh 1,,is 54.95 

NATIONALLY 
ADVERTISED 
AUTOMATIC 

RECORD 
CHANGER 

Series 100 
Made by well known mfr. and only introduced on 
the market a few months ago as one of their latest 
models. Plays 12. 10 or 7 inch records at 331/3, 
45 or 7S R.P.M. New spindle carefully lowers un- 
pl.tyed record stack. Balanced arm assures light 
needle pressure and long wear. Needle -tip (in- 
cluded) for standard or micro -groove records. In- side -out records played without any adjustment. 
Pickup arm comes to rest position after last record 
has played. Complete factory packed and sealed rec- ord changers, normally listing at 4$47 5-07.50. LIMITED QUANTITIES LL 7 

MODEL 1T5 TV & FM BOOSTER 
Dimensions: 
Height 53,O -Width 77 6" -booth 7" 

Simple To Operate 
All 12 TV Channels 
One Knob Control 

Easy To Install 
Continuous Tuning 

Improves TV reception in weak signal area 
Permits use of indoor antenna in many locati.m, 
Reduces noise and "snow" effects 
Reduces electrical and diathermy interference 
Minimizes "Ghosts" 

LIST PRICE $32.95 $15.95 
FREE -WRITE FOR OUR NEW BARGAIN CATALOG 

Terms: 20% cash with order. balance C.O.D. Prices F.O.B. N. Y. City warehouse. Min. order 
(Allow for postage.) Prices in this ad supersede all others published. 

STEVE -EL ELECTRONICS CORP. 
Dept. N -1, 61 Reade St., N. Y. 7, N. Y., COrtlandt 7 -0086 

Visit Our 
New Store 

125 

www.americanradiohistory.com

www.americanradiohistory.com


NOW YOU'LL 

eet4ifi(46W 
Now 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, 56.00 

Here 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 knowledge 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; 5- 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 -12, RINEHART BOOKS, Inc., 
Technical Division, 
232 Madison Ave., New York 16, N. Y. 

Send MODERN OSCILLOSCOPES AND THEIR 
LISES for 10 -DAY FREE EXAIMINATION. If hook 
is satisfactory, I will then send you $0.00 promptly 
ir, roll payment. If not, I will return book postpaid 
in good condition and owe you nothing. 

Name 

Address 

City. Zone, State 

Employers' Name and Address 
Price outside U. S. A. $6.50, cash only. 

Money back if you return book within 10 days. 
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Beat -Frequency V.F.O. 
(Continued from page 49) 

dial. The dial can contain scales for 
each harmonically related amateur 
band and, providing good trimming and 
tuning condensers are used, can be re- 
lied upon for repeat performance. If 
good frequency standards are available, 
the unit may be accurately calibrated 
and employed as a secondary standard 
thereafter. 

The normal output of the v.f.o. was 
designed to be equal to that of the 
average crystal oscillator. Where high- 
er output may be desired there is no 
reason why a cathode follower of 
higher ouput cannot be employed. 
Since the ouput impedance of a fol- 
lower is about 1 /Gnu, there is also no 
reason why the output impedance can- 
not be changed if desired. The output 
power of a cathode follower operating 
class A is substantially 25 per -cent of 
the d.c. plate input power. Since op- 
eration is potential up to the grid of 
the cathode follower, there are no 
reactions due to sudden changes in 
loading such as keying and hence the 
r.f. regulation of the unit is excellent. 

The unit is keyed by simultaneously 
breaking the cathode circuits of both 
the adder and cathode follower. Im- 
pedance match to the cathode follower 
is obtained by proper coupling of the 
small coil attached to the far end of 
the 300 ohm line to the input tank of 
the amplifier or multiplier to be used 
in the following stages of the trans- 
mitter. 

In normal operation of the station, 
the oscillators are allowed to run con- 
tinuously as the power consumed is 
negligible. The plate voltage of the 
oscillators only is regulated at 150 
volts through use of a 0D3/VR150, as 
indicated in Fig. 2. Only the simplest 
kind of power supply is necessary or 
one supplying unregulated, 300 volts 
d.c. plate and 6.3 volts a.c. heater sup- 
ply. With the unit continually warmed 
up, there is no question about its being 
instantly available for break -in service 
at the desired frequency. 

In the model described, the panel 
size was 111/2 inches long by 6 inches 
high. The chassis was 9 inches wide, 
6 inches deep, and 2 inches high. Two 
cans, each 6 inches long, 4 inches high, 
and 2% deep, were used for the oscil- 
lators and adding stage. Cans and 
chassis were constructed from 3/32 
inch aluminum. 

The design of this model does not 
necessarily have to be followed reli- 
giously. Now that the circuits have 
been proven, conventional chassis con- 
struction could be used. The oscillator 
and adder coils could be mounted in 
individual cans similar to those used 
for i.f. transformers with the trimmers 
mounted in the top of each can. The 
tuning condensers could be mounted 
above chassis as in conventional re- 
ceiver design. Tubes could be spaced 
sufficiently from the coil cans to pre- 
vent undue heating of the cans. -E- 

STAIN-BURN 

CONDENSER SPECIALS 
BY PASS -ALL GUAR- 

ANTEED 
20x20.150 Stan Burn.50.41 
50x30 -150 Stan Burn. .49 
20x150 Stan Burn. .32 
8 -450 Stan Burn. .41 
16.450 Stan Burn. .49 
4 Prong Vibrators each $1.29 
Lots of 12 or more.. 1.19 
Standard TV Tuners .518.95 

SPEAKER SPECIALS 
ALL GUARANTEED 

4" P.M. ......$1.64 
5" P.M. ...... 1.75 

12" P.M. . ... . 6.33 
4x6 P.M. . .. . . 2.19 
6x9 . . 3.73 
5x7 ... 3.43 
10" P.M. . . . 5.48 

NEW for '51 AUTOMATIC RADIOS - 
$G 95 

"' ' " List 
'^ Price 

Each auto radio is specifically designed to fit all 
1949, 1950 and 1951 cars for Ford, Plymouth, 
Dodge, Chevrolet, Hudson, Henry J and Stude- 
baker. All incorporate the same outstanding fea- 
tures: Six -tube superheterodyne. Six -volt storage 
battery operation. Two dual -purpose tubes. Eight- 
tube performance. Installation in a few minutes. 
Three -gang tuning condenser and tuned R.F. stage 
for extreme sensitivity. Permanent magnetic dy- 
namic speaker with Powerful Alnico No. 5 magnet. 
Low battery drain. Weight 10 lbs. 

ATTRACTIVE DISCOUNTS TO DEALERS 

CHASSIS 630 K3B Video Product $139.50 

CATHODE RAY TUBE SPECIALS 
71P4 $15.00 I6RP4A 26.00 

IIBP4 14.95 I7BP4A 27.00 
I2LP4 19.95 20CP4 39.95 
I2LP4A 19.95 I9AP4A 47.95 
148P4 19.95 I9DP4A 47.95 
16DP4A 26.00 24AP4A 73.00 
l6GP4 33.00 Single ion traps.... .39 
16AP4A 39.00 Double ion traps... .59 

¡RAM TRANSFORMERS 
RCA type for 16" to 24" 
X032 $3.85 
G.E. type for 16" to 24" 
X045 $3.85 
These are very special 
prices while they last! 

70° DEFLECTION 
YOKES 

Todd wired replacement 
for RCA, G.E., etc. 

Special $3.85: 
ANTENNAS 

Conicals, less mast, 10 element $ 2.98 e 
Circle X, less mast 2.98 
Double V, less mast 2.98 
Chimney Mounts -1 -12 .95 

12 or more .89 
100 ft. r o l l strapping 2.98 
Mast standoffs .03 
10 ft. masts, each 1.59 
12 or more, each.. ....... ...... ... 1.49 
55 mil. 300 ohm wire white or black, 1000 ft. 19.97 

AUTHORIZED DISTRIBUTORS for: General Elec.. 
trio, Kenrad, Tung -Sol, National Union, Jewel, 
De Wald, Regal, Automatic and Setehel Carlson. 

We carry a complete line of popular makes of Radio 
and TV tubes, at 50% discount. Also any other 
special purpose and transmitting types, and all lec- 
tronie parts and equipment at lowest prices. Send us 
a list of your requests for quantities and prices. 
Terms: 20% with order. Balance COD. All prices 
FOB, NEW YORK Warehouse. Minimum order $5.00. 
Write for our latest price list to Dept. RN -1 

STAN BURN E EC OaNn CS CO. 
(c.o.s. THEATRE BLDG.) 

1697-BROADWAY NEW. YORK 19, N.Y. 

F. C. C. COMMERCIAL RADIO 

OPERATORS LICENSE 
Critical Shortage of Licensed Operators Exists!! 

A wonderful future is yours with an F. C. C. com- 
mercial radio telephone or telegraph operators' license 
leading to top salaried jobs in aviation, broadcasting, 
transportation and civil service. Sensational new sim- 
plified HOME STUDY COURSE teaches you shortest 
possible time at lowest possible cost. NO OTHER 
COURSE LIKE IT: Proven valuable during World 
War II in speedily training thousands of men; elimi- 
nates tedious schooling, exam papers, Poring over 
books. Each page of text directly related to official 

F. C. C. exam questions, thus assuring You of all 
theory requirements. 
The entire up to date course, nothing else to buy, con. 
taining 230 pages of complete material, diagrams. etc., 
yours for only $9.95. Send check or money order; or 
pay postman $9.95 upon receipt plus C.O.D. charges. 
COMPLETE SATISFACTION OR MONEY REFUNDED 
WITHIN 10 DAYS. 

STREAMLINED SELF STUDY COURSES 
509 5th Avenue, Dept. B, New York City 

RADIO & TELEVISION NEWS 
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Crystal Diodes 
(Continued from page 65) 

result is substantially the same. The 
voltage versus frequency characteris- 
tic for an FM discriminator is shown 
in Fig. 7. The total voltage output of 
a discriminator varies in a positive and 
negative direction depending upon the 
deviation of the i.f. signal above or 
below the mean frequency. The great- 
er the frequency deviation the greater 
the voltage developed. 

The output voltage is the algebraic 
sum of the voltages developed across 
the load resistors of the two diodes. 
It should be apparent from the curve 
shown that if the straight portion of 
the discriminator voltage frequency 
curve covers a wider range of frequen- 
cies than those generated by the trans- 
mitter, the audio output will be re- 
duced from the maximum value of 
which the receiver is capable. This 
must be so because at its "center" fre- 
quency the discriminator produces zero 
output voltage. On either side of this 
center frequency there is developed a 
voltage of a polarity and magnitude 
that depends upon the direction and 
amount of frequency shift from the 
center frequency. 

Therefore, the voltage output of a dis- 
criminator varies in precisely the same 
fashion as the audio voltage which 
modulates the carrier. The greater 
the voltage developed across the diode 
load the louder the sound coming from 
the speaker. When there is no modu- 
lation on the FM carrier there is no 
deviation of frequency and consequent- 
ly no audio voltage is developed; hence, 
no sound comes from the speaker. 

But there is an important point to 
be made in connection with a discrim- 
inator detector. The output voltage 
of a discriminator may vary directly 
with change in input voltage. The 
curves marked A and B in Fig. 7 in- 
dicate this fact. This is why a limiter 
circuit is important. It holds the in- 
put level at constant amplitude and 
does not permit the discriminator to 
receive signals that are amplitude 
modulated. The reason why amplitude 
modulated signals might appear at 
the discriminator in an FM circuit was 
discussed before in connection with the 
limiter, where it was shown that since 
the response curve is not perfectly flat 
topped, there is some variation in the 
signal level which is, in effect, ampli- 
tude modulation of an FM signal wave. 

The method of conversion of fre- 
quency changes into audio voltage is 
graphically illustrated as a function of 
the linear portion of the discriminator 
characteristic, shown in Fig. 8. 

The circuit of Fig. 9 is a simple dis- 
criminator detector circuit. The better 
the matching of the diodes the better 
the performance of this type circuit; 
but note the remarks in the caption. 
This circuit will operate over the en- 
tire range of commonly encountered 
i.f. frequencies from the 4.5 mc. used 
with intercarrier sound to the 44 mc. 

.lnniary, 1952 

DYNAMOTORS: 
DYNAMOTOR 
And BLOWER 
9 Volts DC input, 
output 450 Volts 60 
MA., 4500 RPM. At 
o Volts DC input, 
output 260 Volts 65 
MA., 3000 RPM. 
Price S4.95 

INPUT: OUTPUT: STOCK No.: PRICE: 
12 V. DC 220 V. 70 MA. DM -24 S6.95 
12 V. DC 220 V. 100 MA. DM-18 4.95 
12 or 24 V. DC 440 V. 200 MA. & 

220 V. 100 MA. D -104 9.95 
14 V. DC 375 V. 150 MA. DM -375 8.95 
14 V. DC 330 V. 135 MA. DM -3M 7.95 
14 V. DC 500 V. 500 MA. PE -59 14.95 
12 or 24 V. DC 275 V. 110 MA. USA /0516 3.95 
Tell Us Your Dynamotor, Inverter, & Motor Needs! 

TRANSFORMERS AND CHOKES: 
TRANSFORMERS 

110 VOLT Sec. 6.3 V. 1 Amp. 51.25 
60 CYCLE Sec. 24 V. 1/2 Amp. 1 .50 
PRIMARIES Sec. 24 V. 1 Amp. 1.95 

CHOKES 
II -115 8 Henries 500 MA Filter, 5000 V.Ins..8 1 0.95 
II -131 13 Hy. 250 MA Filter, 1500 V. Ins... 4.95 
II -412 4 -12 Hy. Swinging, 300MA, 2500V.Ins. 4.95 

WHIP ANTENNA EQUIPMENT 
MAST BASE- INSULATED 

MP -132 BASE_as illustrated at left, 
1" heavy coil spring. 2" insulator. Over- 
all length: 111/2". Weight: 2% lbs. 
Price $3.95 
MAST SECTIONS FOR ABOVE 
BASE- Tubular steel, copper coated, 
painted, in 3 foot sections, screw -in type. 
MS -53 can be used to make any length, 
with SIS- 52- 51 -50 -49 for taper. 
Price for any section 50c Ea. 

BC -223 TRANSMITTER 
30 Watt Transmitter with Crystal or MO control on 
four pre -selected channels. CW, MCW cover frequency 
range 2000 -5200 NC by use of plug -in coils. Complete 
with tubes and choice of one Tuning Unit (listed be- 
low), Less Mtg. Prices: NEW: $32.50. $26.6® USED (Gov't Reconditioned) 7LV J 
CAISLI Trans. to Power Supply $2.00 
TUNING UNITS: TU -17- 2000 -3000 KC. TU -18- 
8000 -4500 KC.; TU -25- 3500 -5250 EC..53.50 EACH 
Spare VIBRATOR & TUBE KIT f /PE- 

125BX $ 5.95 
PE- 125I3X POWER SUPPLY f /BC -223- 

12/24 Volt input; output 475 Volts 150 MA. 
NEW: 14.95 

SPARE TUBE KIT in metal box, f /BC -223 5.95 
OPERATING MANUAL for BC -223AX 2.50 
SIIOCK MOUNTING for PE -125 1.50 
FT -173 MOUNTING for BC -223 2.50 
BC-223 TRANSBIITTER- Incomplete, for parts. No 

front panel or meters. Price -As is' $4.95 

GUY CABLE 
Regular Aircraft Control C a b 1 e, %2 "- 7x7 -49 
Strands galvanized weatherproof. 920 lb. Test. Ideal 
for television or radio mast guying. Non preformed. 
Prices: 
23/4C per Ft. -1000 Ft. or mere:21/2CperFt. 

BLOWERS: 
115 Volt 60 cycle BLOWER 
(pictured), approx. 100 CFM 
Dis. 214" intake; 2" outlet. 
Quiet running. Motor size: 
21/2 "x3%, ". NEW-not Gov't 
surplus. $ I 99 Order No. RN -520.. 
DUAL BLOWER -Same as RN -520 above, ex- 
cept has blower assembly on each side of motor. 
Order No. RN -800. $ 1 2.95 

SEND IN YOUR ORDER TODAY! 
Address Dept. RN Minimum Order $2.00 

Prices F.O.B., Lima 25% Deposit on C.O.D. Orders 

6 -VOLT POWER SUPPLY 
VIBRATOR TYPE -6 Volt DC input; output 230 Volt 
DC 50 MA. filtered w /tube. Size: 61/2"x4 "x51/2 
Price 36.95 
VIBRATOR TYPE -6 Volt DC input; output 230 Volt 
DC 50 MA. -not filtered -w /tube. Ideal for Command 
Receiver operation as receiver is filtered internally. 
Size: 41/2 "x41/2"x335" $4.95 

METERS: 
0 -150 Volt, 400 cycle, 21/2" Rd. $3.95 
0 -5 Amp. AC, 3" Rd., 0 -75A Scale 3.95 
0 -5 Milliamp DC, 21/2" Sri., 0 -5 Scale 3.95 
0 -1 Milliamp DC, 21/2" Rd., 0 -150 Scale 3.95 
0 -500 Microamp, 21/2" Rd., 0 -15 & 0 -600 DC 

Volt Scale 3.95 
TUNING BIETER I -70B Reverse Scale, Weston 

#606 for Compass Control Boxes 3.95 

AERIAL 
WIRE 

Aerial Wire - 
Phosphorous 
Bronze #16 
Stranded. 200 lb. 
test. Weather- 
proof. 150 feet on 
Reel. AL-3 with 
Clips ...$1.50 

WIRE -HEAVY DUTY 
RUBBER COVERED 

2/ #16 -20 Ft. Length $1.25 
2/ #12 -10 Ft. Length 1.00 
1 / #6- Shielded, 15 Ft. 1.50 
1 / #6- Shielded, 755 Ft. .75 
1/ #2- Shielded, 8 Ft. 1.00 
1/#8-Cotton covered -Per 

Foot .06 
500 Ft. #20 Cotton covered strand- 
ed and tinned, in 955 Ft. lengths. 
500 Ft. (ASs't. colors) $3.95 

3/4 RPM ANTENNA ROTATOR MOTOR 
High torque, reversible motor - 
operates directly from 110 Volt 
60 cycle by use of condenser. 
Light weight, quiet running, 
ruggedly built, positive stop, 
easily mounted. Normally oper- 
ates from 110 Volt 400 cycle. 
Complete -with in- 

aprßn0 structions. NEW.... 
10 MFD 400 Volt Cond., 

1.00. SPDT Switch: 35 c 

What'll You Have? 
BC -230 Transmitter, with Tubes 5 
It- 1 /ARR -1 Receiver f /conversion to 220 MC 
AN -104A Antenna- 100 -156 SIC 
AN -117 Whip Steel, 6 Ft 
AN -109A Whip Steel, 5 Ft. w /Base 
AT -37A /APT Stub -113 -150 SIC 
AS- 27 /ABN -5 Ram's Ilorn, 110 SIC..USED: 
FL -8 Filter, 1020 cycle Audio Filter..USED: 
Leg & Seat Assembly for hand Generators 
CD -501 Cord for GN -45 Generator 
C- 87/ART -13 Control Box f /ART -13 Trans : 

NEW: $6.95 USED: 
CD -318 Cord f /Throat or Lip Mikes 
CD -307 Cords 65" w /PL -55 & 5K -26 
CD -604 Cord w/C -410 Trans. & PL -54 Plug 
Head & Chest Set w /Plug for EE -8... USED: 
Microphone & Headset, Dynamic type f /MARK If: NEW: $2.95 USED: 
TUNING UNITS for BC- 375 -191: TU -5, 7, 

8, 9, 10, or 26 Each: 
TA -12B Transmitter w /Tubes USED: 
RA -10 CA or DA Receiver w /Tubes USED: 
BC -605 Amplifier.. NEW: $ 5.95 USED: 
BC -347 Amplifier w /Tube. 

NEW: 2.95 USED: 
BC -709 Amplifier..NEW: 4.95 USED: 
BC -434 Control Box. 

NEW: 8.95 USED: 
BC -732 Localizer Control Box. 

NEW: $2.95 USED: 
MC -211 Right Angle Adapter f /MC -215 
MC -215 Tuning Shaft for 274 N -96" 
SIC -124 Tuning Shaft f /Radio Compass - 

12 ft. 
FA -10 Fairlead 
BC -455 Comm. Receiver, 6 -9.1 SIC...USED: 
BC -457 Comm. Transmitter, 4 -5.3 MC.USED: 
BC -458 Comm. Transmitter, 5.3 -7 MC.USED: 

4.95 
4.95 
2.00 
1.50 
I .50 
5.95 
5.95 
I .50 
3.50 
2.00 
4.95 

.59 
.99 
.89 

2.95 
1.95 

3.95 
29.50 
17.95 
3.95 

1.95 
3.95 

5.95 

I .95 
.50 

2.00 
3.95 
1.00 
7.95 
5.95 
5.95 

FAIR RADIO SALES 13LIMA, 
T. 

AUDIO (Sound) ENGINEERING COURSE 

Home Study Training 
BIG PAY JOBS open in Television, Radio, Elec- 
tronics, Disc Recording and Motion Pictures. 
Recognized and Approved Training. 
Write for complete details. TODAY! 

HOLLYWOOD TECHNICAL INSTITUTE 
3359 Cahuenga Blvd., Dept. B. K. 

Hollywood 28, California 

2330 KERN STREET, FRESNO, CALIF. 

L all KITS 

322K 
& INSTRUMENTS 

in stocc k! SIG. GEN. KIT $23.95 

5% higher on Wee Coast See EICO od on Page 
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Prentice -Hall 
ELECTRONICS & 

UHF LIBRARY 
Edited by W. L. EVERITT 

5 VOLUMES 1662 ILLUSTRATIONS 

Pay Easy Installments If You Keep Set 
Turn to this new, up -to -date Library with 
complete confidence, for dependable facts on 
any phase of modern electronic theory and 
practice. These volumes, by outstanding au- 
thorities, give you thorough guidance - 
clearly written, logically arranged, profusely 
illustrated. 

Electronic Fundamentals and Applications 
By Prof. John D. Ryder, Univ. of Illinois 

Complete, logical, easy -to- follow treatment of (a) 
physical principles underlying electron tubes, (b) 
characteristics of vacuum tubes, (e) all basic tube 
circuits. Includes: Electron Ballistics. Cathode -Ray 
Tubes. Emission of Electrons. Space Charge in Vac- 
uum Tubes. Diode Rectifiers. Triodes. Multi- Element 
Tubes. Small -Signal Amplifier Circuits. Audio -Fre- 
quency Amplifiers. Radio -Frequency Amplifiers. Os- 
cillator Circuits. Modulation Systems. Wave -Shaping 
Circuits. Gaseous Conduction. Gas Diodes. Gas Con- 
trol Tubes and Circuits. Photoelectric Cells. Solid - 
State Electronics. 

Electromagnetic Waves and Radiating Systems 
By Prof. Edward C. Jordan. Univ. of Illinois 

Covers entire field of electromagnetic engineering. 
Includes propagation as well as radiation and trans- 
mission. Full treatment of UHF transmission lines, 
wave guides, antennas, slot antennas, radiation and 
diffraction, ground -wave and sky -wave propagation. 

Ultra High Frequency Engineering 
By Thomas L. Martin, Univ. of New Mexico 

Theory and technique of ALL the new fields of elec- 
tronic engineering: Radar, Telemetering, Electronic 
computing, Facsimile, Television, Blind landing sys- 
tems, Pulse -time modulation, Ionosphere measure- 
ments . . . and the others. 

Networks, Lines and Fields 
By Prof. John D. Ryder. Univ. of Illinois 

Network transformations and theorems. Resonance. 
Impedance transformation and coupled circuits. Fil- 
ters. General transmission line. High- frequency line. 
Equations of the electromagnetic field. Radiation. 
Transmission and reflection of plane waves at boun- 
daries. Guided waves between parallel planes. Wave 
guides. 

Elements of Television Systems 
By George E. Anner, New York University 

Complete basic theory, plus current practice, covering: 
Closed TV Systems. Commercial Telecasting Systems. 
Color TV Systems. Gives clear exposition of all phases 
of picture transmission, including the new technique 
of dot interlace. 

SEND NO MONEY- EXAMINE FREE 
Just mail coupon below to get complete 5- Volume 
Set on 10 DAYS' FREE TRIAL. If not completely sat- 
isfactory, return in ten days and owe nothing. Or keep 
the set and pay only $5.35 down and $8 a month for 
five months until full price of $45.35 is paid. Decide 
for yourself- without risk or obligation -just mail 
coupon to examine Library ten days free. 

PRENTICE -HALL, Inc., Dept. M -RN -152 
70 Fifth Avenue, New York 11, N. Y. 
Send me the Prentice -Hall, ELECTRONICS & UHF 
LIBRARY (5 Volumes) for ten days' free examination. 
If fully satisfied in ten days I will send you $5.35 
plus 

onths' unt ltfulls ce of $45.35 
$8 

45.35$iis paid. t Or I will 
return the Library in ten days and owe nothing. 

Name 

Address 

City and State 

i.f. The crystals and associated re- 
sistors and condensers may be mounted 
under the chassis or they may be en- 
closed in a small shield can. In some 
instances, by careful layout and de- 
sign, it is possible to include the diode 
crystals, resistors, and condensers in 
the FM discriminator shield can. Such 
location is important in preventing 
feedback. This makes a most compact 
assembly although it does present serv- 
icing difficulties. 

The circuit shown in Fig. 10 is de- 
sirable from the standpoint that crys- 
tal matching is not necessary. The 
220,000 ohm resistors in parallel with 
standard stock type 1N48 diodes keep 
the circuit balanced irrespective of the 
back resistance of the crystals. The 
other circuit values are typical of 
those found in a discriminator cir- 
cuit. The reverse resistance of a crys- 
tal diode is subject to minor variations 
with changes in ambient temperature, 
humidity, and impressed voltage. While 
in general applications the small 
changes in back resistance are of little 
consequence they are significant in an 
FM detector because demodulation de- 
pends upon close balance between the 
two parts of the circuit. The better 
the balance the higher the degree of 
linearity and the greater the AM sup- 
pression for the discriminator. 

The sound circuit of a television re- 
ceiver is the same as that found in a 
typical FM receiver. Detection of the 
i.f. signal is accomplished by a dis- 
criminator or a ratio detector circuit. 
Both types of circuit require two di- 
odes and balanced conditions for opti- 
mum operation. Germanium diodes 
have been successfully substituted for 
vacuum tube diodes in a discriminator 
circuit; probably the most widely used 
discriminator is the Foster -Seeley type. 
The chief circuit difference for crys- 

Fig. 9. FM discriminator circuit using ger- 
manium diode crystals. The IN35 duo -diode, 
consisting of carefully matched crystals, is 
highly satisfactory for this circuit. IN35's 
are matched in forward resistance only and 
since this resistance is small compared to 
100,000 ohm load, balance is unimportant. 
The necessary balance is in back resist- 
ance which is not very much greater than 
100.000 ohms. This is one reason why 
shunting resistors are suggested in Fig. 10. 
Use of shunting resistors will permit the 
use of less expensive IN34 type crystals. 
The 100,000 ohm resistors and 47 Altfd. con- 
densers should be low tolerance matched 
components for ideal balance of two parts 
of circuit. The de- emphasis circuit net- 
work is shown only to indicate parts values. 

tals as compared to the vacuum tube 
is the use of shunting resistors with 
the crystals to maintain fairly uniform 
balance between both halves of the 
circuit with respect to the back resist- 
ance characteristics. 

Ratio Detector Circuits 
A discriminator detector requires 

one and preferably two limiter stages 
because of discriminator sensitivity to 
amplitude as well as to frequency 
variations. For effective limiting there 
must be good amplification of the i.f. 
signal before it reaches the limiter in 
order that all signals have a level suf- 
ficiently high to operate the limiter at 
saturation. since a ratio detector does 
not respond appreciably to amplitude 
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Fig. 8. Relation of frequency devia- 
tions to audio voltages. A large 
frequency deviation from the mean 

TR frequency generates a large voltage 
AN 

O 
in the discriminator, and a small fre- 
quency deviation from the mean 
frequency generates a small voltage. 
In the discriminator output this fre- 
quency deviation from the carrier 
frequency appears as a voltage vari- 
ation from a zero line which rep- 
resents the mean or carrier frequency. 
Graph at left is the output of lim- 
iter and input to discriminator as 
measured in frequency deviation 
from the mean or carrier frequency. 
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FROM 
I.F. PLATE 

(4.5TO 44 
MC. I.F.) 

Fig. 10. Frequency discriminator circuit. 
This circuit performs as well as that 
shown in Fig. 9 but eliminates the need 
for using matched diodes by using 220.000 
ohm resistors in parallel with IN48 type 
diode crystals. Circuit is thus balanced 
regardless of back resistance of diodes. 
Other component values are typical of 
those found in a discriminator circuit. 

variations it is, from that point of 
view, superior to a discriminator type 
detector. 

The chief advantage of a ratio de- 
tector is that for a weak carrier, on 
modulation, the voltage ratio is the 
same as for a strong carrier, on modu- 
lation; therefore, the ratio detector is 
not responsive to carrier changes, and 
hence relatively insensitive to either 
sudden or dynamic changes in ampli- 
tude of the applied signal. Because a 
ratio detector is responsive to slow 
changes in carrier, a.v.c. may be de- 
sirable. The audio output deriving 
from frequency modulation of the ap- 
plied signal results from the change 
in the ratio of the two diode voltages 
which makes the circuit responsive 
mainly to variations in signal fre- 
quency and not to dynamic changes in 
signal amplitude. 

With a ratio detector circuit, balance 
between the halves of the system is 
more critical than for a discriminator 
type circuit. The ratio detector pro- 
vides AM suppression as well as FM 
detection and its operation depends, to 
a great extent, on the balance between 
the halves of the system. The back 
resistance of crystals is not uniform 
and changes with temperature and 
voltage level; the situation is compli- 
cated by the fact that the changes are 
not likely to be the same in both 
diodes, nor to occur at the same time. 

It is therefore more difficult to de- 
sign a ratio detector system using ger- 
manium diodes, but it is not impos- 
sible. Variations of the ratio detector 
circuit have been designed to minimize 
any detrimental and undesirable ef- 
fects of the back resistance character- 
istics of the crystals. Although these 
circuits do not achieve all the good 
inherent in the ratio detector system, 
they do approach the operating qual- 
ity of conventional vacuum tube cir- 
cuits. 

The ratio detector has excellent 
inherent noise and AM reduction char- 
acteristics, and the conventional cir- 
cuit using a 6AL5 is economical. But 
it is not possible to simplify the con- 
ventional ratio detector circuit just by 
inserting germanium diode crystals as 
substitutions for the separate halves 
of the 6AL5. The dynamic character- 
istics of a crystal are somewhat differ- 
ent from those of a vacuum tube diode. 

However, experimental work with 
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COMMAND AND /OR ARCS 

TRANSMITTERS and RECEIVERS 
BC -442 Antenna Re- 

lay, less Vac. 
Cond. 11SED.$I.95 

BC -450 3 Receiver 
Control. 
USED $1.49 

3 -6 MC Receiver. 
USED $ 6.95 
NEW 17.95 

6 -9.1 Receiver. 
USED $ 6.95 
NEW 12.95 

Triple Receiver Rack $1.95 
USED NEW 

V.H.F. ARC5 Transmitter or 
Receiver, Complete w /tubes..$24.95 

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 

USED NEW 
BC -433 Receiver -with tubes...$24.95 
MN -26C Compass Receiver 24.95 
MN -26Y Compass Receiver 24.95 
BC -1206 Receiver 200 -400 kc 5.95 
BC -357 Marker Beacon Rec. W.O. 

Tube 

$39.50 
39.50 
9.95 

5.95 
BC -223 TRANSMIT- 
TER. 30 watt. Ideal for 
Ship -to -Shore or Ham 
Rig. Crystal or MO 
control on four pre -se- 
lected channels. 2000 
to 5250 NC. Use of 3 
plug -in coils. Five 
tubes : 2 -801, and 3 
-36, and TU 17 -18- 

l tuning units. 
'l'IIANSMITTER- $39.95. Tubes -$3.75. 
TUNING UNITS- $2.25. AMP METER. No. 
50 -60. New -$1.29. 

CIVIL AIR DEFENSE or 2 METERS 

ARC -4. W./tubes. Good, used $29.95 
522 Transmitter- Receiver. W /tubes. Good, 

used 69.50 
MODULATION TRANSFORMER. BC -375. 

New 2.49 

BC -375 Trans. 100 Watt Voice, CW, IICW, freq. 
range 200 kc to 12 Inc, uses Plug -in Tuning 
Units listed complete with tubes, $29,95 
less Tuning Units 

TUNING UNITS for BC -375 or 191 Trans: 
TU- 7 450(1- 6200 le $2.49 

2.49 
2.49 

TU- 8 6200- 7700 kc 
TU- 9 7700 -10000 
TU- 10 10000 -12500 
TU- 22 & TU -26 200 -500 he each 4.50 
ST-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 Has 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 Compass 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 

Heinemann Circuit Breakers, 
115 V., 20 amp. 1.39 
115 V., 5 amp. .97 

Prop Pitch Motors -with Transformer 
New 19.95 

Prop Pitch Transformer, only New 6.95 
RT- 7APN -1 Transceiver, tubes & dyn. 

Used 9.95 

"S" METER "S" METER -SAM'S SPE- 
CIAL. Illuminated face (sup- 
plied with miniature lamp). 
Full scale reading of 5 ma. 
A standard value for most 
"S" Meter Circuits. Dia. 
across face - 2 % ". Black 
bakelite face. Reverse -set 
pointer. New $2.49 
VIBRATORS - MALLORY. 

For use on 12 V battery New $0.97 
HEADSET ADAPTER. MC- 385 -C. High to low 
imp. For Headset HS -33 or HS- 38 New $1.95 

TRANSFORMERS 
12V 24V tam 110V primary $2.95 

ARC -4 2 Meter Transceiver, tubes -good, 
used $29.95 

BC -434 Control Used -$1.95 New 2.95 
Code Practice Tapes for TG -10 15 rolls. 

New 7.95 
BC -906 Absorption Type Freq. Meter 

Range 150 -225 me. 0 -500 DC Micron). 
Used -$11.50 New 14.95 

Field Phones E -E 8's. Used $19.95 pr. 
New $34.50 pr. 

Mobile Relay. SP -ST. Leach 6 V or 12 
V New 1.49 

CRYSTALS RYSTALS 

8036.25 
8001.43 

DYNAMOTORS 
PE-103 NEW, 

ORIG. CASE.$29.95 
PE -103 N E W, Less Base - 

Dynamotor 19.95 
DM -32A Input 

28V. Output 
250 DC. .06 
amps. Used.. 1.95 

DA-1A Input 28V @ 1.6 amps. Output 
230 DC @ .1 amp Used 5.95 

PE -73 29V @ 20 amps. output 1000V @ 
.350 amps. New 8.95 

PE-77 14V @ 40 amps output 1000V @ 
.350 snips 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 8.95 
ARC -i DY -9 /ARC -1 Used I I.50 
ARC-1 Dy- 10 -12V Special 9.50 
14 Volt Input -425 Volt Output at 163 

mils. Starting Filter and Relays in 
base Like New 3.95 

683 FM Receiver 26 to 39 me FM Re- 
ceiver with tubes- used- $29.95..New 39.50 

RL -42B Antenna Reel Ass. Less wire. 
.New 9.95 

OIL CONDENSERS 
Standard Makes -New 

2 nifd 600V $0.49 
4 mfd 600V 1.39 
1 mfd 1000V .69 
3 mfd 4000V 7.95 
5 mfd 2500V 1.49 

10 mfd 800V 1.95 
2 mfd 2500V 3.95 
2 mfd 4000V 5.95 
2 mfd 5000V $ 8.95 2 mfd 7500V 29.95 

T -30 Throat Mikes Used -3 for $0.50 
CD -307 Head Set Extension Cord 1.19 

HEAD SETS 
ES-30 New $1.95 
HS -23 Used -$1.95: New 2.95 
Matching Transformer for 

HS -30 .69 
BC -348 Mounting Base 2.49 

RG -7U Coax Cable, 97.5 ohms foot .08 
MIKE CHEST SET "F -1" button ....New 2.95 

DECK INSULATORS 

$1.19 ea. 
3 for $2.95 

4 Bowl & Flange type. Heavy galv. 
metal flange -101/ " dia. Porc. bowl 
set in rubber gaskets. Top bell - 
7%" dia. Brass feed through rod L 

insul. dist. between top bell and flange -6% ". 
New $2.95 

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. LOS ANGELES 15, CALIFORNIA 

129 

www.americanradiohistory.com

www.americanradiohistory.com


EVERYTHING you buy from KEY is fully guaranteed. 
If you not satisfied you may return your purchase 
for credit 

are 
or refund as you prefer. NO questions asked. 

Ail 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 25% with all COD 
orders. 

AUDIO OUTPUT TRANSFORMERS 
900 V. Insulation 50 -60 ma primaries. Secondaries 
match 3.2 ohms nominal. 
Stock No. Primary Impedance Price Ea. 
987 2.000 ohms 50.49 
775 2,400 ohms; with bucking winding .6499 

247 2,500 ohms 
178 2,500 ohms; with bucking winding 
656 5,000 ohms 
576 6,000 ohms .49 
868 8,000 ohms .49 

I. F. TRANSFORMERS 
All in shield cans 

Stock No. I.F. Description Price Ea. 
540 10.7 Mc. 3/4.3/4x13/ ; terminals 50.45 
877 455 Ke. 11/4.11/4.2./4; 4x23/4' Magnetite core; 

40 
577 455 Kc. 13/4x13/4.21/2; leads .30 
419 10.7 Mc. 1> /sxl 7/16x27/a; 3rd I.F.; 

455kc Lim; terminals .55 
218 455 K. 11/4.11/4x23/4; leads .30. 
180 455 He. 11/4x11/4x23/4; 3 leads .30 
345 455 He. 11/4.11/4x23/4; series tuned ,30 pri.; leads 
207 455 Kc. 194019/4x4 1st I. F.; leads. .30 
208 455 Kc. 13/4x13 /4X4 2nd I. F.; leads. .30 
723 455 KC. 3/4.3 /4.1 /4 powd. iron core; ,35 
538 10.7 Mc. 10Dis 

/so4; pow 

d. iron core; 
i .45 

HORIZONTAL OUTPUT (FLYBACK) TRANS- 
FORMER. Equivalent to RCA 211T3 2 69 ea. 

Capacity 
2 mfd 
3.5 mfd 
4 mfd 
6 mfd 
7 mfd 
7 mfd 
8 mfd 
8 mfd 

10 mfd 
12 mfd 
16 mfd 

OIL -FILLED CAPACITORS 
Voltage Price ea. 

1,000 V.D.C. $1.49 
220 V.A.C. .69 
3,000 V.D.C. 5.95 
1,000 V.D.C. 3.29 
220 V.A.C. 1.39 
600 V.D.C. 2.69 
1,000 V.D.C. 3.69 
330 V.A.C. 2.75 
1,000 V.D.C. 3.89 
600 V.D.C. 3.50 
330 V.A.C. 3.98 

PAPER CAPACITORS, TYPE TTR 
.005 mfd, 

10 .0í1r 
mfd. .02 mfd 

100 for 3.85 
1,000 for 29.00 

BLOWERS, A. G. REDMOND TYPE L 
Approx. 100 cfm $7.50 ea. 

POWER TRANSFORMERS, 117 V., 50/60 C Primaries 
Stock No. Description Price 
.1159 Sec #1-650 V.C.T. @ .150A; Sec # 2-6.3V 

@2.1A; Sec #3 -5V @3A Jefferson....94.95 
O 1160 Sec #1-1450 V.C.T. @ 100A; Sec #2-6.311 

@ 1.2A: Sec It 3 -5V @ 3A Jefferson.... 5.95 
192 Sec #1 700 V.C.T.@ .090A; Sec #2.6.3 

V.C.T. @ 4A; Sec #3 -5V @ 3A SNC .... 3.89 
HIGH VOLTAGE TRANSFORMER, 117V 50/60 C Primary 
*1158 Pri -117V, 50/80C; Sec 4000V @.025A 

Jefferson 8.95 
.1157 Sec #1 4V @ 16.OA; Sec #2.51/ @ 1.75A 

Jefferson 5.75 
239 Sec #1 5Y @ 3.25A; Sec # 5V @3.25A 

can deliver 5V @ 6.5A; 10V.C.T. @ 3.25A 
SNC 2.50 

FILTER CHOKE 
1161 Dual 30 henry, .020A Jefferson ...... 1.00 

Current ratings for these items are conservative. 
They are Government equipment and are underrated. 
High -voltage insulation. 
TANK CIRCUIT, 150 -200 Mc. Uses 2.826's. 

In Metal Shield Box, complete w /tubes... $7.95 ea. 
CONTROL STRIP, ANTENNA LINE. Uses 2 -9006, 

1 -9002. Has 6VAC DPST relay. Complete 
w /tubes and relay 2.50 ea. 

KNOB ASSORTMENT 20 for $1.00 
SARKES TARZIAN TUNERS. Uses 1 -6C4, 

2 -6.305. Good condition. As is, less tubes 2.98 ea. 

PANEL LAMPS 
Type 47 10 for $0.55 

100 for 4.95 
Type 44 10 for .45 

100 for 3.95 
RECEIVER LOOP ANTENNA ASSORTMENT.10 for $2.39 
AC LINE CORDS, MOULDED RUBBER PLUGS 

ASSORTED 10 for 1.95 

ATTENTION INDUSTRIAL USERSUII 
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 
Bondy Hylugs 
Fiberglass Yarn 
We invite your inquiries. We will reply the same 
day your query is received. 

Key Electronics Division 
1801 N. LONGWOOD ST. BALTIMORE 16, MARYLAND 
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There's a big factor showing up in the tape recording 
world ... it's the tragedy of High Maintenance Costs. 

Many radio stations are confronted with the daily 
ritual of recorder checking and adjusting. Added to 
the time cost of such inspections is the cost of fre- 
quent parts replacements and loss of program time. 

In contrast, Ampex users find their equipment will 
operate continuously eighteen hours a day with but 
infrequent inspection. Upkeep and replacements are 
olmost nil; heads have remarkably long life. Ampex 
performance is constant over long periods of contin- 
uous operation. Long life with low maintenance is 

assured in each Ampex recorder by high manufac- 
turing standards and complete test of each machine 
before shipment. It all adds up to one sure fact - 
Ampex quickly pays for itself out of savings from 

lower operating costs and added dependability. 

r 

Complete Specifications on Request 
Shown is the time proven Model 300 Console. 
Throughout the field of professional audio 
recording this machine is the recognized 
leader. 

osissilimuluzurnmatzucangso 
11 

auAAA 
AMPEX ELECTRIC CORP. 
Redwood City, California 

AX . Lx= Dealers in Principal Cities 
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the ratio detector circuit has facili- 
tated the development of a crystal 
diode ratio detector circuit that pro- 
vides performance data approximately 
equivalent to that obtainable from a 
vacuum tube. The crystal diode cir- 
cuit has excellent physical advantages 
over the vacuum tube diode with re- 
spect to savings in weight, power, and 
space, making possible the develop- 
ment of battery- operated, portable -type 
FM receivers. 

The ratio detector circuit depends 
critically upon close balance between 
the two individual parts of the circuit 
in order to obtain a high degree of 
linearity and to provide the amount of 
AM suppression desirable in an FM 
receiver. The modified form of ratio 
detector circuit here presented will 
yield results comparable to those 
achievable by a vacuum tube circuit, 
assuming that both units are properly 
designed and equally well constructed. 

The combined load circuit shown in 
Fig. 11, has a time constant long with 
respect to the period of any AM com- 
ponents present and causes the sum 
of the diode output voltages to remain 
constant as far as AM components are 
concerned. Since the sum of the diode 
voltages is thus fixed by the long time 
constant load circuit, the ratio detec- 
tor is not responsive to the dynamic 
changes in the amplitude of the signal. 

The audio output due to frequency 
modulation of the applied signal re- 
sults from a change in the magnitude 
of the two diode voltages, the net ef- 
fect of which is to make the circuit 
responsive only to variations in signal 
frequency and not to dynamic changes 
in signal amplitude. Thus AM com- 
ponents due to noise and multipath 
transmission effects are largely sup- 
pressed in the ratio detector. 

To obtain maximum suppression of 
amplitude variations in the output of 
the ratio detector, it is essential that 
the two halves of the circuit be bal- 
anced and remain so throughout the 
entire dynamic range of the input sig- 
nal. This requires close tolerances in 
the resistance and capacitance values 
and careful design of the input trans- 
former primary, secondary, and terti- 
ary windings, as well as close matching 
of the diode characteristics. The close 
matching of the diode characteristics 
is most critical; for this reason it is 
generally necessary to supplement the 
ratio detector with some means of AM 
reduction before the ratio detector 
stage. In this one respect crystals have 
some superiority over vacuum tube 
diodes. Additional details on this point 
will be given later. 

Many attempts to substitute crystal 
diodes for vacuum tubes in the con- 
ventional ratio detector circuit have 
been unsuccessful, in that little or no 
AM reduction was obtained, and the 
circuit itself proved to be unstable 
both with respect to symmetry of de- 
tector characteristic and permanency 
of alignment. However, with suitable 
modification of the basic circuit ar- 
rangement the undesirable effects of 
the variations in the back resistance 
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INPUT 
500 
ppfd. 

Fig. 1l. Crystal diode shunt ratio detector. 

of the crystal can be largely elimi- 
nated, and a germanium diode ratio 
detector exhibiting the characteristics 
of the vacuum tube diode circuit can 
be designed. 

Modifications from the conventional 
type ratio detector circuit are rela- 
tively minor, as can be gathered from 
a consideration of the modified shunt 
ratio detector circuit shown in Fig. 11. 
The load resistors for the crystals are 
shunt rather than series connected. 
Electronically, the shunt circuit is 
equivalent to the series circuit in that, 
for given values of load resistance and 
signal voltage, the rectification effi- 
ciency is essentially the same for both. 

Shunt connection of the crystal di- 
odes makes possible the use of resist- 
ances in parallel with the crystals, 
each of which is of much lower value 
than the back resistance of the crystal 
across which it is connected; these re- 
sistances have the effect of swamping 
out the crystal back resistances. This 
detector circuit is relatively insensi- 
tive to changes in crystal back resist- 
ance and tends to reduce static and 
dynamic imbalance between the halves 
of the circuit. By virtue of their high 
conductance, crystals tend to provide 
somewhat improved circuit efficiency 
over vacuum tube diodes. Low shunt- 
ing resistors, however, reduce efficiency 
as compared to vacuum tubes. Diode 
balance or AM suppression can only be 
obtained at the expense of output. 

There are numerous advantages to 
be gained by using crystal diodes to 
replace the vacuum tubes in this type 
of circuit: 

1. Compactness -The entire assem- 
bly can be built into the same shield 
can as a plug -in device if one is willing 
to use the Vector socket technique. 
The associated condensers and resis- 
tors, in addition to the two germanium 
diodes, occupy so little space that there 
is plenty of room to make a complete 
package unit of the entire ratio detec- 
tor circuit. 

2. Filament Elimination -The elim- 
ination of heater requirements mate- 
rially reduces hum difficulties, par- 
ticularly with series heater circuits, 
where the potential difference between 
cathode and heater of a detector tube 
may be quite large. 

3. Parts Elimination -This makes 
for economy in the number of com- 
ponent parts, such as the socket and 
a smaller size filament transformer, 
which result in a substantial saving of 
space and reduction of weight. 

4. Imbalance Elimination -There is 
complete elimination of imbalance re- 
January, 1952 

NOW..THE 1952 IMPROVED "630 ". 
with the NEW CASCODE TUNER.:. 

4 Microvolt Sensitivity 

. BRINGS IN RECEPTION UP TO 200 MILES 

This wuazbring new 
in 

Sbtter DX-2 
recepton 

handles 
up to 

all 
200 
tubes 

milesfrom witthout the 

use of boosters and will work where other sets have 

.el developed 
NEW STANDARD idtN 

less Rs 
COIL 

This 
CASCODE utilizes the newlyat 

shielded 

3BÌ(7 tube with the gold plated grid ... is fully 

against roved) 
Markdflyback with built in AGO for rbeltter picture 

new Imp t: 3 stage sync separator; 5 hour minimum 

control; 15 KV output: run at factory. Moulded 
improved new 

densers; syncro lock; 

Ferrite core width coil for greater 

range of widthrms rong FM 
sound system; improved 
adjustment and second horizontal aligned 
linearity control. Factory wired, 

& tested before shipment. Phono connec- 

tion and switch on chassis. Complete with 

RCA 
ABLIEF FOR COLORr 

DIRECTLY 
AND UHF STATIONS. 

"ECONOMY" 
38x221/ x221/o -16" & 

17" $49.95 
41x25x23 -16" to 20 " 59.95 
45x28x25 -24" tube 74.95 

Blonde $10 additional. 

PRICE SMASHING 
VALUES IN TV CABINETS 

FOR THE 630 CHASSIS 
Beautiful, richly finished, hand rubbed 
mahogany cabinets fo suit every taste. 
They are designed fo house the "630" 
chassis, 12" speaker and up fo 20" TV 
tube. The combination cabinets will hold 
only a 20" TV tube, radio and Webster 
record changer, with ample record space. 
All cabinets are equipped with mask and 
mounting brackets. The perfect chassis de 
serves a perfect cabinet. It will be a foca 
point of beauty in your home. Other mod- 
els in stock. When ordering chassis and 
cabinet, no chassis mounting bracket 
needed. Send for FREE circular. 

SEND POSTCARD TO BE PUT 
ON FREE MAILING LIST 

"ELITE" 
Combination- 30x400231/2. Red antique gen. leather. Gold leaf hand tooling....$139.95 
In limed oak, gold colored leather.$149.95 

TV TUBE EXTRA 
Fact Stan 

dard a 
Y New -1Bst 

nquds 

ality 
141 /z Re 

0000d 
guar , . "'$22.95 16" Rectangular .... 23.95 

17" Rectangular .. 29.9e 
20" Rectangular . 32'95 24" Round, Metal . 

.. 3995 Ring, & sleeve for 24 ".. 67.50 All tubes 
r.5 Manufacture gua a n`,/ 

e EAR 

"STRATFORD" 
40x281/ x231/ . Genuine crotch 
Mahogany doors $84.95 

ESPEY FM -AM RADIO 
12 TUBES $6995 Push Pull 
Out Put 

300 OHM TV WIRE 
1000 ft. spool$17.95 
100 ft. spool $2.00 

RECORD CHANGER NATIONALLY ADVERTISED 3 SPEED 
Series _100 $2995 

SPECIAL VALUES STANDARD COIL TUNER TV MASKS- 1G &17 "- $4,95 :20 "- $7.95 :0$22.95 RR G NCY BOOSTER MODEL DB410 14'15 AMPLIFIER, extended control 19. 
54.95 We carry a complete line of 630 component We have a full line f RADIO TUBES, parts. FROM 40% TO 60% OFF LIST. 

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

AI REX RADIO CORP. 171 
WASHINGT NST., N. V. C. 

7, N. Y. 

For GREATER TV ENJOYMENT .. 

Cat. No. F -10 
List $3.75 

Install a MOSLEY 3 -WAY ANTENNA SWITCH 
Here's convenience! MOSLEY TV Antenna Switches 

give instant, easy selection of any one of three antennas. 
Special rotary type switch, making silver -to- silver con- 
tact, assures low -loss, constant impedance. 

Cat. No. F -10 is Flush Mounted Switch and Lead -in 
Socket combination for neat, concealed -in -wall installa- 
tion in standard electrical box. Cat. No. F -20 is enclosed 
in attractive plastic case for mounting on wall or back 
of set. Both models available in brown or ivory. 

MOSLEY Low -Loss TV Antenna Accessories Provide 
BETTER TV PICTURES Through More Efficient In- 
stallation! 

Af leading Radio Parts Jobbers everywhere 

MOSLEY ELECTRONICS 
riLuancdk 

and! 
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SAYE UP 

COMPLETE 
Why search for parts. 
for a perfect installation 
parts. No wrong sizes. 
sou. handling, costs. 
you. below who you 

' below wholesale 'ale 
satisfy you or your 

Rocket 5 Element 
Excellent Pictures 

HIGH GAIN. Clearer, 
PERFECT PICTURES 
interference from ghosts 
pattern. Five elements 
directors. and one reflector. 
PEDANCE. Molded 
strength. Exclusive 
tenna turning or 
STURDY. TROUBLE -FREE 
calls. No broken elements. 

Bather. Elements of 
bottom. QUICK RIG. 
swing elements into 
ple . wick 
nel, high or low band. 

TO 53% ON 

ANTENNA KITS 
We 

v 
put everything you need 

in one kit. No forgotten 
By prepacking these hits, to 

These a passed on 
buy 

cost. 
All 

kits 
prices, 

cost. All kits guaranteed to 
money back. 

YAGI KITS 
in Fringe Areas 

sharper. steadier pictures, 
IN FRINGE AREAS. Minimum 

and noise due to a directive 
include v e folded dipole, three 

MATCHES 300 OHMS IM- 
insulator provides additional 

design mast clamp prevents an- 
canting. under any 

c 
onditions. 

CONSTRUCTION. No return 
Stands the test of severest 

heavy aluminum- clamped top and 
Completely pre -assembled, Just 

line and tighten wing nuts. Sim- 
easy. Available for any chan- 

FRINGE AREA YAGI KIT 
For people over 30 miles 

from station 
2 Yagi Antenna for Chan- 

nels 7, 8, 9, 10, 11, 
12. 12 $19.00 

1 Pair Stacking 
Bars (Tie Rods) 2.00 

KIT 2 -foot \Iasi Soe- 
tieet Ohm 4,50 

miles 75 Feet 300 Ohm 
Twin Lead @ 

Chan- 5e foot ..... 3.75 
11, 60 Feet Galvanized 

9.50 Guy Wire 
2.25 1 t /._c foot .90 

3 No. 4 Guy Wire 
2.50 Screw Eyes @ 

.05 5c each .15 
2 Mast Standoffs 

@ 
o 
-c each .10 

3.25 1 Guy Ring for 
Guy Wire .15 

In- 3 Screw Eye In- 
.18 s lator 

each Ml's gc h .18 
1.25 I Mounting Base .45 

1 Lightning At'- 
.15 rester ... 1.25 

Channels to Sheet .15 

Total Value $32.58 
Channels 7, 8, 9. 10, 11, 

12. 13 Kits. You 
9.25 Pay 515.25 

Channels 4, 5, 6 
14.25 Kits, You Pay. 22.25 

Channels : t 3 
17.25 Kits, You Pay 25.25 

a DIFFERENT Yagi antenna. 
exact channel number desired. 

y ur above may be purchased sep- 
- 

BY NATIONAL ELECTRONICS. 

METROPOLITAN VAGI 
For people under 30 

from station 
1 Yagi Antenna for 

nel 7, 8, 9, 10, 
12. 13 $ 

1 5 -Foot Mast 
1 Chimney Mount 
1 Mast Standoff 

65 Feet 300 Ohm 
Twin Lead @ 
5c foot 

3 Screw Eye In- 
sulator Stand- 
offs @ 6c each 

1 Leightnin, Ar- 
rester 

1 Instruction Sheet 
Channe Is 7 to 13 

Total Value 519.13 
Channels 7, 8, 9, 

10, 11. 12, 13 
Kit, You Pay.. .$ 

Channels 4. 5, 6 
Kits, You Pay. 

Channels - o r 3 
Kits, You Pay 

EACH CIIANNEI, requires 
When ordering, specify 
Any merchandise listed 
arately at prices shown. 
SOLD ONLY BY MAIL 

.\._,,, 
Nb 

V,,,,,\. 

- -- á!':il 

AX-599 
tronic. 

weather or temperature, 
electrically. Included 
men's Array" are: 

18 hi- tensile 
1 set of 
Universal 
Directronic 
75 feet of 
1 stacked 

AX -56 Directronic, 
AX -566 Directronic, 
AX -59 Directronic, 
All above antenna 
Switch. 
SOLD ONLY BY 

$15.90 

connecting 
U 

Beam 
Tri 

array 
6 

9 

MAIL 

Rocket DIRECTRONIC 
MOTORLESS 

TV ANTENNA 
360° 

Electronically -, Switched Beam 
No Motors 
No Roof 
Orientation 
No Electric 
Power 
No Ghosts 

The Directron- 
ic element, 13 element, 
360° antenna 
is the finest 
for ultrafringe 

metropoli- 
tan reception. 
The HI -PAC 
molded insu- 
lator is a ma- Direc- terial of ex- As shown. trente tensile 
strength not affected by 

either mechanically or 
in the AX -699 "Service- 

aluminum alloy elements 
stubs (3) 

Clamps for masts to 11/2" 
Selector 

-X Cable 
per carton 

element Single $ 9.05 
12 element Stacked 14.25 

element Single 9.95 
prices include Tri -X Cable and 

BY NATIONAL ELECTRONICS 

Rocket All Channel CONICAL KITS 
This sturdy, all-alu- 
minum TV 

a is designed 
for broad -band r cep - 
tion on all TV chan- 
nels, plus FM, High ain, 4 to 1 front to 
back ratio. For use 
with 72- 150 -300 ohm 
lines. Low inception 
angle, 

METROPOLITAN KIT F -44 FRINGE AREA KIT F -44X 
No. 1 58.95 No. 2 513.95 

Rocket Conical Kits contain same accessories as Yogi 
Kits above. 
Any merchandise listed above may be purchased 
separately at prices shown. 
SOLD ONLY BY MAIL BY NATIONAL ELECTRONICS. 
Prices subject to change without notice. All prices 
F.O.B. Cleveland -Do not remit more than complete 
purchase price. Pay shipping charges on eipt of 
goods. 25% on C.O.D. orders, please. Money back 
guarantee. 

Fer Faster Service, Address Desk RN -1 

/ t / / 
OF CLEVELAND 

THE HOUSE OF TV-VALUES 
Delco Building Cleveland 3, Ohio 
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suiting from contact potential effects 
in diode elements. Contact potential 
may upset static balance between the 
halves of the circuit. 

In FM detector circuits that are 
properly balanced maximum AM sup- 
pression occurs at that frequency cor- 
responding to the crossover of the 
detector characteristic. A crystal cir- 
cuit is somewhat more susceptible to 
residual amplitude modulation than a 
6AL5 duo -diode circuit. 

The load resistance in a crystal type 
ratio detector circuit has some effect 
upon circuit sensitivity as well as upon 
AM reduction. Sensitivity as used 
here indicates the ratio of the d.c. 
voltage across the holding condenser 
to the r.f. voltage across the secondary 
of the input transformer. 

On the basis of experimental curves 
showing circuit performance with load 
resistances varying from 5000 to 50,000 
ohms, it has been found that the cir- 
cuit is most stable when the load re- 
sistance is kept small with respect to 
the back resistance of the crystals. 
Values from 15,000 to 20,000 ohms are 
a nice compromise among the variety 
of factors which obtain. 

In some respects a crystal circuit is 
superior to a vacuum tube circuit for 
AM suppression, but for an off -tune 
signal, background noise is quite likely 
to be greater. On the other hand, a 
crystal circuit is simpler to align than 
a vacuum tube circuit, by virtue of 
elimination of contact potential im- 
balance effects. 

A ratio detector circuit may be ad- 
justed for virtually any pair of crys- 
tals, but the AM reduction will vary 
from pair to pair, because of the de- 
gree of variability in the dynamic for- 
ward characteristics. With random 
selection of crystals an AM reduction 
factor of about 0.025 is possible, while 
with careful selection of crystals 
matched for similar forward dynamic 
characteristics the AM reduction f ac- 
tor is better than 0.010. 

0.6 

0.5 

0.4 

0.3 

0.2 

0.1 

o 

A 

B 

0 20 40 60 
RELATIVE SIGNAL VOLTAGE (DB) 

Fig. 12. Effect of single crystal diode dy- 
namic limiter on AM reduction factor for 
shunt crystal diode ratio detector. (A) Crys- 
tal diode ratio detector only. (B) Crystal 
diode ratio detector and dynamic limiter. 
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.01 

.004 

f 

CRYSTAL 
RATIO DETECTOR 

ONLY 11, 
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II'S 
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CRYSTAL DIODE 
RATIO DETECTOR 
WITH DYNAMIC 

I LIMITER R 

= 
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1111111118 
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KC OFF RESONANCE 

Fig. 13. The effect of a single diode dy- 
namic limiter on the AM reduction factor 
over entire band of operating frequencies. 

Whenever it is desirable to achieve 
a degree of AM suppression compara- 
ble to that achieved by a vacuum tube 
grid bias limiter, a circuit involving a 
crystal diode dynamic limiter just be- 
fore the ratio detector stage is indi- 
cated. In addition to providing a sub- 

Fig. 14. Dynamic limiter and ratio detector with (A) single and (B) double diodes. 
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Thousands read the best -seller! Millions 
have seen and will see the thrilling movie! 

Fig. 15. One manufacturer's commercial 
adaptation of a ratio detector circuit. 

stantial degree of AM suppression in 
itself a dynamic limiter tends to mini- 
mize the necessity for AM suppression 
by the ratio detector. 

In such a combination germanium 
diode circuit crystal selection may be 
eliminated in the ratio detector stage. 
This is because a dynamic limiter ex- 
tends AM suppression to lower input 
signal levels and over a wider fre- 
quency deviation range from the mean 
signal frequency. Fig. 12 and Fig. 13 
show the AM reduction factor as a 
function of signal level both with and 
without the dynamic limiter. 

In summary, then, a crystal diode 
shunt type ratio detector combined 
with a crystal diode dynamic limiter 
will provide an audio output com- 
parable to that obtainable with the 
conventional duo -diode tube ratio de- 
tector of the 6AL5 type. A suggested 
circuit is shown in Fig. 14. 

Fig. 15 shows a commercial applica- 
tion of the 1N48 to a good ratio detec- 
tor circuit. 

(To be continued) 

NEW RADIO -RELAY 
PLANNED 

THE Long Lines Department of the 
American Telephone and Telegraph 

Company has revealed plans for a radio - 
relay system to operate between Pitts- 
burgh, Pa. and St. Louis, Missouri. 

An existing relay system which now 
connects Columbus, Dayton, and Indi- 
anapolis would make up the central sec- 
tion of the proposed route. When com- 
pleted, the system, including the Co- 
lumbus- Indianapolis section, will rep- 
resent an investment of about 9 million 
dollars. 

The new system would be the second 
east -west microwave route across the 
midwest. It will augment cable and 
wire facilities and will tie -in to the 
coast -to -coast microwave highway at 
Pittsburgh. 

The new relay system is to have a 
total of 24 microwave stations. Expected 
to be ready in mid -1953, the new route 
will provide, initially, hundreds of tele- 
phone message circuits. When fully de- 
veloped it will provide over a thousand 
message circuits and several television 
channels. 30= 

January, 1952 

by the makers of professional radio 

equipment for the 

greatest adventure of our time! 
Despite 101 days of salt spray and 
even total immersion, a National 

transmitter and receiver kept the world famed Kon -Tiki Expedition 
in touch with the world! Now the same rugged dependability is yours 
in the amazing SW -54, the 
"Mighty Midget" broadcast and 
shortwave receiver (540 kcs. to 
30 mcs.). Measures only 11" x 
7" x 7 ". Write for details and 
name of nearest supplier! 

NATIONAL COMPANY, Inc. 
M A L D E N , . M A S S A C H U S E T T S 

LAST OF THE HI WATTERS! 

150 -WATT GENERAL ELECTRIC BC -375 -E 
RADIO TRANSMITTER 

Voice & Code to 1,000 miles and m Includes 5 tuning units, 5 plugs, ant. tuning unit, dynamotor, tubes. etc., ready to use. U. S. Govt. surplus. Tropi- alized. Use in boats, trucks, at airports, on farms. MANY OTHER USES. Price upon request. 
Converted to Crystal Control, 1 tuning un it....$225.00 
POWER SUPPLY UNIT, in 115 V. A -C; out 24 -28 V. D -C, CC 30 A.. for BC- 375 -E, $150.00; 230 V. model available. 20We with order,V balance C.O.D. Prompt shipment. 

OTHER GOV'T SURPLUS SPECIALS 
ANTENNA KNIFE -SWITCH SW -225. Square D Co. 

base13- DAY -44. 3 -pole, 2 pos., on porc. posts 21/a" high; /8"x8 "x1/4 ". Sig. C. # 3Z8225. NEW, bxd.ea.$1.95 
HEADSET ADAPTER MC- 385 -C. Matches hi to low imp., for HS -33 or HS -38. Has jack for PL -55. Sig. C. #4AK985C. NEW cond., bxd. ea 65e 
CONTROL UNIT RM -23. Permits patching 6 radio re- ceivers to 5 phone channels. P/o RC -76, -168. Sig. C. #2C670 -23. NEW Cond. ea. $29.95 
CONTROL UNIT RM -25. Permits intercom. P/o SCR - 561, -572, -642. Sig. C. ol2C679 -25. NEW. ea. $49.95 
DYNAMOTOR PE -94. In 28 V. D -C; out 14.5 V. D -C, 4.9 A., 300 V. D.C. 260 ma., and neg. bias. 150 V. D.C. 10 ma. P/o SCR -522. Sig. C. #3H1894C. Good 
used cond. F.O.B. Kingman, Ariz. ea. $6.95 
WRITING STANDS MC- 308 -B. Holds tape for writing. P/o Facsimile Eqpt. RC -58. Sig. C. #6M2200B. NEW cond. Ideal for memos., skeds, etc. ea. $1.98 
CORD CD -605, 2 tinsel conductors, 61 /e ft. lone; ye- 
lets, spades. Sig. C. }í3E1605 -6.5. NEW. a 19e 
CONNECTORS: 4106 -P, w /AN- 3054 -24 ( Rumsen Co.). AN- 3102 -22 -95 (Amphenol) ea. $5.95 

e RSK'S2_-22 (Plug, .49 RS(Cooso2C -82 Plug, w / set 
(Cannon) 

types 
..... et 149 

Many more tyPes available i neiudi 
set 

IJG. 

COMPONENTSSUPPLY CO. Dept.1RN Newi gtse tN. Y. I 63.8717 
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INDISPENSABLE! 

PHOTOFACT BOOKS 

Photofact Television Course. Covers TV principles, oper- 
ation and practice. 216 pages; profusely illustrated; 81/2 
x 1 1 ". 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 1948 -49. Paper bound. Order CM-2. Only $4.95 

1947 -1948 Changer Manual. Vol. 1. Covers 40 post- 
war models up to 1948. Order CM -1 Only $3.95 

Recording & Reproduction of Sound. A complete au- 
thoritative treatment of all phases of recording and amplifi- 
cation. 6 x 9 ". Order RR -1 Only $5.00 

Audio Amplifiers. Vol. 3. Clear, uniform, accurate data on 
50 important audio amplifiers, plus full coverage of 22 FM 
and AM tuners, produced during 1950. 362 pages, 81/2 
x 11 ". Order AA -3 Only $3.95 

Audio Amplifiers. Vol. 2. A complete analysis of 104 
well -known audio amplifiers and 12 tuners made 1949 -50. 
368 pages, 81/2 x 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 
11". 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 lohher or write direct to 

HOWARD W. SAMS & CO., INC., 2201 E. 46th St., Indianapolis 5, Indiana 

HOWARD W. SAMS & CO., INC. 
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Mac's Service Shop 
(Continued from page 62) 

forming other jobs of mechanical ma- 
nipulation in very restricted quarters. 
When working on live receivers, it is 
a good idea to slip a length of spaghetti 
over the shanks so that you will not 
short out anything." 

"And don't forget to mumble `This 
may hurt a little' before you start 
using them on a set," Barney advised. 
"But how about the automobile me- 
chanics ? Did they watch you too 
closely for you to steal any of their 
stuff ?" 

" `Borrow' is the word," Mac cor- 
rected with a pained expression; "and 
I did get some tools and ideas at the 
garage. Notice these three additions 
to our pliers department : that big, 
loose -jawed pair is known as water - 
pump pliers, and they are just the stuff 
for grabbing hold of a can -type elec- 
trolytic and holding it solidly while 
you unscrew the big mounting nut. For 
that matter, they are also fine for 
starting those nuts or for acting as a 
wrench on any outsize nuts for which 
we do not ordinarily have an end - 
wrench. The pliers with the short 
powerful jaws are called battery pliers, 
and they are fine for any job where 
you need some extra leverage. The 
tiny little pliers are ignition pliers, 
and they have a dozen uses around the 
shop. For example, they can be used 
for loosening or tightening the nuts 
that hold speaker spiders, for loosening 
speaker mounting nuts when the bolts 
are so long that our spintite wrenches 
will not reach them, or for doing any 
job where you need to grip something 
firmly in a space where there is no 
room for ordinary pliers." 

Before continuing, Mac opened a box 
sitting beneath the bench and revealed 
a brightly -painted little bench -grinder. 
"I was shamed into buying this," he 
said with a grin. "The other night 
Homer Frank, my favorite garage me- 
chanic, was loafing here while I turned 
out a few sets. He got to prowling 
around in the tools and nearly had a 
fit when he saw our collection of drills, 
punches, chisels, and screwdrivers, 
which he insisted was the sorriest lot 
he had ever seen outside of a toy tool 
chest! Then he did have a fit when he 
wanted to sharpen them and I told him 
we had no electric grinder. 

"Homer declared that tools ought 
not be sold to a man who was too tight 
to buy equipment to maintain them. 
He said the emery wheel in his garage 
got more of a workout than any other 
power tool in the shop. He pointed 
out that if we had a grinder here we 
could keep our chisels sharp, our 
punches punching, our screwdriver bits 
square, and our bits so they would cut. 
He kept insisting that he could punch 
a hole quicker using a nail for a drill 
than I could using some of the bits we 
have in our collection. After listening 
to about twenty minutes of that kind 
of talk I promised to buy a grinder just 

* * * * * * * * * * * * * * * ** * * * * * * * * ** 
WE NEED YOUR 

>f Surplus 
Electronic Equipment* 

WE PAY TOP $$$ FOR: 
*WANTE 
lc 

>F 

Radio Receivers An Connectors 
Transmitters Clamps 
ARC -1 
ARC -3 

Plugs 
Cords >F 

ART -13 Relays 
Control Boxes Telephone Materials >f 

Indicators WE BUY ANYTHING!! 
ñr 

* 
WRITE, WIRE TODAY! 

TELL US WHAT YOU HAVE 
>f 

TALLEN COMPANY, INC. >f 
* Dept. RN, 159 Carlton Ave. >a 

>f Brooklyn 5, N. Y. 

10 CASH IN ON _ 

FRINGE AREA SALES 
with the sensational 

II 

DAVIS 
SUPER RHOMBIC 
ANTENNA 

Eliminates ghosts! 

Eliminates costly stacked arrays! 

Gives all- channel coverage with 
gain of over 12 DB! 

Features exclusive 15- degree tilt 
to take advantage of horizontal 
wave lengths. 

Extensively lab and field tested. 
Constructed with aluminum alloy 
elements that out -perform cop- 
per wire rhombics. 

Space tapered elements construc- 
tion gives automatic match to all 
commonly used lead -ins without 
matching transformer. 

Super- sensitive 12- degree directiv- 
ity for maximum distance (DX) 
reception and ghost elimination. 

Pre -assembled, lightweight con- 
struction cuts installation time to 
minutes! 

TO: DAVIS ELECTRONICS 14 

3047 W. Olympic Blvd., Los Angeles 6, California 
Sir: Rush information to me as checked below: 

Send free technical data on Super Rhombic 
Antenna. 
Send name and address of nearest jobber. 

Name 

Street 

City State 
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to shut him up; but I've got a sneak- 
ing suspicion he was right to a certain 
extent." 

"Well, it certainly does me a lot of 
good to know that you were on the re- 
ceiving end of a currying for once," 
Barney commented. "My only regret 
is that I was not here to listen to him 
pour it on." 

"Never mind that," Mac told him. 
"The point I want you to keep in mind 
is that we can speed up our own work 
a lot if we will keep our eyes open for 
tools and techniques employed in other 
lines of service work that can be used 
to advantage in our shop." 

"Hm- m -m -m," Barney said, thought- 
fully stroking his chin, "you have 
something there; and I'm going to look 
into another form of repair and main- 
tenance shop this very noon- hour." 

"And where would that be ?" Mac 
asked suspiciously. 

"At that beauty shop on the next 
corner," Barney explained. "There's 
the cutest little redhead working in 
there who has been giving me the eye 
every day when I go to lunch; so today 
I'll just drop in and casually ask -" 

Before he could finish the sentence 
Mac grabbed up the cardboard box in 
which the grinder had been and 
crushed it down over the boy's ears. 

CIVIL DEFENSE FILM 
GENERAL Electric Company recently 

previewed a new film which evalu- 
ates the need for a good, efficient com- 
munications system in times of 
emergency. 

Produced by the March of Time for 
G -E, the new film has been entitled, 
"A Voice Shall Be Heard ". 

Emphasizing the use of two -way 
radio in the community, the filai graph- 
ically illustrates the operation of a cen- 
trally- controlled communications set- 
up and its coordination of mobile units. 
It first evaluates the part two -way radio 
plays in peacetime and then considers 
its requirements in an Atomic War. The 
film points out the need for this type of 
communication to be used when all 
other types of communications are in- 
operative. 

'l'he film unfolds the story of Syracuse 
under an atomic attack and portrayed 
the effectiveness of its civil defense 
measures. The destruction of Syracuse 
is depicted in such a manner that the 
viewer is able to foresee the possibility 
of this destruction in his own com- 
munity. 

The company is making this film 
available for local showings through 
many of its local offices. All that is re- 
quired is that organizations contact the 
nearest office to schedule a showing of 
this film. 

'l'he following General Electric offices 
will be handling the film: 113 South 
Salina Street, Syracuse, New York, e/o 
Il. M. Wales; 187 Spring Street, Atlanta 
3, Georgia, c/o J. W. Bryant; 2511 -13 
Book Tower, Detroit 26, Michigan, e/o 
R. L. Casselberry; 106 W. Fourteenth St., 
Kansas City 6, Mo., c/o C. G. Turner; 
901 Ross Avenue, Dallas 2, Texas, c/o 
J. W. Rondel; and 235 Montgomery St., 
San Francisco 6, California, c/o L. R. 
Sheeley. 
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ELECTRIC 

SOLDERING 

IRON 
OSE Co's sí,i'i: 

FREE This Superior Elecfric SOLDERING IRON. 
What every serviceman needs! 

Yours absolutely FREE! 

VERY LOWEST PRICES TUBES Receiving -Transmitting -TV 

RMA GUARANTEED -STANDARD BRANDS 
0Z4 .... $ .59 6BQ7 .. $2.29 12BE6 $ .79 
LAS .... .89 6C4 .... .79 12BH7 1.19 
1A7 .... 1.09 6CB6 .. .89 12BY7 1.19 
1B3 .... 1.19 6CD6 .. 2.69 12827 1.09 
1H5 ... .79 6D6 . . 1.09 125147 .89 
1LN5 .. 1.19 6J5 .... .69 125117 . .79 
IRS ... .99 616 .... 1.29 12SL7 1.19 
1T4 .... .99 656 ... .79 12SN7 .99 
1U4 ... .89 616 .... 1.79 12507 . .69 
1 V2 ... .69 6Q7 . . . .99 1497 1.09 
1X2A .. 1.19 6S4 .... .79 14B6 1.09 
3Q5 ... 1.19 658. 1.29 1407 . 1.09 6567 .79 
51.14 ... .79 65K7 .79 19BG6 . 2.99 
5V4 ... 1.39 651.7 1.19 1916 1.59 
5Y3 ... .49 65N7 1.09 1918. 1.39 
6A6 .. 1.19 65Q7 .69 25806 1.49 
6AB4 .89 6T8 . 1.39 25L6 .79 
6AC7 1.39 6V6 .89 25W4 . .89 
6AG5 1.19 6W4 .79 3545 .89 
6AH6 1.89 6W6 .99 3565 . .99 
6AK5 1.89 6X4 .69 35C5 . .99 
6AL5 ... .79 7C4 .89 351.6 .79 
6AQS .. .89 7C5 .89 35W4 .59 
6AT6 ... .69 7F8 . .. . 1.59 35Y4 . .89 
6AUS .. 1.29 12AL5 . . .89 35Z5 .59 
6ÁU6 .79 12AT6 .. .69 39/44 .49 
64V5 .. 1.29 12AT7 .. 1.29 50A5 1.09 
6BÁ6 .. .79 12AÚ6 .89 SOBS .89 
6BC5 .. .89 12AU7 1.19 SOCS .89 
68E6 ... .89 12AV6 .69 5OL6 .79 
6BG6 .. 1.99 12A V 7 1.29 50Y6 . .89 
6BH6 .. .99 12ÁW6 1.29 80 .59 
61316 .89 12 A X 4 1.09 1171.7 1.89 
6BL7 1.39 124X7 1.19 11723 . .69 
6BN6 .. 1.29 12AY7 3.69 11726 1.19 
6606 .. 1.49 12BA6 .79 807 1.79 

Rose Saves You Plenty! 

ELECTROLYTIC CONDENSERS 
All Guaranteed Fresh Stock! 

Ea. Lots of 10 Lots of 100 
20,20 -150 V. S .39 53.70 $34.95 
40x40 -150 V. .45 4.30 39.95 
50x30 -150 V. .45 4.30 39.95 
50x50 -150 V. .49 4.50 41.95 
40x40,20 -150 V. .69 6.70 59.95 
50,30x20 -150 V. .69 6.70 59.95 
50x50 -150 V.(200.23 V. .79 7.70 69.95 
25- 25 V. .19 1.50 13.50 
25- 50 V. .19 1.50 13.50 
20-250 V. .29 2.59 23.95 
8-450 V. .39 3.69 32.50 

10-450 V. .39 3.69 32.50 
16-450 V. .59 5.69 49.50 

Order Now! Save Now! 
May be asst. for 100 lot prices! 

NOW AVAILABLE ... FREE! Write for new catalog in- 
eluding complete listings of tubes. parts. accessories for 
radio and TV and special test equipment catalog for in- 
struments and kits! 
MINIMUM ORDER: 55.00. 25,/r deposit with order, 
balance C.O.D. Include postage with order. All ter - 
-lnniili.e subject b prim sale. F.0. 1i.. Now York, N. Y. 
ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

*Nickel Chrome 
Wire Heating Ele. 

ent * Handsomely Plated 
Shaft 

*Replaceable Tips * U.L. 6 C.S.A. Approved 
For a limited time. The ROSE Co. is offering. absolut.ly 
FREE. this wonderful new Soldering Iron to Its custom- 
ers. With each order of 825 you get FREE this 75 Watt 
Electric Soldering Iron. A $50 order brings you a 100 
Watt Soldering Iron or two (2t 75 Watt Irons. A 75 
Watt Iron for each $25 order. Be sure to mention which 
iron you want with your order. Act quickly -order Now! 
GET THIS SUPERIOR ELECTRIC SOLDERING IRON NOW 

. ABSOLUTELY FREE. We're sorry that this offer 
does not include TV Chassis. Picture Tube.. or complete 
radios. 

TV PICTURE TUBES 
Full Year's Guarantee -Not Pro -Rated -Black Face -Brand 
New -Standard Brands -Sealed Cartons. 
1OBP4.. .524.95 16GP4. ..531.95 19AP4A..$37.95 
12LP4... 24.95 I6HP4... 33.95 20CP4... 37.95 
146P4... 24.95 17BP4... 29.95 24BP4... 69.95 

SPEAKERS 
All Alnico V- 

Every one a Buy: 
4" P.51..51.59 

5" P.M.. 1.69 
1.89 ea. 

12" P.M. 5.95 ea. 
4'x6" P.M. . 1.79 ea. 
6" 02 ohm with 

output 3.75 ea. 
4 "x0 1500ohm 
DEDUCT 

output Bfo3.49 
rice 

1of any Speaker in tots of 
0 or more. May be as- 

sorted. ORDER NOW be- 
fore cobalt freeze advances 
prices! 

GENUINE MOLDED 
CONDENSERS 
Fresh Stock - All Mineral 
Oil Filled - 100° Centi- 
g r a d e -Meets Jan. C91 
Tests. ALL 600 VOLTS. 
Cap. Per 10 Per 100 
.0111....5 .79 $ 6.90 
.002.... .79 6.90 
.00' .79 6.90 
.01 .89 7.90 
.02 .99 8.90 
.07 1.09 9.90 
.1 1.25 11.50 

May be asst. for 100 lot 
prices! 

Great 630 SUPER CHASSIS 
Bargain Priced for Terrific Savings! 

30 Tubes -RCA Lic. -For l6 to 24' Picture Tubes 
High efficiency high volt- 
age circuit 
Keyed AOC 
Automatic brightness 
control 
Special extra -high gain 
standard coil tuner 
Directly adaptable for 
color 
12" Quality speaker 
Factory wired, aligned L. 
tested 
Complete, ready to play 
Including hardware 6 
knobs 

Complete 

$144.50 
(less CRT) 

6300% Chassis. 3 times normal reception of regular 
Chassis. Needs no complicated antenna or booster. 

Red need to $159.50 (less CRT) 
FREE OFFER: Schematic diagram FREE with any 
chassis ordered! 

THERÓSeCOMPANY 
102 Park Place Dept. R -1 New York 7, N. Y. 

WANTED! 
ALL TYPES AIRCRAFT. RADAR, RADIO SETS. 
COMPONENTS. DYNAMOTORS AND ASSOCI- 
ATED EQUIPMENT. Such as ART -13, BC -611. 
Test Equipment, Etc. 

WE PAY TOI' DOLLAR! 
WEST REGION ELECTRONICS 

1437 South Norton Ave., Los Angeles 19, California 

RADIO COURSES 
RADIO OPERATING CODE 
RADIO SERVICING ELECTRONICS 

F.M. TELEVISION 
PREPARATION FOR C I V I L I A N, 
MARITIME. ARMY AND NAVY LI- 
CENSE REQUIREMENTS. 

Write for Catalog T.S. 

15 W. 63 St., N. Y. 23 
tNdicott 2.8117 

COrtland 7-6195 

WANTED 
Highest prices paid for surplus 
equipment parts and tubes. Of- 
fer us your surplus test equip- 
ment. PE 104 Power Units; IN 
106 Insulators; Hand Genera- 
tors GN 45; BC 610 Coils; Tun- 
ing Units; Transformers; An- 
tenna Loading Coils BC 939 -A; 
Frequency Meters BC 221; Rec- 
tifier RA 34 & Receivers BC 
312, BC 342 and BC 348. 

RADCOM ENGINEERING COMPANY 
8 Livingston Street Newark 3, N. J. 
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PEAK 
FOR VALUE! 

7 

CARTER MOBILE DYNAMOTOR 
6 Volt DC input, 400 Volts at 
375 MA. Output. Model No. 
4037AS. 7" Long, 4" Wide, 31/2" 
High, 10 lbs. (List Price.$70.00) 
BRAND NEW Only 

SENSITIVE RELAY 
D'arsonval moving coil 
type, mounted in meter 
case. Adj. 700 microamps 
to 1 ma. Made by 

$5.75 

PANEL 

ea. .! 5 

$2495 
6 VOLT DC RELAY 

Small Size. Ideal for 
Mobile Use, SPDT 

$0.99 

PANEL 
METERS 

NEW GOV'T SURPLUS 
STANDARD BRANDS 

*Special Scale 

2" METERS 
0 -1 MA $3.95 
0 -2 MA 3.25 
0 -5 MA. 2.45 
0 -30 MA 2.75 
0 -50 MA 2.75 
0 -100 MAs 2.45 
0 -200 MA 2.95 
0 -300 MA 2.95 
0 -10 MA, AC 2.95 
0 -2 AMP RF 2.95 
0 -50 AMP AC 3.25 
0 -30 AMP DC 2.95 

3" METERS 
0.1 MA. 3.95 
0 -1 MA 4.95 
0 -2 MA 4.50 
0 -50 AMP AC 5.95 
0 -2.5 AMP RF 5.95 
0.100 VDC (1 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 -4 KVDC (1 MA) 7.95 
0 -150 VAC 6.95 
0 -300 VAC 6.95 

FILTER CHOKES 
10 Hy 175 MA....$2.25 
10 Hy 250 MA.... 2.75 
10 Hy 350 MA.... 3.95 

6 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, 1000, 2000, 3000, 
4000, 5000, 6000, 
10000 $0.09 ea. 

Silver Mica Capacitors 
MMF: 10, 50, 60, 340, 
750, 780, 1000.$0.12 ea. 

Non -Inductive 
Resistors 

Ohms: 500, 2000, 12,500 
100 watts 50.75 

FILAMENT 
TRANSFORMER 

6.3 Volts at 10 Amps plus 
2.5 Volts CT at 12 Amps. 
3500 Volt Insulation, Pri- 
mary 115 Volt 60 Cy. 
Fully shielded. $2.99 ea. 

MICROAMMETERS 
3" METERS 

0-20 UA $17.95 
0-30 UA 15.95 
0-50 UA 11.95 
0-100 UA 9.95 
0-200 UA 6.95 
0-500 UA 5.95 

4" METERS 
0 -200 UA 9.50 

GE KV METER 
0-15 KV DC, 31/2" SQ. 
Bakelite 500 UA 
movement. 30 
Meg. 1% Ext. lti- 
plier $12.75 ea. 

2" GE Voltmeter 
0 -30 Volts DC Aircraft 
type B -60 ....$1.95 ea. 

OIL CONDENSERS 
3.75 mfd 660 vac $2.45 
1.75 mfd 400 vdc .39 
1 mfd 600 vdc .59 
10 mfd 600 vdc 1.95 
8x8 mfd 600 vdc 1.79 
15 mfd 1000 vde 4.95 
1 mfd 1500 vdc .89 
1.5 mid 1500 vdc .95 
4 mfd 1500 vdc 2.75 
1 mfd 2000 vdc 1.50 
6 mfd 2000 vdc 3.95 
8 mfd 2000 vdc 4.95 
1 mfd 2500 vdc 2.25 
4 mfd 2500 Vdc 4.95 
1 mfd 3600 vdc 1.95 
3 mfd 4000 vdc 7.95 
2 mfd 5000 vdc 7.95 
.1 mfd 7500 vdc 1.95 
.02 20,000 Vdc 9.95 
2 mfd 6 KV DC 12.95 
5 mfd 25 KV DC 39.50 

OIL CAPACITOR 
1.1.1 MFD 600 VDC 
SPECIAL 49e ea. 

WESTINGHOUSE 
FREQUENCY METER 

Type DY, 58 to 62 cycles, 
4" Meter with external 
Network. 

$32.50 

1% W. W. Resistors 
Ohms: 2K, 5K, 8500, 
50K, 100K ....$0.35 ea. 

BAKELITE CASED MICAS 
MFD VDC Price 
.001 600 $.18 
.002 600 .24 
.01 600 .26 
.02 600 .26 
.01 1 KV .45 
.002 1200 .35 

MFD VDC Price MFD VDC Price 
.024 1500 $0.65 
.033 1500 .75 
.02 2 KV .90 
.005 2500 .55 
.002 2500 .45 
.004 2500 .50 
.00015 KV .70 

.001 5 KV $1.60 

.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 

WIRE WOUND RESISTORS 
5 watt ohms: 25- 50.84- 200.2500 50.09 ea. 

10 watt ohms: 25- 40- 1325.2K -4K .35 ea. 
20 watt ohms: 150- 300 -750- 1K -1.5K, 

2.5K- 2.7K- 10K -20K ......... ea. 
30 watt ohms: 100 -3750- 1500 - .22 ea. 

100 100-3750-1500-2K, K, , lOK, 
15K, K, 20K0K, lOOK .59 ea. 

POWER SUPPLY KIT 
1 -UTC Power Transformer 700 VCT @ 60 ma, 
5V @ 2A, 6.3V @ 1.2A. 
2 -UTC 60 ma chokes. Transformer and chokes fully 
cased, transi. & 2 chokes SPECIAL $3.95 

ADJUSTABLE SLIDER RESISTORS 
20 Watt: 1, 5 Ohms $0,25 
50 Watt: 500 Ohms .35 
75 Watt: 100, 150, 200 Ohms .39 

100 Watt: 50, 3750 .69 

MISCELLANEOUS BARGAINS 
Ceramicons .0005 mfd 7 for $0.49 
Ceramicons .00002 mfd 7 for .49 
.05 600V Oil Tubular 12 for .99 
10K, 15K Pots 4 for .99 
Air Padder 50 MMF. APC50 .39 
.01 MFD, Moulded Paper Cond. 20 for .99 

PEAK ELECTRONICS CO. 
188 WASHINGTON ST., NEW YORK 7, N. Y. 

Phone COrtlandt 7- 6443 -4 
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Audio Simplified 
(Continued from page 56) 

from the equivalent circuit of Fig. 4B. 
The circuit at middle frequencies is 
used for this calculation, and the gain 
at high and low frequencies obtained 
from the frequency response curve. The 
formula used for this calculation is: 

RL 
Gain- A 

RP -I- RL 
where Ri= (RBRO) /(RB -F R0) is the 
total resistive load in the plate cir- 
cuit, and the negative sign indicates 
that there is a 180° change of phase in 
a single tube amplifier. For pentodes 
a more convenient simplified formula 
is that 

Gain = -G aRL 
which is approximate but fairly accu- 
rate, because of the high plate resis- 
tance of pentodes. 

(b) The output impedance of the 
tube is important when matching to 
attenuators, equalizers, transmission 
lines, and various other types of net- 
works. It can be determined from the 
equivalent circuit of Fig. 3. The grid 
resistor generally does not exist in 
such circuits, and the tube circuit is 
considered to consist of the circuit ele- 
ments up to this point, as shown in 
Fig. 3A. The output impedance at 
middle frequencies therefore appears 
as a resistance equal to the parallel 
combination of the plate load re- 
sistor and the tube plate resistance 
(RPRB) /(Rp -}- RB) in series through 
the coupling condenser, as shown in 
Fig. 3B. 

(c) Frequency response can be pre- 
dicted from the equivalent circuits at 
high and low frequencies shown in Fig. 
4B, together with the curves of Fig. 
4C. The coupling condenser and the 
following grid resistor give the low fre- 
quency response, while the total shunt 
capacity and the load resistance give 
the high frequency response. In deter- 
mining the high frequency response, it 
is essential to take the Miller effect of 
the following tube into account. 

(d) Harmonic distortion can be 
measured from the plate current char- 
acteristics of the tube as given in the 
tube handbook and from the load line. 
Considering the set of curves shown 
in Fig. 1A, it can be seen that if 
+1 volt is added to the grid voltage to 
change the bias to -1 volt, the voltage 
at the plate decreases by 35 volts, while 
if -1 volt is added to the grid voltage 
to change the bias to -3 volts, the 
voltage at the plate increases by 35 
volts. Therefore for a +1 volt peak 
grid swing this amplifier is very linear 
and shows little distortion. However, 
when +2 volts is added to the grid 
voltage to change the bias to 0`volts, 
the plate voltage decreases by 70 volts, 
while it only increases by 55 volts when 
-2 volts is added to the grid voltage 
to change the bias to -4 volts. There- 
fore, for a +2 volt peak grid swing the 
amplifier is not linear, and harmonic 
distortion is introduced into the output 

For Highest Quality and Profits - 
it's STANDARD WOOD 

AUDIO & TV CUSTOM CABINETS 
Model RX Bass Reflex 
Speaker Cabinets (top): 
for 15" & 12" speakers. 
Approximately 10,000 cu- 
bic inch capacity. Wider 
frequency & angle dis- 
tribution; higher power - 
handling capacity. Lu- 
mite grille: no sag or 
stain. Model RP Radio - 
Phono Cabinets(middle) : 

perfect companions to 
Model RX. Top panel 
for all FM -AM tuners, 
middle pull -out drawer 
for all record changers 
(positions interchange- 
able); bottom compart- 
ment for amplifiers. Se- 
ries RP3 Radio -Phono 
Combination Cabinets 
(bottom) : compartments 
for record changer, ra- 
dio chassis., record 
storage and 15" or 12" 
speaker. 36" h, 34" w, 
19" d. All Above Mod- 
els: sturdy 3/4" stock, 
latest acoustic design; 
rich authentic furni- 
ture styling in lus- 
trous Mahogany, Cor- 
dovan Mahogany, Wal- 
nut, Ebony, Blonde, or 
Unfinished. 

Heaut *fu! 
TV CABINETS 
For Custom -Built 

Sets or Conversions.. 

Series 503 TV Cabi- nets accommodate 
a11630, Radio Crafts- 
men & similar chas- 
sis, all round & rec- 

tangular tubes. Complete with all mount- 
ings for tube & yoke. Fidelity- styled in 
Period,. Traditional & Modern; hand - 
rubbed to high lustre in Mahogany, Wal- 
nut, Ebony or Blonde. 40" h, 24" w, 24" d. 
Series 505 TV Combination Cabinets have 
identical features plus separate compart- 
ments for all FM -AM radio chassis, rec- 
ord changers & record storage. 40" h, 
40" w,24 "d. 
Write NOW for literature and prices. 

STANDARD WOOD 
PRODUCTS CORP. 

43 -02 38th St.. L.I.C. 4, New York 

Immediate Delivery of 

RADIO TV TUBES 
TUBES 
BOUGHT, 
SOLD and 
TRADED 

Send Your 
Want and 

Trade List! 

Complete Line of 
TELEVISION PICTURE TUBES 
Radio and TV service men, ex- 
perimenters, amateurs we 
have many types of scarce tubes 
ready for immediate shipment. 
Don't use make- shifts or spend 
valuable time looking for tube 
sources. Try Electro FIRST . . 

and get the tubes you need with- 
Out delay. Get complete list and 
Electro's low prices. It's FREE 

write today) 

ELECTRO -SALES 
425 W. Randolph St. 

Chicago 6. III. 
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signal. This is illustrated graphically 
in Fig. 6. The maximum signal which 
can be applied to the grid of the am- 
plifier is that voltage which will still 
produce linear changes in plate volt- 
age as measured on the plate charac- 
teristic curves. 

These formulas and curves contain 
sufficient information for the design of 
the voltage amplifier stage and for 
predicting accurately what will be its 
performance under practical operating 
conditions. 

The complete voltage amplifier con- 
sists of a number of amplifier stages 
designed according to the procedure 
outlined before, and combined in such 
a manner as to meet the requirements 
of the system. In general, these re- 
quirements will be: (1) over -all gain, 
(2) input and output impedance, (3) 
frequency response, (4) input and out- 
put voltages, and (5) distortion. From 
the specific requirements of the system 
which is under consideration, it is pos- 
sible to decide upon a good general 
tube lineup, choose the specific tube 
types to be used, the voltage gain of 
each stage, and the specific values of 
the circuit components to be used. The 
actual practical procedures involved in 
this process can best be illustrated by 
demonstrating their application to one 
or two typical amplifier designs. 

Practical Circuits 
As the simplest example of a voltage 

amplifier design, consider the require- 
ments of a voltage amplifier to be used 
with a standard type of crystal phono- 
graph pickup or a radio tuner. The 
input voltage to this amplifier will be 
in the neighborhood of 1 volt, and the 
output voltage should be at least 10 to 
15 volts. Allowing for a reserve am- 
plification of two or three times this 
amount so that the volume control will 
not have to be set full up, the required 
amplification has to be of the order of 
30 to 50 times. The volume control is 
generally placed at the input of this 
amplifier to prevent overloading with 
high -level signals. This type of ampli- 
fier is used in most radio receivers, 
therefore a number of important points 
are illustrated in considering its de- 
sign features. 

The voltage amplifier circuit used in 
most radio receivers usually consists 
of a high -gain triode, such as the 6SQ7, 
in a circuit similar to that shown in 
Fig. 5A. The amplifier meets the re- 
quirements of gain, distortion, and out- 
put voltage but it cannot have good 
response at the higher audio frequen- 
cies. The reason for this can be readily 
understood by considering the Miller 
effect of the tube, especially when the 
volume control is set near the middle 
of its range. Specifically, for a tube 
gain of 40 the input capacity of the 
tube is about 85 uµfd. or higher; there- 
fore with a 1.0 megohm volume control 
set halfway up, the response can be as 
much as 7 to 19 db down at 10,000 cps. 
The manufacturers of commercial ra- 
dio receivers may consider this fre- 
quency response satisfactory for AM 
reception, but it is certainly not ac- 

January, 1952 

BLONDER- TONGUE 
BRINGS YOU FOR THE 

40000011. FIRST TIME IN TV HISTORY 
.............. 

An ALL- CHANNEL MAS- 
TER ANTENNA SYSTEM 
that YOU can install -in 
a matter of minutes - 
that is guaranteed to 
out -perform any other 
system. 

...AND AT THE 

LOWEST COST! 

Distribution Amplifier 
8 TV Outlets at Lowest Cost 

Model #DA8 -1 -M Distribution Amplifier 
Full electronic isolation (min. 
35db. between outlets). Am- 
plifies as it distributes ... 
Variable Gain Control. No 
signal loss. Automatic All- 
Channel transmission. Ordi- 
nary screw terminals assure 
faster, simpler installation. 

Literature on Request write Dept. El 

Mt. Vernon, N.Y. 

Model #CA -1 -M. List 

MODEL DA2 -1 -M 
Price $77.50. Commer- MODEL 

Price A2-1- cial Antensifier (30 
Times Gain). Use As Pre - 

Distribution Amplifier Amplifier, Line Ampli - 
2 TV Set Outlets fier or de -luxe Booster. 

Combine these B -T units to serve upto 
2,000 TVsets from 1 antenna. 

Model #HA -2 -M 
HOME ANTENSIFIER- 
Fully automatic, all - 
channel TV booster. 16 
times gain. In metal 
cabinet. 57.50 

RADIOandTELEVISION ELECTRONICS 

® Thorough training for men and 
women in all Technical phases 
New Classes (Day & Eve.) Start 
1st of March, June, Sept. and 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 4fh St., New York 14. N. Y. 

PEN-OSCIL-LITE 
Extremely convenient test oscillator for all radio 
servicing; alignment Small as a pen Self 
powered Range from 700 cycles audio to over 
600 megacycles u.h.f. Output from zero to 125 
v. Low in cost Used by Signal Corps 

Write for information. 

GENERAL TEST EQUIPMENT 
38 Argyle Buffalo 22, N. Y. 

MARK THESE VALUES! 
65N7 79c 
Oza 
183 .. .89 
11.4 .. .73 
IRS . .79 
155 .. .78 
1X2A . .95 
5V4G . 1.09 

6AB4 $ .89 
6ÁC7 1.16 
6AG5 .85 
SANG 1.48 
6AK5 1.37 GHEE .5 .77 6CD6 .52 25 6AU6. .64 66G6 . 1.89 6J6 . .98 6BA6 .67 6606 . 1.29 6K6 .....64 5Y3 . .46 68C5 .78 6C86 . .78 6N7 . .98 

1000 Kc. CRYSTALS -Laboratory Precision 1 qC 
Cut. New. Uncased........ .. ...Each "uu 

WRITE FOR YOUR FREE BARGAIN LIST NOW. 

51.14 59c 

TOP STANDARD BRANDS ONLY-100% GUARANTEED 
RCA -GE- SYLVANIA -HYTRON -PH I LCO- KENRAD -NU- 

TUNGSOL- WESTINGHOUSE -WESTERN ELECTRIC 
6AL5 59c 12AÚ7 84c 

SELL US YOUR IDLE TUBES AND SURPLUS 
CASH WAITING -TOP PRICES PAID 

65.17 .$ .79 
6567 . .79 
65L7 . .99 
6T8 .. 1.09 

6W4 .$ .65 
7F8 . 1.49 
12AT7 1.05 
12BA6 .77 

126E6 $ .84 3525 .$ .54 
12BH7 1.07 50A5 . 1.09 
12507 .79 50L6 . .67 
12567 .72 958A . .59 
12507 .64 957 .29 
All Amer. Kit $3.23 

Prices subject to hange. 
25% Dep. Bal. COD, N.Y.C. 

MARK electronics New YYork 72!IN. Y. 
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NOW! BECOME EXPERT AT 

RADIO- 
TE EVISION 

IN 4 EASY STEPS! 

UNDER - 
1. STAND 

RADIO 

Complete Self- Training Course 
in RADIO and TV by Famous 
Experts -Takes You BY SIM- 
PLE STEPS From Basic Theory 
to Problems of Repair, Installa- 
tion, Color TV, etc. 

ND \V you can do ANY Radio - 
TV installation, service, or 

repair job like an expert; 
operate field- testing equip- 
ment; understand problems 
of TV, FM -AM transmission, 
etc. Step into a good -pay- 
ing job -or start your own 
service business. Train your- 
self AT 110.14E . IN 
SPARE TIME ... with the 
McCraw -Hill Basic Course in 
Radio and TV. 

2296 Pages - 
161 I Illustrations 

The then who wrote this 
complete 4- volume course 
are among the outstanding 
radio and TV instructors in 
America today. Every detail 
is clearly explained in over 
TWO THOUSAND PAGES of 
step -by -step instruction and 
over SIXTEEN HUNDRED 
"how- to- do -it" illustrations, 
cross -section diagrams, etc. 
'the review questions and 
answers "nail down" every- 
thing you learn. At- a- glance 
"trouble- shooting" charts 
show how to diagnose in- 
stantly any radio or TV 
breakdown . . . and how to 
repair it expertly and quickly. 

The course will pay for 
itself many times over. It 
can qualify a beginner for 
FCC's 1st -Class License test, 
gives an experienced tech- 
nician more confidence, shows 
hint new tricks. 

SEND NO MONEY 
Mail coupon below to ex- 

amine complete four -volume 
course FREE for 10 days. 
No obligation. Or you may 
examine individual books 
FREE for 10 days by check- 
ing the proper boxes in 
coupon. Don't delay. Mail 
coupon at once! 

UNDER - 

3. STAND 
TV 

\ 
TE4EMis:eN 

ERT'lelkf> 

PARTIAL CONTENTS 
ESSENTIALS OF 
RADIO. 
800 pages, 433 illus. 
Circuit Analysis Vac- 
uum Tubes Circuits: 
Detector Amplifier 
Tube Oscillator Power 
0001515 Transmitting, 
Receiving Etc. 
ELEMENTS OF 
RADIO SERVICING, 
475 pages, 375 illus. 
Millimeters AC Pow- 

' er Supply Speakers 
Antennas Auto Radios 

Push -Pull Output 
Stage 
BASIC TELEVISION, 
592 pages, 415 illus. 
Scanning Synchroniz- 
ing Video Signal 
Brightness Control 
Reinsertion Picture 

FM Alignment 
Picture Tubes VHF 
and UHF transmission 

Reception 
TELEVISION 
SERVICING, 
429 pages, 388 illus. 
Antennas Transmis- 
sion Lines Test -pat- 
tern and Picture Anal- 
ysis Localizing Re- 
ception Troubles In- 
terference Remedies 
Deflection Circuits . 

AND MUCH MORE! 

FREE 10 -DAY TRIAL COUPON 
McGraw -Hill Book Co., Inc., Dept. RTN -1 -52 
327 West 41st St.. New York 18. N. Y. 

Send nie for 10 day free examination the Basic 
Course in Radio and TV, 4 Vols. (Regular retail price 
is $33.75; Special Course Price only $10.95 in easy 
installments.) If not satisfied with Course, I will re- 
turn it, pay nothing. Otherwise, I'll send $1.95 plus 
delivery then and only $3.00 in monthly installments. 

If you wish to examine any of these books in- 
dividually, check below the ones you wish no to send 
You for 10 Days' FREE EXAMINATION: 

Essentials of Radio, 7 Elements of Radio Serv- 
$6.50 icing, $4.75 

D Basic Television, $8.50 0 Television Servicing, 
$6.00 

For any book I keep, I'll send $2.00 plus delivery 
hi 10 days, balance in easy monthly installments. 

Nance 

:Address 

City 7one.... State 

l'osition 
RTN-t-52 

Company 
o] WE PAY FOR DELIVERY if you send first pay- 
ment of $1.95 when ordering Course or full price when 
ordering individual books ( prices above). Same return 
privilege. 

AUDIO 
INPUT 

05 

I meg. 

IO 

25 
560 

330K 

2V. 

250K 

IOK 

/2 
LI-- -1 

i 
65N7 1 . 20V. 

% NETWORK I 
_- -_ -20d6 

1.2V. 
..**/ / i 

L---J 
560 

25 

47K 

1/2 
65147 I 

Imeg 
1.8 

471( 

A5 2-3V. 

10 
I meg 

1.8K 

+300 V. 

20 -40V. 

ALTERNATE PENTODE 
STAGE INSTEAD OF THE 
TWO TRIODE STAGES 
ABO "E 

Fig. 7. Audio amplifier which op- 
erates from a low- level, high -im- 
pedance input and includes a 5000 
ohm output impedance to a net- 
work having a 20 db insertion loss. 

.2V. 

100K 

560 

OUT- 
PUT 

+ 300 V. 

OUTPUT 

20 V. 

ceptable for high -quality sound repro- 
duction. 

A good frequency response in this 
voltage amplifier can be achieved by 
using a pentode instead of the high - 
gain triode stage. A typical pentode 
voltage amplifier which can be used 
for this purpose is shown in Fig. 5B. 
It is a standard pentode amplifier, de- 
signed from the tube plate current 
characteristics as described in this ar- 
ticle, and has quite satisfactory gain, 
output voltage, distortion and frequen- 
cy response characteristics. 

In many applications, a more elab- 
orate voltage amplifier than this is re- 
quired. Often there may be additional 
gain and impedance matching require- 

ments which must be met. The schem- 
atic of such an amplifier, which illus- 
trates the methods of design to meet 
specific gain and impedance require- 
ments, is shown in Fig. 7. This par- 
ticular amplifier is designed to give 
full voltage output to the driver with 
an input of 0.02 volt at high impedance, 
and includes sufficient gain to compen- 
sate for a 20 db insertion loss network 
(such as a tone control or mixer cir- 
cuit), which is fed from a 5000 ohm 
impedance. The first stage is a pent- 
ode, which has an amplification of 100 
and whose output feeds into a 0.25 
megohm volume control. Because of 
the Miller effect, the tube after the vol- 
ume control is a low -gain triode. With 

Fig. 8. Circuit of push -pull voltage amplifier with input and output transformers, 
which has extremely good characteristics suitable for broadcast applications. 

INPUT 
30/150/ 
250/60011' 

2401( 510K 

.05 

FB 

510 

50 

50 

510K 

FB 

1620 

510K 

240 K 

6V6 

.05 

T2 

+300V. 

OUTPUT 
150/600,11 

NOTE: "FB" REFERS TO 
CONNECTIONS TO 
FEEDBACK WIND- 
ING ON OUTPUT 
TRANSFORMER. 
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ISO 
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5 ..,- 10 

OPERATING 
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R 
-12.5 ` -15 

20- -_IMil -30 
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PLATE VOLTAGE 
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Fig. 9. Curves showing different load lines 
for d.c. and for a.c. signal when using a 
transformer in the plate circuit and method 
for determining operating conditions. 

the 6J5 (or one -half 6SN7) and the 
circuit constants as shown, the input 
capacity of the tube is about 45 iwfd., 
which does not greatly affect the fre- 
quency response at any setting of the 
volume control. From the equivalent 
circuit, since the plate resistance of the 
tube is about 7000 ohms, the source im- 
pedance which is presented to the net- 
work is about 5000 ohms through the 
1 pfd. coupling condenser. The output 
of this arbitrary network can then be 
amplified again either by a two -stage 
triode amplifier or by a single pentode, 
as shown in the diagram. The two 
triodes will have up to 6 db more gain, 
but either arrangement will have 
enough gain and supply adequate volt- 
age to the driver. The approximate 
signal voltage levels at the various 
points in the circuit are indicated on 
the schematic diagram. 

Some reproducing systems may re- 
quire voltage amplifiers which are 
coupled through input and output 
transformers. The schematic in Fig. 8 
shows the circuit of an amplifier of this 
type which has extremely good fre- 
quency response, noise and distortion 
characteristics, and which has been 
widely used for broadcast applications. 
This particular unit is a two -stage 
push -pull amplifier with a fixed gain of 
50 db with various input and output 
impedances available. The amplifier 
stages are designed according to the 
principles described in this article, and 
illustrate an important point in the de- 
sign of transformer -coupled stages. It 
should be noted that the impedance of 
a transformer is different for direct - 
current and for alternating- current 
signals, therefore the static operating 
point is determined by the d.c. resis- 
tance of the winding, while the signal 
gain is determined by the a.c. imped- 
ance reflected into the transformer 
primary. This is illustrated in the set 
of curves of Fig. 9. The amplifier 
shown in Fig. 8 and on page 54 has a 
frequency response of ± 1 db from 
30- 15,000 cycles, and has a 1 watt out- 
put at less than 0.5% distortion and up 
to 8 watts with slightly higher distor- 
tion. An amplifier with these charac- 
teristics can be extremely useful in set- 
ting up a sound reproducing system. 

The next article in this series will 
discuss the application of negative 
feedback to amplifiers, cathode follow- 
ers, the design of driver amplifiers and 
their coupling to the power amplifier. 

(To be continued) 

January, 1952 

ARROW "The Home of Values!" 
CATHODE 

3FP7 - - 1.95 
5FP7 - - - 1.95 
58P4 - - - 3.95 
16JP4 
16DP4 

RAY TUBES 
4AP10 - -$ .95 
5GP1 - - - 3.95 
5CP1 - - - 4.95 

$19.95 
19.95 

Tubes -304TH $8.95 
304TL 8.95 
830B 2.95 

MISCELLANEOUS 
SPECIALS! Used 

RA 10 DA Receiver. $17.50 
BC 442 Less Condenser 1.49 
APS 13 UHF Antenna, Pair 
I -97 Bias Meter 3.95 
RL 42 Antenna Gearbox Motor and 

Reel 4.95 
Circuit Breaker 40 Amps 
I 82 F Five Inch 360 degree com- 

pass indicator and Selsyn receiver 
A -81 -2 Transmitters Selsyn for I82 

indicator 
(both I82F & Trans. Selsyn for $7.00) 

PE -101 Dynamotor 
Model 507, Thermal- converter Wes- 

ton Type D, range .12 amp 
BC -1023 Marker Beacon Receiver, 

complete with tubes, shock mount 
and instruction manual 

BC -924 27 -38 MC. FM Transmitter, 
complete with tubes 19.95 

BC -684 27 -38 MC. FM Transmitter, 
less dynamotor 19.95 

BC -610 10 meter modification kit 
SCR -183 complete 12 volt set with 

all coils, tubes, dynamotor and con- 
trol units 

ARB Control Box 
ARR 2 Control Box 
BC 1206C Receiver, new 
BC -375, transmitter only 19.95 
TA -12, transmitter 22.50 
110 volt, 60 cycle motor 
A27 Phantom antenna 
PE 206 Inverter 4.95 
Scott Hi -Fi output transformer. 
PE -218 Inverter 
BC -604, as is 
SCR -522, transceiver, less tubes 

7.95 
39.50 

New 
$24.95 

1.95 
.98 

4.95 

MIKES and HEADSETS 
HS 23 High Impedance Headset new $4.95 
HS 30 Miniature Headset new 1.50 

used .75 
CD -307 Ext. cord for HS 23 -33 like new .95 

new .98 J41 Key 

T -32 Desk Stand microphone. Good 
used cond. $2.95 

Throat Mike -T 30-New 98c 
Lip Mike -Navy Type -New. 98c 
Extension Cord and Switch Assembly 

for lip and throat Mikes -New 98c 
CW 49505 High impedance headset complete 
with leather headband and rubber cushions. 

C 98 Used 98 
RS -38, Microphone new 6.95 

VIBRATORS 
2 Volt -7 Prong Synchronous... 69c lofor$6.00 
6 Volt -4 Prong Non- synchronous.98C 10 for 9.00 

SCR 508 EQUIPMENT 
BC 603 Receiver L /dyn $24.95. Exc. Used 

7.50 BC 604 Transmitter L /dyn 12.95 Exc. Used 
.59 BC 605 Amplifier L /dyn. 4.95 New 

BC 606 Control Box .95 Exc. Used 
4.95 FMT Mounting 9.95 Exc. Used 

P 
237 
48 Mast Base 2.95 Exc. Used 

2.45 DM , mo 10.95 Exc. Used 
DM 3534, DynaDynamotor 

tor. 
14.95 Exc. Used 

2.75 DM 36, Dynamotor 10.95 Exc. Used 
DM 37, Dynamotor.... 14.95 Exc. Used 

.59 TM 11 -600 Tech Manual 1.95 
Crystals, Set of 80 19.95 

9.95 

3.95 

49.50 
1.95 
.89 

7.95 

7.95 
1.95 

1.49 
19.95 

MONTHLY SPECIAL ! 
LP 21A /ADF LOOP 

Automatic loop in used condition but complete 
in water -proof housing with Sel- 95 
syn and drive motors v ̀0 ea. 

CONDENSERS 
1 mfd. -800 VDC 19e each 

6 for $1.00 

I. D. 6B /APN4 
LORAN INDICATOR SCOPE 

less tubes, like ...$39.95 
ONLY 

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. 

COMMAND 
(SCR 274 N) EQUIPMENT 

Used New 
ATA 2 -3 mc transmitter $17.50 
BC -452 4.95 
BC-454 $9.95 
BC -455 6 -9 mc receiver 7.95 14.95 
BC -457 4 -5.3 mc transmitter 6.95 
BC -458 6.95 
T -19 ARC 5, 3 -4 mc transmitter ....10.95 
T -21 ARC 5, 5.3 -7 mc transmitter.. 7.95 11.95 
T -23 ARC 5, 100,156 mc xmtr 49.50 
BC -496, 2 position Rec. Control Box 1.95 
MC -215 Mechanical Drive Shaft, 

per length 2.45 
BC -450 3 Receiver Remote Control 1.95 
BC -451 Transmitter Control Box 69 1.50 
BC -442 Antenna Relay, complete 2.95 
3 Receiver Rack 1.95 

BC 770 Keyer P/O RC 100, new less tubes . $4.95 

SCR 625 Famous Army Mine -Detector 
For Prospectors, Miners, Oil Companies, 

Plumbers, etc. 
This unit is being offered now at a copsiderable 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 

WHILALE ST! 
THEY Used, 

new, $39.50 
like 

ASB 7 EQUIPMENT 
CPR -46 AC/ Receiver -509 to 556 mc, new 

with tubes $29.50 
CAY -52 ACV Transmitter, new with tubes 7.95 
CJP -55 AER Scope, new with tubes 19.95 
CJP -20 ABX Power unit, new with tubes 4.95 

used with tubes 3.95 
CJP -14 AAV Antenna switching unit, new 

complete 4.95 

ept. N,1712 -14 S. Michigan Ave., Chicago 16, III. ARROW SALES, Inc. {I PHONE: HArrison 7 -9374 

ELECTRONIC CIRCUIT KIT 

Form your own electronic circuits with amazing kit. 
Contains resistor and carrier pigments, insulator and 
instructions -complete. Experiment, develop, minia- 
turize. 
Prepaid -$5.50. $5.50 plus C.O.D. 

ALDEN ELECTRO CO. 6760 15, 

ton o 
[Sandi Ave. 

-i;Another Outstanding Jobber 

OLYMPIC ELECTRONICS SUPPLY 
1440 W. OLYMPIC BLVD. 
LOS ANGELES 15, CALIF. 

has all 17 KITS 
8 INSTRUMENTS 

in stock! 
221K VTVM KIT 325.95 

5% higher on Well Coast See EICO ad on Page -7 

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 
Gours 

Enrollments limited. Approved veteran 0i 
raining. 
VALPARAISO TECHNICAL INSTITUTE 

Dept. RD Valparaiso, Ind. 

139 

www.americanradiohistory.com

www.americanradiohistory.com


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 -6L6G, 1 -5Z4. Power consumption: 90 watts 
at 117 volts, 60 cycles A.C. Shipping weight: 
19 lbs. 

.rr-- 
NEW s B AUDIO PRODUCTS CO. 
Dept. F, 6824 Lexington Ave., Hollywood 38, Calif. 

LOW COST E SERIES 
DELUXE H SERIES 
CUSTOM K SERIES 

Name 

Address 

Firm 
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High -Gain Amplifier 
(Continued from page 59) 

model. This equalizing circuit, designed 
for use with tape operating at a speed 
of 71/2 inches per second, is a bridged -T 
network, and its action is to suppress 
the middle frequencies, or, conversely, 
to boost the high and low end of the 
audio spectrum. The high boost is 
taken care of by the condenser C20 
which has little reactance to the higher 
frequencies and hence conducts them 
directly to the grid of the following 
tube. Some of the middle frequencies 
are shunted to ground through the net- 
work Res and Cu, but the value of C21 

is such that it has high reactance to the 
very low frequencies and hence, they 
too, are amplified. The insertion of this 
equalizer does result in some loss of 
gain, but as previously stated, the am- 
plifier has ample gain to take care of 
this loss nicely. If the builder wishes 
to use this circuit, it is inserted at the 
points X, Y, and Z on the schematic. It 
may be noted at this time, that this 
equalizer enhances the tone quality of 
the output of some types of phono 
pickups, and it seems to suppress the 
scratch frequencies to some extent, so 
it may be desirable to use it even if 
tape playback is not to be used. One 
other point should be mentioned re- 
garding tape playback with this ampli- 
fier. Condenser C, is not needed in the 
circuit except for reproducing tape re- 
cordings. Its purpose is to form a 
resonant circuit with the playback 
head, giving a sharp high frequency 
boost, particularly at those frequencies 
which need boosting on tape playback. 
Its action does not have much effect on 
a crystal or dynamic microphone, so it 
is not necessary to switch it out of the 
circuit when a mike is used. 

V2 is a second 12SL7 which is used as 
a phase inverter. It will be noted that 
R,4, the bias resistor for this stage, is 
unbypassed. This can be bypassed if it 
is necessary for hum reduction, but 
somewhat better results can be ex- 
pected from the phase inverter if this 
resistor is left unbypassed. Also, in con- 
nection with the phase inverter circuit, 
it should be noted that resistors R and 
R,s form a voltage divider which sup- 
plies the proper voltage to grid No. 2 
of the phase inverter tube. Since the 
voltage delivered from the junction of 
R17 and R,8 is dependent on the relative 
values of these resistors as well as 
upon the gain of the 12SL7, and since 
tubes and particularly resistors vary 
considerably, somewhat better results 
can be obtained from the phase in- 
verter if the final value of R. is chosen 
by measurements taken from the grids 
of the output tubes than if a nominal 
value of resistor is chosen. The meas- 
urements can very easily be made if a 
vacuum tube voltmeter or an oscillo- 
scope is available. With a steady signal 
supplied to the amplifier, such as a tone 
from an audio oscillator, a voltage 
reading is taken at the grid of V2, using 
either the vacuum tube voltmeter or 

NEWEST 30 -TUBE 
630 TV CHASSIS 

Takes All Size Picture Tubes 
to 20" 

Specifically made f o r 
fringe area reception. 
This chassis succeeds in 
rendering clear pictures 
where others fail! New 
AGC, 15 KV output, 
n e w high -voltage sys- 
tem, 3 -stage sync sep- 
arator and clipper. 
Armstrong FM sound 
system, complete with 
RCA 12" speaker 

4- MICROVOLT 
SENSITIVITY. 

Factory aligned, ready -to -play, les 
CR tube, with STANDARD 
TUNER 

995 
With Dumont Tuner S I 54.95 
TUBE MOUNTING BRACKETS 4.95 

TV TUBE SPECIAL 
14" rect 523.94 17" rect..$28.95 
16" rd /rect 27.95 20" rect.. 39.95 

Brand New -Fully RTMA Guaranteed 

POWER TRANSFORMERS 
ALL PRIMARIES 115V -50 TO 60 CYCLES 

Sec: 820v, 280 mils, 6.3v @ 5 amps; 5v @ 3 amps; 
5v @ 3 amps; 2.5v c.t. @ 5 amps. upright 
mt. 56.95 

RCA -Sec. 750v c.t. @ 225 mils; 6.3v @ 8 amps; 
6.3v @ 1.2 amps; 5v @ 3 amps. half shell 
mt. $6.95 

PHILCO -Sec. 650v c.t. @ 150 mils; 6.3v @ 4.5 
amps; 6.3v @ .3 amps; 5v @ 3 amps; half shell 
mL $3.95 

MAGNAVOX -Sec. 800v c.t. @ 120 mils; 6.3v @ 
4 amps; 5v @ 3 amps; half shell mt $3.49 

UTC -Sec, 700v c.t. @ 75 mils; 6.3v c t. @ 3 
amps; 5v @ 3 amps; 2.5v c.t. @ 8 amps; half 
shell mt. $2.95 

STANCOR- Sec. -900v c.t. @ 325 mils; 6.3v @ 
5.5 amps; 6.3v @ 4.5 amps; 5v @ 6 amps; up- 
right zot. s 1 0.95 

STANDARD 

Turret Type 
$1845 

FRONT END 
TYPE TV 201: 21.25 sound, 

for 630 chassis, etc. 
TYPE TV 303: for all inter - 

carrier systems. 

FILTER CHOKES 
Hy. @ Ma. Ohms D. C. Mounting 
10 55 350 D. 
10 60 400 D. 
15 70 420 D. 
10 75 200 D. 
10 85 200 D. 
20 100 350 D. 
10 100 460 D. 
15 110 400 D. 
8 150 130 D. 

10 150 200 D. 
3 150 65 D. 
8 150 90 D. 

10 200 60 D. 
2.5 200 60 D. 

15 250 65 D. 
8 250 95 D. 

12 500 95 D. 

Price 
C. Channel 
C. Herrn. Sealed 

$0.69 
.79 

C. Herm. Sealed .69 
C. Channel .79 
C. Channel .89 
C. Herm. Sealed 1.89 
C. Herm. Sealed 1.79 
C. Upright 1.39 
C. Channel 1.19 
C. Cased Channel 1.39 
C. Channel 1.29 
C. Cased 1.39 
C. Upright 2.29 
C. Channel 1.29 
C. Upright 2.95 
C. Channel 2.39 

C. Cased 9.95 
TERMS: 20% cash with order, balance C.O.D. un- 
less rated. Prices F.O.B. our rehouse in N. Y. C. 
Minimum order $3. NOTE: Due to conditions be- 
yond our control, prices are subject to change. 

Phone WOrth 4.3270 

ACORN ELECTRONICS CORP. 
76 Vesey St., Dept. Ni. New York 7, N. Y. 

B.S. DEGREE IN 27 MONTHS 
Complete Radio Engineering course incl. Telev., 
U.H.F., and F.M. BS Degree Courses also in 
Mech., Civil, Elect., Chem. and Aero Eng.: Bus. 
Adm., Acct. Extensive campus, modern build- 
ings, well equipped labs. Low cost. Prep 
courses. Personalized instruction. Heavy de- 
mand for graduates. Placement service. Founded 
in 1884. Prepare now for the civil and military 
opportunities ahead. Enter Mn., March, June, 
Sept. Write for Catalog. 

TRISTATE COLLEGE 
1612 COLLEGE AVE. ANGOLA, INDIANA 
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the oscilloscope. Then a similar reading 
is taken at the grid of V4. If the volt- 
age at V. is lower than that of V3, the 
value of R,8 should be increased. Con- 
versely, if the reading at the grid of V4 

is higher than that at the grid of V3, 

the value of R.. should be decreased. 
With a little experimenting, a very 
precise voltage balance can be achieved 
between the grids of the output tubes. 
However, if the builder does not have 
the necessary test equipment at his 
disposal, the values of the resistors 
given in the parts list will give good 
results. 

At first glance it may appear that 
no inverse feedback is used in this 
amplifier. However, it will be noted 
that the cathode resistor, R.., of the 
output tubes is unbypassed. This re- 
sults in a small amount of degeneration 
which helps somewhat to reduce any 
hum and distortion which may be 
present. If a greater degree of feed- 
back is desired, a 1/2 megohm resistor 
can be connected from the plate of V3 
to the plate of V_. However, this may 
necessitate a change in the value of 
R18. The results obtained with the am- 
plifier, as indicated in the schematic, 
were such that no additional feedback 
was deemed necessary, especially in 
view of the losses which would result. 

50L6's were chosen for the output 
tubes because of their high power sen- 
sitivity and relatively high power out- 
put at low plate voltage. It will be 
noted that the maximum ratings for 
these tubes are indicated in tube man- 
uals as 200 volts on the plate and 125 
volts on the screen. The power supply 
previously described supplies very 
nearly the maximum voltage at full 
load and the proper screen voltage is 
obtained by using dropping resistor 
R.,. The output of these tubes at the 
maximum voltage ratings is in the 
neighborhood of 8 watts. 

One precaution should always be 
taken with any equipment in which 
one side of the power line is connected 
to the chassis, i.e., be sure that the 
chassis is not connected to the "hot" 
side of the power line. One method of 
assuring that the chassis will be con- 
nected to the ground side of the line 
is to use a chassis ground, actually 
connecting the chassis to a cold water 
pipe or other ground connection, and 
then to use just a single wire in the 
power cord, connected to just one of 
the prongs of the power plug. In this 
way, if the plug is inserted incorrectly, 
the set will be inoperative, but in no 
way will it be possible to make the 
chassis "hot." If this method is incon- 
venient, a small neon test lamp can 
be used to indicate whether or not the 
chassis is connected to the high side of 
the power line. 

Operation of the completed amplifier 
should pose no special problems. The 
builder will find that within its power 
limits, this amplifier will perform as 
well as many higher -priced units. 

REFERENCE 
Fleming, Lawrence: "Controlling Hum in Audio Amplifiers," RADIO & TELEVISION 

NEWS, Nov. 1950. 
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NE i 
STANCOR 

Here are three of the newest additions 
to the most complete transformer replacement 
line in the industry. 

A -8124, VERTICAL BLOCKING -OSCILLATOR 

TRANSFORMER 
A three winding transformer for replacement in 
Dumont models RA -103, RA -103D, RA -104A, 
RA -105, RA -105B, RA -108 and RA -110A. See Stancor 
Bulletin 384. 

FC -11, FOCUS COIL. 
For use with picture tubes up to 24 ". Equivalent to 
RCA 202D2. See Stancor Bulletin 383. 

Your Stancor distributor 
has data sheets on 
these new Stancor TV 
transformers. Ask him 
for the latest Stancor 
Bulletins. 

P -8163, TV POWER TRANSFORMER 
Equivalent to RCA 75508 (971316 -1), used in 28 
RCA models. See Stancor Bulletin 388 for a com- 
plete list. 

Other new Stancor TV components include DY -8, DY -9, and 
DY -10, 70° deflection yokes with ferrite cores, nylon coil 
bobbins and anti -astigmatic focusing (resulting from "cosine" 
distributed windings) for tubes up to 24 ". A -8131, an air 
core "flyback" for direct drive circuits, to be used with 
DY -10. 

STANCOR TV TRANSFORMER CATALOG AND REPLACEMENT GUIDE 
lists transformer replacements for over 1500 TV models and chas- 
sis. Available FREE from your Stancor Distributor. 

STANDARD TRANSFORMER CORPORATION 
3584 ELSTON AVENUE, CHICAGO 18, ILLINOIS 

Advance with ELECTR°c'r 
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. 

gARGAIN RADIO 
NUNI /N6? 

SERVICEMEN! 
Write for SENSATIONAL CATALOG 

HENSHAW RADIO SUPPLY 
3619 TROOST KANSAS CITY, MO. 

s 
s 

The GEM STENCIL DUPLI- 
CATOR saves money... gets 
results quickly! Hundreds of 
uses for every type of business 
and organization. We ship the 
GEM complete with all supplies, 
Guide Board for accurate printing 
and 60 -page Book of Ideas at the 
special low price of only $8.50 
(a $15.00 value) 21st Year 

FREE TRIAL OFFER 
O 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. You must be satisfied! 
WRITE TODAY. 
BOND EQUIPMENT CO. Dept. 52 

6633 Enright St. Louis 5, Mo. 
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PRACTICAL 
TELEVISION 
SERVICING 
By J. R. Johnson and J. H. Hewitt 
375 Pages, 230 Illustrations, $4.00 

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 & 
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! 
1 Dept. RN -12, RINEHART BOOKS, Inc.. 

Technical Division, 
232 Madison Avenue, New York 16, N. Y. 

Send PRACTICAL TELEVISION SERVICING 
for 10 -DAY FREE EXAMINATION. If book is O.E. 
I will then promptly remit $4.00 in full payment. 
If not, I will return book postpaid in good condition 
and owe 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. 
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AS REPORTED BY THE 

TELEVISION TECHNICIANS LECTURE BUREAU 

N OW that the 1951 Holiday Season 
is over, the sixty -four dollar ques- 

tion is how quickly, where, and how 
much will the service industry benefit 
from the lifting of the TV station con- 
struction freeze which has been freely 
predicted to happen in January? 

Fall Service Business 
Disappointing 

The Fall upswing of service business 
in practically all TV areas did not 
reach the levels that had been hoped 
for. Each year the Fall rise in instal- 
lation and service volume in TV areas 
has been less pronounced than the pre- 
vious year. This indicates that the 
"boom type" of business is definitely a 
thing of the past in those areas. 

Hopes for a boom converting receiv- 
ers for color TV died with the freeze 
clamped on color by the WPB. The 
result is that most progressive service 
businessmen are critically reviewing 
their entire operating plans to deter- 
mine what type of service selling pro- 
grams they need to maintain an ade- 
quate volume of business under these 
new norms. And u.h.f. does not prom- 
ise too much in the way of increased 
service volume in major TV areas. 

A "task force" of the Radio- Televi- 
sion Manufacturers Association has 
been making a study of the television 

industry to determine the effect on the 
national economy and the mobilization 
program of the lifting or continuing of 
the TV "freeze" on station construc- 
tion. Its purpose is to determine the 
effect on materials and manpower if 
the freeze is lifted and the effect on the 
television industry if -,construction of 
additional TV stations is not permitted. 

There has been some concern that 
the lifting of the freeze would start a 
rush to get many new television sta- 
tions on the air and create a demand 
for steel, copper, and other materials. 
However, many industry representa- 
tives believe there are sufficient trans- 
mitters now under construction or al- 
ready completed and held in ware- 
houses to satisfy the demand through 
1952. 

Also, there has been considerable 
concern in the industry that if the Fed- 
eral Communications Commission does 
not lift the "freeze," the electronic in- 
dustry may suffer from a period of de- 
pression and unemployment in spite of 
heavy military electronic contracts. 
This is further evidenced in statements 
previously quoted in this department 
to the effect that even at its peak the 
defense program will be using only 
about twenty per -cent of the produc- 
tive capacity of the electronics in- 
dustry. 

A capacity crowd jams St. Joseph's auditorium to hear Edward M. Noll of the Lecture 
Bureau speak on u.h.f. television and the alignment of TV front ends. The lecture, 
which included a demonstration of the correct procedure for aligning TV front ends, 
was sponsored by Albert Steinberg & Co., Philadelphia parts distributing company. 

RADIO & TELEVISION NEWS 
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Since the dominant factor in elec- 
tronics production is now television 
and the movement of new TV receivers 
into the hands of new owners has been 
sluggish for more than a year, the im- 
mediate answer to the industry's pro- 
duction problem is to tap new markets. 

Where Will New Stations Be Built? 
Since the defense program require- 

ments for steel, copper, and other ma- 
terials probably will not permit an all - 
out drive to produce new telecasting 
station equipment, the equipment 
available for new stations undoubtedly 
will be allocated to areas that do not 
have television now or where the mar- 
keting area is inadequately covered by 
present facilities. This can be accom- 
plished by the Federal Communica- 
tions Commission in granting priority 
to station CP's in non -televised areas. 

The industry would accomplish two 
important gains through the allocation 
of available new station equipment to 
non -television areas. First, it will im- 
mediately open up new markets for 
television receivers and second, it will 
provide new televiewing audiences. 

On the basis of this analysis the first 
effects of the lifting of the station con- 
struction freeze on the independent 
service industry will be in currently 
non -television areas. Just how much 
of a "boom" will develop in those areas 
is highly problematical. 

When television was officially 
launched after the war we were in the 
midst of a post -war boom with the en- 
tire nation in the mood to "buy" after 
living through the purchasing restric- 
tions of the war -time economy. Tele- 
vision was the great, new, postwar de- 
velopment; a fascinating mystery; an 
intriguing novelty. Television receivers 
were easy to sell in this non -critical 
market because the children's pro- 
grams absorbed the attention and in- 
terest of the small fry and they pro- 
vided ringside seats to all sports 
events. No one complained much about 
picture quality. 

Set manufacturers, distributors, and 
dealers concentrating on sales did not 
want to bother with the problems 
of installation and service so this im- 
mense dollar -volume business was 
freely given to service operators who 
went after it. With an antenna instal- 
lation and a service contract involved 
in practically every TV receiver sale 
this phase of television was a tremen- 
dous business bonanza -for a while. 

New television areas will not ex- 
perience this sort of a boom, particu- 
larly in installation and service of TV 
receivers. An entirely new set of con- 
ditions prevails today that will have a 
marked effect on the speed of the 
growth of television in newly TV- 
served areas. 

The novelty of television has worn 
off. The average user considers his 
television receiver as just another 
modern device and it must compete 
with radio, the movies, and social ac- 
tivities for his attention and interest. 
Add to that the pressures of the de- 
fense program, higher taxes, and a ris- 
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WE'R STILL FINDING THE STUFF! 
NEW BARGAINS FOR YOU AUDIO BOYS * SUPER HI -Q Cut -off tone control choke. Herme 

tically sealed can for perfect shielding. With 
mounting strap. 0.65 H, 55 ohms DC. At 7000 cycles, for example, Q figures 520, and series 
capacity figures 800 uuf. Vary the capacity to 
slide the cut -off point back and forth. Only in surplus could you find such a buy. It's just 98e * Here's the twin to above, to cut off lows like turntable rumble, etc. 5 H, 284 ohms DC. Also hermetically sealed in shielding can, with mount- 
ing strap. 8 of figures to resonate this at 70 cycles. Or use it as power supply choke. De- signed for 50 ma. ONLY 98c * Here's a unit with a super -duper (mike to push - pull grids) ouncer transformer, flat from 30 to 15,000 cycles, net price of which in regular sup- ply catalogues is $8.50. Also a similar costly ouncer push -pull output transformer with tapped secondary, overall turns ratio 14:1. Also resistors, condensers, etc. All for ONLY $1.29 * And here's a phase splitter -or a low -level mixer -or a hybrid -or a push -pull unit. GE Trans- former, hermetically sealed, only 11/2" a 11/2" a 
1 ", with 3 identical windings, each 2 ohms DC; each exactly L1 to any other. Essentially flat 100- 15,000 cps. ONLY 69c * ONE OF EACH OF ABOVE, ALL FOR $3.69 

NEW CARBON MIKE 
A little gem! Same im- 
pedance as T -17, but hold 
in the palm of your hand. 
Nice flexible cord with standard 3- circuit plug. 
Press -to -talk switch. New 

NEW 
shipment just arrived. 

$2.89 

OIL FILLED 
CONDENSER 

4 x 8 mfd, 600 v, in 
one case, common 
ground, mounting hooks, 
as used in Army Super - 
Pro power supply. Brand 
new, in orig. pack. 
ONLY $2.89 

1 

2 

PORTABLE POWER KITS 
2 VOLT, 20 amp. hr. wet cell BB -54. Light- weight transparent plastic. Non -spill. Fibrite separators. 3 ball hydrometer. 4" x 3" x 51/2" high overall. Shipped dry, with filling and charging instructions. 
2 VOLT Synchronous vibrator. No tube needed. 
2 VOLT CHARGER, 115 V, 50/60 cy in. High quality unit uses step -down transformer and dry disc rectifier, with pilot lamp in output to indicate and regulate charging rate. With in- structions. EYEDROPPER type battery filler. ALL 4 ITEMS, ALL BRAND NEW, ONLY $4.95 
3 BB54 and new BOX CH -291 made for them. Set -up gives you 6 volts, for ONLY $6.95 (The boxes interlock and snap -clasp together and are masterpieces of compact, light- weight craftsmanship. Use 2 set -ups for 12 v, 4 for 24 v.) 
6 V VIBRAPACK KIT: Vibrator plus non -sync trans- former with two outputs: 345 v, 145 ma for plates, and 15 v for bias. Both for $2.98 

VB -5 OAK VIBRATOR, 12 V Sync, spares for PE-125- AX: mbrapack power supply for BC -223. TO YOU WHO USE THE PE- 125 -AX: Where are you going to get re- placement vibrators? This is your opportunity. 
$1.19 NEW, only 

COMMAND EQUIPMENT 
With free dope sheets and schematics 

RECEIVERS 
BC -455. 6 -9 mc. NEW $12.95. GOOD USED...$7.95 TRANSMITTERS 
BC- 696. 3 -4 me. NEW $24.95 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 24.95 
MOD 

Good less tubes ............... 
. 9.95 456. Brand new $5.95. Excellent used. 2.49 As is, for parts 1.29 

274N cors. and oantro, This s male 
is the same 

back of 
as used in the racks. NEW, each 21e; five for $1.00 

Local Control Adapter Parts for 274N or ARC -5 re yr Exact pot, switch, knobs, etched plate, and instruction data. Ready to mount $1.29 SPLINE TUNING KNOB 79c 

EASY MONEY!! 
If you don't get our postcards telling the each we'll pay for that surplus gear you bought when the buy- mg Was good, then YOU ARE LOSING MONEY! So send us your name and address NOW and GET ON OUR MAILING LIST! Or just tell us what you've got! 

NOVICE CW TRANSMITTER 
con- verts Here's 

very simply 
and 

37000-3750 
surplus 

C crystal 
which Red. 

Condition? Guaranteed suitable. Instructions? Yes, 
controlled. 

furnish them! Complete, comprehensive, step-by-step; nothing left to guesswork. This is BC -457, the com- mand transmitter which has been such a favorite with old- timers. By the time this ad appears, the BC -457, described in November QST, will be all gone, as we worked out the conversion on BC -458. Now don't wait until these are all gone! ONLY $7,95 
HF -VHF ALL -PURPOSE TEST SET TS- 159 /TPX: Five purposes: (1) as sig. gen puts out 30 me calibrated by to me xtal, also 150.200 mc cali- brated by same xtal. Suggestion: Use harmonics of 10 mc xtal for your own pet band. (2) Heterodyne freq. meter, 150 -200 c, same calibration as above. National Velvet Vernier dial calculated out to approx. 50 kc per dial division, (3) Three -stage AF amplifier. (4) 12F power measurements by VTVM circuit which reads pow- er rectified across built -in 50 ohm dummy load, 0.820 watts. (5) 0 -1 MA meter used with function switch as 2 -range voltmeter. Has built -in 400 cycle AC voltage regulated power supp10. New, in original carrying case, less cords. Cabinet dimensions only 131/2" x $591 

.7 
50 71/4" x 83/4 ". BRAND NEW 

AIRCRAFT BUYERS, ATTENTION! 
MN -26 -C Remote Controlled navigational direc- tion finder and communications receiver. Manual DF in any one of three freq. bands, 150 to 1500 KC. 24 V. Self contained dynamotor supply. Complete installation, Including receiver, con- trol box, loop, azimuth control, Left-Right In- dicator, plugs, loop transmission line, and flex. shafts. 

$69.50 BRAND NEW, ORIG. PACK J J 
MN -26 -C alone, New $39.50 

PRECISION CALIBRATED TUNER 
Build a Q -meter or an audio oscillator, a signal gen- erator, a VFO, an ultra -stable r eiver, or name it! Lab- standard accuracy and resetability. 3 gang 
c2 
condenser 

8sU 
assembly with 4" precision dial etched 1.5- plus a reference scale. Triangular plastic hairline indicator; 50:1 ratio drive assembly, all gears spring- loaded double- section. Has tuning lock. Plates are two single spaced 250 uf, and one double - spaced 260 uuf section. Use double spaced section to eliminate drift. All are ramie insulated. Neat and compact. Uncle paid a lot 

of 
money' for this baby! New. lean, orig. pack from bulk spares. Was the VFO tuner for Collins TCS xmtr. We furnish free oche- $2.49 matie complete TCS -12 with this ONLY sp .M 

HI -VOLT CONDENSERS 10' CORD .02 MFD, 5000 VDC, oil 3 conductor, rubber insu- filled, sealed rountl an, lated cord, lugs on ends. A with mounting strap.79e neat deal for mikes with .02 MFD, 8 KV, ditto. push switches. $1.29 BRAND NEW 29c 

MN -20 -E BENDIX LOOP 
Here is a dandy! Use as a remote -controlled loop with any MC -124 flexible shaft, or mount a lightweight on the loop and use the slip -rings to bring down the microvolts. Inside gears are 15:1 ratio. Originally used with MN -26 or RA- 10 -DB. BRAND NEW and CLEAN. Special, ONLY $6.95 
MC -124 flexshaft, will ship length closest to your specs ... ...... ...... 30e ft. MN 52 crank drive with azimuth scale, for above loop $2.50 

4 USES -4 DOLLARS 
The most versatile dynamotor in surplus! The best dy- namotor for conversion to 6 v. Multiple windings! Mier conversion you get choice of 190 or 350 v at 50 MA or 250 at 100 MA. No brushes to shift around, no mechanical work. Or use it as a 2:1 or 1:2 step -u or step -down transformer for DC voltage! Changes 6 to 12, or 12 to 24, or v versa, 

motor, 
to 3 A. Or use it as GENERATOR. Turne with otor, get 12 DC at 12.6 A or 24 v DC at 6.3 A, plus high voltage. In- cludes easily removable elf -contained 800:1 sealed -in- oil gear reduction unit. Complete dope sheet $4.00 furnished. BRAND NEW .p 

13 V to 9 V in volt steps: Tapped transformer, 3 amps out. Input 115 V, 60 Cy. Use for Model Railroad or heaters of surplus receiver $1.89 
A -27 PHANTOM ANTENNA. Use on 160 or 80 meters or for marine freq., 2 to 4.5 mc. Contains: 1 Var. Ca- pacitor, omitting type, 18 -157 uufd, 2 fixed Vitrohm plaque wire-wound, non- inductive resistors. 12 ohms (5%), 40 w. In neat metal case with calibration charts and instruction manual. 
BRAND NEW $1.59 

G. L. ELECTRONICS 9055 ANGELES 6. AVE IF. 
CALIF. BUYERS ADD SALES TAX ALL PRICES F.O.B. LOS ANGELES 

OUTSTANDING VALUES 
Transformers -110v 60'-- Pri. 
Sec. 6v Cj .6a; 180v @ 30nma $1.50 
(Ideal for bias or other small supplies). 
Cond. .5 -.5µf oilfllled 600v .30 
Relays 6v do SPDT .50 

CASH WITH ORDER- POSTPAID 
NORTHWESTERN VOCATIONAL INSTITUTE 

745 Grand Avenue St. Paul 5, Minn. 

.++sewn Remo% +ovvsso ,crovW .vovw 
DUALITY SERVICE DEPENDABILITY 

DUMONT CENT RIED 

C MOLDEDLy CAPACITORS 
Sold and Preferred Everywhere C) 

DUMONT Electric Corp. 
308 Dyckman Street, New York 34, N. Y. 

e* the best! 

Outplays the rest! 

World's Finest 3 -speed 
Record Changer with 
Automatic stop. Quiet 
motor. Heavy turntable. 
Prevents disturbing 
resonance, wows, rumble. 
r 

GARRARD SALES CORP., Dept.IN. 
164 DUANE ST., N. Y. 13 
Gentlemen: 
I am interested in learning what to logs for when pur- 
chasing a 3 -speed record changer. Please send me, 
without obligation, your FACT SHEET. 
NAME 
ADDRESS 
CITY 

L 
ZONE STATE 

2 
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WE CHALLENGE 

COMPARISON! 

HAS NO EQUAL 
The only Rhombic Type antenna actually 

field tested and proven in extreme fringe 

areas to have higher gain than any other 

type of television antenna on the market 

today. 

NON -RESONANT... T4 DB GAIN 

SEE AND HEAR THE DIFFERENCE 

FOR HIGH AND LOW BANDS (2 -13) 

HIGH GAIN DIRECTIONAL 

COMPLETE COVERAGE 2-13 

PRE -ASSEMBLED WIND RESISTANT 

LIGHTWEIGHT QUICK ASSEMBLY 

HIGH BAND ONLY (7 -13) 

WRITE DIRECT OR CONTACT YOUR JOBBER 

TODAY FOR LITERATURE AND INFORMATION 

ON THE PHILLIPS DX -er RHOMBIC ANTENNA. 

Roger- Phillips 
RESEARCH LABORATORIES 

717 -RD North Lake Avenue, Pasadena 6, Calif. 
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ing cost of living and you end up with 
today's average consumer who is a 
critical buyer. 

Sure, there will be a good spot mar- 
ket for television receivers in each new 
area that opens coupled with the need 
for the associated installation, adjust- 
ment, and service. But service busi- 
nessmen in new TV areas should ex- 
pand their businesses cautiously. Ade- 
quate finances should be available to 
make the necessary capital invest- 
ments for the business of installing and 
servicing TV receivers. Many TV serv- 
ice contractors in the early TV areas 
went broke simply because they were 
badly under -financed and attempted to 
finance the necessary trucks, test 
equipment, parts, tubes and supplies 
stocks, etc., out of income. This looked 
easy when they were getting all of the 
installation and service contracts they 
could handle. But when payrolls and 
general operating expenses had to be 
met month after month in servicing 
those contracts for twelve months they 
found there just wasn't enough income 
to go around. The seeds of success or 
failure are usually sown during the 
first six months of a TV service busi- 
ness' operation so it is vitally impor- 
tant to get started on a sound business 
basis. 

An interesting article on "Financing 
a Service Business" is available to 
readers of this department. You may 
obtain a copy by writing to Service 
News Editor, RADIO & TELEVISION NEWS, 
366 Madison Ave., New York 17, N. Y. 

The most serious problem in new TV 
areas will be the lack of trained, com- 
petent, installation and service tech- 
nicians. This is already a very serious 
problem in all present television areas 
so there is little hope for drawing ex- 
perienced television service technicians 
from those sections to work in the new 
TV areas. This shortage of qualified 
personnel will be a serious obstacle to 
the growth of independent service busi- 
nesses that must depend on the local 
labor pool for skilled TV technicians. 

The RTMA program which will start 
with service training programs for 
technicians in the nation's trade and 
vocational schools, is one that should 
be actively and aggressively supported 
by all segments of the television in- 
dustry and particularly by independent 
service business operators. This pro- 
gram, which is being developed under 
the direction of E. W. Merriam, former 
service manager of the Allen B. Du- 
Mont Laboratories, Inc., and now serv- 
ice manager for RTMA, is especially 
designed to expand the pool of trained 
technicians available for field service 
work. It is of special importance to 
independent service businessmen whose 
businesses are not large enough to sup- 
port internal technician training pro- 
grams of their own. 

U.H.F. in Major TV Areas 
It is highly questionable whether 

u.h.f. will cause any appreciable in- 
crease in service business volume in 
areas that are now being served by 
two or more stations. If manufactur- 

WHY WILL YOU CHOOSE 

YOUR TAPE RECORDER? 
Q. Higher Fidelity and Smoother Performance? 

A. THEN BUY TWIN -TRAX! * 
Q. Longer Continuous Playing Time? 

A. THEN BUY TWIN -TRAX!* 

Q. Professional Specifications at Popular Price? 

A. THEN BUY TWIN -TRAX! * 
Q. Wider Selection of Models? 

No matter which of these features you consider 
most important. You'll find them all -and many 

other exclusive features -in ourTwin -Trax Recorders. 

Send today for your free copy of our Catalog 

N5272. 'Reg. U. S. Pat. Off. 

AMPLIFIER CORP. OF AMERICA 
398 Broadway, New York 13, N. Y. 

DIAGRAMS OF "SURPLUS" EQUIPMENT 
We can furnish schematics of many surplus electronic 
items not included in "Surplus Radio Conversion 
Manuals." Send stamp 

our 
list. 

FOREIGN RECEIVER SCHEMATICS 
We can obtain schematics (but no other data) on most 
foreign -made receivers - at S2.00 each (including 

' 
r 

reail from Europe to you). No list available, but $1.65 
funded if we cannot furnish promptly. 

EDITORS AND ENGINEERS, LTD. 
Box 689 Santa Barbara, Calif. 

PANEL METERS 
LARGE STOCK GUARANTEED ACCURACY 
GRUEN 3" Rd. 0 -100 llicroainp DC S 9.95 
SIMPSON 2" Rd. 0 -200 5licroamps DC 7.95 
MARION 2" Sq. 0 -1 Mil. DC 4.95 
DALE 2" Sq. O -1 Mil. DC' 4.95 
WESTON 2" Rd. 0 -2 Mil. DC 5.95 
GE 3" So. 0 -15 Mil. DC 6.95 
TRIPLETT 2" Rd. (0 -200 Mil. -0 -2 Amp.) Dual 3.95 
WESTON Ltd. 2" Sq. 0 -500 Mil. RF 4.45 
SIMPSON 2" Rd. 0 -2 Amp. RF 4.95 
SI2,IPSON 2" Rd. 0 -3 Amp. RF 4.95 
SUN 2" Rd. 0 -300 VDC -1000 ohm /V 4.95 
SIMPSON 3" Sq. DB -10 =6 9.95 
WESTON 4" Rd. 5 Amp. AC -1% Acc. 12.95 
WESTON 4" Rd. 250 Amp. AC 1,7e Ace. w /en. 

C ` current .'form 17.95 
GE 2" Rd. 30 Amp. DC 4.95 

LAB TEST EQUIPMENT- NEW -USED 
COMPLETE STANDARDS LAB 

WE ARE SPECIALISTS IN ALL PHASES OF 
METERS A MEASUREMENT REQUIREMENTS 

AMERICAN ELECTRONICS 
29 S. Park Avenue, Rockville Center, L. I., N. Y., 

RO 6 -0207 

PICTURE TUBE REACTIVATOR 
Reactivates dim picture tube with- 

® 
out its removal from cabinet. A 
real money maker for servicemen 

®., or contractors! Supply limited. 
Reactivator. $27.50 net 

F.O.B. New York -il with order, balance C.O.D. 
ELECTRONIC VISION PROJECTION CO. 

3492 Kingsland Avenue Bronx. N. Y. C. 

-=/KAAR 
RADloPAK 

THE MOBILE 
RADIOTELEPHONE 
KAAR ENGINEERING CO. 
PALO ALTO CALIFORNIA 
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ers' claims about the ease and sim- 
plicity of adding u.h.f. channel recep- 
tion to their current model receivers 
are valid, there will be very little ad- 
ditional income available from u.h.f. 
conversions. An outdoor antenna may 
be necessary on some sets that are 
now receiving v.h.f. satisfactorily with 
indoor or built -in antennas but the cus- 
tomer himself will probably have to be 
sold on whether the programs he would 
receive on u.h.f. are enough better 
than his v.h.f. programs to justify the 
outlay for the conversion and antenna 
installation. 

The pattern of service in major TV 
areas seems to be pointing toward a 
necessity for service -selling programs 
that will keep the consumer conscious 
of the fact that his set needs mainte- 
nance attention for top picture quality 
just as the automobile owner has been 
sold on car maintenance as an insur- 
ance for dependable service and for 
avoiding expensive overhaul jobs. The 
TV set owner is using an instrument 
about which he knows practically noth- 
ing and it is a service industry re- 
sponsibility to keep him informed 
about what he should have done in the 
way of maintenance to get the most 
pleasure and satisfaction out of that 
instrument. 

Another thing that is being called 
constantly to the attention of editors 
of this department is the general lack 
of interest or courtesy when a set 
owner phones the average TV service 
shop about service on his receiver. 
Since we have heard these complaints 
from set owners in practically every 
major center in the country it must 
be a universal failing of the independ- 
ent servicing industry. 

Your business phone is one of your 
most important service sales tools. 
When a customer calls you for service 
you can either make him a strong 
booster for your business or you can 
lose him completely as a customer -in 
a hurry. Your customer is your boss 
and even though he may act a little 
exasperated when he phones in for 
service he is not going to like you if 
you answer him in kind. Remember 
always that a "soft answer turneth 
away wrath," apply it in all of your 
dealings with your customers and you 
will do a good job of building customer 
good -will for yourself and for your 
business. 

Parts Warranty Sales Vex 
Service Industry 

The most exasperating and expen- 
sive problem that TV receiver manu- 
facturers have put in the laps of the 
service industry has been that of the 
sale of 12 -month parts warranty con- 
tracts tied -in with the purchase price 
of the receivers. Executives of the va- 
rious service associations such as TISA 
of Chicago and TCA in Philadelphia 
have pounded on this subject for 
months trying to bring about an abate- 
ment of the practices which they say 
are brought about by the 12 -month 
parts warranty sales. 

The National Radio & Appliance 
January, 1952 

SEE LEO FIRST FOR ... . 

hallicraffers 
I can SAVE you money ...Liberal Trade -ins 

96950 
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 

Leo 1. 

Meyerson 
WOGFO 

$199.50 
SX -71 RECEIVER 

Double Conversion sharp selectivity, 
plus built -in NBFM at moderate cost. 

' 11 tubes plus voltage regulator and 
I rectifier. Low down payment. 

R -46 Speaker $19.95 
NAME YOUR TERMS LOW DOWN PAYMENTS PERSONALIZED SERVICE 

HALLICRAFTERS RECEIVERS AVAILABLE FOR IMMEDIATE SHIPMENT 
S -38B $49.50 S -72 Portable $109.95 
S -40B $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 RADIO 
REFERENCE MAP 25c JUST OFF THE PRESS! 

WRL 1952 CATALOG 
Send for your copy today. Con- 
tains everything new in radio and 
television. Jam -packed with bar- 
gains. Leo I. Meyerson, WÿóGFQ 

CU on 10 -20 & 75 Meters 

NEW LOG BOOK 25c 
For mobile or fixed station. Spiral bind- ing. Full column log listing all FCC re- quired Info. Will accommodate 1,525 sta- 
tions @ signals, phonetic alphabet, amateur International prefixes. 

PHONE 7795 

M ß. . MN MI MIN MOM WM M. MR. I WORLD RADIO LABORATORIES 
1 744 West Broadway 

Council Bluffs, Iowa 
1 Please rend me: 

Radio Map SR -75 Info 
111 New Catalog SX -71 Info 

Used Equipment List New Log Book 
Name 

Address 

City State - -- a a n a m a om a - a me n 

RN-1 

It MC TRANSCRIPTION PLAYER 

16" Synchronous 
Model TP16E $126.00 
Model TP16D $84.00 
Model TP12H $58.50 
(F.O.B. Port Chester, N. Y.) 
xport: Rocke International Corporation. 

13 East 40th Street New York 16, N. Y. 

FOR HIGH FIDELITY 
RECORD REPRODUCTION 
Meets the rigid demands of Army -Navy requirements, even Navy salt. spray test,. 
Used by U.S. Signal Corps all around the world. Standard equipment in Veterans' Hospitals, and most radio stations, trans- cription services, etc., for realistic repro- duction of transcription records up to 16 inches, 78 and 331/ r.p.m. 

Descriptive Bulletin HS3 -1, upon request. 
Available Through Authorized Jobbers. 

RADIO -MUSIC CORPORATION 
PORT CHESTER NEW YORK 
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FRI GET YOURS 

NOW! 

JUST P 
Value-Packed, JANUARY ' 

F.Y.I. BULLETIN 
Published Monthly To 

Keep You Up -To -Date On 

Latest & Greatest Values! 

Newest Equipment & Designs! 

'WRITE TODAY! FYI Dept. 

Snyder's Powerful 5 Element 

YAGI 
TELEVISION 

ARRAYS 

Channels *3-513 
54 -HY4 
g 5-1415 

6 -1116 

$7.95 

Channels t 7-RY7 
g 8-RY8 
g 9-519 
II 10-RY1O 
5I1-RY11 
g 12-5112 

4 
rta-RYt3 $.95 

For Fringe & 
Ultra Fringe 

Highly directional and 
closely tuned to each 
channel. Cuts inter- 
ference and noise to 
a minimum. Five ele- 
ments; one folded di- 
pole, three directors 
and one reflector. In- 
dividual array for each 
channel. Specify model 
desired. 

360° MOTORLESS 

TV AERIAL 
Same Clear Piz 
As Motor Rotating 
Aerial Systems 
Costing Triple 
This Price 
FOR ULTRA FRINGE 

Only $1895 
COMPLETE with three 
3 +. _ It. masts. 75 ft. 
3 cond. cable, beam se- 
lector sw., guy ring, ! i Model 
mtg. base & U clamp. IJ TX -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. 

Flick of switch 
clears picture 

instantly 

TV ANTENNA ACCESSORIES 
STEEL EXTENSION POLES. Weather treated. 
10 ft. long. 1V" dia $2.19 
5 ft. long. 111." dia. Crimped End 1.35 
31,5 ft. long. 114" dbl. Crimped End 1.19 
CHIMNEY MOUNT BRACKETS. 
Complete with strap CM -1 1.59 
HEAVY DUTY MAST BRACKETS WB -2. 
Adj. to 18" from wall 3.75 
ANTENNA SWIVEL BASE. Aluminum. 
Fits 1,4" O.D. mast section .45 

C OSEOUT! 
Reg. $29.95 Famous Make 

FM RADIO CHASSIS 
May Also Be Used as 

FM Tuner 
6 Tubes Built -in Ant. 
4" PM Speaker AC -DC 
88 to 108 mc. 

Because of slight chance in dcsigu 
S 95 Be Caere able 

slight 
buy s closeout from 

one of America's best known set 
makers. YOU SAVE $13. 

I Dealers Association through the efforts 
of its president, Mort Farr of Upper 
Darby, Pa., has done much to bring the 
dangers and inequities of this practice 
to the attention of responsible manu- 
facturers. It is now generally felt that 
steps will soon be taken to correct this 
situation that has been so costly to 
servicing contractors and dealers. 

WHOLESALE 
RADIO PARTS CO., Inc. 

311 W. Baltimore St. 

BALTIMORE 1, MD. 

1-16 

Plus Service Inc 
There is not a home in which you are 

called to service a radio or television 
receiver that does not need some other 
products or accessories that you han- 
dle regularly. Such items will add to 
your "per call" income -and profit. A 
few of these are: 

(1) Dry batteries for portable radios 
and flashlights 

(2) Phonograph needles 
(3) Phono replacement cartridges 
(4) Wire and tape for home re- 

corders 
Usually when you mention batteries 

for flashlights you receive an apprecia- 
tive response from the customer be- 
cause they find the batteries are 
usually dead when they occasionally 
try to use the flashlight that is kept 
for emergencies. This is also true of 
battery- operated portable radios, thou- 
sands of which rest on closet shelves 
while someone in the family tries to 
remember to get some batteries. 

More than nine million battery -oper- 
ated portables have been sold since the 
end of the war and current sales are 
at the rate of about two million sets 
per year. This represents a tremendous 
market for batteries and one which the 
service shop operator can handle prof- 
itably and which can be helpful in get- 
ting other service business. 30 

International Short -Wave 
(Continued from page 125) 

kw. rig that tested some months ago. 
Verified from Philips Peruana, Box 
1841, Lima, Peru. (Russell, Calif.) 

Lima, 15.105, Radio El Sol, noted 
around 1815; identifies plainly 1830 
with slogan. (Russell, Calif.) 

Philippines- Russell, Calif., flashes 
that he has picked up the new 25 -m. 
outlet, DZH9, of the Far East Broad- 
casting Co., Manila, on 11.850A, in 
parallel with other outlets of this 
broadcaster on regular schedule. Rus- 
sell says DZH7 has apparently moved 
from measured 9.7345 to measured 
9.7286. 

DHY2, 6.14, signs off around 0959; 
announces also for DYRC, 1040 kc. 
(Gay, Calif.) Radio Free Asia, 6.110, 
Manila, still noted signing off 1000. 
(Dale, Calif.) 

Poland -Radio Warsaw still noted 
signing off English program 0100 on 
7.205. (Hoffman, N. Y.) Excellent on 
this channel opening in English 1700. 
(Mast, N. Y.) 

Portugal -Radio Sweden says Lisbon 
can be heard mornings (EST) over 
11.960 but changes to 11.995A at 1230. 
Measured by Ferguson, N. C., as 11.960 
at 0945. Pearce, England, reports Lis- 

BE SURE 
REPLACE WITH 

when Y°uké l\ 
05e sureCone SPO p 

Qu pd ldsi9 the)! . °ice and 
e °r 05 ce' tre sers on 

built 

per {Ofo 9çOUbked by soO speaker 

they 
are b°centur' 

of 

e5Perle of 
building sell the 5Pelpmenth first 

plw °Ys origin °I e1 field. It costs. 
first in 

e 
locemenides navre 

1no more ánd PrO 

faction 

Also makers of Quam Focalizer 
Unit and Ion Traps 

WRITE FOR CATALOG 

GUAM- NICHOLS COMPANY 

522 E. 33rd Place, CHICAGO 16, ILL. 

MAKERS OF QUALITY SPEAKERS FOR 
27 YEARS, UNDER THE SAME MANAGEMENT 

N DAY da i EVENING CLASSES 

ELECTRONICS -RADIO 
Modern Laboratory 

Instruction In 

SERVICING 
BROADCAST 
OPERATING 
ELECTRONIC and 

TV ENGINEERING 
QlsYw 

1011RCATALOG 
ELECTRONICS INSTITUTE, Inc. 

21 HENRY, DETROIT 1, MICH. 
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bon on 11.995 to 1530 and 1600 -1800 
(parallel 9.745); on 11.962 at 1030; he 
also notes Lisbon on 15.130 at 1015 with 
music. 

Radio Free Europe relay from Lis- 
bon noted on 9.605A with interval 

. 

melody on chimes when tuned 1903, 
then left the air. (Bellington, N. Y.) 
Heard in Czech 1145 and at 1200 gave 
call "Radio Volna Sobodna Europa "; noted another day signing on 1100. 
(Pearce, England) 

Portuguese Guinea -Bissau, 5.84A, is still signing off 1800 with "A Portu- 
guesa." Has usual heterodyne QRM. 
(Bellington, N. Y.) 

Portuguese India -Radio Goa, 9.610, 
has an English broadcast at 100 called 
"Catholic Hour," which features devo- tions to the Sacred Heart conducted by Jesuit Fathers and directed by priests 
from the "Legion of John Bosco." 
(Short Wave News, London) 

Sao Tome- CR5SB, 17.677, noted re- cently 0702 in Portuguese; signal faded greatly by 0720. (Ferguson, N. C.) This 
one is scheduled 0700 -0800 on Sundays 
and Thursdays only. 

Saudi -Arabia -Djeddah, 11.952, noted with Arabic program 1200 -1350; some- times closes 1330 or 1315; calls "Houna 
Mecca" pronounced ("Mukka") ; has interval signal on flute playing 8 notes -before opening at 1200. (Ridgeway, 
South Africa) Also heard on 11.85 (jammed) and 5.975 at that time. (Pearce, England) Still signs on 2300 and runs to approximately 2345 daily, heard on 5.975A, 11.85, 11.95. (Belling - 
ton, N. Y.) 

Sierra Leone -At present there is no regular broadcasting from this coun- try but experimental broadcasts are carried out irregularly from Freetown 
over a 300 watt transmitter operating 
on 9.630. (WRH Bulletin) 

Southern Rhodesia -Salisbury, 3.320, noted with organ recordings 1325, call 
1330. (Pearce, England) Salisbury is definitely back on 9.50 now that Spring- 
bok Radio, Johannesburg, South Africa, 
is using 9.60 at 0300 to approximately 
0700. (Ridgeway, South Africa) Spain- Madrid, measured 15.627, noted opening program in Spanish to Canary Islands 1146, ending 1157. (Fer- 
guson, N. C.) 

Sweden -According to a WRH Bul- letin, from January 15 the new 100 kw . transmitters at Horby will be on the air on this schedule -1900 -2145 on 6.065 to USA (East Coast); 2200 -2245 on 
9.535 to East Africa; 2300 -2345 on 9.620 
to India, Indonesia, and on 9.535 to USA (West Coast); 0000 -0100 on 9.535 
to South Africa; 0600 -0645 on 21.580 to South America; 0700 -0745 on 11.880 to USA (East Coast) ; 0800 -0845 on 9.535 
to Far East, Pacific; 0900 -1100 on 9.535 
to India, Indonesia; 1200 -1245 on 9.535 to East Africa; 1300 -1345 on 9.535 to South Africa; 1600 -1700 on 9.535 to 
USA (West Coast) and 1800 -2100 on 
6.095 to South America. Uni- directional 
transmissions to Europe (relay of Swedish Home Service) will be radiated at 0000 -0400 on 6.065; 0400 -1200 on 11.705; 1200 -1800 on 6.065, and 1400- 
1545 on 6.095. 

January, 1952 

r ata a 111 MEE IMO MEN 

You'll find it 
3ASTER 

in the 

MASTER 

Industry's OFFICIAL 
Buying Guide of Radio - 
Electronic- Television 
parts and equipment. 

1100 Pages 

Hard Cover 
Fully Indexed 
Over 75,000 Items 
Over 7000 illustra- 
tions 

Weight -5 lbs. 
Size -$%4 x 103/4" 
Serving the Industry 
16 years 

Publisher's price S6.50. 
Available as special price 
of $1.95 thru Parts 
Jobbers who absorb part 
of cost for privilege of 
printing ad on cover. 

No More 

Files of 
Small 

Catalogs and 

Loose 

Literature 

When you BUY -- SELL -- SPECIFY 
you must have the MASTER 

This single volume replaces all other small catalogs 
Over 90% of the products manufactured in the Radio -Electronic- Television Parts and Equipment Industry are catalogued in this BIG 1100 MASTER Buying Guide. Complete descriptions, with specifications and illustrations are written and compiled by each manufacturer covering such products as:- tubes, instruments, TV parts, transformers, capacitors, resistors, test equipment, relays, coils and antenna equipment, Also, re -' cording and PA systems, intercoms, tools, hardware, switches and thou- sands of associated products. IT'S YOUR "RADIO BIBLE" -SAVES YOU TIME AND MONEY. 

BE MASTER- Minded -GET your copy NOW 
NEW -- 16th Edition available 
from local Parts Distributor at 
the special $1.95 price. t tma - tats I al. 

it COUNTS 
and CARRIES 

your TUBES 

Tele i? n 
-. tubé Iraddy 

Specially designed for the television serviceman. Makes work easier and quicker -and YOU more efficient. 
You take INVENTORY AT A GLANCE -and always have the right tube with you. 
Thin, easy -to -carry leatherette cabinet, 20t/2 "x14 "x9" deep. Holds up to 249 tubes, or less with space for TOOLS and METER. Clips in cover for price list or mirror. 

Ask your parts jobber how it can PAY FOR ITSELF 
in 3 WEEKS, 

or write 

$13.50 
Nel lo 
Dealer - 
Higher on 

West Coast 

Also 
TV Cabinets, 
Wall Baffles 

ARGOS PRODUCTS CO. 
310 MAIN STREET GENOA, ILLINOIS 

IIIEIIIIIIIIIIIIIIII 

oIIIINIIII10-: 

MANUFACTURERS! 
EXPORTERS! 

PURCHASING AGENTS! 
HONESTY INTEGRITY 

.QUALITY OF 
PRODUCT 

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. 

efect. Expette. 
225 N. Wabash Ave., Dept. R, Chicago 1,1N. 

Phone ANdover 3 -0841 
BRANCH OFFICES 

257 S. Spring St., los Angeles 12, Cal. MA 6 -2004 
507 Fifth Ave., New York 17, New York MU 7-0084 
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STEEL TOWERS and MASTS 

Tubing - Roof Monnís - Guy Rings 
PRODUCTS 

for TIT and ELECTRONICS 

Model 100 - 
Kwick Climb Tower 

This light weight tubular steel 
tower comes in 10' sections with 
slip joints that require no bolt- 
ing. Safe and easy to climb. Top 
section has sleeves for up to 2'b" 
most. Base adaptable to any 
pitch roof Additional sections 
may be added to 100 feet 30' 
tower complete with base weighs 
80 lbs. Additional sections 22 
lbs. each. 

MODELS 130 and 140, 30 foot and 40 foot 
Manually Telescoping Masts. Priced for that 
inexpensive installation. 

Pat Pending 

Model 115 - 
Krank Up Mast 

27' telescoping crank up most 

complete with all hardware. 
Cranks to any positive position 
from 10' to 27' Made of sturdy 
2 ". 11/2" and 1 t/a" tubing Easily 

installed. 

Model 125 - 
Krank Up Mast 

47' telescoping crank up mast 

complete with all hardware. 
Same as Model 115 in construc- 
tion. Will telescope to any posi. 

Live position from 20' to 47' 
Weight 45 lbs.. 

A locking device on both of the 

above models removes all the 

strain from the cable.. 

ROOF MOUNTS 
Model A -S - Apex Roof Mount 
A sturdily constructed Roof Mount with 

4 -way swivel, Fully adoptable to any 
type of mounting. Will take up to 2'4 

inch tubing. 

ALSO 
MODEL S, Rotary 4 -way T -V mast base mount 

MODEL P. 2 -way swivel T -V mast base mount 

RUGGEDLY CONSTRUCTED MOUNTS LOW PRICED 

QUALITY PRODUCTS SOLD THRU 

RECOGNIZED JOBBERS 

JOBBERS and DISTRIBUTORS 
WRITE FOR PRICES AND LITERATURE 

JONTZ MANUFACTURING CO. 

1101 E. McKINLEY AVE. 
MISHAWAKA, INDIANA 
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Switzerland- Winter schedules of 
Berne are (to April 30) -To North 
America- 2030 -2215, HER3, 6.165, 
HEI3, 7.210, HER4, 9.535, HEU3, 9.665, 
HER5, 11.865; 2215 -2300, HER3, 6.165, 
HI3, 7.210, HER4, 9.535, HEU3, 9.665, 
and HER5, 11.865. To South Africa- 
0945-1130, HER6, 15.305. To Eastern 
Australia and New Zealand -0215 -0400, 
HER5, 11.865, HER6, 15.305, HER7, 
17.784. To Western Australia and the 
Far East -0400 -0445, HER5, 11.865, 
HER6, 15.305, HER7, 17.784. To South - 
East Asia and Japan -To Feb. 29, 0745- 
0930, HER5, 11.865, HERE, 15.305, 
HER7, 17.784; from March 1 -April 30, 
0745 -0930, HEU3, 9.665, HER5, 11.865, 
HER7, 17.784. To India and Pakistan 
-To Feb. 29, 0945 -1130, HER5, 11.865, 
HEU3, 9.665; from March 1 -April 30, 
0945 -1130, HER5, 11.865, HER7, 17.784. 
To The Middle East -HEU3, 9.665, 
HER2, 6.055. To Spain and Portugal - 
1545 -1600 in Portuguese, 1600 -1715 in 
Spanish, HER2, 6.055, HEU3, 9.665. To 
Latin America -In Portuguese 1800- 
1830, in Spanish 1830 -2000, HEI3, 7.210, 
HEU3, 9.665, HER4, 9.535, HER5, 11.- 
865, HEI5, 11.715. To Europe -0015- 
0115, 0500 -0830, 1000 -1730, HER3, 6.165, 
HER4, 9.535. To South Africa -0015- 
0140, HER6, 15.305; 0500 -0730, HERB, 
21.520; 1130 -1730, HER6, 15.305. 

United Nations Radio, 6.672, noted 
with news 1330; news in French 1345. 
(Pearce, England) 

Taiwan -When this was compiled, 
Taipeh, 7.133A and 11.730A, had 
changed time of English news from 
0630 to 0730 (winter schedule). (Ros- 
enauer, Calif.) Also noted by Stark, 
Texas, and by your editor in West Vir- 
ginia. 

The N.Z. DX Times reports a new 
station of the Chinese Broadcasting 
Corporation heard on 10.425 at 0600; 
call is either BED26 or BED36. Fre- 
quency varies greatly. 

"The Voice of Free China," Taipeh, 
is now on the air daily with a program 
directed to Europe 1400 -1600 over 
BED4, 11.800; at 1400 in Russian; 1420 
English; 1450 French; 1520 Arabic, and 
1540 Mandarin. (WEB Bulletin) Radio 
Australia reports the 11.800 outlet 
noted 1500 and with identification in 
English 1700 followed by a program of 
Chinese music; signal strength and 
quality vary from poor to good. 

The 15.235 outlet noted 0005 with 
native music. (Winch, Calif.) The Eng- 
lish transmission on 6.095 now is 0630- 
0700 but does not appear to be daily. 
(Rosenauer, Calif.) BED26, 10.080A, 
noted 0545 with Chinese news and pop- 
ular music; BED32, 7.010, noted 0645 
with Chinese -English lesson; BEC22 
( ?), 9.775, heard 0430 with Chinese 
news. (Sanderson, Australia) 

Tangiers -At the time this was com- 
piled, Pearce, England, flashed that he 
had not heard Pan -American Radio on 
7.525 lately; moved? 

Radio Africa noted on 7.125 at 1630 
with call in English. (Pearce, England) 

Thailand -Bankok, 11.910, noted 0510 
with news and weather reports; on 
6.240 at 0600 with news, music. (San- 
derson, Australia) 

SOLAR 

MODEL 

CF 

Exam -eter 

The most complete of all capacitor analyzers, 
Solar's famous Model CF is a sturdily constructed, 
reliable instrument designed to simplify electronic 
servicing. 

Has exclusive patented Quick -Check circuit for 
qualitative tests and intermittent checks with- 
out unsoldering capacitors 
Capacitance bridge -10 mmf to 2000 mf In 
4 ranges 
Power factor -O to 50 percent 
insulation resistance -3 to 10,000 megohms 
Electrolytic leakage current reads directly on 
41/2" meter 
Built -in d -c power supply continuously adjust- 
able from 0 -550 volts for electrolytic tests 
under rated voltage 
100 ohms to 7.0 megohm A -C resistance bridge 
0 -600 volt, D -C vacuum -tube voltmeter 
10.50 volt A -C vacuum -tube voltmeter 
Quality Components for Long, Trouble -free Serv- 
Ice 115 V. 50 -6Ocy 
Complete with test leads 
Instruction manual 95 

Price: V%/ B. 
Ready to operate N. v 
20% deposit with order. Balance C.O.D. Jobbers - 
Write for discounts. 

ARCEE ELECTRONICS CO. 
96 WARREN ST., N.Y. 7, N. Y.-Dept. A 

SHOCKED 
By a "hot" ac -dc chassis? Not if you use 

Our #409 Isolation Transformer. Prim. 
117v 60 cy. Sec. 117v or 145v plus 6.3v 
tap. Shielded, 21/4 x 21/2 x 3" high. 40W. $ 2.45 

*250 watt output xfrmr 6000 ohms PP to 8 

ohms W.E. KS9496 from `Beachmaster ".. 14.95 
*Time Delay Relay adjustable 10 sec. to 2 min- 

utes. Cramer TD2 -120S, 115v 60 cy. .. . 12.95 
*Link mobile xmtr w /6v dynamotor 30 -42me 

nbfm w /tubes Model 25UFM used, good... 59.50 
*PP 61(6, 6V6 to 8 or 3.2 ohm xfrmr ...... .95 
*Single 6V6 to 3.2 ohm heavy duty .79 
*Choke 411 70ma. 70 ohms 69c, 2H 70ma. 100-^ .49 
*Grid wire, shielded, 1 cond., per 100 ft. 2.25 
*Fil. xformer 6.3 v. @ 1.3 A .99 
*.5mfd 400v bathtub cond. side term. .29 
*Silver trimmers TS2A 1.5 -7, 7 -45, 3 -12, 4 -30 .39 
*Silver micas .0001, .00015, .001, .0005, 

33mmfd .09 
*SloBlo 3A0 fuses 1/4, 1/2, 3/4, 10 amps .08 
*Variable 100mmfd Bud MC1875 il $1.10, 

15mmfd .49 
*AN3106- 105 -2s, PL259AJAN, PL68, JK33 & 

34, 83 -1H 
*Micas, Bathtubs, Oils, Fuses, Sockets, Mini - 

shields 
INQUIRIES INVITED . .. YOUR SURPLUS BOUGHT 

EMPIRE ELECTRONICS COMPANY 
Box 41, Midwood Station, Brooklyn 30, N. Y. 

CLoverdale 2 -2411, BRyant 9-1220, 1221 

SPEAKER RECONING 
Complete line Cones, Spiders, Rings 
and Voice Coils. Custom Built Voice 
Coils. Low prices. Write for Pa its 
List and Reconing information. 

WESTERN ELECTRONICS CO. 
3164 West Colfax Denver 4, Colo. 

BRAND NEW TUBES 
1623 ...$ 
1B24 ... 
1N22 
1N23 ... 
1N23A 
1N23B 
31324 
3E29 
4E27 
5BP4 
5021 
6AN5 
634 
250R 
304TL 
307A 
703A 
7156 
717A 
723A /B.. 

8.95 
8.50 
1.25 
1.49 

.. 2.75 
-. 4.50 
.. 4.50 

14.50 
17.50 

.. 4.50 

.. 19.95 

.. 5.95 

.. 6.95 
8.95 
9.95 
4.95 

. 4.95 
8.95 
1.59 

14.50 

' YOUR 
SURPLUS 

WANTED! 
We Pay 
Highest 
Prices! 

8296 ..,$12.50 
832 
832A - 

836 
837 .. 
838 
860 
872A 
884 
931A 
991 
1616 . 
1624 
1625 
1631 
1632 
2050 
2051 
8012 
8025 ... 

5.50 
9.95 
3.75 

. 1.49 

. 2.95 
4.00 
2.75 
1.75 
5.95 

. .39 
. .90 

1.50 
.45 
.99 
.89 

1.75 
1.50 
2.50 
4.95 

7263 
807 
808 809 
810 
813 
829 

...$25.00 
1.59 

... 2.95 
2.95 .. 9.95 ... 8.50 
9.95 

Vacuum 
Capacitors 

50.15 5 5.95 
12 -20 6.50 
50 -32 12.50 

Complete Line of Transmitting & Receiving Tubes. 

J. S. H. SALES CO. 
Dept. R -B, 7552 Melrose Ave., Los Angeles 46, Calif. 
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Trans -Jordan - "The Hashemite 
Jordan Broadcasting Station," Ramal- 
lah, is operating on 7.030 with 500 
watts 0045 -0130, 0600 -0730, 1000 -1500; 
English 0600 -0630, 1000 -1100. (Bluman, 
Israel, via WRH Bulletin) 

Trinidad - VP4RD, 9.625, Port -of- 
Spain, noted at fair level 1930 -2000 and 
later; announces "This is Radio Trini- 
dad;" severe QRM from XEBT, Mex- 
ico. (Hoogerheide, Wise.) 

Turkey -Radio Ankara has English 
now daily for British Isles -Europe 
1600 -1645 over TAP, 9.465, and TAS, 
7.285; noted signing on in Italian 1415 
on these channels recently. (Pearce, 
England) I recently noted TAU, 15.160, 
in English at 0835; seemed to be call- 
ing Germany with a special broadcast. 

Uruguay -Radio El Espectador lists 
its schedule on 11.835 as 0600 -2200. 
(Radio Sweden) 

USI -The Indonesian on 11.080 ap- 
pears to be parallel mornings with 
Makassar, Celebes, on 9.550. (Stark, 
Texas) The 11.080 outlet noted around 
0800. (Ding, Calif.) The Indonesian on 
7.165A has been identified by Graham 
Hutchins, DX Editor of Radio Au- 
stralia as an Indonesian Air Force sta- 
tion located at or near Djakarta; for a 
while was heard regularly mornings 
but had not been noted for some days 
(by either Stark, Texas, or Dilg, Calif.) 
when this was written. 

Djakarta, 4.94, noted with French 
program 1045, strong signal, woman 
announcer; fades 1115; possibly YDP? 
(Ridgeway, South Africa) Rosenauer, 
Calif., reports Djakarta heard recent- 
ly in parallel over 6.045 and 7.270 at 
0900 -0930, best on 6.045. 

YDC, 15.15, still noted signing on 
1400 with English for Europe. (Pearce, 
England) 

"The Voice of Indonesia," Djakarta, 
has an English language program for 
South Asia 0930 -1030 on 15.150, 11.770, 
4.915. (Radio Sweden) YDF, 6.045, Dja- 
karta, noted in native program when 
tuned 0547; fair level with slight 
heterodyne QRM. (Bellington, N. Y.) 

USSR -Khabarovsk is noted on 6.07 at 0301 in language; fair level in Calif. 
(Winch) Moscow noted opening 0102 
on 6.000 in French session; parallel on 
7.34. (Bellington, N. Y.) Radio Tash- 
kent, 6.825, noted with English 1000 
and 1115 -1130. (Pearce, England) A 
Soviet outlet is noted around 0300 -0500 
on approximately 15.400. (Osburn, 
Alaska) 

Vatican - HVJ has English news 
1000 on 15.120, 11.740, 9.646. (Short 
Wave News, London) 

Venezuela- Caracas, 4.9227, noted in 
native program 2200. (Russell, Calif.) 

Yugoslavia -Radio Belgrade, 6.100, 
heard with call "Radio Yugoslavia" 
1630, followed by news in what sounds 
like Russian; terrific jamming, still 
noted 1650. (Pearce, England) 

* * * 

Press Time Flashes 
The Yugoslav Emigrant Radio Sta- 

tion (clandestine) seems to be sched- 
uled 0030 -0050A on 6.887 and 7.444 
(listed) and in second period 0115 -0200; 
during first session only a man talks, 
January, 1952 

SURPLUS 

JANUARY BARGAIN SP CIALS1 
ALL NEW 3111:4970-3 Regulator: Carbon lilt ; 

plug e type 80V A.C. ; Leland #B2475 (76 carbon 
discs 0.1968" ID; 0.1968" thk ;0.432" OD; solenoid contained in base; 
2 5/16" diameter by 15/16" high ; 

mounted by a strap fastened around 
solenoid portion ; overall dimension 
2.469" diameter by 3%" $3 E 95 high EACH 

30 amp plu fuse. house 
WONDERFUL BUY 100 for $3.00 

15 amp 3AG fuses 100 for $2.00 50 amp 5AG type HBR 100 for 2.95 
40 amp 5AG type 111311 100 for 2.95 
40 amp 4AG type 100 for 2.95 
35 amp 4AG type 100 for 2.95 
20 amp 9AG type 100 for 2.95 
15 amp 4AG type 100 for 2.95 
10 amp 4A(; type 100 for 2.95 

1 amp 4A0 type 100 for 2.95 
4 amp 3AG type 100 for 2.00 
I amp 3AG type 100 for 2.00 

% amp 3AG type 100 for 2.00 
275 amp HJR type 100 for 2.95 

70 amp HBR type 100 for 2.95 
70 amp ACL type 100 for 2.95 

ANTENNA INSULATORS 
A specially designed insulator that provides grea 
tensile strength 10 for 60c 

Open circuit jacks 10 for $1.50 JE 26 and PL 54 per set 49c 
3 AG fuse post 25c each 
4 AG fuse post 25c each 
3 AG type HJM 25e each 
30 ft. hook -up wire IOc 

1250 ft. of 2 cond. twisted stranded wire..$3.95 
2 MFD 600 volt oil condensers, round can. 

89c EACH 
LUMINOUS PAINT KIT 79c EACH For Dusting, Painting or Mixing 
To Suit Your Requirements 
GLOWS IN THE DARK 

IJ41A Telegraph Keys $0.89 each 
.15A Telegraph Keys .95 each 
J38 Telegraph Keys 1.25 each 

DUAL VARIABLE MIDGET CON- Ae 
DENSER. 35 mad. per section a 

50 watt Birnbach tube sockets 95c each 
3" round Weston meters; Model 476. 0 to 150 volts A.C. $5.95 each Removed from new surplus equipment. 
PL 68 covers only. NEW 5c each 
6 ft. cord with PL 55 plug 59c 
Head phones, high impedance (Used. Good con- 
dition) $1.69 
250 ft. rolls phosphorus bronze ship -type antenna wire. Seven strands #18 $6.95 roll 
2 MFD 4000 volt D.C., G.E. 23 F 47 Prynol. $7.95 
90 MFD 120 volt A.C., 3 phase C.E. 26 F 685 
Prynol $7.95 
Edwards Lungen Buzzers. Type O. #15. 12 volt. Works on 6 V D.C. NEW 69c each 
VERTICAL ANTENNA MASTKI'P fully adjust- able to 35 ft. Easy to setup for Fringe Area FM. Television or Rotary Mast Beam $12.95 
6ÁK5, new, boxed $1.19 

MUELLER CLIP JUMPER 
A complete jumper, ready to use. Two No. 21 -A clips and 14" of insulated wire. Packed 10 in a box. I9c each. 

1759 E. Colorado St. 
52.00 min. order 

°° ° u +' + ßb1,. I., 1, DUALLY BOXED. 
Write for Our Bargain Bulletin 

DOW RADIO, INC. 
PHONE: SYcamore 3.1196 

Send full remittance to save C.".Ii. elat e- 25tl tleposit with Ortlers 
All merchancli.e fully guaranteed. Subject tu prier val,. 

DRY AIR PUMPS $4.95 Band l'unlp l'Plt- 1111118 -Ii frith 311 Ib. Shulleross Gauge. Tank for silica gel. 2 bottles of gel. air hose, shut -off valve. Used for drying coax lines, instruments, etc. 

Pasadena 4. Calif. 

EVERY 
RADIOMAN 

Can Use These 

SERVICE HINTS! 
Valuable Manual Yours -FREE! 

Every page of How to Slm- jo hpackedwth on-the-bench, bench, practical Ideas. Contains 
photos, 

nharta, diagrams- 
no 
plain every-day language 

In 
gives you priceless sugges- 
tions -new aervicing 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 lest Speakers: How to Find Faults in Oscillators: How 
to Test Radin Parts -and It's all yours -FRESI No obli- gation. 

SEND COUPON OR PENNY 
POSTCARD FOR YOUR 
FREE COPY TODAY! 

IFEILER ENGINEERING CO., Dept. 1N2 0026 N. Monticello Ave., Skokie, 111. 

Please I 
(Suburb of Chicago) 

1 Radio RepaRirst:F.}' 
my FREE copy of How to Simplify 

IName 
Address 
City 2one.... State 

1 

Illo mi am um no ma no ma on ma on nn m; 

Your Cost 

$2995 
NET 

Almo presents amazing new Voca- tion. No wires. No installation. Just 
DC outlet. 

in 
tlet.d Handsome durable Aray crackle finish cabinets. Size Oq., x 5t /nx42/a Weight 31/2 lbs. Power u ply6J!) 5.120 volts, 25-60 a) eles, AC or Frequency; 175 Kl;. AF 

consump- tion: 23 w ttstts3 Power Stand -by, talk, and fixed talk. Vol- ume control with On -OR switch. 
10% Cash with Order 

ji 09 ARCH ST. S 6205 MARKET ST. 
Philadelphia, Pa. 

6th 8. ORANGE STS. Wilmington, Del. 
4401 VENTNOR AVE. Atlantic City, N. J. 
1133 HADDON AVE. Camden,. N. J. 

LMO RADIO CO. 
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ARMY - 
AIR FORCE 

SERVICEMEN - 
NAVY - MARINES 
TECHNICIANS 

Here's Help! 

Now! IN 1800 PAGES 

THE BASIC KNOWLEDGE AND DATA OF 

RADIO & TELEVISION 
DIGESTED INTO 32 SECTIONS ... IN A 

COMPLETE, QUICK -TO -FIND, EASY -TO -READ 
HANDBOOK FORM. 

You can plan every operation in TV -Radio and 
Electronics with the Library Set. These handbooks 
are your lifelong tools -use them every day on the 
board, at the bench, or in the field -for construc- 
tion, production, servicing, installation or operation 
-for adjusting, trouble- shooting, measuring and 
testing. Yout invaluable aid in service, research, 
development, design, manufacturing and main- 
tenance. With all data and servicing procedures, 
these handy books work better, faster and easier. 

In addition, you get complete coverage of every- 
thing you need in TV, Radio and Electronics - 
in practical form -everything presented in plain 
talk, all terms explained; schematics, working dia- 
grams and pictures all clearly illustrated for your 
quick and easy reference. 

These books are works of complete authority pre- 
pared by the well known engineers, Joseph J. Roche 
and Morton Scheraga, under the direction of Wil- 
liam F. Boyce, famous for the preparation of hun- 
dreds of handbooks and manuals for the U. S. 
Signal Corps, U. S. Navy, U. S. Air Force, Western 
Electric Co., General Electric Co., Bell Labora- 
tories, National Radio Co., and many others. 

These Handbooks are endorsed by leading schools 
for instruction and reference. The armed services 
make them available to their technicians in libraries, 
schools, and in the field. Engineers, Draftsmen, 
Laboratory and Production men in every industry 
have purchased over 50,000 of these books for use 
in their work. 

500 Radio jobbers keep them constantly in stock 
for the convenience of their service and industrial 
customers. These are the most commonly used 
books in Radio and TV. 

Whether you use these Handbooks for general 
reference, scientific instruction or education, one 
thing is certain; the practical help, the daily useful- 
ness you will derive from them will prove to be 
worth many times their price. 

Contents are too long and complete to describe 
here, so see the books at your Radio Jobber, your 
bookstore, or 

SEND FOR TEN DAY 
FREE TRIAL EXAMINATION 

RADIO ELECTRONICS HANDBOOK $7.00 
0 VIDEO HANDBOOK 

SPECIAL OFFER! SAVE $2.00 
$12.00 The LIBRARY SET $ 

BOYCE ROCHE BOOK CO. 
Caldwell 11, New Jersey 
Send 

( ) 
Library bo Radio É Electronics Handbook pa $7.00 

( ) Video Handbook i $7.00 
In ten days I will send price plus postage, or I will 
return books postpaid. 

(Offer 
r s good i U.S.A. and to men in Armed Services 

overseas 

Name 

Address 

Employed by 
Save postage -we pay postage and packing if you 
send money NOW. Money back on same return 
privilege. 

150 

presumably in a Slavonic tongue; in 
second period both a man and woman 
are heard; cannot find on 9.14 at that 
time. Also noted on 6.887 afternoons 
or later. (Bellington, N. Y.; Harris, 
Mass.; Machwart, Mich.) Bellington 
also has noted the 6.887 outlet in paral- 
lel with one on 6.28 at 1745. 

Radio America, 9.405, Lima, Peru, 
announces English for every day at 
1200 and Sundays at 2100. (Stark, 
Texas) 

Nepal Radio, 7.100, Kathmandu, 
Nepal, verified for Dilg, Calif. Gave 
schedule of 2150 -2320, 0320 -0450, 0820- 
0950; English news is 0845 -0850. Sta- 
tion opened last April. Hopes to ex- 
pand. Said Kathmandu time is 10 min- 
utes ahead of Indian Standard Time 
which makes it 10 hours and 45 min- 
utes ahead of EST. 

Bellington reports Greenland on ap- 
proximately 7.580 from around 1730 to 
1845 when closes with Danish Anthem; 
man announcer. 

Radio Sweden says Hamburg, Ger- 
many, has two new transmitters on 
17.815 and 17.815, respectively, in par- 
allel with 7.290, 11.795. 

Pakistan has changed its time -West 
Pakistan (Karachi) is now 9% hours 
ahead of EST, while East Pakistan 
(Dacca) is 11 hours ahead of EST. 
(WRH Bulletin) 

RIAS, 6.005, Berlin, Germany, is 
heard regularly in England with pow- 
erful signal; often features dance mu- 
sic around 1330; QRA is RIAS, Berlin - 
Schoneberg, Kufsteiner Strasse 69, 
Berlin, Germany. Radio Andorra, 5.990, 
noted around 0700 with Latin- Ameri- 
can music, announcements in French 
and Spanish. Radio Mediterraneo,7.037, 
Valencia, Spain, heard with strong sig- 
nal prior to closedown 1830. (Catch, 
England) 

The English transmissions from Lou - 
renco Marques, Mozambique, are now 
2300 -0200 on 11.762, 4.911; 0200 -0500 on 
11.762, 7.305; 0500 -0800 on 11.762, 9.732, 
7.305; 0800 -1200 on 11.762, 7.305; 1200- 
1600 on 4.911, 3.490. (WRH Bulletin) 

The Swiss Broadcasting Corporation 
by this time should have a DX session 
in English in its various transmissions 
(probably on the first Tuesday and /or 
Wednesday of each month) ; I hope to 
have details soon. 

Australian DX -ers Calling is now 
Sundays 0030 on 15.200, 21.540; re- 
peated 0902 on 9.580, 11.810, 15.320; no 
longer heard 0200. 

"The Voice of Free China" at Tai - 
peh, Taiwan, is now radiating these 
Overseas Services -2300 -0200 to USA 
on 15.235 (BED3) and 11.735 (BED6), 
English to 0000, Chinese slow -speed 
news from 0100; 0530 -1100 on 7.130A 
(BED7) and 11.735 (BED6), to 0800 to 
Japan, Korea, and South East Asia, 
with news 0730, news in French 0740- 
0750, and from 0800 to Chinese main- 
land; from 1100 to 1230 has dictation 
news in Chinese to China and South 
East Asia on 6.095 (BEDS), 7.130A 
(BED7), and 11.735 (BED6). (WRH 
Bulletin) 

WRH says Radio Free Europe is now 
operating on six s.w. channels -6.020, 

TUBE SPECIALS 
VR- 150 

I L4 

. . $0.95 6SJ7 

.65 6SJ1Y . . . 

$0.75 

.90 

ILH4 .98 6V6GT ... .65 

I R4 .95 6Y6G .85 

IR5 .15 394-A .... 3.98 

I S5 .75 111-A . . . . 1.05 

I T4 .15 801 1.45 

3S4 .75 CKI005... .51 

5021 . . . . 21.50 1619 .45 

5GP I 3.95 1624 1.35 

ARCBY ELECTRONICS 
103 West Liberty. Louisville. Ky. 

WHOLESALE 
PHOTO SUPPLIES 

KODAK ANSCO GRAFLEX Others 
Radio Service Shops Coast to Coast 
Increase Profits with Photo Supplies 

You can add big photo equipment sales to your 
gross almost over night. Gamerman's fast whole- 
sale service on any quantity, low inventory in- 
vestment, and low space requirements make it 
easy to capitalize on photo equipment sales. 
WRITE FOR CATALOG AND DETAILS NOW. 

GAMERMAN 
DEPT. R -1 

3808 EASTERN AVE. 
BALTIMORE 24, MD. 

ON-THE BATTERY RECORDER 

WALKIE-RECORDALL B RECORDER -PLAYBACK Y 

Continuous. permanent, accurate, indexed recording at 
Ponly lc per hr. Instantaneous. permanent playback. 
icks up sound up to 60 ft. Records onferences, 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 -2 NEW YORK 3. N. Y. 

VARIAC COMBINATION 
G.R. Co. 200C 5 to 71/2 Amp. 

115 VAC input 0 -135 VAC output 

WESTINGHOUSE BA-33 
0 -150 VAC iron vane 2" R. panel 
meter these have been removed from 
new equipment. Guaranteed like new 
while they last. 

(Both 
for $20.95 

MCCONNELL'S Phiilla., Pensa. RA "s 6033 

PHONO NEEDLES 

For Any Type 
Record Player 

Please send me FREE Jenselector. Picks the proper 
replacement needle. 

Name 

Address 

City State 

Industries, inc., 336S. Wool SI., Chicago 12 
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6.095 at 2300 -1900; 6.130, 7.165, 7.300 at 
1000 -19001 and 9.607 at 1200 -1900. 

Paris noted on 21.740 to 1045 sign - 
off; on 11.700 at 1615 in French. 
( Leary, Ind.) 

Radio Peking now has news 0400 in- 
stead of former 0430. (Alcock, Ky.) 
Confirmed by Cushen, N. Z., who lists 
frequencies at that time as 6.100, 
10.260, 11.690, 15.060, 15.170 (these vary 
somewhat). (Radio Australia) 

The Indonesian Air Force station, 
7.163A, believed located at or near Dja- 
karta, now signs off 0630 instead of for- 
mer 0845. (Rosenauer, Calif.) Con- 
firmed by Cushen, N. Z. (Radio Au- 
stralia) 

Dilg, Calif., hears Thailand on 
7.105A, in dual with Bangkok, 6.240, 
around 0900 in native. 

Russell, Calif., notes AFRS, Tokyo, 
on measured 9.6054 and 11.825 with 
news 0100. 

Ridgeway, South Africa, flashes that 
Salisbury, 9.50, Southern Rhodesia, 
now closes 1315 on 9.60 after which 
continues on 3.320; Luanda, Angola, on 
9.64 at 1300 parallel with 7.148; Radio 
Tananarive, 7.37 and 9.695, Madagas- 
car, with Malgache programs, opening 
0905 after interval signal of Malgache 
guitar. 

Ferguson, N. C., recently noted Lis- 
bon on 15.020 with a program for Chile 
to after 2017; Indo -China on 9.740 
around 0530 to after 0630; HJCQ, 
11.680, Bogota, Colombia, opening 
0700; Baghdad's listed 11.724 measured 
on 11.726 at 2257; Moscow 1233 with 
news on 15.360. 

Gerran, N. Y., reports YVQI, 3.450, 
Barcelona, Venezuela, at 2116 through 
heavy QRM; YNHB, 6.550, Managua, 
Nicaragua, around 2048 with music; 
YNDG, 7.660, at 2100 in clear with 
music; AIR on 11.85 with news 1930 
(is parallel on 15.29); Paris, 9.680, 
signing on 1900 with "La Marseillaise." 

Bellington, New York, flashes that 
he recently heard Athens on 7.300 with 
news 0000; that Greenland is again 
audible on 7.575 around 1746 tune -in 
to after 1800, mostly music, and that 
Lagos, Nigeria, 7.255, is sometimes 
audible around 0001. 

Short Wave News, London, says Ra- 
dio Eirrean hopes to start broadcasting 
over the new high -powered station 
within six months now that the new 
Government "has given the green light. 
Vatican Radio will probably be one of 
the first users of the new station." 

An attractive QSL card has been re- 
ceived from the new Spanish station at 
Cadiz, "Radio Juventud, Escuela No. 
17 del Frente de Juventudes," which 
translates "Radio Youth, School No. 17 
of the Youth Front." The frequency is 
7.200 and the QRA is "Radio Juven- 
tud." Buenos Aires 4, Cadiz, Spain. 
(Short Wave News, London) This one 
noted signing off 1800A. (Bellington, 
N. Y.) 

Canada's International Service 
schedules are - European Service - 
0850 -1130, CKNC, CKCX; 1130 -1330, 
CKNC, CKCS; 1330 -1345, CKCS; 1345- 
1400, CKCS, CHOL; 1400 -1420, CHOL; 
1420 -1545, CHOL, CKLO; 1545 -1600, 

January, 1952 

THE JUN OR SUPER -METER 
THE MOST COMPLETE AND COMPACT 

MULTI- SERVICE INSTRU- 
MENT EVER DESIGNED! 

Measures: Resistance Inductance 
Voltage Capacity Decibels 
Current Reactance 
Plus Good -Bad scale for checking the qual- 
ity of electrolytic condensers. 

Specifications: 
D.C. Volts:0- 7.5/75/150 750/1500 Volts. 
A.C. Volts: 0- 15/150/300/1500 /3000 Volts 
Resistance: 

0- 10,000/100,000 ohms. 0-10 Megohms. 
D.C. Current: 0-7.5 75 Ma. 0 -7.5 amperes. 
Capacity: .001 Mfd. -.2 Mfd..1 Mfd. - 20 Mfd. 
Electrolytic Leakage: Reads quality of electro- 

lytics at 150 Volt test potential. 
Decibels: -10 Db. to - 18 Db. +10 Db. to 

+38 Db. +38 Db. to -58 Db. 
Reactance: 15 ohms -25 K ohms 15 K ohms 

-2.5 Megohms. 
Inductance: .5 Henry -50 Henries 30 Henries 

-10 K Henries. 

Handsome round cornered molded A. 

40 bakelite case 3i °x5 % "x2%" cam- `t 
plete with all test leads and instruc- 
tions. 

SOLD ON EASY PAYMENTS 
AT THE NET CASH PRICE 
No interest or carrying charges added. Simply remit $5.40 with order, pay balance 
$4.00 per month for four months. 

MOSS ELECTRONIC DIST. CO., INC. 
Dept. B -7, 38 Murray St., New York 7, N.Y. 

MEET THE FINEST audio amplifier ever built, at any price. Its 
name: the Craftsmen 500, with the famous Williamson all- triode 
circuit. We had to invent a new word to describe its 99.99 %* 
distortion -free performance. The word is ULTRA -FIDELITY. Hear 
the "500" and you'll know why. 

C500 Amplifier Features 
Freq. response: ±0. 1 . db., 20 cps to 20,000 Total H Distortion: Less than 0.1% at 10 watts, cps; ±2 db., 5 cps to 100,000 cps. at midfregs. 
Power response: 12 watts ±2 db., 10 cps to "0.01% at ay. listening level below 1 watt. 50,000 cps. 

Tube complement: (2) 6SN7GTA; (2) KT66 power output: SV4G rectifier. 

for information, write 

THE RADIO 

cr 
Dept. 4401 N. Ravenswood Ave., Chicago 40, III. 

en $ m INCORPORATED 
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Specified by Manufacturers* 

for Servicing 

2 -Way Mobile Radios 

es 

. 

Model "Bi" Low Cost Power Supply 

6 Volts DC 1 to 12.5 Amperes Net $37.50 

. 

. 

Converts Battery Radios fo All- Electric 

Plugs into AC outlet. Hum -free re- 

ception from any 11/2 volt 4 -6 tube 
battery radio. Uses less than 1/4 the 
power of cheapest AC radio. Fits 

battery space. Guaranteed 3 years.. 

. 

. 
. 

Leading Manufacturers Say ... "It's 
the only one to withstand continuous 
high overloads, so we specify the 
Model "B" for servicing." Exclusive 
application of selenium rectifiers, 
aided by conduction cooling, doubles 
rectifier power rating, dissipates over 
3 times the heat with lowest cost per 
ampere output. 1 to 20 amperes con- 
tinuous duty with peak instantaneous 
rating of 35 amperes. Operates 2 

auto radios with push- button sole- 
noids simultaneously. Net $49.80. 

Other Uses -Phone circuits, relays, 
instruments, low voltage devices. 
Battery charging and electroplating. 
* Names on request. 

P 

Many Others Available 

FREE BULLETIN 
ON BATTERY ELIMINATORS 

ELECTRO PRODUCTS LABORATORIES 

4501 -NP Ravenswood Ave., Chicago 40, III. 

Name 

s 
s 

s 

s 
s 
s 
s 
s 

s 

s 

s 

s 

s 

s 
s 

s 

s 

s 
s 

s 
s 

s 

s 

ti 

Street 

City -State 
In Canada: Atlas Radio Corp., Ltd., Toronto 
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CKLO; 1600 -1830, CKLO, CKRZ. Aus- 
tralasian Service - 2300 -2335 (except 
Sat., Sun.), commentaries from the 
United Nations, CHOL, CKLO; 0340- 
0450 (Sun., Wed. only), English ses- 
sions, CHOL, CKLO. Caribbean and 
Latin American Service -1850 -2240, 
CHOL, CKLO; English 2105 -2135. 
Channels are CKNC, 17.82; CKCS, 
15.32; CKCX, 15.19; CHOL, 11.72; 
CKLO, 9.63; CKRZ, 6.06. 

The Malayan Station on 6.135, re- 
ported by Rosenauer, Calif., earlier as 
probably Kuala Lumpur, has been 
identified by Graham Hutchins, Radio 
Australia, as Radio Malaya, Singapore; 
noted mornings. 

Bangkok, 6.240, has English -Thai 
session 0500 -0625 now; around 0624 
gives preview of next day's program. 
(Radio Australia) 

DYH4, 6.055, Dumagete City, Philip- 
pines, noted in Calif. 0800 -0830 sign -off 
in English; fair. (Rosenauer) 

Rome, 17.800, noted 1445 -1500 in 
English for South Africa. (Alcock, 
Ky.) 

Teheran has informed Harris, Mass., 
it operates with 20 kw. on 15.100 with 
German 1330; English 1345 and 1500; 
1400 Persian program for Iranians 
abroad; 1445 French; 1515 in Russian; 
signs 1530 with Iranian National An- 
them; English may not be daily ac- 
cording to schedule furnished. 

OAX4Z, 5.8873 (measured), Peru, 
noted signing off 2345 after anthem. 
(Russell, Calif.) 

PRF6, 4.895, Manaos, Brazil, noted 
2346 -0325 and later; announces "Radio 
Bare, en Manaos, Amazonas, Brasil." 
Noted another night leaving the air 
0100. HI1Z, 6.112, Trujillo, Dominican 
Republic, noted signing off after an- 
them 2301. HC2FB, Guayaquil, Ecua- 
dor, noted on new channel of 6.118 
after HI1Z leaves the air, signs 0058. 
(Machwart, Mich.) 

Copenhagen is now scheduled to 
North America daily 2030 -2130, 2200- 
2300 on 9.520. 

ZM2AP, Apia, Western Samoa, oper- 
ated by the New Zealand Broadcasting 
Service, should be testing soon on 3.410 
and 6.040; schedule should be 0030 -0330 
(Mon. 0100 -0230) , 1500 -1600. (Cushen, 
N. Z.) 

Radio Pakistan, 11.675, has good sig- 
nal opening 0830 with program for 
Burma. (Ferguson, N. C.; Boord) Car- 
ries news 1015. 

Radio Dalat, Indo- China, is broad- 
casting a daily program in Vietnamese 
on 7.265, 1 kw., at 0515 -0630; a program 
in French is on the air each Saturday 
0630 -0700. Radio Hanoi operates on 
6.165, 1 kw., at 1830 -1930, 2300 -0030, 
0500 -0830 in Vietnamese, French, Eng- 
lish, and Chinese; news in French 1805- 
1820, 2345 -2400, 0730 -0755; news in 
English 0530 -0545. (WRH Bulletin) 

* * * 

Acknowledgement 
Thanks for all the splendid reports 

during 1951, fellows! May 1952 bring 
you much worth -while DX! Send re- 
ports to Kenneth R. Boord, 948 Stew - 
artstown Road, Morgantown, West Vir- 
ginia, USA. KRB 
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FREE 
FREE to every reader of RADIO & TV NEWS. No strings, 
nothing to buy. "How to Use Diagrams" gives hints, sug- 
gestions, short cuts on the 

INDEX 
use 

ll 
of 
te tell ha 

diagrams 
just 

in 
models 

are included in all SUPREME "Most- Often- Needed" Radio 
or Television manuals. If you need a circuit at any time, 
the INDEX will tell you where to get it. Get both books 
in 2 -in -1 volume FREE; just send stamp for postage. 

SUPREME PUBLICATIONS Ch3727 

W. 
23t ILL. 

with ARMY FIELD 

Reconditioned LIKE-NEW 
EE -8 Phones, 

pá r. $36.50 

TELEPHONES and 

TELEPHONE WIRE 
All-purpose-all-weather 

This is genuine W110B 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, pub- 
lic address systems. 

GRADE I- Unused, excellent condition. 
Mile reels (wt. 160 lbs. 52 2.5 0 
Half -mile reels (wt. 80 lbs.) 12.50 
500 ft. reels (wt. approx. 18 lbs. ) 4.95 

W -130- Lightweight Assault Wire -2 Con- 
ductor. Excellent inter -com wire. 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. 0. Box 1896 61-1, Sacramento, Calif. 

SCHEMATICS - CONVERSIONS 
FOR SURPLUS GEAR 

NEW LIST! MANY ADDITIONS! 
Send stamped, self addressed envelope for 
List B. Add 25e for chart explaining AN 
nomenclature. 

BOX 1220 
GOODHEART BEVERLY HILLS, CAL. 

DIAMOND $1050 
NEEDLES plus postage 

Our main business is the manufacture of diamond 
styli for broadcasting stations and high fidelity 
sound equipment. As a service to the general pub, 
lic we offer to retip your present replaceable 
needle with a genuine, unconditionally guaranteed 
broadcast quality diamond tip for either LP or 
Standard records. 
Send us your replaceable needle (or complete 
cartridge except Pickering) together with check 
or money order for $10.50 plus 25c for shipping. 

THE TRANSCRIBER CO. 
176 Green Street Boston 30. Mass. 

HIGH SPEED WITHOUT 
NERVOUS TENSION 
REVEALING BOOK 
shows how crack" 
operators develop high 
speed and proficiency. 
Learn code for Ama- 
teur or Commercial 
Radiotelegraph Li- 

I 

cense, or improve your 
sending and ich dente / with the Candler System which develops ra- ?- 

dio- telegraph experts and code champions. FREE 
Sox 928, Dept. D 2 RA. SYSTEM CO. ver, Colo. BOOK - - -. - - - - - 
RADIO & TELEVISION NEWS 
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BOOKS 
"TELEVISION INTEIIFERENCE" 
by Philip S. Rand, et al. Published by 
the Laboratory of Advanced Research, 
Remington Rand, South Norwalk, 
Conn. 80 pages. Will be sent to any 
ham without charge upon postcard 
request to the company. 

This paper bound booklet contains 
seventeen articles on the subject of 
TVI reprinted from several well -known 
technical magazines in the radio field. 

The articles cover a variety of topics 
ranging from curing r.f. heater tele- 
vision interference, to "TVI- proofing" 
the 10 meter transmitter, and other 
pertinent information. 

Most of the articles contained in this 
reprint were originally prepared by Mr. 
Rand although one of the articles was 
authored by George Grammer and an- 
other by A. David Middelton. All of 
the material is of vital interest to the 
ham and we would like to suggest that 
amateurs get their requests in early 
for copies of this booklet. 

Reprints from RADIO & TELEVISION 
NEWS, Modern Plastics, 987', Electri- 
cal Manufacturing, CQ, and Electron- 
ics have been included. 

* * * 

"HIGH FREQUENCY TRANSMIS- 
SION LINES" by Willis Jackson. 
Published by John Wiley & Sons, Inc., 
New York. 149 pages. Price $1.75. 

This small handbook contains much 
practical information of interest to 
those working with the high frequen- 
cies. 

In six concise chapters the author 
covers such topics as the applications 
of transmission lines at very high fre- 
quencies, the basic equations for trans- 
mission lines propagating in the prin- 
cipal mode, the propagation charac- 
teristics of lines, the behavior of 
terminated lines, resonant lines, and 
impedance transformation and the use 
of the circle diagram technique. Two 
appendices provide data on the con- 
struction of a Cartesian grid diagram 
and on the construction of the polar 
form of diagram. A supplementary 
bibliography completes the work. 

Treatment of the subject is largely 
mathematical so a working knowledge 
of advanced algebra and calculus is a 
"must ". The author's style is lucid and 
if the reader can hurdle the barrier of 
the formulas, he should derive consid- 
erable benefit from this text. 30 
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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 
receiver. 
YOU DO actual testing, 
servicing, trouble shoot - 
ing "and repairing 

MAIL NOW FOR FREE BOOKLET 
(MILTON S. KIVER, President 

TELEVISION COMMUNICATIONS INSTITUTE 
205 W. Wacker Dr., Dept. I -S, Chicago 6, III. 
Rush full facts on the course checked below. I am not obligated. Salesman will not call 

( ) TV Servicing ( ) TV Broadcasting 

Name 9ge 
Address 

City Zone.... State 
( ) BEGINNERS check here for information on Pre -Tel Radio Course. 

TRANSFORMERS- CHOKES- 
COMPONENTS 

NEW STOCK -LOW PRICES!! 

115V -60 CYCLE PRIMARIES 
GE Cat. Section 7475699.- 
6.3-10.0A . $2.95 7479609* - 

74ii.0- .0099KVA ... 2.45 
11.0- .005KVA ... 1.95 7478435*- 6.3CT; 6.3CT- .05KVA ... 3.45 7475698* - 
6.3CT-.126KVA .. 5.95 

GE Cat. Section 7470688 ° -7.6;6.3; 
5.0; 2.5- .149KVA. 6.95 74779145- 1500VCT- 
15MA; 2.5V -1.75A 
6.3V -0.6A . 5.95 7477932e - 550VCT- 
100MA; 6.3 -2.OA; 
12.6 - 1.2A; 7.5 - 

670700 * - 3.95 
2.5VCT- .025KVA.. 3.45 

208/230 V -60 CYCLE PRIMARIES 
74796140- 

6.3V-20.0A $5.95 7480435* - 
25.OV-2.OA 3.95 7475682* - 
6.3V -1O.OA 3.95 7477712° - 12.6-1.4A . 1.95 7477947.- 
24.0-1.0A 2.50 7478454.- 
5.0-14.0A 4.95 7475625* - 
2.5VCT -10.OA 3.95 7475623* - 
1550VCT- 300MA 7.95 

7477795= - 
110OVCT-200MA.. 

74799675-3x1OVCT- 
1225KVA 

7 4 7 5 62 6- 6.3VCT; 6.3 
V; 5.0V (3.0 A each) 7476446.-Marked 60 

747cycle Vertical sweep 
6420 * -M a r sk e d 

15750 cycle Hori- zontal Sweep 7470613* -115 / 230 PRI-27V-2.5A 
7467115 * -80V PRI 

17.6V -.1A 

6.95 
5.95 
4.95 
2.95 

2.95 
3.95 
.79 

CHOKES- REACTORS 
7478426 * - 7471937 ° - 8 HENRY -.075A ..$1.95 10 HENRY -.4A . 4.95 7471985.-- 

20 HENRY-.050A.. 1.35 
* G.E. Cased. ° Open Frame Construction. 

MISCELLANEOUS PARTS EQUIPMENT - 
ALL BRAND NEW 

Input Xformer- WED171OS8- H'S'LD $ 1.25 
Output Xformer- WEKS8615- H'S'LD 1.25 
CHOKE -RAYTH * -07863 -17.5 HEN. -2OMA- CSD .99 
PULSE Xform. P.O. AN /APS13 901736 -501 1.00 
BLOCK OSC. Xform. P.O. AN /APS13 901737 -501 1.95 
FIL. Xform. -WE D161917- 115 -60 SEC. 6.3V; 2.5V; HV Insul. H'S'LD. 2.95 
SET Input- Interstage- OutputXform. Mid by THORD for G.E. Streamline Series T50644; T50996F; 492320 Set of 3 (no specs) 30.00 KOOLOHM- 120KT -1 OK ohms- 120W -W /all mtg hdwe and insul.-ind. packed 1.00 25 Watt RHEOSTATS -Most sizes -famous makes .69 BATHTUB ELECT.- 20MFD -50VDC S.T. .14 
HV COND. C.D. 1.OMFD -IKV .25 
XTAL DIODE -1N22 Ind. boxed -new 1.00 PYRANOL- .03- 7500VDC orig. pack .60 PYRANOL- .15 -4KVDC -orig, pack . 1.75 SMALL CHANNEL Cond. -.1 -IKV GE .50 
HV Condenser -.001- 75000VDC AERO orig. pack 74.95 

(Above listing available in Quantities) 
TERMS: F.O.B., N.Y.-25% Deposit -Bal. C.O.D. 

Rated Firms: Net 10 days. 
GREENWICH SALES 

59 CORTLANDT ST., NEW YORK 7, N. Y. Dlgby 9-3813 

NOW .. quickly, easily 

cut SQUARE and 

_;OUIONG openings 

ßí,ìn radio chassis 

WITH THE GREENLEE No. 731 
SQUARE RADIO CHASSIS PUNCH 

Now, in 13,5 minutes or less you 
can do hole- cutting jobs that 
might take an hour with 
old "drilling and filing" 
methods. Simply insert 
GREENLEE Punch and 
turn with an ordinary 
wrench ... a square or 
oblong opening is 
cut immediately. An 
indispensable, timesaving 
tool that pays for itself 
in a hurry. 

sizes s/a 1/4 °and 1 ° 

GREENLEE 

Write today for facts and prices on this handy Punch. 
Greenlee Tool Co.. 1881 Columbia Ave.. Rockford, III. 
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QUALITY 

UBES TESTED 
New and guaranteed in stock now; many 
others not listed -complete line of receiving 
tubes at low prices. Submit your require- 
ments on any types for our quotation. Call us 
on Westinghouse and other types of industrial 
and special -purpose tubes. 
0A2 .... $1.00 
0B2 .... 1.10 
OZ4 .... .65 
1B3GT .. .85 
1N21 .80 
1N21B .. 3.50 
1N23 . 1.45 
1N23A .. 2.50 
1N23B . . 3.75 
1N34 .. .68 
IRS . .. .65 
1U4 . .. .65 
2B7 . .. .75 
3A4 . .. .85 
3A5 . .. 1.10 
3D6 . .. .S0 
3114 . .. .55 
354 . .. .90 
5FP7 .. 1.95 
5U40 . . .59 
5V4G .. 1.05 
5X4G .. .85 
SZ3 . .. .95 
6AC7 .. .98 
GAGS . . .85 
6AH6 .. 1.50 
6AJ5 .. 1.95 
6AK5 .. 1.25 
6AK6 .. 1.30 
6AL5 .. .55 
6AU6 .. .65 
6A V 6 .. .55 
6B4G .. 1.25 
6BA6 .. .70 
6BE6 . .70 
6BG6G . . 1.20 
6BQ6GT . .90 

6C4 .... $ .65 
6C8G ... .70 
6CB6 ... .85 
6CD6G . 1.75 
6F7 .. .98 
6F8G ... .98 
6H6 . .75 
6JSGT .. .55 
6J6 .... 1.10 
6J7 . .95 
6K6GT .. .79 
6K7 .... .75 
6K8 .... .80 
6L7 .... .98 
6R8 .. .90 
65A7 ... .75 
65F5 ... .85 
65G7 ... .98 
6SH7 .70 
65K7 .75 
65L7GT .75 
65N7GT . .70 
65Q7 ... .75 
6T8 . 

' 
. . 1.25 

6U4GT .. .80 6 
6V6GT .. .60 
6V6M .. 1.50 
6W4GT . .50 
6X4 .... .45 
6X5GT .. .45 
6Y6G ... .75 
7H7 .. .80 
12A6 ... .75 
1208. . .85 
12AT7 .. 1.00 
12AÚ7 . . .75 
12AV6 . . .55 

12AY7 $2.75 
12BA6 . .70 
12BA7 . .90 
12BE6 . .70 
12BH7 . 1.00 
125117 . .95 
125.17 . .75 
1251(7 . .75 
12517 . .75 
125(17 .75 
25BQ6GT .98 
25L6GT . .65 
35C5 . .60 
35ZSGT .55 
50CS .60 
50L6GT . .60 
80 .60 
304TL 11.50 
304TH . 11.50 
717 -A . .98 
807 1.65 
813 . 7.75 
866 -A . 1.50 
872 -A . 2.25 
955 .45 
956. .37 
1616 .75 
1624 1.40 
1625 .40 
1626 . .40 
1629 . .30 
5686 3.95 
5910 . .75 
9004 .44 
9005 1.50 
9006. .44 
VR -105 . 1.25 

CARTER, 6 Volt Dynamotors Brand New - 
400 VDC @ 375 ma. List Price $71.40. 
Your Cost- Special $28.00 

TV "Cheater" Cord -6 Ft. Complete. U.L. 
App'd. Reg. net 59c. Special 39c 

ART -1 -75 meter DeLuxe Mobile AM XMTR. 
Complete. New @ $25.00 

AR -11- Complete, Ultra- compact XMTR- 
RCVR. Write for Details. 

Speco Signal- Tracer Kit. Complete with 3 
tubes, steel case, all parts, cabinets, easy in- 
structions, less batteries. Only $9.45 

300 ohm quality Twinlead. Pure Poly. 55 Ga. 
#20 wire. All tinned strands. New. 1,000 Ft. 
Roll $20.00 

RG 59/U -73 ohm CO-AX Cable. New, 1,000 
Ft. Roll $55.00 

ELECTROLYTIC CONDENSERS 
All Guaranteed Fresh Stock 

Ea. Lots of 10 Lots of 100 
20x20 -150 V. $ .39 $3.70 $34.95 
40x40 -150 V. .45 4.30 39.95 
50x30 -150 V. .45 4.30 39.95 
50x50 -150 V. .49 4.50 41.95 
40x40x20 -150 V. .69 6.70 59.95 
50x30x20 -150 V. . .69 6.70 59.95 
50950- 150V.(200 -25V.) .79 7.70 69.95 
8-450 V. .39 3.69 32.50 

PM Speakers -New, Boxed. 
Imported English Hi- 

3 ".. $1.60 Fi Speakers 
4" 1.65 5" $2.15 
5" I.75 6" 3.50 
6" 1.89 8" 4 50 

12" 5.95 (RCA) 10" 5.50 

New, Selenium Rectifier 
PRI : 110V, 60 çycle in. 

J 
SEC : 18, 24, and 36 
Volts 
Designed for Bridge or Center 
Surplus. 

Transformers 
4 Amps...$ 7.75 

12 Amps... 14.75 
24 Amps... 33.75 

-Tap use -Not 

110 V. PEI. -36 V. @ 50 Amp. SEC.. $39.95 
110 V. PRI.- 5 V. @ 190 Amp. SEC.. 85.00 

Selenium Rectifier Specials 
110 V., % Wave.... 65 ma... .only 59c each 
110 V., 1/ Wave ....450 ma....only $1.65 each 
SELENIUM 

Current 
(Con . 

2 Amps. 
4 Amps. 
6 Amps. 

10 Amps. 
12 Amps. 
20 Amps. 

. 24 Amps. 
30 Amps. 
36 Amps. 

RECTIFIERS- 
18/14 
Volts 

$2.40 
3.85 
5.65 
6.95 
7.50 

13.25 
14.00 
19.00 
25.50 

FULL 
36/28 

$1198 
3.75 
7.00 
9.00 

10.95 
14.00 
20.50 
26.00 
30.00 
35.00 

-WAVE BRIDGETYPES 
54/40 
Volts 
$6.95 

9.00 
... ... ... ... ... ... 

130/100 
Volts 

$10.50 

48.00 
58.00 .... .... .... .... 

All our Rectifiers are new & Guaranteed one year. 
We manufacture special types of rectifiers and recti- 
fier supplies to your specs . . . FAST DELIVERY. A R R 

ELECTROIIICS CORP. 
136 Liberty Street, N.Y. 6, N. Y. REctor 2 -2563 
Terms: 25% with order, balance C.O.D.-Send a few 
cents for postage -All merchandise guaranteed, F.O.B. 
N.Y.C. 
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Rate 50C per word. Minimum 10 words 

RADIO ENGINEERING 
RADIO Engineering Broadcasting, Aviation and 
Police Radio, Servicing, Marine Operating and 
Electronics taught thoroughly. Expenses low. 
Write for catalog. Valparaiso Technical Institute, 
Dept. N, Valparaiso, Ind. 

SALE 
TOWERS : 100 -foot galvanized steel, bolted, sec- 
tional, 12 -foot square base, pyramidal. Ideal for 
long distance TV and FM antenna mounting. Penn 
Albert Hotel, Greensburg, Pa. 
RADIOTONE RA16 portable dual speed 16" re- 
corder, amplifier, tuner, speaker. Recordings air, 
microphone, instrument. 90- 13OLPI reconditioned, 
$225.00. W. Harmon, 1301S 19th, Birmingham, 
Alabama. 
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. 

HOTTEST surplus list in the country. Elec- 
tronics- Hydraulics, Aircraft -Gadgets. Dick Rose, 
Everett, Wash. 
RECORD changer parts for leading makes. We ship 
everywhere. Friend's Wholesale Distributors, 106 
N. 6th St., Philadelphia 6, Pa. 
COLOSSAL bargain in radio parts, over 150 as- 
sorted radio parts including resistors, condensers, 
controls, coils, etc. All new, $75.00 value, guar- 
anteed satisfaction or money refunded, postpaid 
in U.S.A., $3.00. Write for catalog. Buyers' Syn- 
dicate, 30 N. Taylor St., Springfield 3, Mass. 

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. 

53 OHM Coax, 300 ohm twin, reasonable. In- 
quire : Harry Van Dick, Little Falls, N. J. 

LONG distance TV and FM antennas. Yagi beams, 
stacks, etc. Wholesale Supply Co., Dept. H, Lunen - 
burg, Mass. 

WANTED 
AN /APR -4, other "APR -," "ARR -," "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 : The following sets, parts or equipment 
associated with : BC -611 handie -talkies ; ARC -1 ; 

ARC -3 ; ARN -7 ; BC -342, 312 ; R- 89B /ARN -5 ; T -47, 
47A /ART -13 & dynamotor ; F- 21 /ARA -9 audio 
filter ; RT-7A/APN-1 ; APN -2 ; APN -9 ; BC -348 ; 

MG -149 ; BC -733D ; BC -966A ; DM -32A ; BC -453B ; 

CRT -3 ; SCR -522 ; plus all types test equipment. 
Top Dollar paid. Write : Robert Sanett, 4668 Dock - 
weiler, Los Angeles, Calif. 

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. 

MISCELLANEOUS 
SPEAKERS repaired, wholesale prices, guaranteed 
workmanship. Amprite Speaker Service, 70 Vesey 
St., New York City 7. 

USED correspondence courses and educational 
books bought, sold, rented ; catalog free. Educa- 
tional Exchange, Summerville, Ga. 

SOUND POWERED 
PHONES RCA-MI-2454 

Complete with 24' of 
Rubber Covered Wire. 
NEW EXPORT PACKED 
Shipping weight 6 lbs. 

$9.95 per set 
2 for $19.50 
EACH SET GUARANTEED 

Brand New. Gov't. Cost. $42.00 
INCLUDE POSTAGE WITH ORDER 

McCONNELL'S 
3834 Germantown Ave. 

Phila., Pa. RA 5.6033 

'9A010 Surplus Buys 

500 KC CRYSTALS 
500 KG Crystals in FT 241 -A 
holders with 1,4" 195 pin spc. 

ONLY LIMITED 
QUANTITY ea. 

AVAILABLE 

PROMOTE YOUR SALES AND SERVICE 

Install Neon in Your Car or Truck 

BRAND NEW NEON G.E.TRANSFORMER 

6 Volt DC input; 6000 Volt AC, 

it 10 mils output. 
BRAND NEW ea. 

9.95 
Above transformer will also operate blacklite in your 
auto . . . 12" 8 watt Blacklite . $250 Tube (with holder) ea. f. 

TUNER FROM 

NAVY "BN" 
EQUIPMENT 

Simply modified into 2 -me- 
ter converter for car or com- 
munications receiver. 'Uses 
1-6J6, 1 -6SH7, 1 -9006, 
1-6J5 (Not Furnished). 
Slug is timed from 157 to 187 Megacycles. Includes 
schematic diagram for "RN" equipment. 
Now -A New LOW Price $4.95 
ALL EQUIPMENT F.O.B. PASADENA UNLESS 
OTHERWISE SPECIFIED. PLEASE ENCLOSE 

FULL AMOUNT WITH ORDER 

C & H SALES CO. 
BOX 356 -1T, East Pasadena Station, Pasadena 8, Calif. 

See *met Úeage/i 
FOR THESE 

actatafrelwuy ''aal¢d 
RADIO HANDBOOK 

ANTENNA MANUAL 
BETTER TV RECEPTION 

SURPLUS RADIO CONVERSION MANUAL 

WORLD'S RADIO TUBES 

RADIO -TV QUESTIONS AND ANSWERS 
OR WRITE TO: 

(.C1OAS and, 6/! reL/ì.E.FA.S, 

1302 KENWOOD ROAD, SANTA BARBARA, CALIFORNIA 

EASY TO LEARN CODE 
It to easy to learn or merecen speed 
with an Instructograph Code Teacher. 
Affords the quickest and most prac- 
tical method yet developed. For be- 
ginners or advanced students. Availa- 
ble tapes from beginner's alphabet 
to typical messages on all subjects. 
Speed range 5 to 40 WPM. Always 
ready -no QRM. 

ENDORSED BY THOUSANDS! 
The Instructograph Code Teacher lit - 
rally takes the place of an operator - 

instructor and enables anyone to 
learn and master code without fur- 
ther assistance. Thousands of successful operators have 
,,acquired the code" with the Instructograph System. 
Write today for convenient rental and purchase plans. 

INSTRUCTOGRAPH COMPANY 
4711 SHERIDAN ROAD, CHICAGO 40, ILLINOIS 

Another Outstanding Jobber 

THE LUKKO SALES CORP. 
5024 IRVING PARK RD, CHICAGO 47, ILL 

has all 17 KITS ' EICO14IN.STRUÁAENTS jj// in tock! 

42511 5" SCOPE KR 544.95 
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JANUARY 
1952 INDEX OF 

adeleteei-e/1.6t- 
While every precaution is taken to insure 
accuracy, we cannot guarantee against 
the possibility of an occasional change or 
omission in the preparation of this index. 
NAME PAGE 

Acorn Electronics Corp. 140 
Airex Radio Corp. 131 
Alden Electro Company 139 
Allied Radio Corporation 9 100 
Almo Radio Company 149 
Alvaradlo Supply Co. 156 
American Electronics 144 
American Television & Radio Co. 16 
Amperite Company, Inc. 118 
Ampex Electric Corporation 130 
Amplifier Corporation of America 144 
Areby Electronics 150 
Arcee Electronics Co. 148 
Arco Electronics, Inc. 122 
Argos Products 147 
Arrow Sales. Inc. 139 
Ashe Radio Co., Walter 24 
Atlas Sound Corp. 116 
Atlas Tel -Rad Company 90 
Barry Electronics 154 
Bell Telephone Laboratories, Inc. 14 
Belmont Radio Corp. 6 
Blonder Tongue Laboratories 137 
Bond Equipment Company 141 
Boyce -Roche Book Co. 150 
Brook Electronics, Inc. 86 
Burstein -Applebee Company 104 
C & H Sales 154 
Candler System Co. 152 
Capitol Radio Engineering Institute 29 
Channel Master Corporation 12 
Chicago Transformer Company 107 
Cleveland Institute of Radio Electronics 

101, 102 
Collins Audio Products 27 
Columbia Electronic Sales 100 
Comet Electronic Sales Co. 117 
Communications Equipment Company 79 
Component Supply Company 133 
Concord Radio Corporation 85 
Coyne Electrical School 113 
DeForest's Training Inc. 5 
Davis Electronics 134 
Dow Radio Inc. 149 
DuKane Corp. 114 
Dumont Electric Corp. 143 
Allen B. Dumont Laboratories....3rd Cover 
Editors & Engineers, Ltd. 144, 154 
Edile Electronics, Inc. 96 
Eitel- McCullough, Inc. 122 
Electronic Expediters, Inc. 147 
Electronic Instrument Co., Inc 

30, 127, 139, 154, 156 Electronic Vision Projection Co. 144 
Electronics Institute. Inc. 146 
Electro Products Laboratories 152 
Electro Sales, Inc. 136 Electro Voice Inc. 111 
Empire Electronics 148 
Esege Sales 129 
Espey Manufacturing Company, Inc. 119 
Fair Radio Sales 127 
Feiler Engineering Co. 149 
Forest Sales Co.. Inc. 114 
Franklin Technical Institute 141 

G. L. Electronics 
Gamerman's 
Garrad Sales 
Gem Radio & Television Corp 
General Electric Company 
General Electronics Dist. Corp 
General Test Equipment 
Gonset Company 
Greenlee Tool Co. 
Greenwich Sales Company 

143, 152 
150 
143 
105 

7 
104 
137 
156 
153 
153 

Hallicrafters Company, The 81 Harvey Radio Company, Inc. 106 
Heath Company 70 thru 77 Renshaw Radio Supply 141 Hickok Electrical Instrument Co. 78 Hollywood Technical Institute 127 Hytron Radio & Electronics Co. 15 
Indiana Technical College 116 Instructograph Co. 154 
J.F.D. Manufacturing Company, Inc.., 86 J S H Sales Company 148 Jackson Electrical Instrument Co. 97 Jensen Industries. Inc. 150 Jontz Mfg. Co. 148 
Kaar Engineering Company 144 Key Electronics Division 130 Knepper Aircraft Service 80 
Lafayette Radio Corporation 123 La- Pointe Plascomold Corporation 108 Lectronic Research Labs. 110 Leotone Radio Corp. 80 
Loris Sales 152 
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OAK RIDGE CRT TESTER 
"CATHETTE" 

is the ONLY CRT Tester* 

that checks ALL the following: 
HIGH VOLTAGE BREAKDOWN 
BEAM CURRENT MEASUREMENT 

ELECTRON GUN CONDUCTANCE 
SHORTS BETWEEN ANY 

ELEMENTS 

Ask to see this INDISPENSABLE 
new fool at your nearest jobber. 
You'll agree that it's a MUST for 
every TV Serviceman 

$2995 day! MODEL 106 "CA- 
THETTE" CRT Tester, net 

MODEL 108 POWER 
SUPPLY (Pocket Size, 
same as above), used 
in conjunction with 
Cathette CRT Tester, 
permits testing of 
Picture Tubes in car- 
ton! 

net, $19.95 

Pat. Applied for. 

Check these additional features: 
Checks gas between elements in Elec- 
tron Gun 
Checks gas between High Voltage 
Anode and Electron Gun 
Checks conductance between Cathode, 
Control Grid, and Screen Grid 
Checks filament continuity 
Checks high voltage on Anode 
Checks Screen to Control Grid voltage 
from set 
Checks Control Grid to Cathode volt- 
age from set 

Send NOW for your copy of our com - plete new catalog, illustrating and de- scribing the above equipment, as well other all ther OAK RIDGE TV Testln- struments. 
Cable Address: "UNIONTEX" N. Y. 

OAK RIDGE PRODUCTS 
37 -0! Vernon Blvd. Long Island City I, N. Y. 

Mfq Division of VIDEO TELEVISION. INC 

PHOTOCON SALES 
1062 N. Allen Ave. SYcamore 4 -7156 
Pasadena 7, Calif. RYan 1 -8271 

WRITE FOR OUR LATEST 
SURPLUS SALES CATALOGUE 

WE WILL BUY YOUR NEW OR CLEAN USED 
ELECTRONIC SURPLUS: ARC -1, ARC -3, BC- 
224, BC -348, BC -312, BC -342, ATC, ART - 
13, APS -13, BC -221, LM's, TS -12, TS -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, APRSA, APR7, TS -34, 804CS2, APA- 
38, BC -348, ART -13, TS -12, APN -9, ARC -1, 
BC -610, TCS. 

DuMont 208 5" Oscillograph 
EXCELLENT $225.00 

804B General Radio Signal Generator 
8 -330 mc. EXCELLENT 350.00 

APN -1 Altimeter Indicator 0 -1 ma. 
shunt, 260° dial NEW 2.95 

LM & BC -221 Frequency Meter with cal. 
book, crystal, and tubes . EXCELLENT 99.50 

SCR -625 Mine Detector NEW 69.50 
AN /APN4B Complete 
PE -218 Inverter 400N 
PE -206 Inverter 8O0N 
Weston Model 645 Tachometer Meter 

NEW 
BS -33 600 ohm Headsets USED 

NEW 
400 cycle Inverters -G.E. 5D21NJ3A 

Input 24V. DC. Output 115V. AC. 
400 cycles 485 V.A. NEW 

DuMont 241 Oscillograph. . EXCELLENT 
G.E. Oscillograph CROSY.. EXCELLENT 

USED 39.50 
EXCELLENT 150.00 

NEW 29.50 
NEW 12.50 

17.50 
3.50 
5.95 

24.50 
300.00 
225.00 

TS- 148 /UP, Large quantity BC- 348'x, TS -12, 
TS -13, TS -100, ID59 /APA -11 Indicator. Write for Prices. 

Receiver -Indicator R- 65 /APN9 complete $400.00 
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 
30411 Tubes 6.50 
889R Tubes 100.00 
NOTE: One of the largest and most complete electronic surplus stocks in the country. We have thousands of tubes, capacitors, plugs, accessories, transmitters-re - ceivers, test equipment, etc. Send us your require- ments. 
TERMS: Prices F.O.B. Pasadena, California. 25% on all C.O.D. orders. Californians add 3% Sales Tax. Prices subject to change without notice. 

Checks leakage 
Tests and positions Ion Trap 
Checks brightness control voltage 
Easy -to -read calibrated DC Voltage 
scales (0.500V, g -15KV) 
Easy -to -read tube test scales 
Supplied with duo -decal plug and 
socket. (Special adaptors available as accessories) 
Pocket size: 511 x 37/e x 21/4". Shpg. 
wt. 3 lbs. 

rOAK RIDGE PRODUCTS, Dept. N 
37 -01 Vernon Blvd., Long Island City I, N. Y. 
Please send your complete new OAK RIDGE Catalog at once, to: 

Name 

Address 

City State 

iftri 
SINGLE REFLECTOR 

CONICALS 
1259- Single Bay 

3 /s" elements. 3.19 
1256- Single Bay 

1/2" elements. 3.89 
1254 -Double Bay 

3/4" elements. 6.68 
1258-Double Bay 

1/2elements. 7.89 
1257 -Fo,r Bay 

%,, elements.14.89 
1253 -Four Bay 

1/2" elements.17.19 

FIVE ELEMENT YAG1 BEAMS 
2062 to 2006 -any to channel 8.69 
2007 to 2013 -any hi channel 3.19 

1236 -Single Bay Twin.V 3.76 
1237 -Double Bay Twin -V 7.49 
1231 -Four Bay Conical 16.99 
1230 -Double Bay Conical 7.89 
1243 -Swift Rig Folded Hi Folded Low 3.89 
1240 -Single section conical -lots of 6 1.69 
1244 -Swift Rig Folded Hi Straight Low 3.49 
2113 -Deluxe Indoor Antenna 1.99 860- Chimney Mount Dozen Lots 1.19 

905 -31/4" Mast Snap -On Standoff Per 100 3.60 
873 -3 %1" Mast Standoff Insulator Per 100 5.50 
872 -4" Nail -In Insulator Lots of 50 .02 
870 -31/4" Wood Screw -Eye Insulator Lots of 50 .02 
229 -Single Bay Conical 3.75 
861 -5 Ft. Il /4" Diam. Galv. Steel Mast .82 

Send for quantity prices and complete list 

TELEVISION SUPPLY CO. 
Box 13 Greenpoint Station Brooklyn, N. Y. 

155 
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MODEL 2430 - Designed specifically 
for all picture tubes requiring from 
65 to 70 degrees horizontal de. 
flection, (such as 24AP4, 20CP4, 
19AP4, etc.) Supplied with quality 
PM speaker, and Universal Picture 
Tube Mounting Brackets & Phono 
Jack. 6189.50 

MODEL 2431P- Similar to model 
2430, but with Push -Pull Audio, 
True Fidelity Output and Universal 
Picture Tube Mounting Brackets. 

$199.95 

MODEL 2431C- Basically same as 
Model 2430 but with Continuous 
Tuner, Push -Pull Audio, True Fi- 
delity Output and Universal Picture 
Tube Mounting Brackets. Allows 
complete coverage of both TV and 
F.M. bands. $199.95 í 

TECH-MASTER PRODUCTS CO. 

The new Gold Medal Series incor- 
porates all the latest Tech -Master fea- 
tures which have made this improved 
630 type chassis the standard by which 
custom -built TV is measured ...perform- 
ance and service are assured because 
Tech- Master design and construction are 
as fine as human hands and brains 
can produce. All chassis are supplied 
completely wired, aligned and tested 
with all tubes (less picture tube). 

LOOK for your Tech -Master registra- 
tion and guarantee card attached to 
each chassis ...it is your assurance that 
you are buying a genuine Tech -Master 
receiver. 

See the Gold Medol Series and other quality Tech- Master products 
at your favorite Radio Ports Jobber or write direct to Tech -Master 
Products Co. Dept. RN -I, for complete descriptive literature. 

443 -445 Broadway New York 13, N. Y. 

WE PAY CASH! 
GET TOP 
DOLLARS 

for your spare 

* 
* 

* 

PARTS & EQUIPMENT 
* 

* 

* We Especially Need all types AIR- 
* CRAFT, RADIO and TEST EQUIP- 
* MENT and component parts. 
* * * * * * * * * * * * * * 

ALL TYPES 

AIRCRAFT 
INSTRUMENTS 

HAVE YOU THESE ITEMS? 

ARC -I Any TS, I or IE EQUIP. 

ARC -3 

R5A ARN7 

BC -348 

ART -13 * 
TS -34 * 

* Send us a complete list of your equipment, its 
* present condition and your asking price. We'll -t 
* shoot back a prompt reply and help you con- 
* vert your equipment to real ready cash in a 
* jiffy! No red tape! it 
>f * 

ALVARADIO SUPPLY CO. 
Dept. A -20, 341 S. Vermont 

Los Angeles 5. Cal. 
DUnklrk 8 -2211 

disimo*9*.mBowi 
7zOv."94441/ 
LOW LOSS OPEN WIRE LINE 

(lowest loss lead -line mf'd.) 

"GONSET 

LINE" 

%5 THE LOSS OF NEW 

MOLDED RIBBON 

0.5 DB LOSS PER 

100 FT. AT 200 M.C. 

POLYSTYRENE 

SPACERS 

deal for 
TELEVISION 

AMATEUR 

COMMERCIAL 

FRINGE AREAS 

LONG RUNS 

BEACH AREAS 

send for latest bulletin 

GONSET CO., BURBANK, CALIF. 
72 E. TUJUNGA AVE. 

McConnell's 
McGee Radio Company 
McGraw- -Hill Book Co., Inc. 
McIntosh Engineering Company 
Mallory & Co., P. R. 
Mark Electronics 
Master Mobile Mounts, Inc. 
Midwest Radio & Television Corp 
Miles Reproducer Company, Inc 
Milwaukee School of Engineering 
Mosley Electronics 
Moss Electronics 

National Co.. Inc. 
National Electronics 
National Radio Institute 
National Schools 
Newark Surplus Materials 
Newcomb Audio Products 
New England Television Corp. 
Niagara Radio Supply Corporation 
Northwestern Vocational Institute 

150, 154 
88, 89 

138 
104 

4th Cover 
137 
118 

17 
150 
110 
131 
151 

133 
132 

83, 84 
11 
96 

140 
113 
69 

143 

Oak Ridge Products Company 155 
Offenbach & Reimus Company 109 
Olson Radio Warehouse 92, 93 

Peak Electronics Company 136 
Penn Boiler & Burner Mfg. Company 28 
Pfanstiehl Chemical Company 113 
Photocon Sales 155 
Pickering and Company. Inc. 80 
Platt Electronics 99 
Poly -Tech Company 120 
Precise Development ('onspany 122 
Precision Electronics, Inc. 124 
Premax Products 98 
Premier Radio Tube Co. 95 
Prentice -Hall, Inc. 128 
Progressive Electronics Company 113 
Pyramid Electric Company 26 

Quam Nichols Company 146 

RCA Institutes, Inc. 19, 137 
R -J Speakers. Inc. 118 
Radcom Engineering Co. 135 
Radio Corporation of America .23. 2nd Cover 
Radio Craftsmen, Inc., The 151 
Radio Ham Shack. Inc. 87 
Radio -Music Corp. 145 
Radio Receptor Co.. Inc. 119 
Raytheon Manufacturing Company 10 
Rek -O -Rut Co., Inc. 98 
Relay Sales 22 
Rider. Publishers Inc.. John F. 115 
Rinehart Books. Inc. .. - .. - - - 120. 126, 142 
Rogers -Phillips Research Labs. 144 
Rose Company, The 135 

Sams & Company, Howard W. ....112. 134 
Simpson Electric Co. 94 
Snyder Manufacturing Company 82 
Spellman Television Co.. Inc. 114 
Sprague Products Co. 18 
Spray-berry Academy of Radio 25 
Stan Burn Radio & Electronics 126 
Standard Surplus 121 
Standard Transformer 141 
Standard Wood Products Corp. 136 
Star Electronic Distr., Inc. 86 
Steve -El Electronics 125 
Streamlined Self Study Courses 126 
Stuart Sales 124 
Sun Radio of Washington. D. C. 116 
Supreme Publications 152 
Sylvania Electric Products 20, 21 

Tab 157. 158 
Tallen Company 134 
Tech -Master Products Co. 156 
Television Communications Institute 153 
Television Supply Company 155 
Transcriber Company 152 
Transvision, Inc. 91 
Triad Transformer Mfg. Co. 124 
Trio Manufacturing Co. 3 
Triplett Electrical Instrument Co. 13 
Tri -State College 140 

Ungar Electric Tools Company. Inc. ....119 
1 nited Catalogue Publishers. Inc. 147 
University Loudspeakers, Inc. 98 

V & H Radio & Electronics 108 
Valparaiso Technical Institute 139 

Weller Electric Company 8 
West Region Electronics 135 
Western Electronics Co. 148 
Wholesale Radio Parts. Inc. 146 
Workshop Associates, Inc. 103 
World Radio Laboratories. Inc. 145 

YMCA Trade & Technical School 135 

Another Outstanding Jobber 

Ma LIFETIME ELECTRONICS 
J 1501 ADAMS STREET TOLEDO, OHIO 

- 

r 
L 

has ali 17 KITS I. /O in 

.,,TIRI 

221K VTVM KIT 525.95 See EICO od on Page Klle 
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Mfd Eaeh 
25wvde 

50 56.98 
50wvdc 

4 .49 
15owvdc 

1-1-3-5 .69 
250wvdc 

2x.25 .35 
300wvd1 

1.2 .39 
400wvdc 

1 .49 
25 .55 

.59 .5 

.69 
4 1.69 
6 2.29 
8 2.49 
2x.1 2.75 
3x.1 .91 
3x.25 .99 

600wvdc 
.034 .49 
.1 .64 
.2 .69 
.25 .71 
.5 .75 
2 .99 
3 1.08 
4 1.89 
5 2.29 
6 2.69 
7 2.89 
2x.1 3.79 2x.25 98 
2x1 1.19 
2x2 

3.49 
3x.05 .89 
3x.22 .98 
3x.25 1.09 

700wvdc 
4 1.98 

800wvd. 
.1 .69 

Brand 
NEW n 

®o Made to 
B d W 

Gov't 
Specs. 

OIL CAPACITORS 
Mfd Each 

1000wvdc 
.1 .73 
.45 .79 
1 .99 
2 1.69 
4 2.29 

2.98 
10 3.98 

4. 
í3400w deb 
.25 1.29 
.5 1.39 

1500wdc 
.75 1.69 
1 19 
2 2.29 
4 2.98 
5 3.49 
6 
.05 

3.79 
2000wvdc 

.1 1.49 
2x.1 1.75 
1 1.98 
2 2.49 
3 3.98 
4 4.49 
8 9.49 

2500wvdc 
.25 2.29 

3000wvdc 
.1 2.49 
2 4.49 
3 5.39 
4 6.49 

4000wvdc 
2 8.98 

5000wvdc 
2 4.49 

2 10.98 
4 19.98 

5500wvdc 
2 12.98 

7000wvdc 
.002 1.69 
.0075 1.98 
.1 4.98 

7500wvde 
.03 2.98 
.05 3.49 

Mfd Each 
30000 veo 

.03 3.49 
12000 
wvdc 

.02 4.98 
12500 
wvdc 

.65 16.98 
2 95.00 

15000 
wvdc 

.0016 9.98 
25000 

ec 
.00025 7.49 
1 95.00 
AC RATED 

220581/ 
2 

600dc 
.69 

4 .89 
5 1.29 

225581/ 
3.3 

630dc 
.79 

230vac/ 
630d1 

5 
330vac/ 
1000dc 

1.25 .79 
1.5 .89 
1.75 .98 
2 1.03 
2.5 1.09 
2.8 1.15 
3 1.19 
4 1.29 
12 3.49 
15 3.98 
25 6.49 
40 9.98 

1200dc .15 1.29 
00vac/ 

1800dc 
16 6.98 

660vac/ 
2000dc 

5 4.49 
6 4.98 
10 6.98 
16 7.98 

MICA CAPACITORS 

Figg A. Postage 6 1/2 Postage (*Silver Mica) 
Mftl. Each Mfd. Each .00002 ....$0.09 .0011* 50.17 .000022 .. .09 .0012* .23 .000024* .17 .002 .15 .000025* . .17 .0025 .15 .00004 .... .09 ,003 .17 .00005* .17 .003 /1KV .29 .000082 ... .09 .0033* .35 .0001 .09 .004 .22 
.0002* . .19 .004* .43 
.0003 .... .09 .005 . .23 .0030* ... .28 .006 .23 0011 . 09 .O1 .29 Fig. B. .001 mf, 10c; .006 mf, 23c; .01 mfd. 35c. 
Fig. C. Solder Lug Terminals & Mtg Holes Mfd. Each Mfd. Each 

600 WV 600 W V 
$0.78 .0001 $0.29 

.02 
0 1.19 .001 .42 1200 WV .002 .45 .002 .66 .004 

5 
.53 .004 

5 71 .006 
008 .59 

.63 3 2500 WV 
.78 

.01 66 00047 
& 

.59 
Mfd. 

Fig. D. 
Each 

w 
Mfd. 

MYg 
Each 600 WV 1200 WV .0001 

.00055 
085 _00 

$0.29 
.37 
.4422 

.003 49 

.ÓO13 71 

.02 
.03 

.78 
1.19 

.033 
1.98 

.05 2.39 
1200 WV 

.001 .61 

.002 .66 

.0051 .71 3000 WV .0068 
Mfd. Figh 

E. 
Eaph9hthXmtg 

Micas 
1.65 

250 VDC 
.05 $0.47 

1500 VDC 

.05 .89 

.01 $0.78 

.013 .89 

.03 1.89 

.033 2.39 
2500 WV 

.0004 .59 
002 1.09 

.0022 1.09 
.0024 1.13 
.0035 1.19 
.0036 1.19 
.0043 1.29 
.005 1.45 
.006 1.55 
.01 1.89 
.015 2.19 

1. 
2000 VDC 

08 
.003 1.08 
.005 ó6 1.255 

,ói5 1.68 
.02 1.98 
.03 

25ÓÓ )4VÓ(2.35 
.0025 1.08 
.0063000 

VDC 
.00005 .78 
.0001 1.08 
.0003 

1.19 
.005 1.65 
Fig. F. Heavy Duty 
Mfd. Kv. Each 
.01 8 $10.95 
.003 6 5.59 

3000 VDCpy 
.0055 $1.35 
.008 1.79 

3500 VDC 
.000033 ... .78 

5000 VDC 
.000082 ... 1.65 
.0001 1.79 
.00015 2.29 
.00018 2.39 
.0002 2.49 
.0003 2.75 
.00043 2.85 
.0006 3.59 
.001 3.89 
.01 4.79 
Upright, Bklte Csd 
Mfd. Ky. Eaeh 
.0003 8 $4.98 
.0025 8 7.98 

HIGH CURRENT MICA CNDSRS. 
CYLINDRICAL S MILAR TYPE G Mfd. Kv Amps Me Each .09 1.5 35 1 $14.98 2x.003 1.5 7 1 2.98 .0002 6 5 3 5.98 .01 10 30 3 49.50 .0005 35 13 3 39.95 .0025 20 22 3 45.00 .004 20 22 3 45.00 .005 15 30 1 48.00 .0025 12 20 3 28.95 TELL US WHAT YOU NEED 

ELECTROLYTIC CNDSR SPECIALS! 
50 mf /350vdc FP 3 for 98e 
30- 15.10mf /250vdc 3 for 98c 40.20mf/250.25vdc 4 for 98e 
30.2x2Omf /450 -25vdc FP 2 for 98c 
10.2X2Omf /450 -25vdc FP 3 for 981 4mf /450vdc "Tynee- Dry" 2 for 98c 6000mf /15vdc, SPECIAL ....$3.29 

January, 1952 

"TAB" 
THAT'S A BUY 

-Vf!lílïlíí(í;i'; [GG 
PRECISION 
RESISTORS 

Over 21/2 Million in Stock 
"TAB "- Specilalists in Precision Resistors 
No Mfrs Choice -We Ship Types in Stock 

0.116 271 1225 3333 16500 310000 
0.42 275 1250 3384 16800 115000 0.425 280 1260 3500 17000 116667 
0.607 286 3300 3509 17500 120000 0.7 289 1350 3600 17977 130000 1.03 299 1355 3700 18000 135000 1.3 300 1400 3730 18300 1.75 310 1488 3760 18380 2.5 311.5 1495 3900 18500 3 320 1500 4000 18800 3.83 325 1510 4030 19000 
4 330 1518 4200 19500 4.35 340 1600 4220 20000 
5 350 1640 4280 20441 5.025 360 1646 4300 20500 6.25 366.6 1650 4314 21000 6.5 370 1670 4440 21500 
7 375 1680 4444 22000 7.8 380 1710 4500 22500 7.9 389 1712 4700 22990 
8 390 1740 4720 23000 10.38 400 1770 4750 23150 11.25 410 1800 4850 23325 12 414.3 1818 4885 23400 13.52 418.8 1830 4900 23500 14.2 425 1850 5000 24000 14.25 426.9 1865 5100 24600 14.5 427 1892 5210 25000 
15 430 1894 5235 25200 16 440 1895 5271 25400 17 450 1896 530( 25833 19 452 1897 5500 26000 19.2 460 1898 5600 26500 20 470 1899 5730 26600 22 475 1900 5771 27000 23 478 1901 5910 27500 24 480 1902 6000 28000 25 487 1903 6100 28430 26 500 1904 6125 28500 28 510 1905 6140 29000 30 520 1906 6200 29500 31.5 525 1907 6300 29990 37 540 1908 6495 30000 48 550 1909 6500 31000 49 560 1910 6800 31500 50 575 1911 6840 32000 51.78 580 1912 6990 33000 314000 
55 588 1913 7000 35000 316000 56.7 600 1914 7320 36000 325000 
60 612 1915 7500 37000 330000 63 620 1916 7700 38140 333500 68 625 1917 7717 38500 350000 74 633 1918 7900 39000 353500 75 640 1919 7930 39500 375000 80 641 1922 7950 40000 380000 81.4 645 1924 8000 41400 390000 
89.8 

649 
50 1960 8200 43ÓÓ0 402000 95 657 1980 8250 45000 420000 100 665 2000 8500 47000 422000 

101 670 2045 8700 47500 425000 103.2 673 2080 8770 48000 430000 105 675 2095 9000 48660 450000 105.7 680 2141 9100 49000 458000 107 681 2142 9445 50000 470000 110 684 2145 9500 51000 472000 120 689 2150 9710 52000 478000 121.2 697 2160 9800 55000 500000 125 699 2180 9900 56000 510000 130 700 2187 9902 57065 520000 135 711 2195 10000 58333 521000 147.5 733 2200 10430 60000 525000 150 740 2250 10500 61430 543000 160 750 2300 10600 62000 550000 165 800 2400 10900 64000 560000 170 806 2450 10936 65000 570000 175 820 2463 1100( 66600 575000 179 850 2485 11401 66650 600000 180 854 2490 11501 67500 620000 182 899 2500 11691 68000 650000 182.4 900 2525 1200( 70000 654000 200 910 2600 12501 72000 660000 209.4 917 2625 1280( 73500 680000 210 946 2635 33001 75000 690000 216 978 2700 13101 80000 700000 220 1000 2750 13500 82000 750000 220.4 1030 2850 13550 84000 761300 225 1056 2860 13600 85000 800000 230 1059 2870 14000 85750 813000 235 1067 2900 14250 88000 820000 240 1100 3000 14400 90000 850000 245 1110 3100 14500 91000 860000 245.4 1150 3163 14550 93000 900000 250 1155 3259 14600 93300 910000 260 1162 3290 15000 95000 930000 270 1200 3300 16000 100000 950000 Any Size Aboye, Each 35c; Ten for $3.29 

141000 
145000 
147000 
150000 
155000 
160000 
165000 
166750 
167000 
169200 
175000 
180000 
180600 
185000 
186600 
190000 
198000 
200000 
201000 
205000 
210000 
215000 
220000 
225000 
229000 
230000 
235500 
238000 
240000 
245000 
250000 
265000 
268000 
270000 
275000 
294000 
300000 
307500 

MEGOHMS 
1. 1.579 2.7 4 1.1 1.65 2.75 4.23 1.2 1.75 2.8 4.25 1.25 1.8 2.855 4.5 1.3 1.9 3 5 1.35 2 3.3 5.1 1.39 2.11 3.5 5.5 1.4 2.2 3.673 6 1.5 2.25 3.75 6.5 1.57 2.5 3.9 6.6 
Any Size Above, Each 70e; 

6.7 10 
7.5 1255 
7.62 12.83 
7.74 13 

8.02 30 
13.85 

8.5 
9.05 
9.5 

Ten for $6.49 

PULSE TRANSFORMERS 
7.5 KV Pulse, Prl 4KV, 50 -1000 ohm ho. ped. Permalloy Core. WEco. $14.98 Pulse Blocking Ose, 3 wndgs, Video Inter- stage, 1:1 ratio, 32 mh wndgs, H'Sld, IIiVins, GE 

$1 Pulse Blocking Ose, 3 wndgs, 1.1 1 ra- tio, 1 mh wndgs, GE, H'Sld, Hivins 
$2.98 Puise Bloek;1: Asti Video lnterxtage, 3 wndgs, 1:1:1 1 ratio, 4.3mh wndgs, GE, H'Sld, Hivins, plus rise time $2.98 

0.7 

MICROWAVE 
Klystron Mtg Assy (723 AB) 

& Coupling to 2 Type "N" 
CoAx Fittings .....$9.98 

3 cm T -Sect Waveguide & Atten Outpt. 
Thermal Comp & Pwr Meas. Thermistors Xtal Diode Det 

Mtg & Coupling.... $18.95 
Less Xtal Mtg & Ther- 

1 Microsecond Delay tLine. Millen. $2.95 
Microwave Lighthouse Assy P /oRT39 APG5 & 15. Ose & Tr Cavities. Type -N Cou- plings. Uses 2C43, 2C40, 11327. Tunes 
Ra24-2700 r /AMPT5 

Silver 
Set LNew 9 Lesss hT Tubes 

RHEOSTATS 
2.. 50W Ohmite ..$2.59 
6 25W Ohmite 1.98 15... 25W W. Leonard 1.98 20.. 50W Ohmite 2.35 60... 50W W. Leonard 2.69 100 ... 50W Ohmite 
Mod. K 2.25 200 .. 50W Ohmite Mod. D....... 2.40 300 200W Ohmite Mod. P 5.49 350 500,1000,1500 5000 Ohm 25W Ií(1 Slotted Shaft @ 791...3 for 2.00 1000.. 25W Ohmite Mod. J 2.19 

1Ó0ÓÓn 5ÓW Ohmite Mod. J 2.89 250...25W Hardwick Hindle @1.39; 4for$5. 

SELSYNS 
2JIGI GE As Is No Returns 

2 for 490 2JIHI GE Selsyn..2 for $6.98 2J1F3GE 115V /400Cy Brand New ea. 9.75 C78248 Sync Trans 115V /60Cy.2 for $18 C78249 Sync Diff 115V/60Cy..2 for $18 Synehro Repeater 115V /60Cy Type 11.4. Brand New @ $13.95....2 for $25.00 Bendix Autooyn AX1 &AY5.. .2 for 54.95 

6-VOLT CARTR 
BRAND NEW! WAY BELOW hLIISTU PRIDE utt Mod 400V/375Ma Int Each $29.95 4037AS 590V /150Ma Int Each $29.95 5919AS 
All CARTER GENEMOTO$34.95 S plied 25 General -Electric Input Filter FREE! 

with 

SELENIUM RECTIFIERS 
Full Wave Bridge Selen for Relays or Pwr Inpt 115 to 130VAC: Outpt 115DC /4OMa. Ea. 69e ..................10 for $5.98 30Vin /26Vout /ISOMO. Seien. w/mtg flange 2 units connected in ct for FW ..2 for 60c Sensational BRADLEY Double Bridge. Bal- anced Current & Temp 1% from -40° to 
5Má ° . 

Inpt pt to 4.5VAC. Outpt to 3 9CC// 

FULL WAVE Volts In Volts Out Amps Each 
18 14 

2 
4 18 14 6 3.85 

5.49 18 14 12 
18 14 24 14.00 
36 28 

2'2 3.75 
36 28 4 7.00 36 28 8 9.95 36 28 12 14.00 

Full Wave Selenium Reet & Trans2 with Ageing -Taps, in Kit Form. At Fraction of Usual Price. All 115V /60Cyc Inpts. Up to 16VDC at 12 Amps $29.58 
Up to 32 DC at 

12 Amps ms 149.50 Up to 20DC at 6 Amps* 12.98 =Th 6amp supply has no ageing tapo. We specialize in Pwr Supp to Your Specs. Immediate deliveries. 

INSULATORS 
Type á, B, 
C, 

a e c ®e no E 

br o wen, +/ others II 6 Ii0'01° steatite. ° ®\ 

S 
(moo 

CE 

Length p n ¡ 
ST U height 

E: 
then base 
width if C /°' 
suare. 
Ba1; -end 
typhowne (not 
screw DOF 
STANDOFF 
& PILLAR TYPES all tapped both ends 
taps). 

E has has flange & screw ea. 
end. 

Type S has 4 thd. holes 55 /g " row ea. end. Type F ridged 
PANEL TYPES-- type. LEAD-IN & THRU Pp sec T size of 2- section types is top section only. Type D a Stare, Cup with eta) mtg. flange 

with 
hardware, Type P BU single cup 

COUPLER 
TY tg. SPACER, BUSHING G TYPES have shoulders. Type G is coax "fish-spine" bead type. Type ("Beehive") is 

on 
etch of I.D. Type R has 2 thd. holes, on each of 4 wings. 

Typek Size I Each Typed Size I Each 

Stand -Off, Pillar N 41x3%4 35¢ 
E 89¢ N 6z /4x1 45¢ 

S 111% 12¢ E 

F 
F 
F 
K 
M 
M 
N 

N 

N 
N 
N 

N 

N 

N 
N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

$1.49 
2.98 
3.49 

12¢ 

14¢ 

50 
0 

100 
9¢ 
9¢ 

120 
15 0 

230 

15 0 
250 
35 ¢ 

Strain Types 
A 3%03 10 ¢ 

Ball End, 301% 100 

Lead -In, Thru Panel 
C 
D 
L 
L 
L 
P 
T 
U 
V 
W 
W 
X 

2x11 
1%52V, 
1H,xt" hole 
#H, #e hole 
1H, 3e hole 
1102% 
tH, #e hole 
1H, #" hole 
1,H, #" hole 
%4x1%4 
11x1 %a 

1 %02'/4 

12 0 

47 é 

20 0 
12 0 

120 

29 0 
49¢ 

Spacers, Coupling 
H 54x1 4¢ 
I M6x%8 4¢ 

1 %4x54 40 
Q 

%44x21 10¢ 

KITS 
Silver & Mica Cndsrs... ..... 30 for $2.50 Controls, 50 ohm to 2 Megs..10 for 2.98 Resistors, 1 /z &1W, to 2 Megs.100 for 3.98 Vitreous WW Resistors 5 for .69 Sockets, Asstd. 8, 7, 5, 4P...25 for 2.49 Rotary Switches, Asstd 6 for 1.75 
G &P Tube Caps, Asstd 50 for 1.49 Coil Forms, Th'd Sm HF 50 for 1.00 Iron Core Slug & Screw 50 for 1.00 Elastic Stop Nuts, Asstd SO for 1.00 Knobs, Asstd, w /Insert 10 for .98 Spaghetti Sleeving, Asstd..75 ft. for 1.00 Ceramicon Cndsrs, Asstd 12 for 1.00 Fuses, Asstd. LF & Buss 75 for 1.95 Grommets, Rubber Asstd 50 for 1.00 

25 for Tie-Point Lugs, 
Asstd 

50 
... 25 for 3.98 

TRANSFORMERS 

115 V 60 Cyc Input TV & CR Pwr Xfmr for 7" to 20" Tubes. Hi VOLTS to 20KV (w /quadrapler Chut, ALL Tubes, Pi. & FIL wndgs dlvrng- 300 VDC /275Ma Full-K/ave e,44/10.3Á, 
5.4 

/8A, 2 5V/3Á 
2500V âore, 011 impregg $7.98 2500V FOR CRT 6,3V /.6A, 2.5V/ 1.75A COD 

1400 CT /9OMA 4 6 6.3V/3A. 5V/3A 
7.98 

HSLD 
1320V & 375VCT//110MA, 5V /3A, e.e8 
2,5V/3.25A;6.3V/2.75A HSLD HVINS 9.98 1100VCT /2ÓOMA, 6.3VCT /4A, 5V /3A 5.98 1 O30 V CT /300MA. 5V/3A. 2.5 V CT /5A 
1000VCT /200M/í, *ISV /,55e,. 9,98 
5A. 5V /6A 

6.98 1000VCT/150MA. 300V BIAS. 6.3V/ 5A, 5V /3A, 2.6.3V /.65A, 6.3V/ I.25A HSLD 
4,98 1000VCT/125MA, 

h 2X54 //3A, í8V /lA, 6.34/SÁ U.T.C1 e..8 1000VCT /45MÁ, 795VCT /80MÁ, 360 VCT /55 
/MÁ 3XSV/3A, 6,3VCT /1A 

E USED T2X RATING RAYTHEON USN RATED HIPERSIL CORE 4,98 900V /35MA. 2X2.5/2A XCLENT 1800V'DBLR TWO 2x2 FIL. WNDGS H HSLD VINS 3.49 
840VCT /110MA4/A 3OVCT /21MÁ 2,98 
2.54NN//++3A 6.31/ /1A. 6.3V/.3Á CSD 
770VCT 8 YMA 5V %2A, 8.3V /3.SA 

4,98 
THROD. 3.98 770V/2.5MA,2.5V/3A HVINS HMSLD 3.69 includes FILTER PAKTS 766VCT /126MA, 2.5VCT /10A, 6.3 VCT //2A, 5V /3A, 10V/3.25A 6.98 720V/85MA. 5V/3.5A, 6.3V/3.5Á HMSLD 2.98 700VCT /125MA, 6.3VCT /4A, 5V /3A 3.98 700VCT /85MA, 6,3V/.3A, 6.3V/7.5A 5V /2A 
65oVCT /13.25 5ÓMÄ, 5V /3.í,h 6.3V%2.1Á. 2.98 6600VVCT /150MA, 6.3V/4A, 5V /3A HSLD 
570V /150MÌ1,. SV /3A. h12V /4A HSLD 4.49 550VCT/275MA, 5V /4A, 6.3V/6A 4.49 500VCT /60MA, 6.3V /4A HOLD 2.98 480VCT /80MA, 6.3VCT/4A, 5V /3A 2.69 420VCT /90MA, 6.3V /1.9A W /INPUTS 2110;324, 115DC 6 115 230VAC 54 

2 for 3.49 4004 /30MÁ 6.34/3OMA, 6.3V /.6A, 8.34 í.1A í- I'MSLD 2.39 550VCT /150MADC, 5V /3A, 6.3V/5A 3.49 220V /SOMA, 6.3V /2A, 6.3V/1A, 5V/ H 6.5A JEFFERSON MSLD 1,89 

2.5V/2Á @F79AMENT$ TRANS. 
1 for $6.98 

2:5VCT 

/20A /12KV IINSUL CSD HSL) 7.98 SVCT /10A /4KV INSUL COD HOLD 5.95 SVCT /10A /12KV INSUL G.E. 6.98 5V/115A CSD KENYON HVINS 16.95 6.3 VCT /.6A /1KV INS CSD HVINS 1.98 6.3VCT/.7A NAVY HOLD HVINS 1.98 6.3VCT /1A THORDASON HVINS CSD 1.98 6.3V/2A @ $1.39......... 2 for 2.69 6.3VCT /4A USN USABLE 6.5A HVINS 
7 2.69 5VCT /í2A CSD KENON 15KVINS :10.98 12.6VCT/1.25A CSD HMSLD 1.98 24V/2A CSD @ $1.98 2 for 3.49 24V/6A CSD @ $4.98 2 for 9.49 42.5V/24 SEL RECT TRANS 4.85 2X5V /10A G.E. 12.5KVINSL 20.98 6.3V/.6Á, 2X2.5V/1.75A HOLD 3.49 2X2.SVCT 6A, 2.SVCT /í2A /12KVIN5.. 
6.4V /1 2A, 6.4V/10.6A. 3X5V /3A, 8,49 
2.5V/1.75A STANCOR 5.98 
.147K VA GENERAL ELECTRIC /14A, 4.98 

PLAT 
2X330VCT /25MÁ of 66OVCT 

TANS. 
355VCT/325MA 490V TAP HVINS 4.98 1100VCT /212MÁ; PRI 115 or 230V CSD COLLINS TRANS 6.50 3000V /10MA CSD W.E. D161913 HVINS 

U . 8.95 5500 /650M/í SN H h WSTGS COD 69.95 1500V AS V'DBLII W.E. SIG 3H5629/ 
5504 /3 /2KVA HVINS 12.98 

12.96 
STEP UP OR STEP 

.N 
4 g8 

440V to 220V/200W @ $4,98; 220/110V/200W 
W Isolation 115to115V /185ATTS 

19, 

3,98 
95 

90, 95, 100, 105, 110. 115, 120 220V 2KW 
220.110V/250 WATT 5.98 

CHOKES 
DUAL 
3HY /40MAYCSDM TC.2for0.98 15HY /40MA AC/DC 
SETS 3for .98 12HY /80MA /3KVINS.. 2.25 10HY /85MA @ 98.2for1.79 SHY /100MA HMSLD G.E. 1.39 8HY /100M4/6OMA /CSD /H'SLD/ 

- 2KVINS %USN 1.49 10HY /100M4/80...UTC HSLO 1.89 59HY /100MA /CSD 3KVINS /HSLD 1.98 DUAL SHY /120MÁ /2000VTEST 2.89 SONY /125MA /CSD /Ì3OL0 2.25 DUAL 12HY /150MA /CSD /2KVINS 2.98 8HY /200MA UTC. ............. 2.25 12HY /300MA /CSD /3KVINS /HSLD 3.95 12HY /200MA UTC TAPPED 3.65 8HY /225MA THORDASON 3.65 DUAL 2HY /300MA HMSLD USN @ $1.25 2for1.98 20HY /300MÁ, or 15HY/400MA/12 
KVINS ..... ...... ..... 8.95 3HY /400MÁ, I3KVINS HMSLDhh 3.49 hhh 10HY /135MA . 1.35 

MODULATION and AUDIO XFMRS MODUL /240 Watts Peak PP Par 807's to PP807's RF /2000 ohm Load STANCOR/ USN H'Sld $6.95 UNIV OUTPT /12 Watts Any Tube Any Voice Coil UTAH 5999.51.29. 2 for $1.98 Line Auto Former /30W UTC LVM -11, 3.49 Mike or Line to Grid "e ncer" UTC, 0.14 0.14 50:1/200 ohms to 1/a meg 513. List $2.98 
OUTPT /300 Watts Hi -Fi Ppg05 hto 9 ohm VC, *Eco H'Sld HiVins $12.98 

400 Cyc /115V Inpf. Xformers 
WEco 1233vct /350Ma,1140vet /70Ma.$6.98 
788V/200Ma. 210V/15/da, 5V /2A 6.3V 2.15A 4.95 
G -E 6.3V/7A, 6.7V/.9A. 6.3V/.3A 33..98 

49 WEco 6.3V/4.65A, 6.3V/.3A . 

WEeo 6.3V /16. 5V/2A 
5; 6.3V/.6A 1.49 FREED 5V /10A $4.95; WEco 5V /4A 2.98 FREED 2.5VCT /10A Csd 4.95 

Give Sig 
TES 

LCorp. MfgsR Stock DNambers 

THAT'S . A 
BUY "TAB 17 THAT'S 

A 
BUY 

DEPT. 1-RN, SIX CHURCH ST. NEW YORK 6, N.Y. U.S.A. - CORNER CHURCH LIBERTY STS. 

Write for Your FREE 
"TABOGRAM" 

Money Back Guarantee (Cost of Mdse Only) $5 Min. Order FOB 
NYC. Add Shpg. Charges & 25% 
Dep. Prices Subject to Change Without Notice. 
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SELENIUM POWER I- SUPPLY 
tir 

O able letely Cased 
)DDiAb & completely 

PAC input. Useable for o raiment t 
DC, 

model 
cludes votage or spee control w /center off 
reversing switch. Ideal for two "HO" loco- 
motives. Special $10.95. 2 for $20.00. 

SOLDERING IRON GUN 
Sensational 
heavy dty solderinghPOU íg w/ 
removable alloy tip will not corrode. Tip 
is rat, can be used for soldering small 
and large parts, a 95 "TAB" Special $ 

ATTENUATORS -Top Mfrs 
Dual 5000 ohm bridged. T 20 
7470 & 1063 ohm /12$3.96 
step . 

Dual 13000 ohm /20 step 3.98 se 3.98 Dual 
1000000 Ohm /20 /step... 4.98 

VARIABLE CONDENSERS 

CARDWELL 
OVGaP HF MIL LEN, 

BUD Dual 75mmf ea. Sect 
1000V Gap. IF .. $ 
JOHNSON 70H30 70 mmf /3000V 

Gap. . ... $1.29 
Cardwell Neut ZT /12 mmf 500 Volt Gaap 

Locknut 8 
E. CARDWELL TE- 300 -US 53 to 312 mmf. 
Can be made Split Stator. New...,510.95 
Vernier Drive 10 to 369mmf, each. -..690 
Midget 3 to 15 mmf, Midline, each 390 
Phasing Condenser 90 Degree Quadrants, 4 
Taps, 360de Sinewave Gen........ 54.98 
2í/2 Meter Butterfly Cndsr 30mmf /RF 
Tank & Choke.... ...... ..594 

: 

2 for 98e 
Planetary Drive 5 to 1 Croname 98c 

`TAB" 
THAT'S A BUY \' NEW THRIFT -LITE 

Lifetime Photo -Flash 
Not a kit. Inca Pwr pck, 
Life gtd Lamp, Rflctr & 15, 
cord 1 /1000 Sec flash every 
7 sec. True daylite color. 
Usable all cameras oper V,v 115VAC w /lite TYPe$43 98 

Complete Outfit for AC & Battery opr. Inel 
AC40 &BP25 portopak & all accssrs for KO- 

WC for Complete 'THRIFTLITE $6 Data 
Boosterpacks, Est lites, Units for Focal 
plane sh 

& 
accessories. WE BUY, 

SELL & SWAP. 

TAB "SUN- FLASH" LAMPS 
F "TAB" W -Sec. 

No. Replaces Max. Each 
0 GE FT114 100 9.98 

No. 1 AMGLO5804X 100 $10.98 
23ST GE FT21O 200 10.98 
53GT GE FT403 500 16.98 
VA SYLV. 4330 200 11.98 
23MT FT 214 250 10.98 
22ST FT 110 200 10.98 
353GTQ FT 503 5000 54.98 

R4340 FLASH TUBE -SPEC.. $36.00 
X -400 Air Corps Lamp.. - - -.. 14.98 
BOOSTER PACKS EXTERNAL LIGHT AND 
COMPLETE LINE OF ACCESSORIES IN 
STOCK. 
Hi Gain Dynamic Mike & Xfmr. Buy! 
Comb. hi -gain Dyn Mike Xfmr UTC /Super 
Elee 3 wdg. 600 ohm CT & 4000 ohms 
Tapped 250x150 ohms. Both $1.98. 
Trans only 49c 10 for 4.49 

"WILLIAMSON" 10W 
HI -FI KIT 

10 to 20000 cycles with Ease! 
Internationally Famous; F o r 
HiFi enthusiasts. Inca Pwr supply, RCA 
Chassis, Less Pre -Amp & outpt xfmr. Pre- 
selected parts; Balanced resists....$29.95 
W'mson PreAmp Kit & Tone boost Amplifier, 
chassis, parts, pwr supply $34.95 
SUPER -Wide -Range HiF, TRIODE 10W KIT. 

Distortion la/4% atìuull 
4G's, 

outptf& 
Harmonic 

1/.ale 
at 5W outpt. Includes Bass & Treble tube 
boost & Tone ckts 4 PreAmp G.E. pickup 5 
dual & 2outpt (7) tubes, Parts, RCA chassis 
& info., less outpt xformer $29.95 
UTC Hi -Fi Outpt Xfmr for P.P. 2A3,6B4, 
6A5 & 6L6 Csd cap 30W; Sec 5 taps 21/2 
to 250 ohms.. $ 6.98 
GE Relus Cartridge perm eedle 1.98 
GE Dual Relue Cartridge, RPX 050 7.29 
GE Relus Cartridge, RPX040 or 041. 7.29 
GE 51201D Hi -Fi Hvy dty 12" PM 

38 98 
Sensational 10" HConce r Ideal 10 
Watt Home Size, Concentric, Sepa- 
rate Driver Woofer & Horn Driver 
Tweeter 30 to 16000 CPS Range 18.98 

866A KIT and XFORMER 
2 Tubes, Sekts, xfmr 115v 
60cyc Inpt, outpt 2.5vct/ 

/10Kvins $6.98 
PROBE TUBES IODE 

UHF Testing. Ultra-Sensitive 
BRAND NEW w /Data. VR92..250; 5 for 51 

BLOWERS 
Cool That Tube! 

40 CFM 28vacdc...55.98 
70 CFM 115v/400 

cy 4.49 
250 

CFM M & 28to115 
9.95 

vac Transformer 11.95 
40 CFM /24vdc 6.98 
175 CFM 220vac 11.98 

Infrared Snooperscope 
Imagé Converter Tube Hisen- 
sitivity simplified design 2" 
dia. Willemite, Screen- Resolu- 
tion u to 350 lines /in, Corn. 
pacte 

Each 5á 98; T2 for 
Special. 94 

PARTS CABINETS 
50 Draw Heavy Steel 341/aH/ 
1S "W /9 "L 65 Lbs Draws 
3 "W /21/2"H /8 "L B ..$38.00 
100 Draw as above @ . 63.00 
27 DRAW Hvy Steel 37 "H/ 
303/4"W / 14íf4 "L / 120 Lbs 
Draws 3 "H /9'W/12 "L 

539.95 
Write for Quantity Price "Extend Do" 

167, 

END EQUIPMEN 
RADIO 
EE8 RinggGenAssy, Like New, Less 

5.95 
Handset(TS -9), $7.98; Handset forEEB 4.98 
R9 /APN4 Receiver, Less 'rubes. As Is 14.98 
7010 Code Unit, Less Tubes, As Is 19.95 
RM29 Control Unit, BRAND NEW.. 11.98 
RT34 /APS13 30 Mc IF, Less Tubes, 
As Is .... ........ 7.98 
R59/7P53 Good, As Is, Less Tubes. 29.98 
EEGs Telephone Test Set, Fine Cond. 24.98 
R74 /CRW Rcirr, Less Tubes, As Is.. 2.49 
R89 /ARNS ROW, 

,p 
Less Tubes, As Is 5.98 

1-108 Range 
Supply 

Metal Case. 29.98 
PE120 Pwr Supply, Less Tubes. Used 9.98 
Mackay 168B RadioXmitter, w /Metal 
Case. 

Sig. Gen,G od CoTubes. esTubes 14.95 
BC453 Row (190 -550Ká) New 24.49 
BC454 Rcvr C3 -6Mc. New 10.49 
BC455 Rcvr (6- 9Me)Lt, Dyn, As Is 4.95 
BC456 Md Less Tubes,* Dyn, As Is 1.98 
BC457 %mis (4- 5 -3Mc). LT5, As Is 3.49 
BC458 Xmtr (5-3 -7MO). LT*, As Is 3.98 
5CR595 IFF, Less Tubes, As Is 3.98 
BC602 Cont Box for 522, As Is 1.29 
BC605 Amp, Less Tubes, As Is 3.98 
BC733 Rove CAA Appvd Lt As Ìo 199.98 

ITEU 

0A2 .. 51.35 2-131 
043 /V575 1.47 2J314 
0A40 1.45 2132 
082 - 1.49 2133 

ÓC3 /VR105 1.43 2336 
0133 /V5150 .98 2,37 
024 2.79 2339 
V5 -1 12.49 2342 
CIA 975 2348 
OlA 69 2349 
1A3 1.79 
1Á4P . 

14507 ..- .79 
1A6 1.49 
1470T 1.32 
183/8016 1.98 
184P .89 
185/255 .99 
1821T471Á 2.85 
1622 -- 3.23 
1023 9.90 
1B24 17.49 
1826 2.65 
1627 24.00 
1532/5324 3.90 
1637 
1838 
1840 
1541 
1542 
1846 
1653 
1856 
1058 
1860 

.29.95 
. -494.95 

.95 

..49.95 ...38.50 ..350.00 
- .69.75 

2.89 
.79 

1C5GT .- 
106 
1C70 . .89 
1DSGP . 99 
1D7G 89 
1D8GT - 839 
1E5 
lE7G " .69 1F4 
1F50 - 

1F7G 
10407 
1G5G 
16607 

2150 
2352 
2356 
2362 

- .89 
. 

. 
8.89 9 

... .79 
89 

18507 .. 799 
1H6GT ... 
1J5G 1.79 1J6GT .. 
1L4 99 1L6 

A4 . 1.19 
ILA6 . - .99 
11-84 . 179 
ILCS 
1LC6 . 1.39 
11.135 . - 

.99 
1LE3 ..- 99 
1LH4 

, .29.75 ,.79.95 
.39.39 
-59.95 

...38.50 ..120.00 .12.70 .17.75 
49.50 ..250.00 

.28.50 .39.45 
27.50 ..249.50 ..199.50 .49.45 

2K25 . . r31.95 
2K25/ 723A6..29.45 
2829 . ..23.95 
2V3G .. 1.29 
2W3GT ... .98 
2X2 .69 
2X2A .,, 1.89 
3A4 .99 
3A5 

384GT 2.69 
98 

367/1291. .69 
3624/RK22 $ 4C 
3826 3.70 
3626 8.80 
3C6/XXB-. 1.49 
3C22 . . 125.00 
3C23 10.98 
3C31/C11 3.45 
3C33 -14.98 
3C34/HK24 5.49 
3C45 .19.90 
3D611299. .69 
3D214 1.95 
3D23 . . 4.90 
3629 '11.29 
3Q4 .79 
3Q5GT - 1.79 
3V4 .79 
4-125A ,29.95 
4-250A 40.95 
4-1000A 1084i508 

4C25/HK54 5.98 
4C33 - .35.98 4C36 
4E27/257 .14.98 
4J31 195.Ú0 
4J34 194.00 
4J42/70Ó .27.00 
4J47C1' 198.009 
4352 .. 350.00 
474/2 . . 5.95 
4X1504 .45.00 
4X-500F .85.00 
5AX4GT . 

1.35 5424 
5C30/C5B. 3.95 
5021 24.30 
SD23/RK6524.99 

-- .79 
1N5GT ... .99 
1P5GT - .79 
1P42 4.75 
10267 

.89 
.69.89 

1R5/1294. 
1.79 

154 1.19 

1521 6 70 
1.7507 .99 
1U4/5910. 

.799 IUS 
1V2 .70 

99 
6.98 
3.98 122 

A3 1.78 
284G 1.19 
2A5 
2A6 .69 2A7 4.98 2AC15 . 

28715 - 4.89 2B7 
2822 3.90 
2C22/1193 .67 
2C26/71. .19 2C26 .47 2C26A 
2C33/ 

RX233A 3.49 
2C34/RK34 .69 
2C39 33.98 
2C40 . 9.98 
2C40 JAN.19.90 
2C43 26.75 
2C43/464A. 9.49 
2C44 1.20 
2C51 . . 7.98 
2C52 . - 5.98 
2D21 ... 1.49 
2E22 
2E24 . 4.85 
2E25/HY65 5.15 
2E26 .... 3.49 
2E30 .... 2.19 
2321 ...10.69 
2321A - 9.25 
2122 . -,. 7.90 

6ÁU6 .69 
6AV5GT .. 1.29 
6AW6 .. 1.89 
6AX5GT... .79 
6B4G ... 1.78 
665 

608G 
6BÁ6 - 79 
6BÁ7 . 1.19 
6BC5 
6BC7 
6613507... 1.65 
65E6 -.. .89 
65E6 
6BF5 
6BF6 
65F7 65060 
6607 
6506 

1.19 

1.49 
?..33... 
3.98 
.89 

6BK7 . 2.15 
6BL7GT .. 1.45 
6B86 - -.. 1.49 
6ß060T .. 1.29 
6607 .... 2.15 
66Y5G ... 1.45 
6C5G7 ... .79 
6C7 1.26 
6C21 29.45 
6CB6 - .89 
6CD6G 2.49 
604 2.85 
6136 .89 
6D7G . .89 
6D8G .8899 

1.39 

5329 .12.40 
5R40 Spec. 1.49 
544WGY 2.49 

158 

6E7 
6F4 
6F5 

- 6F6GT 
6F7 

6G6F8 

- 

6G G 
. 

. - 
6H4GT -,- 
6H6 
C6J 

6J5GT -. 
636 
617 
638G .- 
6K4 
6K5GT .. 
6K6GT 
6K7 
6K8 
6L5G - - 

6L6 
BLBG, - 
6L6GA . 

6LGGAY - 

61,7 
6N4 
6N6G . . 
6N7GT ., 

607 
. 07 . 

557 .99 1.39 
654 .98 
657G .89 
65807 -.. .99 

222;21:y 
- 89 

3.37 
65677 -,. 1.19 
65C7 ' 1.39 

9 
65F5G... .89 
65F7 .89 
6587 .. 1.39 
6567 .989 6537 
6SK7GT .89 
65L7GT .89 
6SN7GT .79 
65N7WGT. 2.25 
650707 .79 
65R7 . - 69 
6557 . -, 1.09 
6577 1.33 
65Ú70T7 3.37 
6T7G 1.89 
6Ú4/6ÁX4- 1.79 
6U5/6G5 .99 
6Ú7 7 G .. . 

1.09 69 
6V6 2.25 
6V6GT .69 
6V8 1.99 
6W4GT .69 
6W6GT - .89 
6W7G 1.33 
6X4 .69 
6XSGT .. .75 
6760 1.27 
6Z7G .89 
6ZY5G .89 
744 /XXL .89 
7A5 .99 
746 .79 
7A7 .99 
7A8 89 
7AD7 1.49 
7AF7 .. .89 

5U4G ., 77 
5740 -- . 1.39 
5W4 - .79 5X4G ,49 SY3GT .79 574G .. 
5Z3 99 
C 5 6A 6.7 
6A3 1.59 
6A4 
6A5G 2.39 

687 1 32 
6A80T .- 1.09 
6AB4 79 
6485/685 1.33 
6487/1853 1.39 
6ACSGT 1.09 
6AC6G 
6AC7 . . .99 
6AD6G 
6AD7G -. .49 

3 6AF6G 
1 
1.3 

6AG5 , .89 
6AG7 . . 1.99 
6AH5G . 1.49 
6A86 . 1.99 
64.15 . 2,16 
6AK5 . 1.39 
6AK5W . 2.98 
6AK6 , 1.49 
6 7 ALGT . 

6AN5 . 

. 129 
.95 , . 5 

6.35 
,79 
.99 

9 
1.7.39 
1.29 

TUBES 

1.39 
.98 

7AG7 .... 1.99 
7AH7 .... 1.19 
784 .79 
755 .79 
7B6 .79 
7B7 .89 
7C4/í2034 .79 
7C5 .98 
7C6 .99 
7C7 1.49 
7C23 72.00 
7C29 .69.95 
7E5/1201. 1.29 
7E6 9 
7E7 .89 
7F7 1.25 
7F8 . 2.19 
707/1232. 1.29 
7H7 1.09 
7K7 1.29 

.89 
6.95 
7.65 
1.29 
1.09 
1.19 
3.39 
1.09 

.79 

.85 

.99 

.79 
2.43 
1.69 
1.69 
2.29 
1.19 
2.39 
1.69 
1.29 
-89 
.89 

1457 .... 1.19 
1457 .... 1.09 
14W7 .... 1.09 
14X7 .... 1.23 
15E 1.47 
155 .89 
FG17 , - 4.95 
18 .98 
19 .69 
19006G 1.79 

ma 1.09 

7208/ 1623 3.79 
TUF20 5.19 
7220 3.79 
20 1.17 
RK20A 8.95 
RX21 3.75 
22 .99 
24 .85 
24A 1.10 
24G /3C24 1.90 

"TAB" TESTED 
& GUARANTEED 

PRICES SUBJECT TO CHANGE 

2E36 .... 1.49 Vacuum 
2E41 .... 2.39 Capacitors 
2G21 .. . 2 39 MMF SKV Each 

25 5 3.49 
100 7.5 6.95 
50 5 1.29 
12 20 9.98 
55 20 9.98 

100 20 12.98 
150 20 14.98 56 .85 

57 
8 .79 

ßK59 1.45 

759 
1.60 10.49 

70A7 1.59 
70L7GT 1.59 
71A .79 
72 .95 
CRP72 1.37 
CRP73 1.49 
73 1.67 
HY75 .. 4.59 
75 .. ..99 
75TL 6.89 
76 .79 
77 1.05 
79 .89 

HK354 ..24.98 
355A ...14.15 
368A5 ... 7.75 
3715 .90 
380A 388A... 1.49 
393A . . 8.90 
394A ,,. 4.90 
FP400 ...15.98 
X400 ..-14.98 
417A ... 8.95 
GL434A 29.95 
446/2C40. 1.19 
450TH . .39.00 
450TL 44.00 
460/HF200 15.95 
WL468 13.95 
GL471A 2.69 
GL502A 1.79 
RH507 . 9.98 

865 1.29 
868/CEIC . 3.49 
869 36.95 
872A 3.69 
GE872A 5.49 
874 1.39 
884/6Q5G 1 8Ó 
885 1.45 
893A "251.79 
923 1.0 

1.49 
929 1.33 
930 1.25 
931A 6.90 
954 - .29 
955 .40 
956 .39 
957 .45 
958A .67 

Top Dollar Paid for Your Surplus Tubes-Send. List and Prices. 

727 

1.19 2546 .... 1.09 80 .69 
1.19 25A7 . 3.17 

T. .79 25AC5G. 1.59 F08111 3.90 
7R7 .99 25AV5GT... 1.29 82 1.19 
757 1.09 256Q6GT.. 1.19 82V 1.39 
7T7 1.03 25C6 .. 1.18 83 1.45 
7V7 1.39 25L607 .69 83V 1.79 
7Wí 1.19 25W4GT .. .89 64/624 .. .99 
7X7 /XXFM 1.19 2575 .... .79 85 .79 
7Y4 .69 2525 .. .79 89 .75 
7Z4 .69 2526GT .. .99 V592 .... .25 

8OC -15 . 4.98 26 .79 F695/ 
í0Y .49 27 .69 5560 ..24.85 
124 .89 FG27A 8.70 FG98 ....19.95 
í2A5 1.39 RK28A ... 4.89 100TH ... 8.89 
1246 . 89 28D7 .... 1.39 102D .... 2.98 
í2A7 1.29 30 .79 102G .... 2.98 
124807 . 79 31 .59 FG104 .. -37.98 
124C7 . 1.45 HY31Z 2.75 F0105 ...18.98 
12AH7GT.. 1.99 32 .49 VU111 ... 1.45 
12ÁK5 . 1.98 F032 /5558 HY1146 .75 
12AK5W.. 2.98 13.85 HY115 /145 .79 
í241.5 . 1.11 32L7GT 1.49 117L /M7GT 1.59 
32476 .59 33 .59 1178707.. 1.79 
124T7 . 1.49 34 .69 137P7GT.. 1.39 
124116 .89 35/51 .89 11723 .. .59 
124U7 .95 35A5 .79 1172407.. 1.39 
124V6 .69 3565 .. .79 1172607.. 1.19 

124X4GT . 1.20 35L6GT .79 
1172707.. 0123Á7.. 8.49 

12477 . 2.95 357 4.89 7125 ....12.49 
125A6 .79 35TG 3.45 F1274 . ..19.98 
120A7 .79 35W4 .59 VT127A .. 3.90 

Use Your Priority for SPEEDY DELIVERY -Extend Your DO & Contract Nos. 

6AQSW . 5.98 
64Q707 .. 1.19 
6455 . .79 
64R6 . ,. 2.98 
6455 . .. .79 
6456 . .. 2.79 
6457G .. 4.98 
BATE 82 
6ÁÚ50T 

GL53O ...22.00 
531 6.98 
55ÓP1 19.95 
5754/975 13.75 
WL579 10.49 
6Ó15B 9 

12.19 
HY615 ,. .25 
616 

Ú627 18.00 
WL6704 1 701A 5.89 
702A 3.29 
7026 5.98 
703A 5.98 
7054 /8021 2.79 
707A 10.49 
71004/8011 

17.49 
.95 

NL714 5.95 
7144Y . 5.90 
715A 6.45 715 

15C 2425 
71887 , 48.45 
718CY 48.45 
719A 49.95 
721A . 2.49 
722A/287. 2.45 

991 
FM1000 
CK1005 
CK1006 
CK1007 
CK1090 
R110O . 
R1130 . 

E1148 
HY1231Z . 5.39 
1613/6F6X 1.98 
1616 ... .90 
1619 ... .29 

.39 
. 1.50 
. .85 
. 3.49 

.89 
. 2.69 
. 5.00 12.00 

1.35 

1622 
1624 
1625 
1626 
1629 
1630 
1631 
1632 
1633 
1634 
1635 
1636 
1644 
2000T 
2050 
2051 
R4340 
5516 

CK5014X1 . 1.26 
CK502AX. . 1.79 
CK503AX - 1.79 
CKSOSAX 1 79 
CK5O6AX - 1.79 
CK5094X.. 1.26 32 32 12.98 CK5124X.. 1.79 25 32 14.98 
CK522AX . . 1.79 
CK525AX.. 1.79 Tungar Bulbs 
CK5264X . 2.98 16x897 . 3.49 
CK528AX.. 2.39 20x672 
CK529AX . 2.98 199698 
CK531DX.. .98 195528 
CK532DX.. .98 206501 
CK533AX.. 1.39 217283 
CK534AX.. .89 289881 
CK536AX.. .89 859483 
CK537AX . . 4.98 
CK538DX.. .89 
CK539DX.. .98 
CK541DK. . 1.98 
CK542DX.. .98 
CK543DX.. .98 
CK544DX.. .98 
CK546DX . . 1.98 
C K547DX . . 1.98 
CK571AX/ 

5866 . 6.98 
5D828 . . .98 
5D969 . . .98 
CK1027 . 3.35 
CK1028- . 9.98 
CK1089. . 4.69 
CK109O . 4.69 
CK5672 . 3.15 
CK5676 . 2.98 
CK5678 . 2.45 
CK5697 . 5.98 
CK5702 . 5.98 
CK5704 . 5.79 
CK5783 . 6.69 
CK5784' . 4.49 
CK5875 . 1.98 

... 2.69 

... 1.42 ..- .42 
.. .35 

97 .. 1.25 .. .77 
. .73 

,73 ,.. 1 
3.49 . .19 

5 
..149.5.90 

1.79 
,,. 1.19 

35 .6.00 
, - .98 

128136 . 1.75 
120E6 .89 
12BF6 

H7 . 
85 

120 1.29 
125X7 . 1.35 
125Z7 . 1.25 
12C8 . 1.39 
12X6 89 
12 J7GT . .99 
12K7GT 89 
120707 79 
125A7GT . .89 
125C7 . 1.39 
12SF5GT . .79 
12SF7GT . 59 
1 
12507 . 

. 1.10 
12537GT. . .79 
L 25K7 . .89 
L25L7GT . .79 
125N7GT . .89 
1254/707 . .79 
12557 . . .98 
12X3 .. . .90 
1223 .. .89 

144447/1287 1.99 
144F7 XXD 1.19 
1458 
14C7 
í4C5 

14E6 
14E7 
14F8 
1487 
1437 
1487 
í4Q7 

. .89 
-.. 1.09 

199 -.. 1..09 

1.19 
1.49 

... 1.09 

3574 .... .69 
35Z3 79 
35Z4GT .. .69. 
352501' .59 
REL36/6J4 .49 
36 
37 .69 
3839 ... 2.89 
39/44 .., .59 
CRC4O .. .59 
740 4.29 
7240 .. 3.98 
40 1.09 
H740Z 3.75 
41 
42 .69 

455/VT52 .34 
45Z3 .69 
452507 .89 

89 
.99 

46 1.99 
R48A .- 14.85 
RK49 .. 7.50 

.83 

ÉF50 - 
1.98 

50A5 
50135 
SOCS 
5006 
SOL6GT . .69 
50X6 . .89 
50Y6GT . .79 
50270 .99 
53 

55 8.79 
55 1.06 

CV148 .. 4.98 
150T ....14.50 
VT158 ..14.49 
FG166 ..49.00 
FG172 ..42.50 
182B . .. 1.20 
F0190 ..12.80 
7200 . 2298 
201A/CX301A98 
203A 5.98 
2058/VT2. 1.69 
CE206 . 3.15 
211/VT4C. 1.89 
CE215 .. 8.98 
RX215 9.95 

. .18 
217C 

5A 
. 8.75 

227A .. 4.98 
242C .. 8.49 
244A . 4.15 
247A .. 9.95 
250TH .5 22 2 
250TL ..19.40 
HK254 ..14.49 
274B/5ß4. 1.90 
T300 ....26.98 
304TH ...11.25 
304TL 11.25 
3074/11K75 4.85 
310A . 6.75 
311A ... 7.90 
313C ... 2.98 
316A ... 1.49 
323A ..24.25 
327A . 4.95 
3506 . 5.90 
353A ... 4.65 

7234/6 ..14 49 
7246 

3.95 
- 3.45 

725A 
726A 
7268 ...59.95 
726C .-69.95 
801A .45 
802 
803 
804 
805 
807 
808 
809 
810 
811 

814 

3.89 
8.95 
3.90 
1.67 
2.98 
2.43 

10.98 
2.90 2.90 
8.65 3.85 

816/8661r 1 99 
826 11.29 
829 11.49 
8298 13.45 
830B 
832A 
833A 
834 
837 
836 

838 

852 
860 
861 
864 

.. 3.49 
9.75 

.. -498.90 
.75 

5.95 
4.75 
1.55 
3.98 

.39 
4.90 

29.45 
19.98 
4.90 

23.95 
.39 

THAT'S ,TAB 
A 

DEPT. 1RN, 

5517 
5594 
5651 
5608A 

5654 
5656 ...19.98 
5670 ... 6.98 
5684 ...14.98 
5686 
5687 
5692 
5693 
5694 ... 3.65 
5726 ... 4.39 
5744/ 

CK619CX 6.49 
5751 ... 5.45 
5763 ... 1.70 
5812 .. 2.99 
5814 ... 5.49 
5881 ... 3.39 
X6030 . 4.49 
UX6653 .69 
8002R ...99.50 
8005 .... 5.85 
8008 .... 6.49 
8012 . 2.89 
8013 . 2.75 
8013A . . 6.45 
8014A ...28.95 
8020 . 1.25 
8025 
9002 .. 1.29 
9003 
9004 ,.. 59 
9006 .29 

Sub -Miniatures 
14D4 . 2.95 
2E31 .... 1.49 

C'Ray Tubes 
2AP1 . ..11.90 

. 3AB1 1295 
3AP1 . -14,.25 
3BP1 
3BP1A 
3CP1 . 
313P1 . 

3EP1 . . 4.98 
3FP7 . . 1,89 
3FP7A 
3GP1 . 4.70 
3HP7 . . 3.85 
3HP14 ..14.98 

33P12 ..19.95 
3JP14 .16.95 
4AP10 . 4.69 
5AP1 .. 5.98 
SBP1 . 4.59 
SBP1A ..14.98 
SBP4 '. 4.89 SCP1 
5CP7 4.95 
5CP7A .. 9.98 
5FP7 . 2.95 
5FP14 ..18.98 
SHP4 9.75 
5JP2 ..24.40 
5LP1 .-29.95 
SMP1 .. 9.75 

1121 
2.85 

7JP4 16 39 
9GP7 .-14.89 
9LP7 ..10.95 
106P4 .,18.29 
10FP4 ..24.50 
12DP7 ..16.89 
12DP7A ..49.50 
12GP1 ..49.98 
12GP7 ..16.89 
12HP7 ..16.89 
12JP4 ..27.00 
12KP4 .,47.00 
12LP4 ..21.25 
16KP4 ..47.29 
16LP4A ..36.98 
16MP4A ..43.98 
16RP4 ...36.49 
16TP4 ...39.98 
16YP4 ...43.98 
17BP4 ...43.45 
17BP4A ..36.49 
19DP4A ..67.65 
20CP4 ...68.25 
902 10.65 
905 3.49 
912 89.98 
913 11.98 
914A 45.00 

.. 7.95 
..14.98 

2.20 
, . 4.85 

. 4.49 
. 2.49 ..3.59 
. 6.75 

. 2.50 

. 2.95 
Mazda Pilots 

49, box 10. .60 
51, box 10. .55 
55 box 
64, lO each .07 
56 /T4 /3W- .18 
100W /20V. .25 
291, box 10 ..36 
311/28V.. .15 
313/28V.. .15 
323/3V .. .25 

Sylvania 
56/6W1 20V .15 
WSths 
7W/120V. .15 

Neon Bulbs 
NE16/991. .40 
NE20 .... .10 
NE21 .... .45 
NE45 /2W. .27 
NES1 /NE20 .10 

Bull's -Eye Lite 
Oialed Type 

Chromed Less 
Bulb .59; 2/.98 

Tel Slide Lamps 
6 /12 /24 /48 / 
55V. Each .18 

// THAT S 

BUY 

Xtal Diodes 
Many Late Dates 
Latest JAN SPecs 
1 /421 , .. .89 
1N214 .. 1.65 
1N21C ..27.45 
11423 . .. 1.49 
1N234 .. 2.98 1236 . 4.98 
1N25 .. 7.45 
1826 .. 9.15 
1827 .. 1.65 
1829 . 3.50 
1832 ..24.50 
1 /434 .. .69 
1N34Á .98 
1N35 -.. 1.95 
1N38 .. 1.65 .. 9.98 

5.98 
1N430 
11439 

. 

31444 .. 1.21 
1H1N4ß 45 1.39 .. .98 
11447 .. 9.50 
íN48 -. .70 
1H5í .52 
1852 . 

. 
1.85 

1855 .. 2.99 
1H57 . .89 
1N58 .. 1.19 
INGO .. .60 

íK63 2.49 

1N69 .. 1 98 
K34 1.39 
CK705 .77 
CK706 .54 
CK707 1.80 

Thermistors 
WEco 104. .90 
WEM 12A. 1.10 
0167019 Vol 

Limiter 2.95 
13368391 Thor. 

a. Comp 2.95 
13170396 HF 

Pwr. Mean. .90 
1C BOIS Time 

Delay 90., l" 
Xtal Freq Std5. ' 

200KC 4.50 
1000Kc $.49 
4700Ke , .98 
5000KO 3.98 

Money Back Guarantee 
(Cost of Mdse Only) 
$5 Min. Order FOB 
NYC. Add Shpg. Charges 
& 25% Dep. Tubes 
Ged. 

SIX CHURCH ST. NEW YORK 6 N Y S.A. CORNER CHUOM 
' 

& 
0L0 

BERTY STS. 
W a5 u N)Oect 

e Change 

Worth 2 -7230. 

RADIO & TELEVISION NEWS PRINTED IN U. S. A. 

www.americanradiohistory.com

www.americanradiohistory.com

