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RCA Laboratories developed 
a copper mesh with 2,250,000 

tiny openings to the square inch 
for the television camera "eye." 

Ku 7ef finer teiev/sion picfw'es irony i 4/5 super the mesti 

In RCA Image Orthicon televi- 
sion cameras you will find a super- 
fine copper mesh. Until a new 
technique for making such screen 
was discovered at RCA Labora- 
tories, only coarse and irregular 
mesh -which obstructed 60% of 
the picture -was available. 

Today, through RCA research, 
such mesh can be made with 1500 

gossamer wires to the linear inch. 

An ordinary pinhead will cover about 
7000 of its tiny openings. 

By RCA's technique -now producing 
commercial quantities of 200- and 500 - 
mesh screens - the mesh is so fine, so 
regular in structure, that it is invisible 
on home television receivers ... and as 
much as 85% more television picture 
passes through. 

You benefit -many times 
This new type of super -fine wire 
mesh, and the technique for making 

it, like most major developments in 
all- electronic television, is another 
RCA Laboratories first. Leadership 
in science and engineering adds 
value beyond price to any product or 
service of RCA and RCA Victor. 

The newest developments in radio, tele- 
vision, and electronics may be seen in action 
at RCA Exhibition Hall, 36 lVest 49th 
Street, N. Y. Admission is free, and you are 
cordially invited. Radio Corporation of 
America, Radio City, N. Y. 20. 

RADfO CORPORATION of AMER /CA 
Work/ Leader ire Rodin - Frsf //7 -T /e vision 
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LEARN ffifi riO# 
BY PRACTICING AT HOME 

1 IN SPARE TIME WITH r THESE AND OTHER KITS 
- I SEND YOU 

/ WILL TRAIN YOU AT HOME FOR 

6000 PAY-SUCCESS 
A BRIGHT FUTURE 
in Amerricots frristest- Otvwinq Industry 

J.yLw WITH. hNIMw, 
Oa* lowtilano 

I TRAINED THESE MEN 
"N. R. I. helped 
qualify me for 
position as Radio 
Mechanic w I th 

XT United Airlines. 
Have my Radiotelephone 
2nd Cass License. " -L. M. 
Bauger, San Bruno. Calif. 

"Work only spare 
time at Radio and 
average about $40 
a month. Knew 
nothing about 

Radio before enrolling with 
N. R. 1. "- Samuel T. De- 
Wald, St. Clair, Pa. 

"I am operating a 
Radio Sales and 
Service business. 
With FM a n d 
Television in the 

offing, we have a very 
profitable future. " -Albert 
Patrick, Tampa, Florida. 

Want a good -pay job in the fast grow- 
ing RADIO- TELEVISION Industry? 
Want a money- making Radio- Televi- 
sion shop of your own? Here's your 
opportunity. I've trained hundreds of 
men to be successful Technicians . . . 

MEN WITH NO PREVIOUS EXPE- 
RIENCE. My tested and proved train - 
at -home method makes learning easy. 
You learn Radio -Television principles 
from illustrated lessons. You get prac- 
tical experience building, experiment- 
ing with MANY KITS OF PARTS 
I send. All equipment yours to keep. 

MAKE EXTRA MONEY 
IN SPARE TIME 

The day you enroll, I start sending 
SPECIAL BOOKLETS that show you 
how to make $5, $10 a week or more 
EXTRA MONEY fixing neighbors' 
Radios in spare time while learning. 
From here, it's a short step to your 
own shop or a good -pay Radio -Tele- 
vision servicing job. Or be a licensed 
Radio -Television Operator or Tech- 
nician. The number of Radio Stations 
has nearly tripled in the last few years 
-and within three years, experts pre- 
dict there will be 1000 Television sta- 
tions on the air. Then add develop- 
ments in FM, Two Way Radio, Police. 
Marine, Aviation, Microwave Relay 
Radio! Think what this means! New 
jobs, more jobs, good pay for qualified 

VETERANS 
GET THIS TRAINING 

WITHOUT COST 

UNDER G I BILL 

N.RI. TESTER 

men. The man who prepares now will 
reap rich rewards; 

MAIL COUPON FOR 
BOOKS FREE 

Act now! Send for my FREE 
DOUBLE OFFER. Coupon entitles 
you to actual lesson, "GETTING AC- 
QUAINTED WITH RECEIVER 
SERVICING." It shows you that 
learning at home is easy, practical. 
You also get my 64-page book, "HOW 
TO BE A SUCCESS IN RADIO - 
TELEVISION." It tells what my 
graduates are doing and earning, how 
quickly you can be on your way to 
good pay, success, a bright future. 
Send coupon in envelope or paste on¡ 
penny postal. .1. E. SMITH, President, 

Dept. 9.1X, 
National Radio 
Institute, Pioneer 
Home Study Radio 
School, Washington 9, D. C. 

MR. 1. E. SMITH, President, Dept. 91X 
National Radio Institute, Washington 9, D. C. 
Mail me Sample Lesson and 54 -page Book about 
How to Win Success in Radio -Television -both FREE. 
(No Salesman will call. Please write plainly.) 

Name 

Address 

Age 

City. Zone.... ... State 
E Check if Veteran Approved under G. I. Bill 
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Dest 
INSULATED 

COMPOSITION RESISTORS 
In critical tules i.lull application,, Little 

Devil Resistors can he depended on for 
longer, trrnilrle - free service. These tiny, 
ru I s its e quiet performante and 

are ideal for ,r1) -itive RI' circuits. More- 

over, they are at ailable in 4- 5% as well as 

± 10"i, tolerances - in Si. I, and S -watt 
sizes: standard It MA values. 

NOISE -FREE 
TYPE AB POTENTIOMETER 

Continued use has little effect on the 
resistance of this unit because the resist- 
ance material is maid -molded -nut sprayed 

or 'sainted on. I n fact. the "se level often 
het less with use. The unit has a '2- 

Watt rating with a goial safety factor. 

SEND NOW for Catalog No. 21 

OHMITE MFG. CO. 
4895 Flournoy St., Chicago 44 - - 

áeRgltcuit!..e 

HMIITh 
RHEOSTATS RESISTORS TAP SWITCHES 
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AS 

TELEVISION, ELECTRONICS 

SHOP METHOD HOME TRAINING 

Let NATIONAL SCHOOLS, of Los 

Technical Resident 
Angeles, a 

Trade School for almost 
train you for today's unlimited opportunities 

MIL t4444 tW6ada eta "a 
Good Jobs Await the Trained 

Radio Technician 

You are needed in the great, modern Radio, Television and Electronics in- 
dustry! Trained Radio technicians are in constant and growing demand 
at excellent pay -in Broadcasting, Communications, Television, Radar. Re- 
search Laboratories, Home Radio Service, etc. National Schools Master 
Shop Method Home Study course, with newly added lessons and equipment, 
can train you in your spare time, right in flour own home. for these excit- 
ing opportunities. Our method has been proved by the remarkable success 
of National Schools- trained men all over the world. 

You Learn 
Standard 

by Building Equipment with 
Radio Parts We Send You 

Your National Schools Course includes 
not only basic theory, but practical 
training as well -you /earn by doing. 
We send you complete standard equip- 
ment of professional quality for build- 
ing various experimental and test 
units. You advance step by step until 
you are able to build the modern su- 
perheterodyne receiver shown above. 
which is yours to keep and enjoy. You 
perform more than 100 experimenta- 
build many types of circuits, signal 
generator, low power radio transmit- 
ter, audio oscillator, and other units. 
The Free Books shown above tell you 
more about it -send for them today 

Now 1 NEW PROFESSIONAL MULTITESTER 
INCLUDED: 

'I'h i, stile testing in,trnment is portable 
and complete with test leads. Simple to oper- 
ate accurate and dependable. You will be 
able to quickly locate trouble and adjust the 
most delicate circuits. You can use the Mul- 
lilester at home or on service calls. It is 
designed to measure AC and DC volts, cur- 
rent. resistance and decibels. You will be 
proud to own and use this valuable profes- 
sional instrument. 

SEPTEMBER, 1949 

practical 
50 years, 

in Radio 

r. 

Lessens 
and 
Instruction 
Material Are Up -to -dote, Practical, Interesting 

National Schools Master Shop Method Home Training given you basic e ! 

advanced instruction in all phases of Radio, Television and Electronics 
Each lesson is made easy to understand by numerous illustrations and 
diagrams. All instruction material has been developed and tested in our 

shops and laboratories, under the supervision of our own engineers 
and instructors. A free sample lesson is yours upon request-use the 
coupon below. 

You Get This and Other Valuable 

Information in the Free Sample Lesson: 

I. Basle Receiver Circuits and How They are 
Used. 

2. Construction of the Antenna Circuit. 
3. How Energy Is Picked Up by the Aerial. 
4. How Signal Currents are Converted into Sound. 

5. How the Tuning Condenser Operates. 

6. How the RF Transformer Handles the Signal, 
and other data, with diagrams and illustrations 

Both Home Study and 
Resident Training 

Offered 

APPROVED FOR 

VETERANS 
Check Coupon Below 

NATIONALQSCHOOLS 
LOS ANGELES 37. CALIFORNIA EST.1905 

MAIL OPPORTUNITY COUPON FOR QUICK ACTI 
' NATIDNAL SCHOOL, Dent. 9.RE ... 

n. ,gue,vs. Los AagvtEs 37 . Calli. 

,Lin ,.. FCt:e: the Leek "lehr Enture In Radio- Including a eampleI 
. u I I nudrinnud ag lalrHlan will call on me. 

N.5511-; 

.,LUItEai 

1 

AGE . 

World war II 

Zone STATE 
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OVER $1,000,000.00 IN SURPLUS! 

FOR YOUR EVERY NEED 

(3 0 

Jpra sa 
NEW BC 223 AN TRANSMITTER 

801 Oscillators and 861 power amplifiers. &39.9$ 
2.46 modulators and 1.46 speech amplifier v7 
4 Xtal frequencies and master osunator on selector 

Mswitch. 
30 Watts output. Tone or C.W. 

od. Ideal for ., meter Land. Cornea with 3 coils 
TV 1701 2000.3000 Kc. TU 25 35005250 Kc. Black 
crackle c Includes two separate cases to store 
extra oils. Frequencies chart and tubes Included 
packed in original cases. less Crystals at Ines law pr,cr. 

MODULATION TRANSFORMER 
AND DRIVER TRANSFOIUII':I: 

RC 1206 modulation transformer. 815 CI,. 
A02. 56W. audio. RC 1205 driver trans, 
former. 65,47 to 815. Class AB2- ComIMn- 
ion to RC 1206. 

ONLY $4.95 FOR BOTH UNITS 

MICA CAPACITATOR 
.002 MFD FD 69e 3000 V.O.C. 

INDUSTRIAL 
PAPER OIL 
CAPACIT ATORS 

MFD 
5000 V. 

1. MFD 
6000 V. 

2. MFD 
6000 V. 

$2.95 

$4.95 

$8.95 

SPRAGUE 
CONDENSERS 
.1 MFD 51.95 7000 Volts 7 

COAXIAL FITTINGS 

100V-20) 
Se 25e 35e 20e 

ANGLE. 
HOOD SOCKET PLUG AOAPTER 

50 -239 PL759 M.359 
83-IR 83.ISP 81. !AO 

BK 22 K RELAY 
52.95 used 

n,cenSCR 
1pn 

16 
269F. changeover contr.. 
28V. r step l. 5 deck, 6 

'fion switch 12V. Der. 
ARR7 AIRBORNE 

VERSION OF 1011r 
\ HALLICRAFTER 

sx 234 

S129'10 
With 

3 

RFstages. tone re`diation suppressor R.F./ 
I Motor :c 

lvitr control. Crystal Filter. AV C. phasing control, 
ANL. a Also furnis; video output for 

th 
. an 

panorath c output for 
hnni 

g. Complete w, tunea 
and Mal. 

70V.D. 
C.tht 

a 
power 

MA. 
supply. 

an OV A,C. 6r Amps 
Newt', seared cases. 

ULTRA 1e 111611-FREQUENCY 
TRANSMITTER T -S5 /APT -5 

BRAND NEW: $9500 ONLY 
.500 Megacycle Transmitter. 
made for U. S. Government. 

with ith the fallowing 
tubes : 764C7. 1-OL6. 7829. 
1.931A. 1.6AG ?. 1.522 Ultra 
high freq. tube. Complete 
with 'ugh freq. Cavit y. 1 

Blower to cool the 522. 1 

time delay relay. 2 fila. 
ond..and m 

other ' myonent parts 
many 

ultra high frequency work. 
u has a frequency checker. 
complete Lecher wires. with slider ,lid s e bull' 

caking the wave length. The Lecher ew so 

caalibrated tn.,t the setting of the slider may 
wires are 

directly in Centimeter.. Operates on 115V. AC for /ila. 
meets only. Does not include any plate supply. The 
tulles firth many times more than what we 

mg t complete transmitter for. Pocked are selling 
instruction book. Wgt 118 q.. 

T-17 CARBON MIKE 
790 NEW 

ISCOPE TRANSFORMER 
S395 Pri rM 

A 10 . 606x4 ]'Sec. 
4000V 

SELSYN MOTORS 
TWR D $3.95 FO 

The Ideal way of indicating the position of Rotary 
beams. wind Indicator. etc. Line chord and instruc- 
lions for 110 AC operation furnished on request. 

IRC TYPE HE XNEML 
100W. Bleeder consisting of 5 Sections; 750 

490 ohms. 23 ohms. 23 ohms. 7500 ohms, 300 ohms, 
Total- 11.296 ohms. 

304TL 

75c 
Just the tube IOr that 1KW 
final 1 typical operation 
2500 volts at 400 MA. An 
Ideal tube for that induction 
heater or dielectric heater. 
Efficient operation at 1500V. 
to 3000V. 

30 MC-IF, Silver -Slugged, 35e 4" 
IIEINEM.\ \ N CIRCUIT BREAKER 

115 V 
S Am 

110 V 
15 Am 
110 V 
20 Amp. 

Klloon 110 V. 

5 Amp. Adjustable 

95c 
S1.95 
S1n49 

A-5 AUTOMATIC PILOT 
Servel -100 m 59.95 to use ade 
vice. or compass control on ships. 

TUBES 
815 51.95 VR150 69 
313P1 1.95 955 .65 
SF147 .95 9002 .44 
70P7 1.49 12% 3 .44 
9LP7 2.95 9004 S .44 

C E PHOTOCELL .. 95c 
Type used in 
lectors. burglar alarms. 
etc. 

Butterfly Condensers 

9006 .44 
SOBS .89 
35W4 .69 
872A 1.95 
INS S .69 
305 .69 
6L6GA .95 
SAG .44 
GSA? .44 

RK60 5 .95 
1T4 .44 
304 .44 
354 .44 
1N5 .69 
VT2S 

11101 0.44 
SW4 .44 

2X2 .95 

Oscillator assembly 76 to 300 MC with 
tube socket mounted on acorn 

-__ .. . . - 53.95 
Type B Frequency range 30u -1000 

megacycles 
_ 

-__. -. __ 2.95 
BC, Antenna condenser 105.330 MC.. 3.95 

Oscillator 105 -330 M.C.... .. ... . 3.95 

Remote Position Indicator 
6.12V. 60 Cy. 5" Indicator with &a8 . 95 0.300 D Dial. .7Y 

itCircuit Breaker, 24V, 20 Amp. 
AN 3160 Square D. Co. $1.49 

Banana Jack and Plug 
750 5 " 
THERMOSTAT 

Normally opens at 95° 49e F85.1 H5 

CONTROL BC 1103 
Made by General Electric. Contains 

FUSE 
F301 20A 250V G.E. CAT. GE 1025 

INDICATOR LAMP 
1301 Mounting G.E. DWG. K7887817 

PI 
13014 I15V 6W G.E. Mazda Type S6 

RECEPTACLES 
.1301 1 POLE RUSSELL STOLE F6852 
J302 2 POLE HART L HEGEMAN F7721 
1303 2 POLE HART d HEGEMAN ' 7723 
J304 4 POLE RUSSELL STOLE 8087 

RELAY 
K301 120V 60n STRUTHERS DUNN ASOX1 

SWITCHES 
5301 ALLEN BRADLEY CAT. 2AS 
5302 INTERLOCK l0A 250V 

PRICED AT ONLY $4.95 
No. MX16 Cross pointer 3'a" Meter. levy 200 

mlcroamp movements. Brad n $2.95 

h 
SOO 0 to grids marching transf omer 

No. 81749 - Sec 
Ceramic mica Padder single 5 to 20 MMFD 

per dal. 00e 
Choke -300MA 20Hy. Insulated for ' -000V. 

Heavy Porcelain Insulators. Very conifer, 
a lively riled. Idle for KW rid 54 45 

PHILCO FURNITURE OR 
REFRIGERATOR POLISH 

Reg. 49c value for 19e each 
S o 

r 
. Can 

MI9d. by Pnilco Radio L Televuoun Co. 
$3.50 for Case of 24 

Don't Miss These Special Savings! 
Powdered iron. a.. slug 10c 

9c 

f 1 95 
2a 

Jacks 
mica a Condensers-per 10O 

Pin straightener for miniature tubes 
Ear phones. 2000 ohms, used 
SCR625 Mine detector. used 
75.000 -ohm 200 watt Bleeder Res. 95c 

Beautiful DETROLA Record Changer 

539.50 

Be a "Forty-Niner" in '49 
THE "FORTY -NINER" GEIGER COUNTER 

$8950 

Handles 12.10 rec ords 

Vo10.12^ 
records. 

maGC Chger - Only 

$9.95 

Light weight uranium l.te, lor. 

Detect beta and gamma rays. 

Equipped with 36 inch search probe. 

Contains two 67 a volt Minimax batteries In the well -known type of relaxation onrlllator supply. 

Wright Si 4 lbs. complete; sire 4 "45 46 ". Beautifully finished case with handle. 

Complete with four tubes. including Geiger lute. bat series. search probe and earphone. 

Write 

for 

Free 

Catalog 

FM RADIO AND TRANSMITTER BC-6211-A 
20 MC TO 

. S9 95 27.9 M(' 
'this Xtal controlled FYI set has 13 lobes and has dual Xtal con- 
trolled channels. It also contains built -in Fit. and Plate Metre 
Tube: used: 14 I ILN5, 11111.1ti, 11111.111, 1211291. U11299 1111391. 
Ideal for communication between trucks, bunt s, etc. Used, in good 
condition. Less power supply. 't1't. 314 lbs. Complete With carrying 
case and diagrams. 

HERSHEL RADIO CO 
1,F:p'T R. E. 9 

5249 GRAND RIVER DETROIT S, MICHIGAN 
All orders F.O.B. Detroit- Mlnlmum order 52.00 -Michigan customers 

add 3% sales tas -20 payment muet accompany all orders. 

RADIO -ELECTRONICS for 

i' 

/ v 
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Here's How CREI Home Study Training Prepares You NOW For 

a Better Job and a Secure Future in TELEVISION" 
GET IN and get ahead in Television! You can make 

your own opportunity if you start preparing now. No 
need to tell you how fast Television is expanding -or, of 
the number of jobs being created. One of industry's lead- 
ers predicts: 1 Million Persons in TV within 4 years! He 
estimates 12 Million TV sets by 1953 -40 Million by 1958. 

If your future is in radio. you muse get in Television. 
CREI offers the very training you need to go after -and 
gel -a good TV job. 

CREI can show you the way with convenient spare -time 
study at home that gives you the up -to -date technical back- 
ground you must have for Television. CREI courses are 
designed to give you a thorough grounding in basic prin- 
ciples and take you step -by -step through the more advanced 
subjects of TV and its related fields. It must be remem- 

VETERANS: CREI TRAINING AVAILABLE UNDER G.I. BILL 

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

If you have hod ittpft. -tonal or r,t,nr radio ex- 
perience and want to ma::e m n.. money. let us 
prove to you w hoc,. the tra nin, you nerd to 
qualify for a better radio job. 'fo help ns answer 
intelligently your Moult y-, knee g me briefly sour 
background of experience, education and present 
position. 

Capitol Radio 
Engineering Institute 
An Accredited Technical Institute Founded in 1927 

Dept.149 -A, 16th and Park Road, N. W., Washington 10, D. C. 

Branch Offices: New York (7) 170 Broadway Son Francisco (2) 760 Market St. 

SEPTEMBER, '049 

tiered that all new electronic developments have their roots 
in past techniques. The basic theory of TV finds applica- 
tion in every field -aeronautical radio. UHF. wide band 
operation, etc. are based on TV techniques. Your CREI 
training becomes important no matter in what direction 
you are heading. You will find CREI training basic and 
helpful right from the start. You will learn about and 
understand such subjects as: Optics. Pulse Techniques. 
Deflection Circuits: RF. IF, AF and Video Amplifiers: 
FM: Receiving Antennas: Power Supplies: Cathode Ray. 
Icunoscope. Image Orthicon and Projection Tubes; l'HF 
Techniques. Television Test Equipment. etc. 

FIIEE SAMPLE LESSON 
Now . see for , sell! Mail the coupon lar tree sample lesson and 
see how interesting it is to study at home and improve our Income 
through 

y rough ability the CREI way. 

"THE ORTHICON AND IMAGE ORTHICON" 
This lesson describes the development of the small. 3 -u,ch nogg" 
orthicon tube: m theory and operation of the orthicon. tage orthicon: 
>pectfic teatcr s 

MAIL COUPON FOR FREE BOOKLET 
CAPITOL RADIO ENGINEERING INSTITUTE 

691 & Park Road N. W.. Dent. 1.39A. Washington 10. D. C. 
G.mtlemen: Pics. send your fee sample I,-e<on and booklet. 
"Your Future in the New World of Electronics." together with 
full details of y, or home -study training. I :un attaching a brief 
r sume of mye ntrience, education and present punition. 
Ch ,,k lirld of l rr .lest iu tv-risI: 

r PRACTICAL TELEVISION ENGINEERING ] PRA-TICAL RADIO ENGI- TELEVISION. FM & ADVANCED AM 
SERVICING 

, BR0D"A°T "ADIO ENGI- 
NE -RING 'AM. FM. TV) 

AER 'NAIITCAL RADIO EN- 
GINEERING 

-- ADVANCED ELECTRONICS COM- 
MUNICATIONS 

RADIO -ELECTRONICS IN INDUSTRY 

NAME 
STREET . 

PITY.. 
I AM ENTITLED TO TRAINING UNDER G. I. RILL. 

ST 1TE . 

i 



8 

_ 1111101111, (,It, 1111 

RADIO & TELEVISION 
LIBRARY 

A it píete libran rovering everything 
in Radio tupí Trlesisiull in over MOO page.. 
completely illustrated! Two handsome'. 
bound I L. ! contents described below) 
in attract is, slip case ... eompal-t. concise. 
1 píele! 

Over 1800 Pages $9.00 
VIDEO NAND BOOK 

Non in one treat 1 k all the r 
etial knooird.r of Iele1Iu.m for 

labonlor technician- ....pert r rill 
te reed ti orkhtr al Irle'I inn: 
l'. p!ete. np-lo- Ilt-- treinter inl renna, 

ranted 
for ^o:ek refer - 

tore d . . . nathemill? -. 
liter 400 parrs . . or e than MIMI 

photograph,, diagram, and dean- 
. pre are 1 the nhiert 

red: Fundamental, Ihr TV 
-b1iun. ohe r amen . pro- 
gramming. ii lalla!ion. ., . 1e 1 

equipment. da.. tern,. . rte. $5.00 
RADIO DATA BOOK 

'If he only radio handh,,ok of il 
Lind! Corrs r r. I hing in Radio 
nor lab technician- r1\ peraurntrr 

and tOtert 
900 page.. I big -ectimi. one! 

I Ireda of drat ing and dia 
gum. Some of the utileet nosed 

. . Testing. Mea-acing and 
Alignment . . All about Autruna 

Sound S,tem . Recording 
Camplerr Tea E9u potent 

Dalai . . . Cron pleur Tldñ Alaonal 
. chart.. Graph.. d 1 " $5.00 

. 50 Tented Circuits .. 1 oil,. . 
ndnl.and Stand rd Basic Circuits . . . 

Diet'h,oar. of Radio Term. . . etc. etc 

The Radio Month 
ELECTRONIC BRAIN which store. 
vast amounts of information, any piece 
of which is available, was demonstrated 
last month by the Departments of Com- 
merce and Agriculture in Washington. 
Known as the Rapid Selector, the ma- 
chine was developed from principles 
originated before the war by Dr. Van - 
nevar Bush. 

The Rapid Selector makes use of 
standard 35 -mm motion picture films, 
on each reel of which can be stored the 
contents of almost 500,000 conventional 
library cards. 

When the information is microfilmed, 
a predetermined code pattern consisting 
of black and white squares is simul- 
taneously printed on the film indicating 
the subject to which the information 
relate =. 

The operator of the machine, wish- 
ing to obtain everything the selector 
possesses on a particular subject. 
places a master key card in the mech- 
anism. The selector's photoe'ectric eyes 
then can the film at a rate of more 
than 00,000 subiects a minute, auto- 
matically select the desired frames, and 
copy them on a separate filin through 
the use of high -speed photoflash tech- 
niques. 

Thi ; development is of inestimable 
value research where all references 
in a particular field must be thoroughly 
checked before undertaking new work. 
Depending on the subject matter and 
the extensiveness of previous re- 
searches, a hunt for references which 
took days or weeks with old methods 
can now be completed in less than half 
an hour. 

T'-e selector, which can potentially be 
coded for 10,000,000 different snbiects, 
uses photoelectric cells. The Rapid Se- 
lector scans the patterns of light and 
dark accompanying each film frame 
"looking" for a particular pattern to 
match the master key inserted in the 

machine. When the two coincide, a 
flashlamp is fired photographing th^ 
frame passing through the scanning 
area at that instant. 

This flash results in a copy of th t 
item of information desired by the on- 
erator. When a complete reel has pas-e1 
through the machine, the researcher 
has a complete and accurate bibliog- 
raphy of the subject in a minimum of 
time. 

THEATRE TV PLANNERS were asked 
last month by the FCC for a definition 
of their plans. Letters were addressed 
by the Commission to Paramount Tele- 
vision Productions, Inc., Twentieth 
Century -Fox Film Corp., and the So- 
ciety of Motion Picture Engineers ask- 
ing that answers to six questions be 
submitted by September 2. The in- 
quirie., were: 

1. Minimum requirements for a com- 
petitive nationwide theatre service. 

2. Proposed frequency hands. 
3. Uses of each frequency. 
4. Whether some or all functions 

could be performed by co -axial cable or 
by some other means not requiring ra- 
dio spectrum space. 

5. Whether common carriers will he 
involved. 

0. Specific plans for establishing a 
theatre TV service. 

Paramount and Fox were asked for 
reports on their exnerimental relay 
stations in the New York area. 

TELEVISION RECEPTION was af- 
fected in the New York area by last 
month's heat. Some set owners were 
getting poor pictures or none at all. 
Strange patterns of lines and rum- 
bling, gurgling sounds were reported 
by Eugene Anthony, television service 
manager for General Electric. Many 
cases of unusual long -distance recep- 
tion were reported. 

RECOPYING CAMERA 
SPEED SENSER 

And Don't for.el thi. h' ,op, of 
PHOTOELECTRI 
HIT DETECTORS 

RADIO DIIZU3IIf° I IIoF 
MCI MakIINITIMMI 

fh ngp.i-le Ira,1e Mot .al dr.,ird to ale and -retire 
i.t It olio. A libo And o. 

mele agie- 25 . 531!0 yrt air. n5.00 2 year,. 

111 prodm-ls of 

ROLAND & 801 CF INC -. -lontclair 3. N.J. 
are available at your 

local distrih:uor's counters. Order now ! 

BOLAND & BOYCE INC., PUBLISHERS 

1rfE 10' 
SE NSER 

G MARK 
DETECTOR 

MAIN CODE PROJ 

FLASHLAMP 
ANTICIPATORY HIT PROJ. IN ERROGATING 

CARD HOLDER 

MIRROR SYSTEM 

This photog aph of the inferior of the Rapid Selector reveals the principal working parts. 

RADIO -ELECTRONICS for 



The Radio Month 
RATTLESNAKE [gut station WWWR 
in Russelville, Ala., off the air for over 
an hour one day last month. A 3 -foot 
rattler crawled into the tuning unit 
and caused a short- circuit. In Lyon, 
France, a camel caused another radio 
station breakdown. After the station 
went off the air, technicians discovered 
the camel calmly eating Tarts of the 
antenna. 

TV FILMS showing receiver owners 
how to care for their sets will be made 
for the RMA with the cooperation of 
Television Broadcasters Association, 
the RMA Town Meetings committee 
voted last month. A major purpose of 
the films will be to help reduce the 
number of nuisance calls on service 
technicians, especially those caused by 
lack of knowledge of television receiver 
capabilities and of tuning and adjust- 
ment procedures. 

The proposal was sparked by infor- 
mation gained from technicians at the 
six Town Meetings sponsored last year 
by RMA. The films will be made avail- 
able to all TV stations for broadcast 
at will. 

DR. VLADIMIR K. ZWORYKIN, vice 
president and Technical Consultant of 
the RCA Laboratories Division, re- 
ceived the Lamme Medal, an outstand- 
ing award for scientific and technical 
achievement, from the American Insti- 
tute of Electrical Engineers at its an- 
nual meeting at Swampscott, Mass. 

Dr. Zworykin was awarded the medal 
"for his outstanding contribution to the 
concept and design of electronic ap- 

paratus basic to modern television." The 
award, established in 1928 through a 
bequest of Benjamin Garver Lamme. 
chief engineer of the Westinghouse 
Electric & Manufacturing Co., was pre- 
sented by Everett S. Lee, Institute 
president. 

METERED VIDEO was tried for the 
first time last month by a major tele- 
vision manufacturer, Crosley, in New 
York. The firm is offering to install 
receivers, together with a "visimeter ". 
The meter provides the purchaser with 
one hour of TV viewing for each quar- 
ter he inserts in the slot. The money 
is collected periodically and applied 
toward the purchase price of the set. 

SEPTEMBER. 1949 

SERVICE CONTRACTS between tel- I 

evision receiver owners and independent 
contractors are illegal in New York 
State, ruled New York Attorney- Gener- 
ai Nathaniel L. Goldstein last month. 
Asked for an interpretation of the 
state statutes by the head of the State 
Insurance Department, the attorney - 
general said that independent contrac- 
tors- organizations other than manu- 
facturers or selle s of the receivers in- 
volved -were selling insurance, under 
the legal definition. Not having com- 
plied with the requirements set up M 
the Insurance Department for insur- 
ance companies, these contractors ap- 
parently have been violating the law. 

Attorney- General Goldstein made it 
clear, however, that a contract made 
by the seller or manufacturer of a re- 
ceiver for service and parts replace- 
ment during the initial period of th, 
set's rise constitutes a warranty, even 
though extra payment may lie made for 
it; it is not, therefore, a violation. Such 
warranties renulot be renewed. 

As noted in the August editorial, 
many independent television service 
contractors have been going into bank- 
ruptcy because of the unexpectedly high 
costs of fulfilling service contracts. The 
New York attorney -general's interpre- 
tation is likely to alter the entire struc- 
ture of the television service industry. 

The few receiver manufacturers who 
maintain their own field service organ- 
izations will be affected only to the ex- 
tent that their contracts will not be 
renewable unless they are licensed by 
the State Insurance Department. 

CRYSTALS which hold their fre- 
quency indefinitely and are more accu- 
rate than any previous types are being 
made for the armed forces, the U. S. 
Army Signal Corps announced last 
month. A revolutionary new manufac- 
turing process is expected to save large 
amounts of money because of the long 
life of the new crystals and to allow 
closer radio station frequency assign- 
ments because of their accuracy. 

The new process, developed by three 
Signal Corps physicists, Arthur C. 
Prichard, Maurice A. A. Druesne, and 
Dr. David G. McCaa, involves heating 
the crystals to approximately 900 de- 
grees F. and then cooling them slowly 
under precisely controlled conditions. 
The blank crystals are placed on a con- 
veyor belt and passed through an elec- 
trie oven for two to three hours. Cool- 
ing takes a full 24 hours. 

The high Q of the crystals will make 
smaller equipment possible by doing 
away with the need for some of the 
present amplifier stages. Used for con- 
trolling standard clocks, the crystals 
may also make possible a new, more 
accurate definition of the second. 

RADIOLYMPIA, Britain's sixteenth 
national radio exhibition, will be held 
at Olympia Exhibition Hall in London 
from Wednesday, September 28 to Sat- 
urday, October 8, 1949. The last Radio - 
lympia was held in the autumn of 
1947. The exhibition will include all 
types of radio and electronic equipment. 

5 SECOND HEATING 
no waiting, saves power 

RIGID-TIP 
latest in tip 
engineering 

LONGER REACH 
full 51/4 inches 

SOLDERLITE - 
spotlights the work 

STREAMLINED 
perfectly 
balaflced 

DUAL HEAT 
single heat 
200 watts, 
dual heat 
200/250 
watts; 
1 15 volts, 
60 cycles 

You can do every kind of soldering 
with this new 250 watt Weller Gun. 
Power -packed, it handles heavy 
work with ease -yet the compact. 
lightweight design makes it equally 
suited for delicate soldering and 
getting into tight spots. 

Pull the trigger switch and you 
solder. Release the trigger, and off 
goes the heat- automatically. No 
wasted time. No wasted current. No 
need to unplug the gun between 
jobs. 'Over and under' position of 
terminals provides greater visibility 
with built -in spotlight. Extra 5' /e" 
length and new RIGID -TIP mean 
real soldering efficiency. 

Chisel -shape RIGID -TIP offers 
nsorc soldering area for faster heat 
transfer, and new design gives brac- 
ing action for heavy jobs. Ilere you 
gel features not found in any other 
soldering tool ... advantages that 
save hours and dollars. Your Weller 
Gun pays for itself in a few months. 
Order from your distributor or write 
for bulletin direct. 

SOLDERING TIPS -get your copy of 
the new Weller guide to easier, faster 
soldering -20 pages fully illustrated. 
Price 10c at your distributor, or on 
der direct. 

WMANUFACTURING COMPANY 

ELLER 
828 PACKER STREET EASTON, PA. 
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CONICAL ANTL NNAS 

...for better reception 
on all TV and FM 
channels 

TELREX 

MODEL 1 X -BD 

PATENT 
PENDING 

Bi- Directional Hi -Gain 

Conical "V" Beam 

Broad Band Full Audio 

and Video land Pass 

low Vertical Angle 

Non -Varying (enter Impedance 

2 to 1 Front to Back Ratio 

Uses 72, 150 or 300 Ohm 

Transmission Lines 

Universal Mounting Clamp 

A MODEL FOR 

EVERY TELEVISION 
REQUIREMENT 

TELREX MODEL 8X -TV 
4 Boy Conical "V" Beam 

Broad Band Full Audio and Video 

Band Pass 

low Vertical Angle, Minimum 
Reflections 

Maximum Signal to Noise Ratio 

12 DB Front to Back Ratio, all 

Frequencies 

150 Ohm Constant (enter Impe- 

dance 

Uses 72, 150 or 300 Ohm Trans- 

mission Lines 

Universal Mounting Clamp 

OVER 12 DB FRONT TO BACK RATIO - ALL FREQUENCIES 

-NO HIGH FREQUENCY HEAD NEEDED WITH TEEREX 

TELREX MODEL 2X -BD 
Bi- Directional Stacked 

Conical "V" Beam 

Low Vertical Angle 

Extremely High Signal to 

Noise Ratio 

Constant (enter Impedance 

Uses 72, 150 or 300 Ohm 

Transmission Lines 

Universal Mounting (lamp 

FOR THE ULTIMATE IN BI- 

DIRECTIONAL GAIN. USE 
TELREX MODEL 4X BD. 

BEFORE 
YOU.LABEL 

ANY 

REMOTE 

LOCALITY 

AREREM TE FOR 
TV - 

CHECK 
WITH 

TELREX! 

TELREX MODEL 2X -TV 

Uni -Directional 

Conical "V" Beam 

Broad Band -Full 
Audio and Video 

Band Pass 

Low Vertical 
Angle, Minimum Reflections 

Maximum Signal to Noise Ratio 

4 to 1 Front to Back Ratio all 

Frequencies 

Universal Mounting Clamps 

ALL TELREX ELEMENTS ARE 

MADE OF LASTING DURAL 

il_=r) For best results in any TV area, 
use Telrex - the highest gain 

/ ' antenna with constant center 
impedance on all channels. Signals received at the antenna 

are carried to the set with negligible loss and no reflections or 
ghosts. Actual case records show Telrex antennas receiving 

satisfactorily 200 miles over land, 300 miles over all -water 
TV paths. Before you say "too remote ", check with Telrex. 

Well give you an impartial, based -on- 
experience opinion - without obligation. 

COPYRIGHTED 1949 

AMERICA'S w 
OUTSTANDING 

TELEVISION 
BEA`_ 

ASBURY PARK 10, NE W JERSEY' 

Radio Business 
Ita.li', Mannfrietnrer. Association presi- 
dent R. C. Co :c RnvF: appointed an RMA 
Town Meeting Committee to consider 
future activities in behalf of radio and 
television service technicians. ROBERT 

C. SPRAGUE, president of the Sprague 
Electric Co., North Adams, Mass.. was 
named chairman of the committee. 
Other members are: BENJAMIN ABRA MS. 
Emerson Radio & Phonograph Corp., 
New York; A. T. ALEXANDER, Motorola, 
Inc., Chicago; W. R. G. BAKER, General 
Electric Co., Syracuse, N. Y.; H. C. 
BONFIG, Zenith Radio Corp., Chicago; 
LEONARD F. CRAMER, Allen B. Dumont 
Laboratories, Inc., Passaic, N. J.; 
HARRY A. E1t1,E, International Resist- 
ance Co., Philadelphia, Pa.; J. B. EL- 
LIOT. RCA -Victor Division of RCA. 
Camden, N. J.; G. M. GARDNER, Wells - 
Gardner & Co., Chicago; LARRY F. 
HARDY, Philco Corp., Philadelphia, Pa.; 
H. L. HOFFMAN, Hoffman Radio Corp., 
Los Angeles; J. J. KAHN, Standard 
Transformer Corp., Chicago; STANLEY 
H. MANSON, Stromberg- Carlson Co., 
Rochester, N. Y.; LESLIE F. MUTER, The 
Muter Co., Chicago; and A. D. PLAMON- 
DON, Jr., The Indiana Steel Products 
Co., Chicago. 

Six Town Meetings for radio and 
television service technicians were held 
under RMA sponsorship in 1948 and 
the early part of 1949. 

Annual Pacific Electronic Exhibit will 
be held in the Exposition Auditorium 
at the Civic Center, San Francisco, Cali- 
fornia, August 31) and 31 and Septem- 
ber 1, 1949. The annual Western Re- 
gional convention of the Institute of 
Radio Engineers will meet concurrently 
in the same building. 

Association of Electronic Part'. And 
Equipment Manufacturers tuent on rec- 
ord at its June meeting in Chicago as 
endorsing a plan to open the annual 
Radio Parts Show to all manufacturers 
who sell through distributors. regard- 
less of association membership, and 
recommended that no attendance re- 
st' ictions be imposed during Show 
hours. Present Show rules require mem- 
bership in one of the five co- sponsoring 
groups to exhibit. 

Radio Manufacturers Association re- 
ported that May sales of radio receiv- 
ing tubes decreased slightly under sales 
in April. Tube sales in May totalled 
13,488,121, compared with 13,59:5,164 in 
April, and brought the number of tubes 
sold by RMA member- companies in the 
first five months of this year to 67,7:19,- 
328. 

A breakdown of the receiving tube 
figures shows 9,284,019 tubes sold for 
new sets; 3,465,017 for replacements; 
698,510 for export; and 40,575 tubes 
sold to government agencies. 

National i;Ieetronie- Conference will be 
held from September 26 to 28 at the 
Edgewater Beach Hotel in Chicago. 

Radio Corporal' of America has con- 
tracted for permanent installation of 
instantaneous TV projection equip- 
ment soon to be installed in Fabian's 
Brooklyn Fox Theater. 

RADIO- ELECTRO'IICî for 
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New Training Offer! 
NOW you build and 
keep a top quality 

RECEIVER 
to help you prepare for 

a real job in 

stsEVISION 
RADIO -ELECTRONICS 

Choice of 10,12 or 16 INCH TELEVISION P TUBE E 

Now you can get this amazingly practical aid for learning Television at home, to help 
you get started toward FASCINATING WORK...GOOD MONEY...a THRILLING FUTURE - 
in a real job, or your own sales and service business. When you complete our regular 
home training- described below -you can build and keep a top quality commercial -type 
Television Receiver. Standardized chassis is adaptable for a 10, 12 or 16 inch direct view 
tube that gives big, bright, sharp, steady pictures. This is an optional training advan- 
tage - designed to provide the utmost in practical "learn -by- doing" home training in 
Television. Mail coupon for complete details. See why you owe it to your 
"Television Future" to enroll for DeForest's Training, Inc. 

Mail Coupon NOW for FREE Information! 
See how D. T. I.'s amazingly effective methods help start you toward a 
GOOD JOB or your OWN BUSINESS in one of America's most promising 
fields - including Television, F. M. Radio, Aviation, Train, and Taxi 
Radio, Broadcast Radio, Industrial Electronics. Get modern lessons ...plus 16 shipments 
of Radio - Electronic parts. Work over 300 experiments and projects - including building 
of (1) commercial -type OSCILLOSCOPE for practical T -V circuit training, (2) double -range 
R -F SIGNAL GENERATOR, (3) jewel- bearing MULTIMETER, (4) quality 6 -tube SUPERHET 
RADIO. Then build and keep that big new Television Receiver. Here's 
EVERYTHING YOU NEED for real laboratory -type training...AT HOME! 

OSCILLO 

SCOPE 

YOU ALSO 

BUILD AND KEEP 

THIS PROFESSIONAL 

TYPE EQUIPMENT! 

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

its kind. Ample instructors 
. modern equipment. 

Write for details! 

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

You also use HOME MOVIES! 
a D. T. 1. Exclusive! 

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

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

A DE VRY Institution 
SEPTEMBER. 1949 

14 

MULTI. 
METER 

R f SIGNAL 

GENERATOR 

6 TUBE RECDYER 

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

2533 North Ashland Avenue, Dept. RC -F9 
Chicago 14, Illinois 

Without obligation, give me complete facts showing I 
how I may make my start in Television- Radio -Electronics. 

Name Age 

Street Apt 

City Zone State 

J 
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ION TRAP IN SYLVANIA 

TELEVISION TUBES 

ASSURES HUNDREDS 

OF HOURS FREE FROM 

SCREEN BURNS 

HERE'S HOW IT WORKS .. . 

A. 
B. 

C. 

Electrostatic field 
Ions are bent away from normal axis of 
tube by electrostatic field 
External magnet neutralizes the effect of 
the electrostatic field on the electrons 

D. Electrons follow a straight line 
Heavy ions are thus trapped in the electron 
gun while the electrons pass through to 
strike the fluorescent screen. 

Owners of television sets equipped with Sylvania Televi- 
sion Picture Tubes report their screens still bright and 
unblemished after more than 1000 hours' use. Much credit 
for this top quality performance belongs to Sylvania scien- 
tists who hold the basic patents on the magic "ion trap." 
With this device these scientists prevented destruction of 
the fluorescent screen by heavy ion bombardment. So suc- 
cessful is this ion trap that now many other major TV tube 
makers are using it under agreements with Sylvania. 

These same Sylvania Television Tube scientists are now 
developing shorter large- screen picture tubes and special 
tubes for uhf television. Their continued research makes 
the Sylvania label your guarantee of the newest and finest 
in television picture tubes. Sylvania has a complete line of 
all -glass and glass -metal types for television and general 
purpose cathode ray applications. They are available now 
from your Sylvania Distributor. 

Write for free characteristics and TV set complement 
chart. Advertising Department, Box R -1709, Emporium, Pa. 

SYLV NIA 
ELECTRIC 
RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, 

FIXTURES, WIRING DEVICES, SIGN TUBING: LIGHT BULBS; PHOTOLAMPS 

RADIO -ELECTRONICS for 
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ilea, 1950 'cattleer 
PUSH -PULL EXTENDED RANGE 

5" OSCILLOSCOPE KIT 
7e4ezete,L 

The first truly Islvision oscilloscope. 
Tremendous sensitivity .06 Volt RMS 
per inch deflection. 
Push -pull vrticdaadltorizotddampliMrs. 
UsNul frsquney rang* to 2'h Mega- 
cyclist . 

The new 1950 Push -Pull 5' Oscilloscope hasleatures that seem impossible in a $39.50 oscilloscope. Think of it- push -pull vertical and horizontal amplifiers with tremendous sensitivity only six one hundredths of a volt required for full inch of deflection. The weak impulses of television can be boosted to full size on the five inch screen. Traces you couldn't see before. Amazing frequency range clear useful response at 2 i.j Megacycles math possible by improved push -pull amplifiers. Only Heathkit Oscilloscopes have the frequency range required for television. New type multi -vibrator sweep generator with more than twice the frequency range. 15 cycles to 70,000 cycles will actually synchronize with 250,000 cycle signal. Dual positioning controls will move trace over any section of the screen for observation of any part. New magnetic alloy CR tube shield protects the instrument from outside fields. All the same high quality parts, cased electrostatically shielded power transformer, aluminum cabinet, all tubes and parts. New instruction manual now has complete step by step pictorials for easiest assembly. Shipping Weight 30 Iba. Order now for this winter's use. 

CONVERSION FOR OTHER MODEL HEATHKIT OSCILLOSCOPES 
A conversion for all 03 and 04 scopes is available changing them to the new push -pull ampli- fiers (does not change the sweep generator). Complete kit includes new chassis, tubes and all parts. For a small investment, add the latest improvements to your present oscilloscope (Except C.R. Tube Shield). Shipping weight 10 lbs. 2.5 Order 05 Conversion Kit No. 315 

Extended sweep range 15 cycles to 
70,000 cycles. 
New television type multivibrator 
sweep generator. 
New magnetic alloy shield included. 
Still the amazing pries of $39.50. 

THE NEW 'WCeta/te- 

HANDITESTER KIT 
MORE P.Rx«ui. THAN EVER BEFORE 

Beautiful streamline Bakelite case. Quality Bradley AC rectifier. 
AC and DC ranges to 5,000 Volts. Multiplying type ohms ranges. 
1% Precision ceramic resistors. All the convenient ranges 10-30- 
C lent thumb typsodlast control. 300- 1,000 -5,000 Volts. 
400 Microampere meter movement. large quality 3' built -in meter. 

The instrument for all -the ranges you need -beauty you'll enjoy for years and you 
can assemble it in a matter of minutes -an instrument for everyone. The handiest 
quality vnitohmeter of all. Small enough to put in your pocket yet full 3' meter. 
Easy pictorial wiring diagrams eliminate all assembly problems. Uses only 1% precision 
ceramic divider resistors and wire wound shunts Twelve different ranges. AC and DC 
ranges of 10 30 300- 1,000 5.000 Volts. Ohms ranges of 0 -3,000 ohms and 0- 300,000 
ohms. Milliampere ranges of 10MA and IOOMA. Hearing aid type ohms adjust control 
fits conveniently under thumb for one hand adjustment Banana type jacks for positive 
low resistance connections. Quality test leads included. The high quality Bradley instru- 
ment rectifier was especially chosen for linear scales on AC. 
The modern case was styled by Harrah Engineering for this 
instrument. The 400 microampere meter movement comes 
already mounted in the case protected from dust during 
assembly. An ideal classroom assembly instrument useful for 
a lifetime. Perfect for radio service calls, electricians, garage 
mechanics, students, amateurs and beginners in radio. The 
only quality voltohmeter under $20.00. An hour of assembly 
saves you one -half the cost and quality parts give you a better 
instrument. Order today. Shipping weight 2 lbs. 

iisaaeseninnmvrvm .::..::::..:..e..:.... 

ItAte 
HANDY 
OHMS 

ADJUST. e 

:orc:n:avm:ss,a.*acsmwv.:erosvwmiac:xz.??a»:s^r.: o.a....»:.;:o-,:.;:: 

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

CABLE: ARLAB -N.Y. 

SEPILRIBER, IS49 

COMP - IVY 
... BENTON HARBOR 20, 
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Beauty Quality Economy 

he ej ect` 

IMPEDANCE BRIDGE KIT 

ELSE TO BUY 

R.F. CRYSTAL 
TEST PROBE KIT 

No. 309 Kir to assemble. 

R.F. probe extends VTVM 
range to 100 Mc. Com- 
plete with IN ì4 crystal. 
Ship. \ \'t., L Ib. ... $6.50 

EXPORT DEPT. 

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

CABLE: ARIAS -N. Y. 

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

No. 310. Extends range 

of any II mcgohm 
VTVM to 3.0(X) and 
10.000 Volt ranges. A 
necessity for television. 
Shipping \\'t., I pound. 

$4.50 

A LABORATORY INSTRUMENT NOW WITHIN 
THE PRICE RANGE OF ALL 

Measures Inductance from 10 microhenries to 100 henries capac- 

itance from .00001 MFD to 1000 MFD. Resistance from .01 ohms to 10 

megohms. Dissipation factor from .001 to 1. "O' from 1 to 1000. 

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

An impedance bridge for everyone - the most useful i l,rrument of all, 
which heretofore has been out of the price range or serious experi- 

mentors and service shops. Now at the lowest price possible. All highest 

quality parts. General Radio main calibrated control. General Radio 
1(101) cycle hummer. Mallory ceramic switches with (on degree indexing - 200 microamp zero center galvanometer - I , of I . ceramic non - 

inductive decade resistors. Professional type binding posts with standard 

34" centers. Beautiful birch cabinet Directly calibrated "Q" and dissipation factor scales. 

Ready calibrated capacity and inductance standards of Silt er Mica. accurate to I _ of 1% 
and with dissipation factors of less than ìl) parts in one million. Provisions on panel for 

external generator and detector Measure all your unknowns the way laboratories do - with 

a bridge for accuracy and speed. 
Internal 6 volt battery for resistance and hummer operation. Circuit utilizes Wheatstone. 

Hay and Maxwell circuits for different measurements. Supplied complete with every quality 
part - all calibrations completed and instruction manual tor assembly and use. Deliveries 

are limited. Shipping weight, approximately 15 lbs. 

,cw s CCils.Ecr 
TOOL KIT 

Now a complere toed kir 
to assemble our Heathkit. 
( uns ists of Kra uter dragon- ì¢ 

al cutters and pointed nose 
assembly pliers. XceHte 
screwdriver. 60 \\'act 110V. 
soldering iron and supply i 
of solder. Shipping \\'t . 2 

Ibo. (oroplere kit $5 95 

"lefrlrt lTEAGtVecti 

T E L E V I S I O N 

A L I G N M E N T 

GENERATOR 
KIT 

Everything you want in a tele- 
vision alignment generator. A 
wide hand sweep generator cover- 
ing all FM and TV frequencies 
0 110 and I6S to 220 Mega- 
cycles. a marker indicator covering 
19 to 4; Megacycles. AM modu- 

lation for RF alignment - va- 
riable calibrated sweep width 
u - ill Mc. - mechanical driven 
inductive sweep. Husky I IOV. 60 cycle power transformer operate.) -- type output 

attenuator with 10.000 to I range - high output on all ranges - band s.s.t,hing for each 

range - vernier driven main calibrated dial with over i5 inches ,t calibration - vernier 

driven calibrated indicator marker tuning. Large grey crackle cabinet I(iii "xI(1íí} "x 
7.ì/I6" Phase control for single trace adjustment. lases four high frequency triodes plus 

51'3 rectifier - split stator tuning condensers for greater efficiency and accuracy at high 

frequencies - this Heathkit is complete and adequate for every alignment need and is 

supplied with every part - cabinet - calibrated panel - all orals and condensers wound, 

calibrated and adjusted. Tubes. transformer, test leads - every part wuh instruction 

manual for assembly and use. Actually three instruments in one - T\' sweep generator - 
TV AM generator and TV marker indicator. Also covers FM banal. 

%jatlsl.rg ELSE TO BUY 

7te HEATH. COMPANY 
. BENTON HARBOR lO, MICHIGAN 

ë 

R A D I O - E L E C T 2 O N I C S f o r 



{ li 

all in HEATHKITS... 

TUBE CHECKER KIT 
7eat.evr.4. 

I. Measures each element individually 5 Checks every tube element 
2. Has gear driven roller chart 6 Uses latest type lever switches 
3. Has lever switching for speed 7. Uses beautiful shatterproof full view meter 
4. Complete range of filament voltages 8. Large size II' a 14' x 4' complete 

9. Checks new 9 pin piniatures 

Check the features and you will realize that this Heathkit has all the 
features you want. Speed - simplicity - beauty - protection against 
absolescence. The most modern type of tester - measures each element - beautiful Bad -Good scale, high quality meter - the best of parts - 
rugged oversize 110V. 60 cycle power transformer - finest of Mallory 
switches - Centralab controls - quality wood cabinet - complete set 
of sockets for all type tubes including blank spare for future types- fast 
action gear driven roller chart uses brass gears to quickly locate and set 
up any type tube. Simplified switching cuts necessary time to minimum 
and saves valuable service time. Short and open element check. No matter 
what arrangement of tube elements, the Heathkit flexible switching ar- 
rangement easily handles it. Order your Heathkit Tube Checker today. 
See for yourself that Heath again saves you ':r and yet retains all the 
quality - this tube checker will pay for itself in a few weeks - better 
build it now. 

Complete with detail instructions - all parts - cabinet - roller 
chart - ready to wire up and operate. Shipping Wt., 15 lbs. 

geat"slea" 
SINE AND SQUARE WAVE 
AUDIO GENERATOR KIT 

Expenmrnrers and scntcemen working with a 

square wove for the hrst time invariably wonder 
why it wvs tot introduced before. The charac- 
teristics of al amplifier tin be determined in 
seconds compared to several hours of tedious 
plotting 11.1114 older methods. Stage by stage. 
amplifier tesmg is as easy as signal tracing. 
The low di.exrion I less than 1,4 r and linear 
output 1 ne db. r make this Heathkit equal 

r supe - o factory built equipment selling 
for three or hour times its price. The circuit 1s 

the popular Ht tuning circuit using a four gang 
vat l able condenser. Three ranges 20.2110. 200. 
2.1(00. 21)11 /-211.000 cycles are provided by 
selector %war h Either sine or square waves 
instantly aca fable at slide switch. All comp.'. 
nrun are of highest quality. cased 110V. 6l) 
yde power transformer. Mallory F.P. filter con. 

denser,. 5 tubes, calibrated 2 color panel. grey 
crackle alum num cabinet. The detailed instruc- 
tions make assembly an interesting and in. 
,unc tine few hours. Shipping %Vt., 13 lbs. 

EXPORT DEPT. 
13 East 40th Sf. 
NEW YORK CITY (161 

CABLE: APLAB -N.Y. 

SEPTEMBER. 1949 

120diag 
ELSE TO BUY 

iZeat rgesa iller NEW geatlil¢4:,t`' 

BATTERY SIGNAL TRACER AND 

ELIMINATOR KIT UNIVERSAL TEST SPEAKER KIT 

ELSE 

TO BUY 

Z25o 

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

71 Volts at 10 Amperes continuous 
or 15 Amperes intermittent. A well fil- 
tered rugged power supply uses heavy 
duty selenium rectifier, choke input filter 
with 4.111111 MFO of electrolytic filter. 
(1 - 15 Volt meter indicates output. Our. 
put variable in eight steps. Excellent for 
dcmonst rati ng auto radios. Ideal for 

sing - can be lowered to find 
sticky vibrators or stepped up to equiva- 
lent of generator overload - easily 
constructed in less than two hours. 
Complete in every respect. Shipping 

18 lbs. 

The popular Heathkit signal tracer has now 
been combined with a universal test speaker at 
no increase in price. The same high quality 
tracer follows signal from antenna to speaker 
-locates intermittents -defective parts quick - 
er -Saves valuable service time -gives greater 
income per service hour. Works equally well 
on broadcast - FM or TV receivers. The test 
speaker has assortment of switching ranges to 
match push pull or single output impedance. 
Also test microphones, pickups - PA systems - comes complete - cabinet - 110V. 60 
cycle power transformer - tubes. test probe. 
all parts and detailed instructions for assembly 
and use. Shipping Wt., 8 lbs. 

Lie HEATH COMPANY 
. BENTON HARBOR 20, MICHIGAN 
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NEW 1950 gedi 
VACUUM TUBE 

VOLTMETER KIT 
9exteeete4. 

New 200 microampere meter. 

Uses 1% precision ceramic divider resistors. 

Burn -out proof meter circuit. 
24 complete ranges. 
Isolated probe for dynamic testing. 

Most beautiful VTVM in America. 

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

Modern push -pull electronic voltmeter circuit. 

Electronic AC circuit. No current drawing 
rectifiers. 

Shatterproof plastic meter face. 

A new Model V -2 Heathkit VTVM with new 200 microampere meter four additional 
ranges -full scale linear ranges on both AC and DC of 0 3 V.. 10 V . 30 V.. 100 V.. 300 V.. and 1.000 V. 
Accessory probe listed elsewhere in ad extends voltage range to 3.000 and 10.000 volts D.0 New model 
has greater sensitivity. stability and accuracy -still the highest quality features- shatterproof plastic 
full view meter face- automatic meter protection. push -pull electronic voltmeter circuit. 
linear scales -db scale -ohmmeter measures 1 /10 ohm to 1 billion ohms with internal 
battery -isolated DC test prod for dynamic measurements -11 megohm input resist- 
ance on DC -AC uses electronic rectification with 6H6 tube. All these features and still 
the amazing price of only $24 50. Comes complete with cabinet -panel -three tubes - 
new Mallory switches -test prods and leads, 1"; ceramic divider resistors and all other 
parts. Complete instruction manual for assembly and use. Better start your laboratory 
with this precision instrument. Shipping weight 8 lbs. Model V -2 

7ew 1950 VERNIER TUNING R.F. geatitiec`' 

L 
1EXPORT DEPT. 

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

CABLE: ARLAB N. Y. 

SIGNAL 
GENERATOR KIT 

7eaeeete,L 
New 5 to 1 ratio vernier tuning Cathode follower output for greatest 
for ease and accuracy. stability. 

New external modulation switch- 400 cycle audio available for audio testing. 
use it for fidelity testing. Most modern typa R.F. oscillator. 

New precision coils for greater Covers 150Kc. to 34Mc. on fundamentals 
output. and calibrated strong harmonics to 102 Mc. 

The most popular signal generator kit has been vastly improved -the experience of 
thousands combined to give you the best. Check the features in this fine generator and 
consider the low price $19.50. A best buy for any shop. yet inexpensive enough for 
hobbyists. Everyone can have an accurate controlled source of R.F. signal voltage. 

The new features double the value -think of -being able to make fidelity checks on 
receivers by inserting a variable audio signal. Internal 400 cycle saw -tooth audio oscil. 
lator modulates R.F. signal and is available externally for audio testing. The new 5 to I 
ratio vernier drive gives hairline tuning for maximum accuracy in scale settings. The 
coils are already precision wound and calibrated. Uses turret type coil and switch 
assembly for ease of construction. The generator is 110 V. 60 cycle transformer operated 
and comes complete in every detail- cabinet -tubes -- coils -beautiful two color cali- 
brated panel and all small parts -new step -by -step pictorial diagrams and complete 
instruction manual make assembly a cinch even for novices. Why try to get along with- 
out a signal generator when you can have the best for less than a twenty $19.50 dollar bill. Better order it now. Shipping weight 7 lbs 

CONVERSION KIT FOR G -1 GENERATORS 
Conversion kit for G -I generators for vernier tuning and external modulation includes 
new high band coil for greater output. Gives all the features of new G5 listed 
above. Order G -5 Conversion K.r. N i :1r: $4.50 

The HEATH COMPANY 
. BENTON HARBOR 20, MICHIGAN 

RADIO -ELECTRONICS for 
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qeatt 
ELECTRONIC SWITCH KIT 

DOUBLES THE UTILITY OF ANY SCOPE 

An elecrr nic switch used with any oscilloscope provid s two 
separately controllable traces on the screen. Each trace is con rolled 

independently and the position of the traces may be varied. The 
input and output traces of an amplifier may be observed one beside 

the other or one directly over the other illustrating perfectly any 

change scurring in the amplifier. Distortion - phase shift and 

other delcos show up instantly, 110V. 6(1 cycle transformer oper- 

ated. Uses 5 tubes (1 6X5, 2 6SN7's, 2 6SJ7's). Has individual 
gain controls, positioning control and coarse and fine sweeping rate 

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

part supplied including detailed instructions for assembly and use. 

Shipping Wt., 11 lbs. 

i%atlritc'r 
3 - T U B E A L L W A V E R A D I O K I T 

CABINET EXTRA 

An ideal way to learn radio. This kit is com- 
plete ready to assemble, with tubes and all other 
parts. Operates from 110V AC. Simple, clear 
detailed instructions make this a good radio 
training course. Covers regular broadcasts and 
short wave bands. Plug -in coils. Regenerative 
circuit. Operates loud speaker. Shipping Wt., 
3 lbs. 
H530 Headphones per sat $1.00 
31/2" Permanent Magnet Loudspeaker 1.95 
Mahogany Cabinet 2.95 

HIGH FIDELITY 
AMPLIFIER KIT 
ltOIKCKQ 
ELSE TU 

8 U Y 

$1495 
Build this high fidelity amplifier and 
save two -thirds of the cost. 110V. 
OU cy. transformer operated. Push pull 
output using 1619 tubes (military 
type 6L6's), two amplifier stages using 
a dual triode (6SL7), as a phase in- 
verter give this amplifier a linear re- 
production equal to amplifiers selling 
for ten times this price. Every part 
supplied; punched and formed chassis. 
transformers (including quality out- 
put to 3 -8 ohm voice coil), tubes. 
controls, and complete instructions. 
Add postage for 20 lbs. 
12' PM Speakers for above $6.95 
Mahogany Speaker Cabinet, 
141, a 14'a" a 8" 58.75 

EXPORT DEPT. 
13 East 40th St. 
NEW YORK CITY (I6) 

CABLE: AStAB -N.Y. 

SEPTEMBEk, 1945 

ad4er- 
F M T U N E R K I T 

CABINET 
I XTRA $1(47.5 

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

Ticautiful mahogany cabinet for FM 
Tr.ncr (shown above) extra 53.75 

CONDENSER CHECKER KIT 

Power factor scale 
Measures resistance 
Measures leakage 
Checks paper -mica- 
electrolytics 

Bridge type circuit 
Magic eye indicator 
110 V. transformer 
operated 
All scales on panel 

Checks all types of condensers, paper- mica -electrolytic -ceramic over 
a range of .00001 MFD to 1000 MFD. All on readable scales that 
are read direct from the panel. NO CHARTS OR MULTIPLIERS 
NECESSARY. A condenser checker anyone can read without a 

college education. A leakage test and polarizing voltage for 20 to 
500 volts provided. Measures power factor of electrolytics between 
U and 501,. 11(1V. 60 cycle transformer operated complete with 
rectifier and magic eye tubes. cabinet. calibrated panel. test leads 
and all other parts. Clear detailed instructions for assembly and use. 
Why guess at the quality and capacity of a condenser when you 
can know for less than a twenty dollar bill. Shipping Wt., 7 lbs. 

O R D E R B L A N K 

HEATH CO. 
B E N T O N HARBOR 

MICHIGAN 

FROM 

SHIP VIA 
_Parcel Post 

_Express 
_Fr ;gilt 
_Bea Way 

Ozean. DESCRIPTION P,.,e Total 

ENCLOSED FIND CHECK ... MONEY e)RDER FOR 

PLEASE SHIP C D POSTAGE ENCLOSED FOR_POUNDS 

7te H EAwT H C O M P,e> IV 
- . - BENTON HARBOR 20, MICHIGAN 
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THIS 

OR THIS 
WANT YOUR FCC COMMERCIAL LICENSE IN A HURRY? 

Add Technical Training to Your Practical Experience and Get Your "Ticket" in a FEW SHORT WEEKS 

It's EASY When You Use CIRE Simplified Training and Coaching AT HOME in SPARE TIME 

Thousands of new jobs are opening up -FM, Television, Mobile FCC license examinations, and hold the jobs which a license en- 

Communication Systems. These are only a few of the radio fields titles you to, with CIRE streamlined, post -war methods of coaching 

which require licensed radio technicians and operators. Get your and training. 

license without delay. Let Cleveland Institute prepare you to pass 

Your FCC Ticket is Always Recognized in ALL Radio Fields as Proof of Your Technical Ability 
More than ever before an FCC Commercial Operator License is a holder, even though o license is not required for 'e ¡ob. Hold an 

sure passport to many of the better paying jobs in this New Word FCC "ticket" and the ¡ob is yours! 

of Electronics. Employers always give preference to the license 

CIRE Job- Findinn Service Brings Amazing Offers of Jobs! 

"Have found and accepted a position 
at KWAD in Wadena. Minn. 
I am indebted to CIRE for I se- 
cured this position through the help 
of the CIRE Job Finding Service. I 

had six other offers from stations 
receiving my employment application 
and CIRE reference. I am sin- 
cerely under obligation to cou." 

Student No. 2760 AT 

"I am working at WRJM as trans- 
muter engineer. and I received this 
position in r spouse to one of the em- 
p:nymtnl applications sent me upon 
completion of my course and the re- 
ceiving of me Diploma. I received my 
Ist class Radiotelephone License on 
March 2. 1949. 
I want to express my sincere appre- 

ciation to the staff of CIRE." 
Student No. 2608 AT 

Look At The Job Opportunities You Will Have 
When You Get Your FCC Ticket! 

Forestry and conservation 
Ambulances and hospitals 
Gas and electric utilities 
Gas and oil pipe lines 
Private automobiles 
Street railways 
Taxicab fleets 

Bus and truck Reefs 
Police and fire depts. 
Telephone componies 
Merchant marine 
Highway Patrol 
Railroads 
Airlines 

LOOK AT THESE AVERAGE PAY SCHEDULES 

FOR BROADCAST JOBS (Reported by FCC Nationwide Survey) 

Position 

Transmitter Engineer 
Studio Engineer 
Chef Engineer . 

Big Stations 
$4800 

5000 

7700 

Little Stations 

$3000 
3650 

4300 

Other jobs requiring FCC commercial licenses pay 

"Thanks for the Application tor Em- 

me`me. found satisfactory employment r 
I submitted 57 letters, enclosing the 
resume you supplied. I received 17 

litters indicating my application was 
filed for future reference: 3 telephone 
calls. and one letter requesting per- 
sonal interviews. 
As a result. I am employed its a 

development 8t ngin eying a 

. 

4235 

"I n 
o 

r Isard '.n: ! Number P -10- 
3787.and holding e the license has 
helped me ,o obtain the type of Job 
I've always dreamed of having. Yes. 
thanks to CIRE. I am now working 
for CAA as Radio Maintenance Tech 
nician. at .1 'ar better .salary than 
I've ever had ; etnre. I am deeply 
grateful." S- dent No. 33191412 

Get this 
AMAZING NEW BOOKLET 

1 
Tells of Thousands of 

Brand -New Better Pay- 

ing Radio Jobs Now 

Open to FCC License 

Holders. 
Plt`QVopth 

similar salaries. 
fC. 

MONEY MAKING 

F C C LICENSE 

INFORMATION 

Mr 

Approved for Veteran Tro,eing ond' e I P.11 of Rights" 
M o o - w - -www wow -- -w -7 

I CLEVELAND INSTITUTE OF RADIO ELECTRONICS (Address to Desk No. to ovoid delay) 
Desk RE -9 4900 Euclid Bldg.. Cleveland 3. Ohio I 

II want to know how I con get my FCC ticket in a few short weeks by training of home in spare time 

Send me your amazing new FREE booklet "Money Making FCC License In!ormat :on ", as well as o FREE 

ample FCC -type exam and FREE booklet "How to Pass FCC License Esaminat.ons (does not cover exams' ' for amateur license). 

1 
' Name 

Address . 

City Zone State '7 Veterans check for e ollment information der G I. Bill NO OBLIGATION -NO SALESMEN ww_w ws 

2. Tells How We Guar- 
antee to Train and 

Coach You Until You 

Get Your FCC li- 
cense. 

3e 

Tells How Our Amazing 

Job -FINDING Service 
Helps You Get The Bet- 

ter Paying Radio Job 

Our Training Prepares 

You To Hold. 

RADIO ELECTRONICS fc, 
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Editorial 1!I 

How to Get Into Radio 
. . . The radio- electronic field need.. ,;lori 

good men than ever before . . . 

THIS is the time of the year when young graduates 
write to editors for advice on getting a position. 

These career -minded young people, as a rule, 
have had good grades and are anxious to enter 

their chosen field. 
Hardly ever do they have any practical experience, 

hence their inquiring letters, of which we receive many 
during the early part of every summer. Here is a 
sample: 

Dear Editor: 
About a year ago I became very interested in 

audio equipment and its design. However, because 
of my very limited experience I have been unable to 
obtain a position in this field. I attended a Mid- 
west technical institute for one and one -half years 
and was graduated recently. I believe that I made a 
good record there as far as scholastic achievement 
is concerned. What I would like to know is how to 
go about approaching a manufacturer and getting 
him interested in my abilities. That is the big 
problem; most companies are afraid to try anyone 
who does not have a maximum of experience. 

FRANK B. BURNS 

Forest Park, Illinois 

We have, in past editorials, broached this subject. 
which keeps recurring from time to time.* 

The answer is not too difficult, though it is not sim- 
ple. We have a favorite recommendation to make, and 
it has in the past brought good results for many. 

Employers are always busy and often hardboiled, 
particularly when it comes to inexperienced graduates. 
An applicant should know first of all that his remunera- 
tion cannot be very high so long as he is a beginner. 
He should realize that if he is fortunate enough to get 
into a firm, he will probably represent a loss for several 
months, during which time he has to learn. If the ap- 
plicant has real aptitude that loss may be slight -one 
of a few days' orientation. But that loss may be a total 
one-of both time and wages -if the firm decides that 
the new employe cannot make the grade. 

In other words, as an apprentice, the recent graduate 
should be willing to take anything that he can get dur- 
ing that period, keeping the long view in mind. This is 
one of the important considerations that must always 
be remembered. 

Now, in trying to get a hearing either in person or 

See editorial "Radio As a Vocation ". April. 1948. 

SEPTEMBER, 1949 

By HUGO GERNSBACK 

by mail, submitting an ordinary application is usually 
valueless. Most employers routinely get hundreds of 
these. They are rarely considered seriously unless the 
employment manager has a lot of time on his hands, 
which few have. 

The inexperienced applicant, therefore. must take 
other means to get attention. One of the best ways to 
get it is to learn all about the products of the manufac- 
turer he wants to go with. 

Suppose you want to get a position with the XYZ 
Radio Corporation. First send for their literature, par- 
ticularly on the subject that you know most about. If 
you are interested in audio as is our correspondent, 
one lead might be a speaker manufacturer. After read- 
ing all the manufacturer's literature, it would be an 
excellent idea to write a special thesis composed, not 
in form of an ordinary letter, but as a well typed 
manuscript, neatly stapled together like a legal docu- 
ment. Put all the thoughts you have on the manufac- 
turer's product into this manuscript -and do not be 
afraid -if the case warrants it -to criticize if you feel 
that it could be improved. 

Put all your best thoughts and ideas into this pres- 
entation. After you have finished, rewrite it one or 
more times to be sure that it is letter- perfect. Then 
sign it with your name and address and send it by first - 
class mail to one of the officials of the corporation. 

You should, at the end of the manuscript. state in a 
few words that you are available for employment and 
would like an interview. 

A presentation of this type is almost certain to get 
an answer. It may however not get yoy a job imme- 
diately. You may have to try this routine on half a 
dozen or more manufacturers before you succeed. But 
in the end you are certain to get somewhere because 
every wide -awake manufacturer is always looking for 
men of ability and ingenuity. 

Furthermore even if there is no opening at the time, 
the manufacturer -if impressed with your presenta- 
tion -will probably keep it on file and communicate 
with you later, if a vacancy occurs. 

Remember: the more validly interesting, the more 
striking you can make your original application, the 
more certain you are to get a favorable hearing. 

The interesting feature of this method is that it costs 
nothing except your time. Evcn this will not be wasted 
for the simple reason that the more of these applica- 
tions you make, the more knowledge you acquire about 
the field in which you are interested. 

Many who have tried the system have found that it 
pays excellent dividends. 



20 Electronics Cover Feature 

Prospecting 
for 
URANIUM 

URANIUM, discovered in 1789 by 
the German scientist Martin H. 
Klaproth and named for the 
planet Uranus, was hardly more 

than a scientific curiosity until 1902 
when the Curies extracted radium from 
pitchblende, which also contains ura- 
nium. Since this time, deposits of ura- 
nium- bearing ores have been found in 
almost every country in the world and 
in most of the United States. Unfor- 
tunately, most of the deposits are very 
small or contain such low -grade ores 
as to make mining unprofitable. Prior 
to the war, some of them were worked 
as sources of radium and of uranium 
for use primarily in such industrial ap- 
plications as hardening steel. 

In the postwar atomic age, uranium 
and other radioactive minerals have at- 
tained a new high in value. So much so, 
in fact, that the Atomic Energy Com- 
mission has offered a $10,000 bonus for 
the discovery of a new deposit and pro- 
duction therefrom of at least 20 tons of 
ore assaying 20b or more of uranium 
oxide. Furthermore, they guarantee 
$3.50 per pound for delivery of high - 
grade uranium ores. 

Unlike many minerals, uranium - 
hearing ores are not easily recognizable 
by sight. Radioactive minerals may be 
detected in a number of ways, the most 

Description of a G -M counter 

suitable for detecting ores 

containing radioactive metal 

effective of which is through the use 
of a Geiger -Muller counter. 

Prior to the war, G -M counters were 
large, expensive instruments seldom 
seen outside of a few laboratories. Dur- 
ing the war, lightweight portable count- 
ers were developed for atomic research 
and uranium prospecting. Typical of 
these is the Forty -Niner, a development 
of the Forty -Niner Corporation, of De- 
troit, Mich. 

This counter uses a standard circuit 
consisting of a G -M counter tube, am- 
plifier, and high -voltage supply. The 
counter tube is housed in the end of 
a 3 -foot probe equipped with a 4 -foot 
extension cord. This construction en- 
ables the operator to explore crevices 
or the surface of the earth from a 
comfortable position. The power supply 
and amplifier are in a 4 x 5 x 6 -inch 
metal box weighing 4% pounds com- 
plete with three standard 1%-volt flash- 
light cells and two small 6"F4 -volt bat - 
te ies. 

Radioactive materials are detected by 
listening for an increase in the num- 
ber of clicks heard in headphones or the 
speaker supplied with the counter. This 
speaker consists of a single 1,000 -ohm 
headphone mounted in a small metal 
case that clamps over a shoulder strap. 
Standard headphones provide a louder 

By ROBERT F. SCOTT 

signal and may prove more convenient 
to use under some conditions. 

The circuit of the Forty -Niner is 
shown in the diagram. The counter 
tube, a Victoreen type 1B85, is capaci- 
tively coupled to a 1T4 pulse amplifier 
that drives the headphones or speaker. 
The operation of this section of the 
circuit was covered in the article "Pros- 
pecting for Uranium Ores Using G -M 
Counters," in the July, 1949, issue of 
RADIO -ELECTRONICS. 
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The high- voltage supply for the 
counter tube consists of a 5,000 -cycle 
relaxation oscillator using a neon lamp, 
a 1A5 pulse amplifier, and a 1T4 high - 
voltage rectifier. The output of this os- 
cillator is differentiated and amplified 
by the 1A5. The amplified pulses are 
taken from the plate of this tube and 
rectified by the 1T4 rectifier. The volt- 
age is taken from the filament of the 
1T4 and filtered by the .05 -pf capacitor 
and the 35- megohm resistor. 

The output voltage may be varied be- 
tween 150 and 1,200 volts by adjusting 
the high -voltage control. The voltage 
should be adjusted to approximately 
800 volts for proper operation of the 
1B85. This condition is met by adjust- 
ing the control for a background count 
of about 45 clicks per minute. The 
voltage control permits the operator to 
adjust the instrument for proper opera- 
tion even after the B- batteries have 
aged considerably. 

The Forty -Niner uses two small 67.5- 
volt B- batteries and three standard 1.5- 
volt flashlight cells. Both kinds of bat- 
teries are commonly used in personal - 
type radios and are readily available 
in most small communities and trading 
posts. All other components, except the 
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The Forty Niner disassembled, showing power supply -amplifier shoulder speaker, G -M tube. 

1B85 and high -voltage coil can be re- 
placed at most radio service shops. 

A high -pitched whistle can be heard 
in the phones when the counter is in 
use. This whistle, probably caused by 

feedback in the 1A5 amplifier and hav- 
ing no particular function in the count- 
er, can be removed by shunting a .01- 
pf capacitor across the phone jack if it 
proves annoying to the operator. 

Information For Prospectors 
List of assay stations to which you may send ore 
samples and a bibliography of prospecting data 

Uranium Assay Stations 
Prospectors for uranium seldom have 

the facilities or knowledge for evaluat- 
ing the qualities of supposed ore de- 
po3its themselves, so must send sam- 
ples of the mineral to assay stations 
for tests. Listed below are 12 places 
designated by the Atomic Energy Com- 

ti mission which will assay your samples 
free of charge. 

A sample of rock securely wrapped, 
clearly labeled, and fairly represent- 
ing the entire deposit, should be 
shipped to the nearest of these stations. 
Samples should weigh at least 1, and 
not more than 10, pounds. 

It is not advisable to send large 
numbers of specimens on mere specula- 
tion; unnecessarily overburdening the 
testing stations, will delay reports on 
everybody's samples. Reliable radiation - 
counter test or equally satisfactory 
evidence should determine the prospec- 
tor's decision to send his sample. Re- 
sults are sent only to the person sub- 
mitting the sample. 

Questions are frequently asked, in- 
cidentally, about a possible danger to 
health in uranium deposit areas. The 
AEC states explicitly that uranium 
mining is no more dangerous than 
mining other minerals unless a rock 
bearing a high concentration of ura- 
nium is held against the body for a 
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very long time. In deposits discovered 
thus far, the concentration of radio- 
active substance is never high enough 
to create danger of radiation sickness. 

u. S. Geological Survey 
Geochemistry & Petrology Branch 
Building 213, Naval Gun Factory 
Washington, D. C. 

Chief, College Park Branch 
Metallurgical Division 
U. S. Bureau of Mines 
College Park, Maryland 

Chief. Rolla Branch 
Metallurgical Division 
U. S. Bureau of Mines 
Rolla, Missouri 

Chief. Salt Lake City Branch 
Metallurgical Division 
U. S. Bureau of Mines 
Salt Lake City, Utah 

Division of Natural Resources, 
Department of Agriculture. 
County of San Diego 
4005 Rosecrans Street 
San Diego 10. California 

Idaho Bureau of Mines 8 Geology 
Moscow. Idaho 

Chief, Albany Branch 
Metallurgical Division 
U. S. Bureau of Mines 
Albany, Oregon 

Chief. Tuscaloosa Branch 
Metallurgical Division 
U. S. Bureau of Minis 
Tuscaloosa, Alabama 

Chief, Tucson Branch 
Metallurgical Division 
U. S. Bureau of Mines 
Tucson, Arizona 

Nevado State Analytical Laboratory 
University of Nevado 
Reno. Nevada 

Nate: This agency will test samples 
from the State of Nevada only. 

Supervising Engineer 
Metallurgical Division 
U. S. Bureau of Mines 
Reno, Nevada 

Mentono Bureau of Mines and 
Geology 
Butte. Montano 

looks For Uranium Prospectors 
HANDBOOK OF URANIUM MINERALS. by 
Jerk Dement and H. C. Drake. (Mineralogist Pub- 
lishing Co.. Portland 15. Oregon) 32.00 

YOU ('AN FIND URANIUM. by Joseph L. Weiss 
and W. R. (lrlandi. (J. B. Weiland & Co San 
Francisco 26. Calif.) 32.00 

PROSPECTING FOR URANIUM (U. S. Atomic 
Energy Commission and U. S. Geological Survey). 
For sale by Supt. of Documents. U. S. Government 
Printing Office, Washington 25. D. C. ..30e 

RADIOACTIVE URANIUM AND THORIUM. 
compiled by John W. Anthony. (Arizona Bureau 
of Mines. l'nisersity of Arizona, Tucson. Ari- 
zona.) 25e 

PROSPECTORS' GUIDE FOR URANIUM AND 
THORIUM MINFRALS IN ('INADA. (Mines. 
Forests and Scientific Services Branch, Bureau of 
Mines. Department of Mines and Resources. Ot- 
tawa. Canada l prat is 

TABLES OF FLUORESCENT AND RADIO- 
ACTIVE MINERALS. compiled by Robert L. 
Hersches. (New Mexico Bureau of Mines and Min- 
eral Resources. Socorro, N. M.1 prat is 

A GUIDE TO URANIUM PROSPECTORS IN 
MICHIGAN. by B. E. Kennedy. (Michigan De- 
partment of Censervxtion. Geological Survey Di- 
vision, Lansing 13. Mich.) gratis 
lu . read.,. rs I,I rt,, t.. sur to noor.sidenls. 
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The Geiger Counter 

How Does it Work? 

Courte - N. Wood ('o,rntcr Laboratory 

A pair of laboratory -type Geiger -Muller tubes. 

GAIN a new tube has appeared 
on the radioman's horizon. 
Called the Geiger counter or 
Geiger -Mueller tube, it is not 

strictly new. any more than the 
cathode -ray tube which was popular- 
ized by television. The cathode -ray 
tube was old when the triode was in- 
vented; and the Geiger counter was 
originated about the same time as the 
cathode -ray tube -in 1908. But it took 
the atomic age and the demand for 
uranium to bring it into mass produc- 
tion and onto the service technician's 
bench. Radiation detection today is an 
important subject not only for scien- 
tists, but for students and prospectors 
as well. 

But what is radiation detection? And 
what does a radiation detector do? We 
all know vaguely and confusedly what 
radiation is. We use indiscriminate 
terms when talking about it. For in- 
stance, we speak of cathode rays and 
light rays as if they were the same 
thing. But cathode rays are streams 
of electrons -fine particles of elec- 
tricity, or matter if you like. Light 
rays, on the contrary, are electromag- 
netic waves, and as far as we know 
contain no particles of anything. 

The rays we are talking about in 
this article are those emitted by the 
top -heavy and unstable atoms of such 
heavy mineral elements as uranium, 
thorium, and radium. These elements 
are continually breaking down and 
changing into other kinds of matter. 
In the process, certain parts of the 
original atom are not only not used; 
are in fact expelled with almost unbe- 
lievable force. These "rays" are of three 
kinds: alpha. beta, and gamma (A, B, 

and C to a Greek). 
The alpha ray is exactly the same 

thing as the nucleus of a helium atom. 
The beta ray is simply our old friend 
the electron. disguised under a Greek 

Anyone with an understanding 

of radio circuits can grasp 

the fundamentals of counters 

By ERIC LESLIE 

name. And the gamma ray is an X -ray 
(a very shortwave, powerful one). 

The three rays come out of their 
atoms with a few million volts of en- 
ergy behind them and speed through 
the air or other material ahead until 
they are stopped by collisions with at- 
oms in their paths. The heavy alpha 
rays have the shortest range -3 or 4 
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Fig. I-G -M tuba output is a series of pulses. 

inches in ordinary air. The lighter beta 
rays get a little farther, but it is the 
gamma ray which is the dx addict of 
the nucleonic world. Gamma rays from 
uranium have been detected through 50 
feet of rock, though equally strong rays 
have been cut off by 3 feet of a par- 
ticular kind of earth. 

It is their slowing down and being 
stopped by collisions with bits of mat- 
ter (atoms of the air's gases, for ex- 
ample) that give us a chance to detect 
them. That's where the Geiger counter 
comes in. 

What is a Geiger counter? 
When a ray hits an atom of gas head 

on, it is likely to ionize it (knock an 
electron loose, and thus break it up). 
Normally the negative electron and 
positive ion would drift back together 
again, and the atom would reform. But 
if the atom is in a space between two 
highly charged electrodes, the electron 
is attracted toward the positive elec- 
trode and the positive ion toward the 
negative one. A Geiger counter is just 
such a pair of charged electrodes. 

In its simplest form, the negative 
electrode is'a cylinder and the positive 

electrode is a wire running down its 
center. The whole is sealed in a glass 
cylinder, evacuated, and a certain 
amount of gas inserted. This is the 
form in which it was invented by Gei- 
ger and Rutherford in 1908. and the 
original arrangement is recognizable in 
the accompanying photographs of mod- 
ern counters. When a ray breaks up 
some of the atoms of gas in the tube, 
the negative electrons move to the posi- 
tively charged central wire and the 
positive ions drift more slowly to the 
negative outside cylinder, where they 
find free electrons and become atoms 
again. 

This process is equivalent to a mi- 
nute flow through the tube. and, by 
using a resistor in series, we can use 
this flow to produce a voltage drop at 
the grid of a tube (Fig. 1). Any radio- 
man can go on from here. Some of the 
tubes have a large "window" at the 
end, which gives them a different ap- 
pearance, but the principle is the same. 

So that's all there is to a Geiger 
counter. In fact, it's more. The counter 
doesn't need to be a cylinder and wire 
-M.I.T. shows visitors a fork and 
spoon hung in a partially exhausted 
chamber. The combination counts beau- 
tifully. Even the partial vacuum and 
gas content is not always necessary. 
Some counters work in air, and others 
in gases at pressures greater than at- 
mospheric. All are for specialized ap- 
plications, of course. 
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Fig. 2 -Anode voltage sets mode of operation. 
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Some radiomen have wondered if 
they mightn't even find an old receiv- 
ing tube or two in the junkbox that 
would function as a Geiger counter. We 
wouldn't like to bet -either way! Quite 
possibly a gassy 80 might act -given 
the right voltages - --as a pretty fair 
counter. And how about the old 45's? 
Some people used to insist that they 
ma 'e usable phototubes. 

The easy way to get a Geiger count- 
er that you kooir will work is to buy 
one. it will .-ortain the right amount 
o:' the right kind of gas, and you will 
know beforehand how much voltage to 
put on it. 

For -like a lot of other apparently 
simple things -the Geiger counter isn't 
actually simple! For example, we can, 
by changing the voltage on it, make 
the same tube act as three different 
instruments: an ionization chamber, a 
proportional counter, and a true Geiger - 
Mueller tube. 

The Nuclear Instrument 8 Chemical Corp. DI I. 

The Geiger plateau 
Suppose, starting with a counter, 

some radioactive material (a luminous 
watch dial), and a variable voltage sup- 
ply, we note the number of counts per 
minute as the voltage is increased. 

Nothing happens till we reach a cer- 
tain voltage (determined by the size 
of the tube. the gas it contains and 
other factors, but usually around 300 
in commercial models). The tube starts 
counting. (See Fig. 2.) Below this volt- 
age the electric field was not strong 
enough to attract to the center wire 
the electrons freed by ray collision. 
Now they are going to the center wire, 
where enough of them will produce a 
negative pulse that can be detected. 
What we have at this point is an ioniza- 
tion chamber. It is used mostly to de- 
tect alpha particles, which produce 
large numbers of ions during their 
short run. Beta or gamma rays would 
seldom release enough electrons to reg- 
ister a pulse. 

As the voltage is raised further, we 
get an increasing number of counts. 
Elect.ons released by ray collisions are 
moving toward the center wire with 
enough speed to knock off other elec- 
trons and increase the ionization. The 
number of electrons is no longer the 
number knocked loose by the ray, but 
a multiple of it. Because the size of the 
negative pulses on the center wire is 
thus proportional to the number of 
collisions, this range of voltages is 
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called the proportional region and a 
tube working in it a proportional 
counter. 

As we continue to raise the voltage 
we reach a point at which an increase 
does not cause an advance in the num- 
ber of counts. This is the Geiger region. 
It is believed that within this range of 
voltages the atoms are in such a crit- 
ical state of strain that knocking a 

single electron off one of them will 
start a whole chain reaction of col- 
lisions, so that the number of electrons 
which reach the central wire is about 
the same if the ray releases one elec- 
tron or ten thousand. This Townsend 
aralanelle, named after the man who 
first explained it, is the reason for the 
great sensitivity of the Geiger counter. 
A single collision may produce a count. 

The range of voltages over which 
true Geiger action takes place is the 
Geiger plateau, or simply the plateau. 
if we raise the voltage further, the 
tube just conducts continuously. It has 
passed its striking voltage. 

Quenching action 
Geiger counters are described as self - 

quenching or nonself- quenching, de- 
pending on whether or not they de- 
ionize and become ready for the 
count without outside help. The non - 
self- quenching tube is filled with a 
simple gas made of one kind of atoms, 
such as argon or neon. On each count. 
as the electrons rush toward the cen- 
ter wire, the heavier positive ions 
move more slowly toward the negative 
cylinder. Their collisions with the cyl- 
inder (and a series of other compli- 
cated actions) may dislodge secondary 
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Fig. 3 -Tube is quenched by a negative pulse. 

electrons front it, which starts the dis- 
charge up again, so the tube continues 
to pass current. 

A nonself- quenching tube can be 
quenched by putting a very high re- 
sistance in series with the supply lead. 
As soon as a discharge starts current 
flow, the drop across the resistor low- 
ers the voltage between wire and cyl- 
inder to a point where ions cease to 
travel, or drift so slowly as not to kick 
loose any other electrons. 

The disadvantage of this method is 
that the very high resistance needed 
(100 megohms has been used) makes 
the counter's time constant very long. 
If another ray arrives during the long 
recovery time, the tube will not be able 
to count it. This period of insensitivity 
is called dead time. 
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A quicker method is to use a circuit 
which puts a sharp negative pulse on 
the positive center wire immediately 
after each count. Such a circuit is 
shown in Fig. 3, part of a portable 
counter schematic printed in this mag- 
azine August. 1948. page 64. The pulse 
from the counter goes to the grid of 
triode V1 -b. is amplified and passed to 
anodic s :age for further amplifica- 
tion. But the output of \'l -b is also 
coupled back to the grid of V1 -a in a 

multivibrator circuit, so as to produce 
a strong negative pulse in the plate 
circuit of V1 -a, which is also coupled 
to the center wire of the counter. The 
negative pulse drives the center wire 
negative enough to quench the dis- 
charge. and the tube is ready for ac- 
tion again. 

A tube can be made self -quenching 
by putting in it a small amount of some 
more complex gas, such as acetylene, 
chloroform, or ammonia. This slows the 
ions to such an extent that secondary 
electrons are not produced. (It's really 
not as simple as that, but that is the 
end result.) About 10, (by volume) 
of alcohol vapor added to the gas makes 
a tube quench automatically, although 
other mixtures can be and are used. 

Bath types of counters have their ad- 
vantages and disadvantages. A self - 
quenching tube needs no special cir- 
cuits. and is better adapted to light 
portable equipment. On the other hand, 
the very action of quenching "wears 
out" the heavy gases, breaking them 
down into simpler ones that will not 
quench. Thus a self -quenching tube has 
a definite life span, usually measured 
in millions of counts, while the nonself- 
quenching type lasts indefinitely. 

Other distinctions 
Tube, arc also known as alpha -. 

beta -. or gamma -ray detectors. Since 
alpha rays are so commonly detected 
with ionization chambers, we hear more 
about beta and gamma rays in connec- 
tion with Geiger counters. The differ- 
ence is in the "window" through which 
the rays get into the tube. The gamma 
ray is more penetrating than any other 
type, and is not particularly interested 
in the material from which the tube is 
made. The beta ray being more easily 
discouraged, counters for beta rays 

Tracerlab tubes with removable beta shields. 
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Build This Geiger Counter 
No 300 -volt batteries are used in this in- 

strument. Cost of constructing it is small 

This radiation detector is built in o war surplus cose and powered by low -voltage batteries. 

E o - and several of our 
friends-had d long 

of 
our 

to build an electronic ura- 
nium prospecting device, 

and that ambition was fired by the 
article "Prospecting for Uranium Ore" 
in the July issue. The desire was 
heavily damped by the cost of the trio 
of 300 -volt batteries which seem to be 
required in all published descriptions 
of Geiger counters. The rest of the 

THE GEIGER COUNTER 

equipment -including the Geiger tube 
itself -can be bought for considerably 
less than the high -voltage batteries 
alone. We decided that our prospector 
must have a cheaper voltage supply. 

Several types suggest themselves. 
The batteries would have had the great 
advantage of simplicity. Just Put 'em 
in and start up. That is, if you feel 
like putting up $33 every time you 
need a new set, which under prospect- 

-HOW DOES IT WORK? 
(Continued fro» 

have very thin windows of glass or 
mica, usually at the end of the tube. 
These count gamma rays as well. of 
course; if it is necessary to find the 
number of beta rays, the tube can be 
operated for a definite time with a 
beta -ray shutter (thin piece of alumi- 
num) over the window, then for the 
same length of time without it. Any 
increase in number of counts will be due 
to beta rays. (Subtract the first count 
from the second for total beta -ray 
count.) 

Other differences 
Geiger counters vary in a number of 

other ways. Tubes with special gas 
mixtures are made to detect special 
types of particles. Other than those 
mentioned. protons, photoelectrons, pho- 
tons, and ofrons are possibly the 
most important particles detected by 
the counter. 

Sensitivity increases with the diam- 
eter of the tube, but so does the voltage 
required to make it operate. The pres- 
sure (vacuum) and the gas used may 

t previous page) 
also have some effect on the operating 
voltage. 

The Geiger counter is not the only 
type of ray detector; scientists would 
probably not even consider it the most 
important one. But it is the only one 
that interprets the individual ray track 
into language that can be understood 
by an electronic amplifier. As such it 
is the one most interesting to the elec- 
tronic technician. 

Nucleonic Corp. of America type GM -I W tube. 

By FRED SHUNAMAN 
AND CARL KIEHL 

ing conditions would likely be more 
often than theory would indicate. And 
they make a heavy pack. 

A vibrator pack is cheap, rugged and 
long- lived. But it is heavy, like the bat- 
teries, and as yet no parts designed for 
Geiger counter use are generally avail- 
able. An r.f. pack would probably work. 
but again, no coils nor exact data are 
available. Other types of supplies have 
been suggested, including multivihra- 
tors, relaxation circuits (Electronics. 
December, 1943) and Ford coils (The 
Review of Scientific Instruments, De- 
cember, 1937). Some of them show 
great promise, but considerab'e experi- 
mental work would be needed to make 
them usable in a practical portable 
circuit. We decided on a vibrator unit, 
especially as we found that a readily 
available photoflash transformer could 
be used with it. 

The Geiger tube was another item 
hard to get on short notice. Apparently 
they are being sold faster than they are 
being made! The one obtained was an 
Amperex 151 -N. It is a small tube, not 
as sensitive as some of the big jobs. 
but has the advantage of requiring a 
lower voltage. The one we have has a 
plateau from 500 to 800 volts. though 
it seems to work better toward the 
800 -volt end. The whole equipment was 
designed, however, wick the idea of 
making it usable with any standard 
Geiger tube. 

An old AN /PRS -1 mine detector sup- 
plied an excellent case for the power 
supply and one for the detector head. 
as well as a handle. The conne tor 
cable was discarded in favor of a new 
one (Geiger counters use anywhere up 
to 1100 volts) but the old connectors 
were used. The split rings that hold the 
plug and receptacle in place were care- 
fully pried out and new wires soldered 
into place. 

The little transmitter was removed 
from the head, and a piece of Lucite 
fastened over it, as shown in the photo- 
graph. Through the Lucite is seen the 
chassis, a flat piece of aluminum with 
turned -up edges, and just the tip of 
the Geiger tube. The watertight fittings 
on the battery box were considered val- 
uable, and though a new switch, po- 
tentiometer, and cable were installed, 
the fittings were preserved carefully. 
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The vibrator pack 

The power supply (Fig. 1) is of the 
vibrator type, using a 2 -volt portable - 
radio storage cell, now available at 950 
and up from surplus houses. Due to 
difficulty in getting a vibrator quickly, 
one from an old G -E LB -530 -X portable 
radio was used. It is synchronous and 
has seven prongs, thus accounting for 
the peculiar socket numbering. Several 
2 -volt vibrators are manufactured; it 
will be easier and cheaper to buy a 
non -synchronous type. 

The U.T.C. photoflash transformer 
was built to deliver 2,200 volts from 4 
or 6 volts, and has 4- and 6 -volt taps. 
With the 2 -volt vibrator across the en- 
tire 6 -volt winding, something over 700 
volts d.c. (depending on the bleeder) 
is obtained. Putting the vibrator across 
the 4 -volt taps raises the d.c. voltage to 
near 1,000. Thus this power pack can 
be used for most types of Geiger tubes. 

Rectification was a serious problem. 
An OZ4 was tried first, but voltage drop 
across it was too great. Apparently it 
requires a certain current density to 
become effective. An ordinary 3Q5- 
with its filament well insulated from 
ground -was then tried and gave excel- 
lent results. It was operated with the 
screen tied to the .plate and the control 
grid floating. Later we found that a 
tube with one side of the filament cut 
out worked equally well, at a saving of 
half the filament current, which is well 
worth while. 

Filtering was not difficult. A .02 -µf, 
1,600 -volt capacitor was placed across 
the whole bleeder, acting as the input 
filter capacitor. Another was connected 
between output and ground. Since the 
bleeder consists of a potentiometer and 
resistor in series, with the output taken 
from the arm, that part of the poten- 
tiometer which is between the moving 
arm and high voltage becomes the 
series resistance element in the filter. 
The system was effective, reducing rip- 
ple to a low level. Later addition of a 
1 -µf, 1,000 -volt, oil -filled capacitor 
(fastened to the back of the chassis) 
brought the ripple down almost to in- 
audibility. This refinement, while pleas- 
ant, was not necessary, for the low 
original ripple interfered very little 
with the sharp clicks which indicate 
radiation. 

Strong r.f. hash persisted till the bat- 
tery input filter was added. This is 
the coil and pair of capacitors shown 
at the right of the chassis in the rear - 
chassis view. The coil was wound of 18 
turns of ordinary hookup wire on a 
lead pencil, then slipped off the pencil 
and soldered to a convenient pair of 
lugs on a terminal strip. Neither wire 
size nor number of turns is in any way 
critical. The 0.5 -µf capacitors are of 
the type used in car radios. It was nec- 
essary to shield the choke from other 
wiring by mounting it outside the 
chassis, with a very short lead running 
through to the vibrator terminal. This 
lead can be seen between the farther 
capacitor and the vibrator. Note that 
the hole through which it runs was 
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drilled as close as possible to the ter- 
minal to which it runs. 

Some of the ripple returned when 
the set was put into its box, indicat- 
ing that the choke was radiating to the 
battery leads. The ideal arrangement 
would be to enclose both filter and 
vibrator in a shielded can. 

Exact voltages will always depend to 
some extent on the individual trans- 
former (and vibrator), and bleeder con- 
stants will have to be set by experi- 
ment. We set the potentiometer near 
its middle position and juggled fixed 
resistors till the Geiger tube was re- 
ceiving 650 volts, putting it at the cen- 
ter of its plateau. Other voltages are 
needed, of course, for other tubes. 

The power supply was mounted on an 
L- shaped chassis of aluminum, cut to 
fit on the two uprights that held the 
AN /PRS -1 amplifier. Other pieces of 
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piece of Lucite, below the first, insu- 
lates live connections from ground. 
There is high voltage across the block- 
ing capacitor between the G -M tube's 
anode and the grid of the amplifier 
tube, so it was made of two small ce- 
ramic 100 -µµf units in series. 

The two leads to the tube are sleeved 
in spaghetti and brought through the 
small sub -chassis on which the 1U5 is 
mounted. 

The amplifier hookup requires no 
comment, except for the part played 
by the diode. 

It produces regeneration and in- 
creases sensitivity. When a negative 
pulse from the counter reaches the tube 
grid, the amplified pulse in the plate 
circuit is immediately impressed on the 
diode through the coupling capacitor. 
Electrons drawn by the diode have to 
get to ground through the grid resistor, 

SEE TEXT 
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Fig. I -This is the schematic diagram of fhe power -supp y components inside the main case. 

metal were broken off. A new double - 
pole, single -throw switch was mounted 
in place of the old one, and the potenti- 
ometer was likewise replaced with a 
1- megohm unit. The old phone lead was 
used, and a new cable put in, using the 
watertight feedthroughs and switch 
cover of the old instrument. 

The search head 
The head consists of the Geiger tube 

and a 1 -stage amplifier (Fig. 2). The 
tube is electrically and mechanically 
connected with a pair of fuse clips 
mounted on a piece of Lucite. A second 

causing a voltage drop across it that 
drives the grid still more negative. All 
this happens while the plate current is 
still going down, and causes a greater 
dip in it and a sharper click in the 
headphones. 

The plate -diode coupling capacitor is 
a trimmer from an old i.f. transformer; 
exact capacitance is un- important. 

The 1U5 filament is operated through 
a 10 -ohm resistor from the 2 -volt stor- 
age cell. The resistor is installed in the 
power -supply compartment. B- supply to 
the plate and screen comes from the 
67.5 -volt Minimax, also in the power- 

Photograph of complete instrument disassembled shows inside of probe and top of chassis. 
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supply compartment. Screen voltage is 
dropped through a 470,000 -ohm resistor, 
which like the two 5.1- megohm resist- 
ors used as grid leak and diode resistor 
and that of 4.7 megohms in the counter's 
positive lead, are all 1/2-watt units. 

The parts for the head were mounted 
on a piece of aluminum just wide 
enough to extend across the lower third 
of the cylinder, thus being supported on 
its rim. This chassis was held in place 
with two bolts put through two holes 
drilled in the aluminum casting which 
heid the original chassis. It was neces- 

sary to saw this casting level; however 
it is unnecessary to give details, as 
there is no particular reason for build- 
ing the head into a mine detector unless 
one happens to be readily available. In 
fact, the most intriguing head would be 
one built in the form of a small cylin- 
der, that could be slipped inside of a 
piece of light 1 -inch aluminum pipe. 

The results 
The equipment was taken out for a 

(lay's prospecting trip in Magnet Cove, 

This shows Eon eries, connectors. bottom view of chassis and side view of the search head. 

CAM1:ItA REGISTERS 

Dr. Franz Urboch of Eastman Kodak adjusts camera and apparatus for taking pictures by heat. 

These photos of a conventional duo -diode vacuum tube wera token thermoradiographically. 
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Fig. 2 -G -M tube and amplifier are in probe. 

Arkansas. This area is a sort of nat- 
ural mineralogical museum where any- 
thing may be expected. No uranium 
was discovered on that trip or on later 
ones to other interesting -looking spots. 
Checked with a small quantity of 
watch -paint compound, the instrument 
reacts very decisively. Its normal back- 
ground (cosmic -ray) count of 5 to 7 

per minute goes up when the tube is 
brought within a few feet of the paint, 
and becomes near- continuous when it 
is held a few inches away. 

The equipment is rugged and can be 
knocked around, but is a trifle heavy 
to carry on a hot day, though light 
compared to the original mine detector. 
It also carries better at the side, with 
a strap through the convenient V- 
shaped channel pieces on the cover and 
slung over the opposite shoulder, than 
with the GI harness. Probably the ideal 
solution would be a small r.f. unit 
operated with a single Minimax and 
two flashlight cells. If it would work! 

HEAT 
PHOTOS A through F of a dual rec- 

ti!ier tube were taken by means of 
the heat of the plates and filament. The 
apparatus in the large picture is part 
of a new technique known as thermo- 
radiography developed by Dr. Franz 
Urbach of Eastman Kodak Labora- 
tories. 

The thin white sheet in front of the 
camera is coated with a phosphor which 
glows when struck by ultraviolet light. 
When heat is focused on the phosphor 
screen by the circular mirror, the effi- 
ciency of the phosphor in converting 
ultraviolet to visible light is decreased 
in proportion to the heat. Variations in 
heat show on the screen as shadows. 

The camera made the small photos 
with a duo -diode furnishing the heat. 
In photo A, the diode was not turned 
on. In photo B. an image was reflected 
to the screen by visible light. 

Photo C was taken when the filaments 
had just been turned on. Their hot ends, 
not shielded by the plates, are visible. 
With one plate carrying rated current, 
photo D was taken. In photo E both 
plates are energized. 

After the tube had been in action 
sonie time, the glass envelope absorbed 
enough heat to give off radiations of its 
own. Photo F shows the thermoradio- 
graph of the envelope. 

The process will be used for measur- 
ing heat and for determining the dis- 
tribution of heat over various types of 
surfaces. 

RADIO-ELECTRONICS f o r 
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Twelve New Vacuum "Tubes Introduced 

NUMBER of new tubes, some 
of them especially slanted to 
television applications, have 
arrived on the market. Besides 

the television types, greatest interest is 
in miniatures and low -power, high - 
frequency, communications tubes. 

A complete line of tubes for replace- 
ment in television receivers has been 
announced by Sylvania. Made to more 
critical specifications than standard 
tubes, they are designed to reduce the 
number of television service calls now 
required for tube replacements. 

The marking "Television Tube" on 
the base (see photo 1) marks the new 
series, which will include the 1B3 -GT, 
6AG5, 6AL5, 6BGG -G, 6J6, 6K6 -GT, 
7B9, 7B5, 7C5, 7F7, 7H7, 7N7, and 7Z4. 
Prices will be slightly higher than for 
the corresponding tubes manufactured 
for broadcast use. 

Three new television tubes. an- 
nounced by Hytron, are the 6BQ6 -GT 
(photo 2), 25BQ6 -GT and 1X2 (photo 
3). The BQ6 types are designed for 
horizontal deflection amplifiers in tele- 
vision receivers, and are constructed to 
withstand the high peak interelectrode 
voltages found in these circuits. The 
plate is brought out through the top of 
the tube. The 6BQ6 -GT has a 6.3 -volt, 
1.2- ampere filament, while the 258Q6- 
GT uses 0.3 ampere at 25 volts and is 
designed for sets with series -operated 
filaments. Other characteristics are 
identical. Tubes operate with 250 plate, 
150 screen, and -22.5 grid volts. Plate 
current is 45 ma and transconductance 
5,500 µmhos. 

The 1X2 is a miniature, filament -type 
rectifier designed to supply high voltage 
to the cathode -ray tube in sets using 
either r.f. or flyback power supplies. 
Filament current is 200 ma at 1.25 
volts, making it possible to operate the 
filament with r.f. current in power sup- 
plies designed for the purpose. Maxi - 

4 mum d.c. load current is 1 ma, and peak 
inverse voltage 15,000. The drop across 
the tube -measured at the near -peak 
current of 7 ma -is 100 volts. 

The 19BGG -G (photo 4), announced 
by the General Electric Co., is a beam - 
power amplifier tube designed for op- 
eration at high surge plate voltages for 
short periods. Its characteristics make 
it especially useful in horizontal deflec- 
tion circuits of larger television receiv- 
ers, and it may be used with picture 
tubes operating at voltages up to 10,- 
000. The 19BG6 -G operates with 500 
volts on the plate and d.c. plate current 
of 100 ma. Peak heater- cathode voltage 
is 250, with heater either positive or 
negative with respect to cathode. 

In the subminiatures, Raytheon an- 
nounces the IAD4 (photo 5), a fila - 

+ 'went -type pentode with performance 
approaching that of many heater - 
SEPTEMBER. 1949 

Photos I, 2, 3, and 4- Sylvania television tube, Hytron 6B06 -GT and IX2, and G -E 

cathode types. This new tube has an 
average plate current of 3 ma at 45 
volts plate and screen supply. It is a 
sharp -cutoff pentode, shielded for r.f. 
applications, and has a transconduc- 
tance of 2,000 µmhos. The filament 
draws 100 ma at 1.25 volts. 

Four new subminiatures, comprising 
a complete portable battery -receiver 
complement, have been issued by Syl- 
vania (photo 6). They include the 1AD5 
sharp -cutoff r.f. pentode, the 1E8 penta- 
grid converter, the 1T6 diode -pentode, 
and the 1AC5 output pentode. All fila- 
ments are rated at 1.25 volts and 40 
ma. Plate voltages can range from 30 
to 67.5. 

In the communications field we have 
the 5763 (photo '7), an RCA tube, and 
the GL5670 (photo 8), put ont by Gen- 
eral Electric, both low -p..wet tubes de- 
signed to operate at a plate voltage of 
300. The GL5670 is esnecially designed 
for dependability in applications where 
operation is intermittent and conditions 
are rugged, such as mobile communica- 
tions. The heater will stand a great 
number of off -on cycles. It is similar to 
the 2C51. 

The 5763 is a v.h.f. beam -power tube 
with a maximum plate dissipation of 12 
watts and is designed to operate up to 
175 mc with full input. Transconduc- 
tance is 7,000 µmhos. It can deliver 
about '7 watts in class -C service at 50 
mc. It is also recommended as a fre- 
quency multiplier. It is recommended 
for low -power mobile and aircraft trans- 
mitters. When used in high- altitude air- 
craft, the No. 2 pin (no internal con- 
nection) should be removed from the 
socket to prevent arcs between plate 
and grid. Pins 1 and 3 respectively. 

A particularly interesting type is 
the RCA 5794 u.h.f. oscillator triode 
(photo 9). The unique appearance of 
this tube is due to the fact that its 
tuned circuits are integral with the 

19BG6 -G. 

Photo 5-1 A D4. Photo 6-1 A D5, I E8, 176, I ACS. 

tube itself. It has 
grid- cathode and 
grid -plate resona- 
tors within it. The 
screw on the side 
is for adjusting the 
frequency to 1,680 
mc, and the top pro- 
jection is the co- 
axial output ter- 
minal, inductively 
coupled to the plate 
resonatoi. This lit- 
tle oscillator is de- 
signed for radio- 
sonde and similar 
service. Photo 7 -The 5763. 

Photos 8. 9 -The GL -5670 and the 5794. 
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Plum,.+ ,ou ruin Val èey Crystal Corp. 
This generator contains an ultrason'c oscillator and amplifier. The transducer is a crystal. 

UI.TRASONICS, formerly some- 
times called supersonics, is that 
branch of acoustics concerned 
with audio frequencies higher 

than the upper range of human hearing, 
that is, frequencies of 20,000 cycles and 
above. There is no generally accepted 
upper limit of the ultrasonic spectrum. 
The nature of the equipment employed 
is the sole determinant of the output 
frequency. 

Ultrasonic waves are usually pro- 
duced in one of two ways -with mag- 
netostrictors or quartz crystals. (There 
are many other possible, but less com- 
mon, methods.) Fig. 1 is a diagram of a 
magnetostrictor. The principle on which 
it operates is that any magnetic rod or 
tube undergoes minute variations in 
length under the influence of a mag- 
netic field parallel to its long axis. This 
phenomenon of magnetostriction (also 
known as the Joule effect) is a reversi- 
ble one, therefore, such a metallic 
rod subjected to an alternating mag- 
netic field, will vibrate longitudinally 
(lengthen and shorten) and emit sound 
waves from its ends. Maximum power 
transfer occurs when the frequency of 
the alternating current is the same as 
the natural frequency of the rod, as 
might be expected. 

In the instrument shown in Fig. 1 the 
magnetic field is produced by the triode 
oscillator. The magnetic rod is placed 
in the tank circuit. The variable capaci- 
tor C permits tuning the oscillator fre- 
quency until it is the same as the nat- 
ural frequency of the rod. Best results 
are obtained when the rod is initially 
magnetized, because the change in 
length is greater for a given change in 
flux density than is the case with un- 
magnetized rods. This is the reason for 
the polarization (biasing) voltage fed 
to L. 

Various types of metals, such as 
nickel, monel metal, and invar, have 
been employed for the rod. Use of solid 
rods results in a low conversion factor 
of electrical to sound energy, because of 

the hysteresis and eddy- curent losses. 
These can be reduced by sing a thin- 
wailed, longitudinally split tube. 

The major limitation of the magne- 
tostriction oscillato' is that its upper 
frequency limit is restricted by the low 
natural frequency of the rod. To obtain 
higher frequencies, shorter rods must 
be used. To generate ultrasonic waves 
having a frequency of 50,000 cycles, a 
nickel rod must be about 5 cm (2 
inches) long. Lengths shorter than this 
are both difficult to mount and difficult 
to excite. Somewhat higher frequencies 
may be attained by employing rods of 
different shapes. It is also possible to 
obtain higher frequencies by using har- 
monics of the rod's fundamental fre- 
quency. However, this is accompanied 
by a loss of power output. 

For these reasons, quartz -crystal os- 
cillators are used widely where higher - 
frequency ultrasonic waves are desired. 
Frequencies up to about 50 me may be 
obtained with these instruments. This 
limit is due to the fact that there is a 
minimum thinness to which quartz crys- 
tals can be cut. The lower limit of 
quartz crystal oscillators is in the order 
of 50 kc because of the difficulty in se- 
curing and exciting thick crystal blocks. 
The natural frequency of any crystal 
depends upon the thickness and the par- 
ticular electrical axis used. Fig. 2 is the 
circuit diagram of a typical, commer- 
cially designed, quartz -crystal, ultra- 
sonic generator. The basic principle of 
operation is exactly the same as that 
of the crystal cutting heads used in mak- 
ing disc recordings. The alternating os- 
cillator output is applied to the quartz 
crystal, causing the latter to oscillate 
mechanically in step with the current 
alterations. The crystal is coupled to a 
metallic diaphragm from which the ul- 
trasonic waves are emitted. 

As can be seen in Fig. 2, the genera- 
tor is essentially a 6AG7, crystal -con- 
trolled, electron- coupled oscillator which 
is capacitance- coupled to a pair of par- 
allel- connected 807's in the power out- 

Part XI-Ultraso- 
nic traces destroy 

bacteria and help 

cancer sufferers 

By EUGENE J. THOMPSON 

put stage. The electron -coupled oscil- 
lator, in which the screen -grid is used 
as the plate together with the cathode 
and the control grid to form a triode 
oscillator, is useful because it reduces 
the loading and coupling effects of the 
next stage. To shield the plate of the 
tube from the cathode and the control 
grid, the screen is operated at r.f. 
ground potential, putting the cathode 
and control grid above ground. The 
output from the plate is regulated by 
the changes of potential of the control 
grid and cathode. The effects of loading 
changes are not great because of the 
small effect which the plate voltage has 
on the plate current of screen -grid 
tubes, and because the plate is not itself 
in the oscillating circuit. 

The oscillator requires no tuning 
when used with crystals from 100 to 
800 kc. The crystal used for controlling 
the oscillator frequency is matched to 
the ultrasonic crystal within 0.1%. The 
load crystal can be coupled directly to 
the plate circuit with a step -up induct- 
ance or by a link and co -axial cable. 

osc 
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ROD 
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POINT 

DC POLARIZING 
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Fig. I -A simple magnetostriction oscillator. 
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Waves are propagated by crystal in oil both. 

De- coupling is employed to prevent 
radiation through the power leads. The 
plate circuit of the power output stage 
is tuneable and can be made to cover 
a wide frequency range with plug -in 
coils. 

The power output is between 50 and 
l00 watts. This unit is essentially a 
low -power generator. Of course. higher - 
wattage instruments are possible -and 
available- depending on the require- 
ments of the user. The instrument in 
Fig. 2 is designed for small all- around 
laboratory work by a reasonably intel- 
ligent technician. Because of its low 
power output, the danger of injury. 
which is encountered in higher -powered 
units, is not a problem. 

Although the many interesting phe- 
nomena observed with ultrasonic waves 
are due to their short wavelengths - 
which range roughly between 6 cm and 
2 x 10' cm -the effects which they ex- 
ert are not directly related to fre- 
quency. However, the biologic effects 
cannot be duplicated with audible sound 
frequencies, that is, longer wave- 
lengths. In general, the waves are prop- 
agated in a liquid medium, commonly 
oil (see photo of oil immersion jar) 
above. 

Ultrasonics has many applications, 
the best known of which is probably 
Sonar, the system of underwater direc- 
tion- finding employed in World War II 
to locate enemy ships. In Sonar equip- 
ment the ultrasonic waves are modified 
to make them directional. With two ex- 
ceptions, this is not the case in medical 
techniques. 

The main medical applications of 
ultrasonics are four: 

1. To paralyze or destroy bacteria. 
This property is used in sterilizing vac- 
cines and other biological products 
which are to be injected into the body. 
(Exactly how the waves destroy bac- 
teria is not known. A foremost theory 
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is that the troughs and crests of the 
very short waves set up areas which 
vary greatly in their pressures, very 
close to one another. This is thought 
literally to tear the bacteria apart. An- 
other theory is that bacteria get 
trapped in cavities formed in the liquid 
by the enormous pressure differential 
between the troughs and crests of the 
waves. The gases in the liquid migrate 
to these low- pressure areas, forming 
submicroscopic bubbles in the bacteria 
which cause them to burst.) 

2. To break up crystals of such prep- 
arations as the sulfa drugs, thereby 
increasing the surface area, and mak- 
ing them more effective. 

Ultrasonic waves focused with quartz 
crystals generate enormous amounts of 
heat at the focal point of the sound 
beams. This has given rise to two addi- 
tional applications: 

3. Diathermy. As pointed out in a 
previous article, the object of diathermy 
equipment is to get the heat into the 
deeper tissues of the body where the 
treatment is desired. This can be clone 
by setting the focal point of the ultra- 
sonic equipment so that it is within the 
tissues. 

4. Cancer treatment. This is an ap- 
plication which is now under intensive 
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investigation. The proponents of ultra- 
sonics believe that it is superior to 
radium or x -ray treatments because the 
latter cannot be focused to any great 
extent and hence destroy healthy as 
well as cancerous tissue. 

At any rate, the unique properties 
of ultrasonic waves are a certain guar- 
antee that they will probably not only 
be used more extensively in medical ap- 
plications of increasing scope, but will 
also be retained for their present appli- 
cations, as well as find many uses in 
the industrial field. 

Crystal transducers may be used up to 50 mc. 
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Fig. 2 -A larger ultrasonic generator using o quartz crystal to produce the 
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New Telephone Recorder 
THE Tele- Magnet, manufactured by 

Mohawk Business Machine Corp., 
New York, is the newest electronic tele- 
phone message recorder. It is auto- 
matically operated by an incoming 
telephone call in the absence of the 
subscriber. The ringing signal causes a 
magnet to raise the telephone handset. 
A phonograph record answers the call, 
giving the name and address of the 
company. It also informs the calling 
party that he has 30 seconds to record 
his message. (Thirty seconds has been 
found sufficient for most phone mes- 
sages, but this time can be increased 
if desired.) 

When the owner returns, he can tell 
at a glance how many messages have 
been recorded, switch on the wire re- 
corder, and listen to them at his con- 
venience. The voice is reproduced by a 
loudspeaker built into the metal cab- 
inet. 

The wire recorder has a capacity of 

seventy -two 30- second phone messages. 
The device employs 10 tubes. A jack is 
provided for plugging in a separate 
microphone for general recording pur- 
poses. The phonograph record may be 
changed as often as the owner may 
desire. 

The Tele- Magnet can be manually 
operated as a straight wire recorder 
and may be used for recording both 
sides of a telephone conversation. 
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By JESSE DILSON* 

I I 

TE best answer to the question, 
"What's new in television ?" is 
"intercarrier modulation." A num- 
ber of manufacturers have already 

produced receivers using the system 
and it may soon dominate the market. 

Actually, the basic idea of intercar- 
Fier modulation is simple. The new sys- 
tem is contrasted in the block diagrams 
of Fig. 1 with the orthodox television 
setup. The conventional receiver of Fig. 
1 -a has only one stage in which the 
sound carrier and video carrier co -exist 
-the r.f. section. After conversion to 
the intermediate frequencies, the two 

Fig. 1- Intercarrier and standard coni asted. 

i.f. carriers -the sound frequency - 
modulated, and the video amplitude - 
modulated -are separated and amplified 
in different i.f. amplifier strips, and 
each is demodulated by its own detec- 
tor, the video signal passing on to the 
video amplifier and then to the picture 
tube while the audio signal passes on 
to the audio amplifier. 

In the intercarrier system (see Fig. 
1 -b) the two carriers go along together 
as far as the video amplifier, and 
it is not until this stage that the 
two are separated. To begin with, the 
sound and picture carriers are broad- 
cast from the transmitter with the cen- 
ter frequency of the sound carrier 
higher than the video carrier frequency 

"Instructor, Hudson Technical Institute, Union 
City, N. J. 

Because of economy 
and ease of adjust- 
ment, intercarrier 
h used in many sets 

by 4.5 mc. Both are picked up by the 
receiver antenna. and both are ampli- 
fied in the r.f. section. The unmodu- 
lated signal of the local oscillator beats 
with both carriers to produce a fre- 
quency- modulated sound i.f. of 21.25 
mc and an amplitude- modulated picture 
i.f. of 25.75 mc, with the difference in 
frequency of 4.5 mc still maintained. 
Both these i.f. signals pass through a 
common i.f. amplifier. 

The diode detector following the i.f. 
amplifier demodulates the picture i.f. 
signal in the usual way, producing a 
video signal. It acts like the first 
detector in a superheterodyne to give 
in, its output a beat frequency of 
4.5 mc. This 4.5 -mc signal is frequency - 
modulated, varying around its center 
frequency in exactly the same way as 
the original sound carrier. It is this 
signal which in the intercarrier system 
enters the sound detector. 

The 4.5 -mc signal is prevented from 
carrying the full amplitude changes of 
the picture i.f. by attenuating the 21.25 - 
mc sound i.f. signal to a level which 
makes it small in comparison with the 
amplitude of the picture i.f. It has been 
found that best reception is obtained 
with the i.f. passband as shown in Fig. 
2, with the response in the neighbor- 
hood of the sound i.f. center frequency 
at not more than 10% of the level at 
the picture i.f. carrier. Furthermore, 
as Fig. 2 -b shows. this curve should 
be reasonably flat 100 kc either side of 
the 21.25mc point. If this condition 
were not met, the diode detector would 
work as a slope detector, partially de- 
modulating the sound frequency varia- 
tions into a signal which would be am- 
plified in the video amplifier and passed 

on to the picture tube as interference. 
An absorption trap, tuned to a point 
slightly above the 21.25 -mc region, acts 
to depress the curve to produce the 
"shelf" shown in the curve of Fig. 2 -b. 

Why the amplitude modulations of 
the 4.5 -mc signal will be negligibly 
small if the sound i.f. level is properly 

21.25MC 

I I 

25.75MC 21.25MC 

25.75MC 

Fig. 2 -I.f. responses of two receiver types. 

attenuated, can be explained with the 
help of Fig. 3. If two unmodulated 
waves A and B of unequal frequencies 
are mixed, at some moment the two 
will be in phase and reinforce each 
other, and at another moment they will 
be out of step and oppose each other. 
If the amplitude of B is small com- 
pared with that of A. a wave C will 
result -that is, an amplitude -modulated 
carrier whose envelope is a wave with 
the small amplitude of B and with a 
frequency equal to the difference in 
frequency between A and B. Now, if 
wave A should change in amplitude, VP 
the amplitude variations in C will re- 
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main much the same as before, provided 
Ais always large compared to B. 

if & is frequency- modulated, the en- 
velope of C will vary in frequency ex- 
actly to the extent that ß varies, since 
the frequency of C is equal, at any 
moment, to the difference between the 
frequencies of .4 and B at that same 
moment. In this example A represents 
the picture i.f. signal, B the sound i.f. 
signal, and the envelope of C the 4.5 -nie 
signal. After detection, then, the 4.5 -mc 
signal will have small variations in 
amplitude, but will change in frequency 
as fully as the sound i.f. signal changes. 

To step up this weak signal to the 
point where it can properly drive the 
sound detector, it must be amplified. 
This is done by the 4.5 -mc amplifier 
shown in the block diagram of Fig. I. 
The amplifier has a limiter action 
which keeps the 4.5 -mc level constant 
despite changes in amplification of the 
i.f. stages caused by the operator's 
manipulation of the contrast control. 
Since the 4.5 -mc signal is carried 
through the video amplifier, it will ap- 
pear on the grid of the picture tube, 
causing an interference pattern, unless 
it is eliminated. A trap between the 
video amplifier and the picture tube 
does the job effectively. 

The schematic diagram of Fig. 4 
shows in some detail the setup of cir- 
cuits following the last i.f. amplifier in 
a typical intercarrier receiver. The 
resonant circuit on Cl and LI is the 

A 
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Fig.3 -How AM is removed from sound signol. 

absorption trap already mentioned 
which is tuned to the 21.25 -mc sound 
i.f. and which is designed to shape the 
low shelf in the response curve of Fig. 
2. The output of the video amplifier is 
the point of separation of sound and 
video. The series circuit of C2 and L2 
is across the entire plate load of the 
video amplifier tube; and with L ad- 
justed so that the two resonate at 4.5 
mc, the 4.5 -mc voltage output of the 
video amplifier fed to the picture -tube 
cathode is too weak to appear in the 
screened image. Although the 4.5 -nsc 
voltage across both C2 and L2 is low, 
the drop across L2 alone is relatively 
large for that frequency. This voltage 
is strengthened in the 4.5 -mc amplifier, 
and is demodulated by the ratio detec- 
tor. 

Alignment of the intercarrier re- 
ceiver differs in only a few details from 
that of the orthodox television set. U. 
stages are stagger -tuned in much the 
same way as in the conventional re- 
ceiver. Sound traps in both receivers 
are tuned to the same frequency and 
can be aligned in like manner. The 4.5- 
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of the sound and video defectors of one typical intercarrier receiver. 

Inc trap and the tuned circuits of the 
ratio detector can be simultaneously 
set by feeding an unmodulated 4.5 -mc 
signal to the grid of the video amplifier, 
hooking a vacuum -tube voltmeter from 
point A in Fig. 4 to ground with one 
end of C4 temporarily disconnected, 
and tuning L2, L3, and L4 for maxi- 
mum reading on the meter. 

A glance at the block diagrams of 
Fig. I shows one very obvious advan- 
tage- economy. With no sound i.f. strip 
necessary, the manufacturer -and. of 
course, the public -is saved the price of 
three tubes together with their circuit 
components. This also saves the serv- 
ice technician trouble. There is no sound 
i.f. to align. 

Oscillator drift, which in the con- 
ventional television set means poor 
sound, is no problem in the intercarrier 
system. With the 4.5 -mc difference be- 
tween sound and picture carriers fixed 
at the transmitter, the sound signal 
entering the ratio detector is always 
at that frequency, regardless of oscil- 
lator variations. If the oscillator should 
shift, both sound and picture i.f's will 
change by the same amount, and the 
4.5 -mc difference between the two will 
remain unchanged. Elaborate circuits 
to keep the oscillator stable are un- 
necessary. 

This fact is also responsible for the 
absence of a fine tuning control on 
intercarrier receivers. This control, 
which in conventional receivers consists 
of a small variable capacitor in the 
oscillator tuned circuit, is needed to 
correct for the shifting in the sound 
i.f. carrier encountered in switching 
from one channel to another. In the 
intercarrier receiver. such a control is 
generally superfluous. 

On the other side of the ledger are 
these drawbacks: For one thing, 100',5 
modulation of the picture carrier causes 
it to disappear momentarily. Of course, 
with the absence of one of the two 
heterodyning carriers, the 4.5 -mc sound 
signal vanishes, and with it the sound. 
Suppose, in a televised scene, one very 

bright point -say, a spangle on a per- 
former's dress -appears. The video sig- 
nal corresponding to that point would 
be almost zero, as shown by A in Fig. 
5, which shows the r.f. video carrier. 
And at that point, the amplitude of the 
carrier is practically zero. Such a 
bright point is likely to persist in the 
televised scene for at least several sec- 
onds. If the sound disappears and re- 
appears once per frame, that is, once 
every ',w second, 60 -cycle hum may he 
heard in the speaker. 

Then there is the problem of phase 
modulation at the television transmit- 
ter. Unless special precautions are 
taken, the phase of the video carrier is 
likely to be modulated along with its 
amplitude. The 4.5 -mc signal is sure to 
be similarly affected and to be demodu- 
lated into sound interferences. 

The solution to these difficulties is 
in the hands of the broadcaster. The 
first, of course, can be prevented by 
proper monitoring, so that the carrier 

Fig. 5 -Zero video modulation blon s sound. 

amplitude may not be allowed to fall 
below 10'7 of its maximum (peak of 
the sync pulse) value. Prevention of 
the second is a matter of adding the 
proper equipment to the transmitter. 
It has been found that the components 
of the video signal within the audible 
range are much reduced in strength, 
and that therefore phase shifts of up 
to 15 to 20 degrees can be tolerated 
by the intercarrier receiver. That nei- 
ther of these problems is serious is 
shown by the ever -increasing number 
of intercarrier receivers on the market. 
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TELEVISION TRANSCRIPTIONS 

Fig. I- Photographing the monitor. Edge of 
a monitor tube may be seen in the rear rack. 

FOR greatest economy in network 
telecasting, each station in a net- 
work must he supplied with the 
program originating at the main 

studio. At present, co -axial and micro- 
wave links do not provide adequate 
service for the major television net- 
works. The networks have solved this 
problem by recording studio programs 
on film. This film, together with its 
accompanying sound, is sent by air ex- 

;press to each network affiliate who 
does not get service from the co -ax and 
microwave relay routes. 

Even where an electronic link is 
available to a network affiliate, it is 
often desirable to use film teletranscrip- 
tions either because the cost of co -ax 
service is very much higher than that 
of film, or because of the flexibility of 
programming possible with film. 

Film makes it possible for a station 
to rebroadcast transcriptions of many 
programs otherwise unavailable to it, 
as in cases where the desired program 
takes place either on some other net- 
work or at some impractical time on 
its own network. 

At Du Mont we have been working 
on the problem of recording television 
programs on film for a good many 
years. I shall outline the path followed 
and the general results which have 
been achieved, as well as how the sys- 
tem is now being used. 

The first attempts at recording tele- 
vision programs on film were made with 
a standard silent, 16 -mm spring -wound 
camera operating at 16 frames per sec- 
ond. With the low light intensity of 
early television monitors, it was neces- 
sary to use the fastest film emulsion 
available at that time( approximately 
100 Weston). The nonsynchronous ac- 
tion of the camera, combined with the 
synchronous 30- frame -per -second tele- 
vision image, resulted in a film tran- 
scription which contained banding or 

Division Manager. Television Receiver Mfg. 
Division, Allen I1. DuMont Laboratories. Inc. 

Teletranscriptions add variety to pro- 

grams of stations outside relay network 
By RICARDO MUNIZ* 

horizontal lines of over- and under- 
exposure caused by the uneven match- 
ing of the odd and even television 
fields recorded on each frame of the 
film. 

Next we tried running the camera 
at 15 frames per second with a syn- 
chronous motor. This eliminated the 
banding, and recorded every "other" 
frame of the television transmission, 
thus reducing the resolution or defini- 
tion to one -half of the transmitted 
image. It was still impossible to record 
the accompanying sound track on the 
film, since it normally requires 24 
frames per second speed. 

At this stage it became obvious that 
for commercial utilization, recordings 
of the 30- frame- per- second television 
picture would have to be made at 24 
frames per second, so that the 16 -mm 
film could be projected either in a con- 
ventional sound projector for direct 
viewing or a standard projector for 
television rebroadcasting. 

In the next model, the original cam- 
era shutter was replaced by a 72- degree 
closed shutter, and the pull -down was 
accelerated to approximately 42 degrees 
so that it would occur when the shutter 
was closed. The camera mechanism was 

Fig. 2- Example of poor linearity. The circle 
may be distorted horizontally or vertically. 

not otherwise altered, nor was the oper- 
ating speed. This model eliminated the 
recording of 6 frames per second of 
the 30- frame television picture during 
the camera pull -down time and recorded 
the television image at the standard 
sound film speed of 24 frames. 

This model was a decided advance, 
but left much to be desired in the 
motion and steadiness of the resulting 
images. 

It was then decided to turn the build- 
ing of a commercial camera over to the 
Eastman Kodak Company. The result- 
ing cameras are shown in Fig. 1, which 
also illustrate the setup for recording 
the television picture on film. It will 
be noted that the camera is focused 
upon the screen of a cathode -ray tube 
located in a rack- and -panel mounted 
picture monitor. It is on the screen of 
this tube that the television image ap- 
pears and from which it is photo- 
graphed. 

Recording equipment 

1,01 continuous recording of tele- 
vision programs on film, it is desirable 
to employ a double system of operation 
which uses two recording channels. 
Each of these is composed of one spe- 
cially designed television monitor, 
which reproduces the television picture, 
one picture recording camera, and one 
sound -on -film recording camera. The 
sound and picture cameras should be 
capable of operating 1,200 -foot maga- 
zines. These provide 35 minutes of re- 
cording time and make the system more 
convenient for continuous recording. A 
desirable accessory is a high -quality 
receiver for recording off -the -air pro- 
grams. 

The television picture monitor, from 
which the image is photographed, must 
be provided with the composite tele- 
vision signal taken from the main pro- 
gram bus of the broadcasting station. 
Picture quality is maximum at this 
point. The signal from the telecaster's 
program bus as well as the air signal 
are generally led into a patch panel on 
the monitor console which is also pro- 
vided with a sync stretcher (see RADIO - 
ELECTRONICS, March, 1949, page 24) 
and a stabilizing amplifier. The record- 
ing operator thus is able to switch in- 
stantly to any combination of line or 
air signals desired. A similar arrange- 
ment is used for the sound recording 
cameras. 

Monitor problems 

To record top -quality pictures on 
film, the monitor picture must be per- 
fectly steady in every phase of its 
operation. The monitor is therefore de- 
signed to eliminate -as far as possible 
-any and all possible fluctuations in 
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either picture size, brilliance, linearity, 
or position. To assure this, the high 
voltage is supplied from a heavily regu- 
lated .power supply. The cathode -ray 
tube has a special screen material of 
a very fine grain, and is operated at 
a voltage high enough to reduce to a 
minimum the spot size of the electronic 
beam. This provides the maximum pos- 
sible resolution of the picture provided 
by the program bus. 

.linearity 
Obviously the linearity of the pic- 

ture recorded on the film must be as 
nearly perfect as possible. The film 
will be used by the various affiliates 
of the network throughout the country, 
and any nonlinearity in the picture will 
be reproduced. It is also important that 
the linearity adjustment of both moni- 
tors be identical to eliminate any dif- 
ferences in picture linearity as the film 
from one camera is flashed to the film 
from the other camera every half hour 
or so to make a continuous recording. 
Effects of poor linearity can be spotted 
very quickly on a test -pattern trans- 
mission. This is illustrated in the test 
pattern of Fig. 2, where the perfect 
circle of the normal test pattern is seen 
as the distorted oval shape produced 
by poor linearity in the horizontal or 
vertical directions. 

A very important factor in producing 
commercial- quality results in teletran- 
scriptions is the use of a gamma control 
Iwhich controls the gray scale in the 
electronic picture) to match the char- 
acteristics of the film being used. Fail- 
ure to exercise the utmost care in mak- 
ing this adjustment will result in pic- 
tures with a contrast range which may 
produce either washed -out pictures on 
the home receiver or images consisting 
essentially of chalk and soot. The re- 
cording operator's maximum skill is 
called upon here. A picture with too 
much contrast is compared in Fig. :; 
with a television image of normal con- 
trast. 

For high quality a positive picture 
is used on the monitor; however, a 
negative picture which reduces proc- 
essing time -where that is an essential 
factor -can be produced. In using a 
negative picture on the monitor, a re- 
verse blanking signal must be generated 
to hide the return trace lines which 
otherwise would be visible in the 
recorded picture. To reduce optical 
distortion to a minimum, a 12 -inch 
cathode -ray tube is used, but the pic- 
ture is held to 6 by 8 inches and located 
near the central and relatively fiat 
portion of the tube face. This tube is 
customarily operated at 25,000 volts, 
for maximum resolving power. 

The highlight intensity available 
from the cathode -ray tubes in our pres- 
ent television monitors is aporoxi- 
mately 150 foot -lamberts. This makes it 
possible to employ a slow, positive type 
of film stock with a Weston rating of 
about 1, if the motion picture camera 
has a lens aperture of f2. 
Operating the equipment 

The picture and sound cameras in 
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the channel being used are started 
simultaneously by a relay system. Syn- 
chronous motors drive both units, 
thereby locking together the separate 
picture and sound recordings. Ten sec- 
onds after starting, both films are 
fogged by "bloop" lights, thereby pro- 
viding time- registration for making the 
final composite print. 

If both the recording equipment and 
the station are located on the same 
power line, the camera and the tele- 
vision transmitter will run synchro- 
nously. If they are not, there will be 
a tendency for the lap -dissolve regions 
on the recorded image to creep up and 
down at the rate of the difference fre- 
quency between the 60 -cycle supply 
driving the transmitter and that driv- 
ing the camera. A critical adjustment 
of shutter angles will eliminate band- 
ing movements. 

Choice of technique 
The reader may wonder why direct 

a3 
image on the 35 -mm film, on which 
both the picture and sound are recorded 
simultaneously. From the camera the 
film is fed directly into a rapid process- 
ing machine, where it is developed, 
fixed, washed, dried, and then fed di- 
rectly into the projection booth of the 
theater, all in a minute or less from 
the time of exposure. It is then pro- 
jected on the theater's screen in the 
conventional manner. 

Use of teletranscription 
Teletranscriptions are now being 

used by transcription affiliates of the 
Du Mont Network in Detroit, Cleveland, 
Los Angeles, Albuquerque, Houston, 
San Francisco, Seattle, St. Louis, Bal- 
timore, Salt Lake City, Atlanta, Buf- 
falo, New Orleans, Philadelphia, Syra- 
cuse, Erie, Dayton, Cincinnati, Mem- 
phis, Boston, Milwaukee, Washington, 
and Miami. These recordings include 
both studio programs and sports tele- 
transcribed at Station WARD in New 

Fig. 3 -Too much contrast causes effect at 
film recordings of the actual studio 
programs are not made instead of pho- 
tographing the image on the cathode - 
ray tube monitor. Obviously, many of 
the critical factors encountered in re- 
cording from the monitor would thus 
be eliminated. 

You have but to visit a telecasting 
station in operation to appreciate the 
reason for this choice of technique. In 
the program control room, you see 
lined up before the console operator 
three or four different images from the 
cameras in operation in his studio. The 
cameramen endeavor to keep a picture 
of air quality on each camera according 
to the prearranged schedule at rehear- 
sal. 

The program director decides which 
of these pictures shall go on the air 
at a given moment, in effect, editing the 
program material as he goes along, so 
that the program as it goes on the air 
will show different camera angles. dif- 
ferent viewpoints, and the like, and 
will, in general, be a finished, well - 
rounded product in comparison to any 
individual recording which could be 
made with a single camera operating 
continuously in the studo. 

Theater television 
A modification of the system, using 

35 -mm equipment, has been applied to 
theater television. A negative picture 
is produced on the cathode -ray tube, 
resulting in a positive photographic 

left. Compare with normal contrast at right. 
York City, and flown to the transcrip- 
tion affiliates according to prearranged 
schedules. 
Utilization 

The teletranscriptions have also 
proven invaluable in gradually improv- 
ing thes skill of cameramen. program 
directors, and engineers. Each tele- 
transcription is shown at least once to 
the cameramen who participated in the 
program, their program directors, and 
the operating engineers of the station. 
At this time, errors in dramatic or 
technical presentation can be noted. As 
their origin is identified, an opportunity 
is provided for constant improvement 
in programs and telecasting quality. 
Such improvement would otherwise 
have been impossible, since it is not 
practical for any one member of the 
team to view the on- the -air results of 
their combined efforts, except by tele- 
transcription. 

Incidentally, the teletranscription 
represents a legal record of what went 
on the air and might thus conceivably 
be useful as a legal document. 

The author wishes to acknowledge the 
most active cooperation of Harry C. 
Milholland, Manager of the Teletran- 
scription Department of the Allen B. 
Du Mont Laboratories, Inc.; of Com- 
mander Mortimer Loewi, Division Man- 
ager of the Telecasting Network Divi- 
sion of this company; and Dr. T. T. 
Goldsmith, Jr., who directed the re- 
search on the teletranscription project. 
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Simplified version of the Voriotenna described in last month's article. The Inductive Transpole Voriotenna introduces some n w principles. 

THE TRANSPOLE VARIOTENNA 

By HUGO GERNSBACK 

IN the last issue I described in detail 
two indoor television antennas which 
I recently designed. The article con- 
cluded with the Transpole Vario- 

tenna which used % -inch -thick alumi- 
num loops. As it is difficult to bend such 
heavy stock, unless one has access to 
a machine shop, I developed a simple 
model anyone can make at a cost that 
should not exceed $2. 

The photograph shows in detail the 
appearance of this model. Its only 
drawback is that it admittedly does not 
make as good an appearance as the one 
illustrated on page 28 of the August 
issue. 

Fig. 1 shows construction details of 
a simple version of the improved Trans - 
pole Variotenna. For the two metal 
loops, one fixed and one movable, 9 feet 
of stiff brass strip about 'á by .032 inch 
(No. 20 A.W.G.) is required. The up- 
right support is a 171fí -inch length of 
wooden dowel having a sá -inch diame- 
ter. The wooden base is 6 inches in 
diameter and 1% inches high. 

Part II- Later models of the new 
television antenna are shown here 

The outer (stationary) loop is sup- 
ported on the top of the dowel by a 
short length of Lucite or polystyrene 
rod, S/a inch in diameter and lfa inch 
long, drilled and tapped for two 4 -36 
machine screws which pass through 
two holes drilled in the outer metal 
strip. A hole is drilled in the center of 
the Lucite to admit a small nail which 
serves as a bearing for the inner ro- 
tatable loop, a suitable hole being 
drilled in the center of the inner loop 
at the top for the purpose. 

The two lower ends of the inner mov- 
able loop are mounted on a 11,4. x 21á- 
inch piece of 3/32 -inch Micarta (or 
Lucite), drilled for two 4 -36 machine 
screws on each side, as illustrated. A 
large hole is drilled in the center of the 
Micarta strip to allow free rotation 
about the dowel. 

The free lower ends of the outer fixed 
loop are held in place by two strips of 
Micarta, 3/32 inch thick, and 11/4 x 2% 
inches in size. Two holes are drilled 
through either side of the two Micarta 
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Fig. I- Construction details of variotenno. 

RADIO -ELECTRONICS for 



Television News 

strips, so that long 4 -36 machine screws 
can be passed through them to clamp 
the metal strip ends, and also to furnish 
terminals (extra units and washers) 
to which connection may be made. A 
wood screw and washer is fastened to 
the wood dowel stick, the screw being 
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Fig. 2 -The connections are as shown above. 

passed between the two Micarta strips 
so that they cannot turn. 

It being undesirable to bring one's 
hand too close to the inner movable 
loop to rotate it, fit a Micarta or Lucite 
handle to the support of the movable 
loop, as the photo shows. This handle 
is fastened on the two 4 -36 screws 
clamping the metal loop to the Micarta 
support strip. 

The spacing between the two metal 
loops should be % inch, the space be- 
tween the fixed and rotor loops at the 
base being regulated by a couple of 
brads driven into the dowel stick. 

The diagram of connections for the 
antenna is shown in Fig. 2. The leads 
from the TV set are connected to oppo- 
site ends of the inner and outer loops, 
as shown. This is the Transpole hookup. 
The remaining free ends of the two 
loops are connected to a shorting 
switch, as shown in the diagram. The 
lead wire used to make the connections 
to the loops and the switch, and also to 
the two terminal posts, should be flex- 
ible insulated stranded wire. 

Keep leads short! It is best to drill 
two holes in the base to accommodate 
two Lucite tubes and to pass the an- 
tenna leads through these. The two 
spring binding posts are best mounted 
on a piece of Lucite or Micarta. 

On the Variotenna the four lower 
ends of the ribbons are the hot points. 
Placing your hands or arm inside the 
loops may throw out the television im- 
age entirely. 

In tuning, it will be found that there 
is usually one Lest position for a given 
station. The switch also is important 
because on some stations reception will 
be much improved in one position or the 
other. 

Inductive transpole variotenna 
A somewhat different Variotenna 

also has given excellent results, perhaps 
ID even a little better than the two Vario- 

tennas described before. 
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The principle remains the same, ex- 
cept that the inner, variable loop is no 
longer a single conductor, but is formed 
of two separate spiral brass coils, each 
mounted in a semicircle as the photo 
shows. The two sections, therefore. 
form almost a complete circle. The di- 
ameter of the coils is approximately 
34 inch, and the turns are spaced 14 

inch. Each coil contains 11 142 feet of 
No. 10 A.N.G. hard brass wire. This 
is a very heavy wire, and a machine 
shop (or a lathe) is needed to wind 
the coils. Use a % -inch spacer to keep 
the turns apart when winding. 

The inner loop, made up of the two 
coils, is supported at top and bottom 
by passing the coils through a vertical 
Lucite tube measuring 1 inch in diame- 
ter and 18% inches long. This tube 
turns to rotate the inner loop. 

There is also a horizontal supporting 
rod ( %-inch Lucite, 17% inches long) 
which supports the ends of the two 
coils. A switch in the center of the 
Lucite tube shorts or opens the Trans - 
pole connection, as shown in the con- 
necting diagram (Fig. 3). 

Like the other models the rotatable 
double loop swings around its center. 
It can be carefully adjusted by a small 
Lucite handle attached to the large Lu- 
cite tube. A Ss- inch -diameter Lucite 
rod, 18% inches long, supports the top 
Lucite cross bar (2gí inches long x ?í 
inch wide x r/4 inch thick) to which 

1s 
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Fig. 3- Wiring for the Inductive Transpole. 

the stationary loop is fastened. A pin 
or bearing is fitted in the crossbar and 
also the base, on which the central Lu- 
cite tube turns. 

The connecting wires from the two 
sections of the loops are cemented to 
the central horizontal rod, and then are 
conducted through the main Lucite tube 
to the hase of the antenna, where they 
are connected to the flat lead -in. 

Encircling the rotor loop is a flat 
strip of No. 20 A.N.G. brass 1 inch 
wide and 18Y. inches in diameter. This 
strip is attached to Lucite insulators 
mounted on the wooden base. 

It should be noted that *o cteettieal 
conoter'tions are mrtrle to the mater loop. 
The two sections or the rotor loop end 
in screw connections mounted on Lucite 
pieces. which in turn are secured with 
machine screws to the horizontal rod. 

This antenna worked very well when 
tried in a number of poor locations in 
New York. In many cases it was not 
only possible to bring in stations nor- 
mally difficult to get on an indoor an- 

I35 
tenna, but "snow" and "ghosts' could 
be eliminated readily. 

A model of this Variotenna was 
tested by Messrs. Matthew Mandl and 
Edward Noll of Temple University. 
In 3Ir. Mandl's report he said: 

I have just completed checks on 
your new indoor loop antenna 
[the one illustrated in Fig. 3] 
and find it has characteristics 
which differ materially from your 
original one [that of Fig. 1 and 
its counterpart in the August is- 
sue]. The first thing I noticed 
was that ntaximnin pickup for 
the antenna is from the ends of 
the loops-and not broadside. 
[See Fig. 4.] This type of pick- 
up is the same as that procured 
from the ordinary loop antenna 
in a table radio -with the edge 
of the flat loop pointed toward 
the station. It is also similar to 
the way direction- finding anten- 
nas work. 

With your first antenna [Fig. 
I ] it was difficult to assign a pat- 
tern configuration to it because 
the two loops were positioned in 
various ways for different sta- 
tions. With the present one, how- 
ever, the pattern characteristics 
are pretty definite. 

I also found that on the low - 
frequency channels the antenna 
worked best when the inner 
[rotor] loop was displaced slight- 
ly in plane from the outer. That 
is to say, I had to turn the inner 
loop about 5 degrees with respect 
to the outer for maximum pickup. 
Orientation was rather critical, 
and in the same general plane 
anywhere within the room. This 
would indicate that the antenna 
is less susceptible to room reflec- 
tions than others would be. 

On the higher channels I found 
that best reception was when both 
inner and outer loops were in the 
same plane. 

With respect to gain, I would 
say that it is very good and about 
equal to your former antenna - 
though it seems that there is a 
slight gain increase with this 
antenna on the lower channels. 

The only problem with this antenna 
is that it is difficult to construct in its 
present design. Perhaps other experi- 
menters will be able to simplify it. 

it should be noted that in this par- 
ticular model it is absolutely/ necessary 
that the foil,. rim JI('CI jolts be in the hor- 
izontal plte. If the antenna is turned 
around so that the connections are top 
and bottom, it will work poorly. 

I NI Id be w r happy to hear front 
1ho.e who haw tried the car' mod- 
els of Ilse Transpole '' ariolenna. 

Fig. 4- Inductive Transpole field pattern. 
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Citizens Band Opened To 
Public for Reui1ar Use 

At surrey of the new rules gorerning 
460 -470 -inc operation and equipment 

DO you want to chat with your 
neighbor clown the street, or 
operate a model airplane by re- 
mote control, or open your ga- 

rage doors without getting out of the 
car? The Federal Communications Com- 
mission has just "taken the wraps off" 
the citizens band, providing for these 
and other uses on a regular basis. In 
the past, transmitters designed for the 
460- 470 -megacycle band were author- 
ize.) only under rules governing ex- 
perimental radio stations, and were 
accorded "experimental" status. Now 
new revised regulations have been is- 
sued for stations in the citizens radio 
service and a simplified application 
form adopted. 

Under the new rules, which went 
into effect June 1, applicants may re- 
quest permission to construct and op- 
erate a station in the citizens radio 
service, without making the showings 
required for a general program of ra- 
dio experimentation. In simplest terms, 
this may mean the difference between 
getting a license quickly and expedi- 
tiously and the comparatively complex 
requirements heretofore in effect; it 
might even mean the difference between 
getting a license and not getting one. 

The new regulations will remain valid 
until modified or amended by the Com- 
munications Commission. No significant 
modifications for the 460 -470 -megacycle 
band are now contemplated. The new 
application form (a single card instead 
of the multipaged form in use when all 
stations in the hand were classified as 
"experimental" under the old rules) be- 
came effective simultaneously with the 
revised rule,. These new rules have 
been designated Part 19 of the FCC's 
regular series of regulations. 

Although several features of the old 
procedures have been retained in Part 
19. many changes have been made. The 
most significant departure from the old 
method of license application is in the 
streamlined handling of requests to use 
type -approved equipment (transmitters 
which have been tested and approved 
by the FCC). It is still necessary to 

receive a "construction permit" as well 
as a station license, but for type -ap- 
proved equipment the single application 
card is sufficient for the issuance of a 

license. Operators using type -approved 
equipment receive class -A licenses. If 
the applicant has constructed his own 
transmitter or modified one originally 
designed for other purposes, it is classi- 
fied as composite. Operators of this type 
of equipment receive class -B licenses. 

For the issuance of a class -B license 
permitting operation of composite 
equipment, a person must file a copy 
of FCC Forms 505 and 403 and a 

"technical showing" (including meas- 
urements and data purporting to show 
that his composite equipment is capable 
of strict compliance with the technical 
requirements- especially as concerns 
frequency deviation -of the citizens 
Radio Rules). If the technical showing 
is approved by the Commission and the 
station license issued, no additional 
commercial or other operator's license 
is required for a citizens radio station 
not using manually operated radio- 
telegraphy. That is, no other license is 
required for the actual operation, i.e., 
communication and use of the station. 

Adjustment of any citizens band 
transmitter, which affects the output 
characteristics, such as frequency, per- 
centage of modulation, etc., must be 
made by or under the supervision of 
the holder of a first- or second -class 
commercial radiotelephone or radio- 
telegraph operator's license. The pur- 
pose of this is fairly obvious: an un- 
skilled person may use his set for the 
purpose intended, provided he does not 
manipulate its controls in such manner 
as to put it out of the frequency band, 
overmodulate it, or e" " ^p injure himself 
by electrical shock. Thi: provision of 
the citizens rules is designed to insure 
in a measure that the equipment will 
he operated according to the rules. Note 
also that only a licensed commercial 
operator can service citizens band 
transmitters or transceivers. 

Users of transmitters which have 
been tested and type -approved by the 
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FCC need not worry about adjustment 
or misadjustment of their apparatus. 
One of the conditions under which a 

certificate of type approval is issued 
is that the set be sufficiently tamper- 
proof to prevent its being operated in 
violation of the engineering rules for 
the service. So far, only one set has 
been approved -that manufactured by 
the Citizens Radio Company of Cleve- 
land -but more are expected as the 
citizens band comes into general use. 
in time to come, the average radio 
fan will no doubt be able to buy an ap- 
proved transceiver in any department 
or sporting goods store. 

A mobile service 
villess a specific request is made that 

a station be designated as "fixed," all 
transmitters will be considered mobile 
and may be operated at various loca- 
tions. The reason for this becomes ap- 
parent when one considers the FCC's 
requirements for radio operator's li- 
censes: A mobile station in the citizens 
radio service may generally be used 
without an operator's license, provided 
voice modulation is employed; a fixed 
station requires an operator's ticket of 
the second class or better. 

Up to the adoption of the new regu- 
lations, interest in the citizens band 
was slow, and only about 150 licenses 
had been granted. Inquiries of all types, 
however, vastly outnumbered applica- 
tions. No doubt the new simplified rules 
and the increased availability of equip- 
ment will skyrocket the number of per- 
sons getting on the air on 460 -470 meg- 
acycles. 

First publicized approximately two 
years ago, the citizens radio service was 
accorded recognition of a sort in late 
1947 when the FCC established techni 
cal and engineering standards for sta- 
tions to be ultimately licensed on a 

regular basis. From the time of its con- 
ception until June 1 of this year, the 
citizens band was on an experimental 
basis, and all operations were strictly 
in accord with the roles governing ex- 
permental stations. The FCC now ap- 
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parently feels that the period of experi- 
mentation is over and regular opera- 
tion may be permitted. 

Equipment for 460 -470 me 
As manufacturers make new equip- 

ment available, it is expected that a 
great deal of home -built composite ap- 
paratus will be relegated to the spare 
parts corner, and that the newly engi- 
neered transmitters and receivers will 
make for better, more effective use of 
the band. Except for experimental de- 
velopment of new mobile equipment, 
virtually all work in the 460- 470 -meg- 
acycle region has been done with modi- 
fied war- surplus gear. In particular, 
the BC -645, an airborne transponder 
for IFF use, has been pressed into 
service on the citizens band and used 
with varying degrees of success in 
many localities. These sets are still 
available in the surplus market at 
prices ranging from $7.50 to $20.00, but 
require modification before they may be 
used for voice communication on the 
460 -470 -megacycle frequencies. From 
time to time, modification details have 
been published in various periodicals, 
and many surplus houses furnish data 
sheets with the purchase of equipment. 
Anyone may purchase and rebuild or 
modify a BC -645 without a license of 
any sort, provided he does not put it on 
the air where it may interfere with 
other communications. Further, anyone 
without a license may turn it on and ad- 
just it within the confines of a shielded 
room or space. However, when this 
modified set is to be turned on and ad- 
justed so that actual radiation in space 
will occur, then a licensed commercial 
operator must effect the adjustments. 

The BC -645 may be modified to com- 
ply with the engineering standards of 
the citizens radio service; but these 
changes may be extensive, and a com- 
plete redesign of the set might prove 
more practicable. A BC -645 that has 
been modified and licensed (class -B li- 
cense) and that has been properly ad- 
justed by or in the presence of a li- 
censed operator may then be operated 
by an unskilled person who has a citi- 
zens band license. 

Not a long -distance band, the citizens 
frequencies have been allocated with a 
view to providing reliable communica- 
tions over several miles and a minimum 
of interference between stations in the 
citizens and other radio services. Under 
favorable conditions, transmissions may 
be received over longer ranges. In rea- 
sonably open country, line -of -sight char- 
acteristics of the frequencies used play 
a dominant part, and trees and build- 
ing-, may attenuate the signals seri- 
ously. Experiments and tests seem to 
indicate, on the other hand, that in ur- 
ban areas reflections from buildings 
and other objects fill in the shaded areas 
and provide communication compara- 
ble to that furnished by ordinary v.h.f. 
transmission. As the higher frequencies 
find more widespread application, more 
practical data will become available on 
the capabilities of the band, and reli- 
able ranges may be revealed greatly in 
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excess of those expected. 
Licenses for citizens radio stations 

will be issued for a period of 5 years 
from the elate granted, and the regis- 
tration number appearing on the li- 
cense form will serve as the "call" of 
the station. In addition to being a citi- 
zen of the United States, anyone plan- 
ning to operate in the citizens hand 
must be 18 years of age or older. Code 
tests or other examinations are of 
course not required, except in special 
circumstances, such as for the use of 
radiotelegraphy or code signals instead 
of voice modulation. 

Plethora of applications 
And what can John Citizen use his 

station for? With two or three note- 
worthy exceptions, for almost any- 
thing! He cannot use it to carry enter- 
tainment material of any kind either 
directly or indirectly; the FCC thinks 
one regular broadcast band is enough. 
He cannot use it for direct transmis- 
sion through public address systems, 
for, since the citizens' band is on a 
come -one -come -all, catch -as- catch -can 
basis, with no protection against inter- 
ference from other citizens stations, a 
crowd may be disappointed when Aunt 
Minnie down the block comes in full 
blast just before the winning touch- 
down! Neither can a station be used for 
warning or control purposes requiring 
continuous operation of the carrier; 
interference would be too great if many 
stations were on the air continuously. 
Further, citizens radio stations are not 
permitted to carry communications for 
hire. 

It is not possible to determine before- 
hand exactly what does or does not 
constitute a communication for hire, 
and the FCC will probably have to 
determine each case from the facts. 

The list of uses to which citizens sta- 
tions may be put grows daily. In addi- 
tion to applications in fire and burglar 
alarms, applicants may well consider 
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garage door openers and other auto- 
matic control devices about the home, 
automatic warning devices for hunters, 
remote controls for model airplanes, 
boats and cars, baby tenders and of 
course all manner of communications 
from home to office to car. 

As the number of functioning sta- 
tions grows, the different types of op- 
eration will grow apace. A temporary 
restriction, however, has been placed on 
the band by the FCC. Until a compre- 
hensive study can be made, and a plan 
adopted, those would -be users who may 
be eligible for licensing in some other 
radio service will not be granted citi- 
zens authorizations, thus excluding po- 
lice, industrial, fire, aircraft, and other 
services with assigned bands. 

Although technical standards remain 
unchanged from when the Experi- 
mental Rules of the FCC were appli- 
cable, they will be of interest to any- 
one considering getting on the air on 
460 -470 megacycles. Two classes of sta- 
tions are permitted, A and B. The 
former must maintain a frequency tol- 
erance of .02% of the frequency on 
which the transmitter is adjusted to 
operate, and may be used anywhere in 
the band. The power input to the plate 
circuit of the final amplifier tubes may 
not exceed 50 watts, except on fre- 
quencies of 462 -468 megacycles, where 
it is 10 watts. Class -B stations are as- 
signed a frequency of 465 megacycles, 
and all operation must be confined to 
within + or - .4 ", of that frequency. 
Maximum input for class -B stations 
is 10 watts. Maximum modulation 
percentage for amplitude -modulated 
stations is 100r/,, and self -excited 
oscillators are limited informally to 
307, in accord with Commission engi- 
neering practice. It is expected that 
under the new rules and as the citi- 
zens band becomes increasingly popu- 
lar, operators will be required to 
observe all technical requirements 
strictly. 

David Crandall, author's co- experimenter, modifies a surplus BC 645 for the cit;zens band. 
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MICROWAVES 
Part V Special sections of ware- 

guide are employed as transformers 
N addition to the impedance trans- 
formers used in microwave installa- 
tions mentioned in a previous in- 
stallment of the Microwave series 

(which usua'Iy take the form of cavity 
resonators) there are also transformers 
which permit: changes from one type 
of waveguide to another; one mode to 
another; from waveguide to co -axial 
line. 

ROUND WAVEGUIDE 

RECTANGULAR WA:EGUIDE 

TAPER SECTION TE I,1 TO TE 1,0 TRANSFORMER 

F:g. I -Taper section changes shape of guide. 

One example is in changing from the 
lowest mode of one size guide to the 
lowest mode of another as between the 
TE,,,, mode in rectangular waveguide 
to the TE,,, mode in circular guide. 
It is usually advantageous to use the 
lowest mode of a waveguide which ex- 
plains why so much of our discussion 
is based on the TE,.N mode in rec- 
tangular guide. (An exception to this 
rule is in the use of rotary joint: to 
permit rotating an antenna through 
360 degrees or through a desired wide 
angle.) 

In changing from rectangular to cir- 
cular guide a tapered section is gen- 
erally used because a taper can in- 
clude a gradual transformation of 
shape as well as size, as demonstrated 
in Fig. 1. 

A tapered section is used to trans- 
form from a rectangular guide of one 
size to one of another. The length of 
the taper determines the reflection in- 
troduced. In general the longer the 
taper the better, though short tapers 
can be used if the length is carefully 
cho-en. Fig. 2 shows how standing - 
wave ratio decreases in an oscillating 
fashion as taper length is increased. It 
can be seen -as an example -that a 
ratio of ta'er length to wavelength of 
0.98 is as good as one of 3.03, whereas 
a ratio of 1.2 introduces a standing - 
wave ratio of 1.09 compared to 1.03 for 
the long taper or the carefully chosen 
short one. 

A long taper is less frequency- sensi- 
tive than a short one and therefore is 
usually preferable. 

The second type of transformation 
is from the lowest mode of one size of 
guide to a higher mode in another, for 

example, from rectangular guide TEi.o 
mode to round guide TM,,, 

The main consideration here is that 
if a junction is formed between two 
kinds of waveguide, one of which will 
operate in more than one mode, then 
it must be considered that all the prop- 
agating modes will be set up at the 
j unction. 

To corect this it is desirab'e to con- 
struct t! :e junction so that the desired 
mode is excited at a higher level than 
the unwanted ones. Further preference 
for the desired mode can then be in- 
troduced by the use of filters such as 
resonant rings, dipoles, etc., to limit 
activity of the undesired modes, and 
by the use of an inductive window 
near the junction to match the guide 
to the desired mode. 

Fig. 3 shows several examples of the 
above matching, using matching stubs, 
dipoles, and resonant rings to produce 
the desired results. At a are shown the 
stub and ring with the stub length 
equal to one -half wavelength and the 
position of the ring one -quarter wave- 
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Fig. 2- Length of taper determines the s.w.r. 

length for the TE,., mode. This re- 
sults in suppressing the TE,,, mode 
and supports the TMN,, mode in the 
round guide. A matching diaphragm 
completes the transformer. At b the re- 
lation of diameter D, and D/2 with the 
stub and diaphragm suppresses the un- 
desired, and supports the desired, mode. 
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RECTANGULAR 
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Fig. 3.-These ore waveguide tronsformers used to match circular guides to rectangular ones. 
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At c an adjustable stub is used while 
at d an adjustable dipole suppresses 
undesired modes. 

Wave guide to co -ax 
The third type of transformer is 

from waveguide to co -axial line or the 
reverse. Even though we have shown 
that the waveguide is preferable for 
frequencies above a certain point in 
the microwave region (see Part 1) 
there are occasions when it is neces- 
:ary or desirable to feed a signal into 
or from co -axial line and connect this 
to a waveguide circuit. One case of this 
is in coupling magnetron tubes with 
co -axial feed to waveguide circuits. 

Fig. 4 shows several ways of trans- 
forming from waveguide to co -axial 
line. At a is shown a probe feed in 
which the center conductor of the co- 
axial line projects into the broad face 
of the rectangilar waveguide approxi- 
mately a quarter wavelength. The end 
plate of the waveguide being approxi- 
mately a quarter wavelength from the 
probe, all power is radiated and adds 
in phase with that radiated directly 
down the guide. 

At h is a modification of the system 
at a, but a "doorknob" is substituted 
for the probe for higher power. 

At e and d are two forms of stub 
coupling. A tuned probe projects 
through the waveguide into a stub that 
provides a large coupling loop linking 
all the flux between the co -axial center 
conductor and the waveguide end plate. 
The type shov:n at d provides an ad- 
justment of the gap between the outer 
conductors to permit maximum cou- 
pling. 

Rotary joints 
A specialized form of waveguide 

transformer is the rotary joint used to 
permit antennas to rotate through wide 
angles, yet prevent discontinuities that 
would rob power from the circuit. See 
the photograph on this page. 

The rotary joint provides a rotatable 
linkage that is symmetrical regardless 
of the angle of rotation and thus does 
not introduce strong reflections at one 
angular position and weak ones at an- 
other angle. 

To obtain this axial symmetry, the 
TM1.1 mode in circular guide is us- 
ually used since this is the lowest mode 
with the desired characteristic. In its 
most common form, rectangular wave- 
guide fed at TEn.a mode is trans- 
formed in the rotary joint to TMo,t 
in circular guide and thus connected 
to the antenna rotary elements. An- 
other commonly used rotary joint util- 
izes a short srction of co -axial line con- 
necting two reetaneular wave. uides. 
The center conductor of this co -axial 
line projects into the guide of the ro- 
tary antenna at one end and into the 
waveguide from the transmitter at the 
other. 

Succeeding parts of this microwaves 
series will: continue the discussion of 
the waveguide apparatus; take up cir- 
cuits and systems for transmitting and 
receiving using the apparatus we have 
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discussed; review the types of antennas 
used for microwave frequencies; take 
up a study of microwave test equip - 
ment and methods of making measure- 
ments, and the problems of measuring 
power at these intriguing microwave 
frequencies. 

On p. 47 of last month's installment 
(numbered par. 6) we stated that "the 
wavelength in a waveguide . is al- 
ways greater than in air." This state- 
ment is correct, and the following ex- 
planation may clarify it: 

There are two velocities of energy 
propagation in a waveguide, namely, 
group velocity and phase velocity. 
Group velocity is less while phase 
velocity is greater than in free space. 
Group velocity refers to the propaga- 
tion down a guide and must be less than 
in free space because the waves do 

CIVIL SERVICE POSIT! 
Applications are now being accepted 

by the Board of U. S. Civil Service 
Examiners for the Potomac River Na- 
val Command in Washington, D. C., 
for positions as electronic scientist in 
various Federal agencies in Washing- 
ton, D. C., and in the states of Mary- 
land. North Carolina. Virginia, and 
West Virginia. Most of the positions to 
he filled are in the Bureau of Standards 
of the De' artntent of Commerce and 
in activities within the Potomac River 
Naval Command. 

Salaries for electronic scientists 
range from $'i 727 to $10,305. No writ- 
ten test is required. To qualify, appli- 
cants must have completed a four year 
college course with major study in a 
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Fig. 4-Four waveguide -to -co -axial sections. 

not travel directly down the inside of 
the guide. They are reflected from one 
side of the guide to the other in zig -zag 
fashion. Thus the length of their path 
is the angular length instead of the 
axial length. As the operating fre- 
quency is increased above the wave- 
guide cutoff frequency, group velocity 
approaches (but does not reach) the 
velocity in free space. 

Phase velocity is the product of fre- 
quency times wavelength. The wave- 

Courtesy De Mornay Budd 
Commercial rotary unit for rectangular guide. 

length in a waveguide is actually the 
distance between two planes of the 
sanie phase perpendicular to the direc- 
tion of propagation. In a uvareguide 
this is longer than in free space be- 
cause of angular reflections. The ap- 
parent velocity is therefore greater for 
phase velocity than in free space. 

ONS FOR SCIENTISTS 
field of physical science, mathematics, 
or engineering, or have had four years 
of scientific or technical experience in 
one of these fields. In addition, appli- 
cants must have had from one to four 
years (depending on the grade for 
which application is made) of profes- 
sional scientific or engineering experi- 
ence which included at least one year 
of electronic research and developmen- 
tal work. Provision is made for the sub- 
stitution of appropriate graduate study 
for two years of the required experi- 
ence. 

For complete details on the require- 
ments to be met for these positions, 
consult Announcement No. 4 -34 -4 (49) 
at any first- or second -class post office. 
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New Design 

Assembled photoelectric relay has no wired connections except for line cords and capacitor. 

New kit of paints al- 
lows experimenters 
and development en- 
gineers to make their 
own printed circuits, 
obviating need for 
special equipment 

By ROBERT F. BRADLEY* 

Paint Your Own Printed Circuits 
RINTED-circuit experimenting has 
spread from the manufacturers' 
research department to the work 
bench of the individual experi- 

menter. 
The exciting possibilities of pocket - 

size radios, hearing -aid receivers that 
can be placed in the user's ear, and 
even a functioning wrist radio have 
been described vaguely in technical 
publications. They leave the reader 
with an intense interest, but with no 
realization that he, himself, can build 
any of them. References to the actual 
methods of manufacture of commer- 
cial printed circuits discourage the 
average radio experimenter; they re- 
quire high -temperature baking equip- 
ment, accurate stencil screens with 
their associated equipment, and con- 
ducting and resistance pastes, many of 
which are specially prepared for the 
particular circuit being printed. 

Now, the college engineering depart- 
ment, the individual experimenter, the 
service technician, and the engineer 
whose company cannot economically 
maintain the experimental equipment 
and develop the generally unobtainable 
paints, may adapt printed circuits to 
their own interests and needs with the 
help of kits containing all the paints 
needed for experiment, repair, and de- 
sign. The paints may be applied with an 
artist's brush or ruling pen, eliminat- 
ing the expensive equipment required 
for application by mass -production 
methods. The paints cure by air -dying 

President, Microcircuits Co., New Buffalo, 
Michigan 

in a few hours or by mild heating in 
any gas or electric oven. 

A sample circuit 
A relatively simple phototube cir- 

cuit was selected for demonstration of 
painted circuits by representatives of 
the Microcircuits Company because, 
relatively easy to hand -paint in the 
quantities needed, it shows that con- 
ducting paints will handle reasonably 
large amounts of power and that the 
resistors may be painted easily in a 
wide range of resistances and wattages. 

Fig. 1 is the circuit diagram. Briefly, 
5RnRELAY 

15W 

LAMP 

RI/IOON R3 2MEG 

R4 

300 

R2/I',ON R5 13013W 

- 
117V AC 

50E15 

Fig. I- Schematic of the phototube circuit. 

the operation is: The line -cord resistor 
R4, the 50 -volt heater, and the printed 
self -bias resistor 115, are selected to 
limit the heater current to 0.15 am- 
pere, the rated value. By Ohm's law, 
the total heater -circuit resistance is 

E Line 15 
R9 .f R heater : R5 = 

I Healer OIIS 766 ohms. 

Application of the same law to the 

heater gives its resistance as 330 ohms. 
From a previous knowledge of the pho- 
totube's characteristics, it was decided 
to use a bias voltage of approximately 
-20 volts. With this value and the 
heater current of 0.15 ampere, the bias 
resistor was calculated to be 130 ohms. 
This leaves 306 ohms. A 300 -ohm line 
cord was therefore used. 

The control grid circuit consists of 
Rl, the phototube, and R2, all in series. 
The phototube not only permits a flow 
of current approximately proportional 
to the light striking its active surface, 
but acts as a rectifier as well. The cur- 
rent passed by the tube controls the 
signal or grid voltage across R2. Since 
both the heater and grid circuits are 
primarily resistive, the voltages across 
R2 and R5 are in phase. When R2 is 
carrying only the small dark current 
of the phototube, the grid will be driven 
negative by almost the entire 20 volts 
(effective) developed across R5. 

When the tube is rendered conductive 
by light, the voltage between cathode 
and grid will be the difference between 
that across R5 and R2. and will be less 
than 20 volts negative. This results in 
increased current flow through the 
plate circuit and relay coil. R3 was 
chosen to limit the plate current to the 
maximum acceptable value of 4 ma. 

The relay has a 5.000 -ohm coil and 
operates on approximately 1.6 ma. 
Since it is very sensitive and the cur- 
rent through its coil is rectified half - 
wave a.c., the 2 -15f electrolytic capacitor 
CI was added to smooth or filter the 
relay -coil current and prevent chatter. 
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New Design 

As painted, the circuit does not have 
maximum sensitivity. Instead, it was ar- 
ranged -for demonstration purposes - 
to provide an oscillating system with 
the lamp which was controlled by the 
relay contacts. Since the normally closed 
set of contacts is used, the lamp is nor- 
mally on. Its light strikes the phototube, 
which actuates the circuit and opens 
the relay contacts. When the contacts 
open, the light is extinguished and the 
grid voltage, and therefore the relay 
coil current, drops. This allows the con- 
tacts to close, the light to go on. and 

Fig. 2 -The base layout and "wiring diagram." 

the cycle to repeat. To make a more 
orthodox circuit, insert a bell, lamp, or 
other warning device where the present 
exciting lamp is connected in the cir- 
cuit, and use an independent lamp for 
the exciting source, as in the hookup 
shown in the photo at the head of this 
article. 

Circuit layout 
A trial step preceding the layout was 

to assemble all the large circuit ele- 
ments which could not be printed, ar- 
range them on a sheet of paper, and 
draw connecting lines between them. 
Since crossing lines require extra time 
to construct, an arrangement (Fig. 2) 
which avoided them was selected. 

Resistor dimensions 
Next the space requirements and di- 

mensions of the painted resistors were 
determined with the aid of tables from 
the manual Design and Repair of 

TABLE I 

Low -Resistance Paint R11 One Thickness, 
60 to 4.000 Ohms i 

Width 
(Inches) 

Length In Inches 
1 (Resistance Values In Ohms) 

500 111011 1500 2000 2500 3000 3500 601 
Si .15 3 .5 .6 .75 .9 1.1 12 

250 500 750 1000 1250 1500 1750 2180 

4 .3 6 10 12 1.5 18 22 25 

167 315 510 665 830 1000 1165 13:9) 

84 5 9 I5 18 22 28 33 37 

- - -- 125 2111 375 580 625 750 875 1000 
11 6 1 2 2 0 2 5 3 0 3 7 4 4 5 0 

100 20) :98) 410 500 600 700 8110 

8 1 6 2.4 3 1 3 8 4 6 5 5 6 2 

84 168 252 333 417 500 594 r05 

S4 .9 1.9 2.9 37 45 5.5 66 7 5 

72 144 216 285 357 429 510 570 

34 1.1 2.2 34,42 5.2 64 77 6.7 

63 125 187 250 315 375 438 510 
1 12 25 37 50 62 75 87 100 
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Printed Circuits, a Microcircuits publi- 
cation sold with the kit of circuit paints. 
Tables I and III are reproduced here. 

In each table the resistance and watt- 
age for a given resistor are found in 
the square located at the junction of 
the horizontal column (its width) and 
the vertical column (its length). The 
upper number in the square is the re- 
sistance; the lower number, wattage. 

Resistance is a function of the width, 
length, thickness, and characteristics 
of the paint used. Wattage is a func- 
tion of heat -radiating surface, and is 
nominally taken as 10 watts per square 
inch. This is satisfactory except for 
large resistors, in which slight varia- 
tions in thickness may concentrate heat- 
ing in certain areas. 

The current through R1 and R2 is 40 
microamperes or less; therefore, the 
wattage to be dissipated will be 0.00016 
watt for Rl and 0.00024 watt for R2. 
R3, with a resistance of 2 megohms and 
a current of not more than 100 micro- 
amperes, must dissipate 0.005 watt. R5, 
with a resistance of 130 ohms and a 
current of 0.15 ampere, must dissipate 
3 watts. It was decided both for illus- 
tration and for a large safety factor to 
give this resistor a capacity of 4 or 
5 watts. This was done by making the 
resistor 1% inches wide and % inch 
long, the length always being taken in 
the direction of current flow. Although 
the table does not show resistors with 
dimensions greater than 1 inch, the 
problem may be simplified by assuming 
two resistors in parallel, one having a 
width of 1 inch and a resistance of 187 
ohms, and the other a width of % inch 
and a resistance of 500 ohms. The par- 
allel resistance is 135 ohms. and the 
combined wattage is 5.2 watts. 

The same resistance value may ap- 
pear in several places, with different 
wattages, on the sanie table. We find 
that the 100,000 ohms required for Rl 
may be found on Table II (a table similar 
to Table I, but for medium- resistance 
paint R21) in a resistor 1 inch long and 
1b inch wide, with a wattage of 1.2. In 
Table III -for high- resistance paint 
R31- resistors rb inc't by % inch and 
1/4 inch by % inch both have nearly the 
desired resistance. All wattages being 
larger than necessary, the smallest one, 
14 inch long by % inch wide, is satis- 
factory. 

Again using Table III, a resistor ',b 
inch long and 1/a inch wide has a resist- 
ance of 0.156 megohm, close enough to 
the desired 0.15 megohm for R2. A re- 
sistor % or 7/6 inch long and lb inch 
wide would be satisfactory for R3, since 
both values are close to 2 megohms. R4 
is a 3 "0 -ohm line cold. 

With the resisto dimensions deter- 
mined and the tube socket connections 
located, it was relatively simple to draw 
the layout of Fig. 2. It will he seen 
that R1 and R2 do not coincide with 
the dimensions determined above. This 
is because in the experimental model 
photographed they were painted with 
medium- resistance paint R21 to give re- 
sistance values which were too low. 
They were then reduced in size with 

TABLE III 
High- Resistance Paint R31 One Thickness) 

(40,000 Ohms to 2,600,000 Ohms) 

Width 
(Ins.) 

Length 
(Resistance Values 

n Inches 

In Megohmsl 

Sn % Ys !3_ % I I % % 

313 .625 .938 1 25 1.56 1.87 2 16 2.50 
Se .15 3 .5 .6 .75 .9 1 1 1.2 

.156 .313 468 .625 .780 .935 Ios 1 25 
y .3 .6 1.0 1.2 1.5 1 8 2 2 2.5 

.104 .208 313 .418 .522 .625 .730 .835 

8'5 .5 .9 15 1.8 2.2 2.8 3.3 3.7 

.078 .158 235 313 .3)0 .468 .548 .625 

Se 

- 

.6 12 20 2.5 R.0 37 4.4 5.0 

-- .063 .125 AM 25 313 .375 .437 .500 
84 .8 1.6 2.4 3.1 3.8 4.6 5.5 6.2 

.052 .104 .156 .208 .260 .313 .364 .416 

Si .9 1.9 2.9 3.7 4.5 5.5 6.6 7 5 

.045 089 .134 .178 .223 .268 .313 .357 

!% 1.1 2.2 3.4 4_ 2 5 2 6.4 7 7 8.7 

.039 .078 117 .156 .195 235 .275 313 
1 1.2 2.5 3.7 50 62 7.5 87 10.0 

sandpaper and a fiberglass eraser un- 
til the resistances reached values which 
gave the desired circuit characteristics. 
After values had been established by 
this technique, subsequent circuits were 

Fig 3 -The board with conducting lines drawn. 

Fia. 4 -All the resistors are now "inked in." 

Fig. 5 -The completed demonstration circuit. 
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New Tape Recorder Kit 

All items in photograph above are furnished with kit except microphone and phonograph disc. 

TAPE recorders have now been 
added to the radio equipment that 
may be built from kits. The first 

available tape -recorder kit, as the 
photographs indicate, comes in two 
units. One is a tape mechanism consist- 
ing of the necessary tape -pulling equip- 
ment, separate erase and record heads, 
and a 10 -inch, 78 r.p.m. turntable for 
playing records. The other is a five - 
tube recording and playback amplifier. 

The kit -made by Tapetone Manu- 
facturing Corp. of Brooklyn -is a gen- 
uine postwar job with instructions 
handled in the modern style made pop- 
ular by television kits. Five large 15 x 
22 -inch sheets contain the wiring in- 
structions for the amplifier. Each shows 
only part of the total wiring, thus pre- 
venting crowding of leads on the wiring 
diagram. Three smaller sheets (11 x 15 

inches) carry the parts list, schematic 
diagram, and a front -chassis perspec- 
tive drawing of the completed ampli- 
fier. Assembly of the tape mechanism 
is explained in five 11 x 15 -inch sheets, 
which show the various steps in the 
mechanical assembly and the connec- 
tions to be made on leads to the am- 
plifier unit. 

Instructions (which run to 28 type- 
written pages) are simple enough to 
explain the necessity of tinning the sol- 
dering iron to the beginner, and tech- 
nical enough to give the mechanism's 
frequency -response characteristics and 
correct oscillator data for the advanced 
sound technician who wishes to design 
and build his own amplifier. 

The kit contains all parts necessary 
for operation, except the microphone 
and speaker. 

PAINT YOUR OWN PRINTED CIRCUITS 

((ooiun l (rvnn (unions page) 

painted with resistors having the di- 
mensions computed above. 

With the layout completed, the next 
step was to transfer it to a suitable 
hase upon which to apply the paints. 
This was done by placing the layout 
over carbon paper on a piece of hard 
tiber.oard. The circuit was transferred 
to the rib, rboard by tracing the lines 
w:t!) a hard pencil. 

The silver -paint lines were then 
drawn with a fine brush, although for 
narrow lines a ruling pen and straight- 
edge give neater results. The result is 
shown in Fig... 

After allowing the silver to dry for 
about 20 minutes, the resistors were 
painted. They were painted with brush 
strokes parallel to the direction of cur- 
rent flow. Fig. 4 shows the board after 
the resistors had been painted. 

Following the drying of the resistors. 

the 50B5 and phototube sockets. the re- 
lay, and the lamp base were added. 
Their connections were completed with 
drops of silver paint and painted lines 
running from the base plate up to the 
terminals of the relay and sockets. 

The result was a circuit which had 
no connecting wires other than those in 
the power cord and the, leads of the 
capacitor Cl. which were soldered di- 
rectly across the coil terminals of the 
relay. 

Fig. 5 is the completed circuit, which 
is also shown in the photo at the head 
of this article. Note that Fig. 5 is the 
oscillating circuit. with the 10 -watt 
lamp mounted on the board and shining 
through an opening in the sleeve around 
the phototube. in the other photograph, 
a lead is plugged into the socket so that 
th? circuit can he used for controlling 
any desired electrical device. 

Perhaps the most interesting feature 
of the equipment is the absolute mini- 
mum of switches. Plugs and jacks are 
used for operations which require cor- 
rect coincidental setting of two switches 
on some recorders. Enthusiasts who 
have recorded long pieces with the 
amplifier switch on PLAY will appreci- 
ate this feature. 

The amplifier proper is a high -im- 
pedance input type with two 7C7's and 
a 6V6. It uses inverse feedback. The 
plate of the 6V6 is coupled back to its 
own grid through a network contain- 
ing a .0005 -0 capacitor and two 510, - 
000 -ohm resistors. A .00025 -µf capacitor 
is between their junction and ground, 
as shown below. There is a normally 
shorted resistor of 100,000 ohms be- 
tween this capacitor and ground. Cut- 
ting this resistor into the circuit feeds 
back more highs, thus reducing upper - 
register response. 

The bias -erase oscillator is a 6SJ7 in 
a phase- rotating circuit. Its plate is 
coupled back to the grid through a two- 
resistor, three -capacitor network which 
feeds output signal back into the input 
in the correct phase to produce sus- 
tained oscillations. The oscillations - 
which are in the order of 30 kc -are 
amplified through a 6V6 with a 150- 

5105 5105 .0005 
.00025 

.04 

005 350 

Removing short from resistor decreases highs. 

millihenry choke in its plate circuit. 
They are applied to the erase head 
through a .01 -tif capacitor and to the 
record head through a 100.000 -ohm re- 
sistor and .00025 -oof capacitor. 

Design characteristics 
Since some constructors will desire 

to construct or redesign their own am- 
plifiers to use with the Tapetone mech- 
anism, the instruction sheets contain 
two pages of design data for those who 
wish to "roll their own. 

We learn that the amplifier should 
have a rising characteristic of 10 -12 db 
from 1.00(1 to 8.000 cycles for recording, 
and of 4 -8 db both fl ou 1.000 to 8,000 
cycles and from 1.000 to 100 cycles for 
playback. 

A correctly cleaigned oscillator should 
operate at from 25 to :15 kc, supplying 
maximum current of 2.5 ma to the erase 
head and approximately 1 nia to the 
record head. Due to the high impedance 
of the beads a high oscillator voltage 
(about 410 at 25 -35 kc) is required to 
drive sufficient current through the 
heads. 

RADIO -ELECTRONICS for 
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Fundamentals of 
Radio Servicing 

Part VII -Resonant circuits 
By JOHN T. FRYE 

TUNED circuits do for the radio 
engineer what good looks do for 
a girl: they allow him to select 
what he wants and reject what he 

(loes not want -from the available 
alternating current spectrum. This 
ability to put out the welcome mat for 
a particular frequency and to cold - 
shoulder others is of utmost importance. 
It permits the engineer to "tune" his 
radio circuits, and without tuning 
there would be no radio as we know it. 

Since all tuned circuits consist, es- 
sentially, of combinations of a capacitor 
and an inductance, their variety is not 
infinite. In fact, they come in just two 
models: the series and the parallel, of 
which Fig. 1 and 2 are illustrations. 
Note carefully that the two types are 
determined by whether or not the ap- 
plied voltage is inserted in series with 
the capacitor and inductance or whether 
both of these circuit elements are ar- 
ranged in parallel with this applied 
e.m.f. A parallel tuned circuit is not so 
named because the capacitor and coil 
are in parallel with each other, but 
because both of these are connected in 
parallel with -or directly across -the 
applied voltage. In a series circuit, the 
applied current must go through both 
coil and capacitor; in a parallel circuit 
it has its choice. 

Suppose the series circuit of Fig. 1 

is connected across a generator of con- 
stant voltage but variable frequency. 
Then suppose we change from a very 
low to a very high frequency. Recall - 
ing that the reactance (resistance to t. 
the passage of a.c.) of a capacitor goes 
down with an increase in frequency 
whereas the reactance of a coil goes 
up, we can see that at a low frequency 
the excessive capacitive reactance pre- 
vents much current from flowing 
through our series circuit. At the high 
frequency, on the other hand, our ca- 
pacitive reactance decreases, but the 
inductive reactance rises sharply and 
still prevents a great deal of current 
from passing. However, at some one 
frequency, called the resonant fre- 
quency, the reactance of the coil and 
that of the capacitor will be exactly 
equal, and the current will rise to a 
maximum value. 

The reason for this rise in current 
is clear when we remember that ca- 
pacitive reactance and inductive re- 
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actance are opposite in sign and must 
be combined like positive and negative 
numbers in algebra. Remember that a 
capacitor causes the current to rush 
ahead of the voltage, but an inductor 
holds it lagging back after the voltage; 
therefore, when the two are in series, 
the one undoes what the other does. 
This means that at resonance our total 
reactance is equal to the sum of two 
numbers equal in value but opposite in 
sign -or zero. Since the reactances 
cancel, the only thing impeding the 
flow of current through the series cir- 
cuit is the ohmic resistance. 

CONSTANT VOL'AGE 'AWAKE FREO GEN 

Figs. I and 2 -The series and parallel tanks. 

The lower this resistance is, the 
higher the current at resonance, as is 
shown in Fig. 3. When resistance is 
increased, it flattens out the current 
peak; hut since the resistance enters 
the picture seriously only in the im- 
mediate vicinity of resonance, the 
curves tend to coincide at points re- 
moved from resonance and at which 
the capacitive or inductive reactance 
is much greater than the resistance. 

At the resonant frequency, the sizes 
of the coil and the capacitor are such 
that the time necessary for charging 
and discharging the capacitor is equal 
to the time needed for building up the 
current through the inductor and let- 
ting it die down. The discharging ca- 

-I 43 

pacitor sends a heavy pulse of current 
through the coil; and when this cur- 
rent dies down, the collapsing mag- 
netic field returns this charge to the 
capacitor. Look at Fig. 4. Suppose we 
had a coil and capacitor hooked up as 
in Fig. 2 and were able suddenly to 
put a big negative charge on one 
of the capacitor plates, as in 4 -a. 
Electrons would immediately attempt 
to flow around to the other plate to 
neutralize the charge and get every- 
thing back to normal again. But in 
doing so, they have to flow through 
the inductor. This sets up a magnetic 
field which tries to oppose their pas- 
sage. At 4 -b we see a big magnetic 
field and no excess of electrons on either 
plate. The current is ready to stop flow- 
ing. But now the magnetic field starts 
to collapse, forcing electrons around 
(still in the same direction) onto the 
bottom plate of the capacitor. By the 
time the field has collapsed entirely, 
the situation is as in 4 -c, and the elec- 
trons, now crowded onto the bottom 
plate, start to flow around to the top 

CURRENT 

RESONANCE 

F RE OUENCV 

Fig. 3- Resistance effect on series circuit. 

Typical tuned circuits: wavetrap. high- frequency receiver tank, slug tuner, + , -i;iormer. 
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again, producing the condition of 4 -d, 
which is identical with 4 -b, except that 
current is flowing in the opposite di- 
rection. 

At resonance, the swapping of en- 
ergy is precisely timed, and heavy cur- 
rent is moved through the circuit. At 
frequencies other than resonance, 
things are more or less out of step, 
and the consequent confusion reduces 
the amount of current that can be 
handled. 

A check with a voltmeter across the 
capacitor and the inductance reveals 

a 

1 ~ 

4 

4 - 
d 

Fig. 4 -The electron flow in o tuned circuit. 

that a considerably higher a.c. voltage 
ix found across each than across the 
combination of the two. To understand 
how one plus one can equal consider- 
ably less than two, remember that, 
although the current through a purely 
resistive resonant circuit is in phase 
with the applied voltage, this same cur- 
rent is leading the voltage across the 
capacitor by nearly 90 degrees and 
lagging the voltage across the induct- 
ance by approximately the same angle 
-just another way of saying that the 
voltages across the capacitor and the 
inductance are nearly 180 degrees out 
of phase with each other. Voltages 180 
degrees out of phase are "bucking" 
voltages, working directly opposite to 
and cancelling the effects of each other. 
That is why the total voltage across 
the combination of capacitor and in- 
ductor can be less than the voltage 
measured across either one of them. 

Let us consider an example: Suppose, 
as is shown in Fig. 5 a 1 -henry coil and 
a 7.03 -µf capacitor are connected in 
series across a generator that puts out 
100 volts at 60 cycles. Suppose, too, 
that the total ohmic resistance of choke 
and condenser is 100 ohms. Using the 

1 
formulas X, = 2afL and X, = 21rfC 
to find the reactances of the coil and 
capacitor, respectively, we discover 
(by no coincidence!) that each has, at 
60 cycles, a reactance of about 377 
ohms. Since these two resonances cancel 
each other, only the 100 ohms of re- 
sistance impedes the flow of current 
through the circuit. 

Whipping out and applying our 
trusty Ohm's Law (I =E /R =100 /100), 
we learn that our 100 -volt generator 
will send 1 ampere of current surging 
back and forth through the circuit. 
But the voltage drop across a capacitor 
or coil is equal to its reactance in ohms 
multiplied by the amperes of current 
flowing through it: thus we discover 

that we would have about 377 volts 
across our capacitor and another 377 
volts across our inductance. Believe it 
or not, but you can try it with any 
100 -volt a.c. source and a 1,000 -ohm- 
per -volt meter! 

Assuming that what we want to do 
with our series tuned circuit is to ob- 
tain a maximum flow of current through 
it, our best circuit is the one with the 
least resistance. Since the major por- 
tion of this resistance below 30 mega- 
cycles is contained in the coil, it fol- 
lows that a high- inductance, low - 
resistance coil is ideal. The symbol Q, 
used to indicate this measure of merit 
of a coil is defined as the ratio between 
the coil's reactance and its resistance. 
The Q of the coil used in our illustra- 
tion would be equal to 377/100 or about 
3.75. Coils used in radio work may 
have Q's exceeding 100. 

Parallel circuits 
When our variable- frequency gen- 

erator is hooked across the parallel 
tuned circuit of Fig. 2, we find that at 
a low frequency the inductive reactance 
of the coil forms a low- impedance path 
across the terminals. At a high fre- 
quency, the capacitive reactance of the 
condenser does the same thing. How- 
ever, there is one frequency, again 
the resonant frequency, at which the 
two reactances are equal; at this fre- 
quency there is a high impedance to the 
flow of current from the line through 
the parallel tuned circuit. 

Fig. 6 shows the impedance of a par- 
allel tuned circuit. Note that it is almost 
an exact replica of the current -curve 
of the series tuned circuit. 

The why of this sharp increase in 
impedance at resonance is wrapped up 
in the fact that the currents through 
the inductive and capacitive branches 
of our parallel tuned circuit are 180 
degrees out of phase with each other. 
While the current is flowing from top 
to bottom through the coil, it is flowing 
from bottom to top through the ca- 
pacitor, and vice versa. Actually the 
current is oscillating back and forth 
through the tuned circuit like the bal- 
ance wheel of a watch, and this current 
and the voltages it produces are so 
timed that very little current from the 
line is able to flow through the circuit. 

Assume that the generator has built 
up a negative peak voltage on the top 
plate of the capacitor in Fig. 2. As this 
voltage begins to subside, the capacitor 
charge starts to force current through 
the coil and develops an expanding 
magnetic field about that coil. During 
the next quarter cycle, when the line 
voltage begins to build toward a nega- 
tive peak voltage on the bottom plate 
of the capacitor, the collapsing mag- 
netic field of the coil forces a counter 
e.m.f. of its own onto this plate to 
buck out the voltage from the line. 
When the line voltage reverses itself 
and rushes around to the top plate 
again to see if it cannot get its foot 
in the door there, this counter e.m.f. 
is right back there to slam the door 
in its face; and as long as the circuit 

is tuned to resonance, this exasperating 
voltage produced by the oscillating cur- 
rent within the tuned circuit is never 
caught napping. 

The whole thing is similar to, -. and 
about as frustrating, as, patting a mir- 
ror. No matter how nimbly you move, 
that other guy behind the glass always 
meets your outstretched palm with the 
flat of his own hand! 

There are just two ways to cross up 
this bar- the -door- they're -coming- in -the- 
window routine: One is to detune the 
circuit and thus throw off the timing 
of the oscillating current so that the 
line voltage can sneak some current 
through. The other is to weaken the 
voltage produced by the oscillating cur- 
rent by placing a resistor across the 
circuit. The current that flows through 
the resistor is dissipated in the form 
of heat and so is "lost," and the re- 
mainder of the circulating current is 
not sufficient to produce a voltage great 
enough to buck out the line voltage. 
This effectively reduces the resonant 
impedance peak of the circuit as is 
shown in Fig. 6. Sometimes we delib- 
erately "load" a parallel tuned circuit 
with a resistor to make it present a 
more uniform (but lower) impedance 
to an extended range of frequencies. 

While an unloaded parallel tuned 
circuit draws very little current from 
the line, the circulating currents inside 
' he circuit itself are usually high, being 
many times the line current. 

IOOV - 60n, 1H IODA 

,.oà 

Fig. 5- Series circuit resonates at 60 cycles. 

To review: in a series tuned circuit 
at resonance, the current and the ap- 
plied e.m.f. are in phase; the current 
is maximum; the impedance is mini- 
mum, equal to the ohmic resistance, 
and resistive; the voltage across the 
inductor is equal and opposite in sign 
to that across the capacitor; and both 
of the latter voltages are greater than 
the applied e.m.f. 

In a parallel tuned circuit at reso- 
nance, the impedance is maximum and 
resistive; the current from the line is 
minimum; the circulating currents be- 
tween the capacitor and coil are high. 

Perhaps their use as wave traps best 
illustrates the fundamental differences 
between the actions of the two circuits. 
Fig. 7 is an example. At 7 -a, the series 
trap forms a very low impedance path 
between the antenna lead and the 
ground at its resonant frequency, while 
it presents a higher impedance to all 
other frequencies and forces them to 
pass through the antenna coil to reach 
ground. At 7 -b the parallel tuned cir- 
cuit in series with the antenna lead 
says "thou shalt not pass" to its reso- 
nant frequency, but it presents little or 
no obstacle to the passage of all other 
frequencies. The kind of guy who wears 
both belt and suspenders and never 
wants to be half safe could use both of 
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these circuits to get rid of a single un- 
wanted signal. (Not a joke- sometimes 
it's necessary! -Editor.) The. parallel 
circuit would keep most of it from 
reaching point X, and the series circuit 
would bypass the rest to ground. 

IMPEDANCE 

R= RESISTANCE 

RESONANCE 

FREQUENCY 

Fig. 6- Resistance lowers O of parallel tank. 

To "tune" our tuned circuit, or vary 
its resonant frequency, we must vary 
either the inductance or the capacitance. 
Mechanically, it being usually easier to 
use a variable capacitor with a fixed 
inductance, that is the most common 
type of tuned circuit. However, by 
changing the core material of the coil, 
we can vary its inductance (as pointed 
out in Part III), and therefore "slug - 
tuned" circuits are becoming more and 
more common. A coil tuned with a 
movable slug is shown second from 
right in the accompanying picture at 
the bottom of page 47. 

SERIES 
IMP 

NT COL 

a 

PARALLEL 'TRAP 

X 

ANT COIL 

b 

Fig. 7 -Tuned circuits employed os wavetraps. 

The thing to keep clearly in mind is 
that tuned circuits permit you to single 
out a particular frequency and lead it 
down an irresistible path or to throw 
an insurmountable barrier across its 
way. You are the boss! 

C -R TUBE DISPOSAL 
"Use discretion in disposal of pic- 

ture tubes" warns Sylvania News in 
a recent issue. The service technician 
can be held legally liable if some child 
or curious adult comes to grief through 
investigating or playing with tubes 
that have been discarded in such a way 
that they remain a menace to safety. 

The safe and easy way to dispose of 
a large cathode -ray tube is to pack it 
in its own or a similar carton, seal it 
Hp, then drive a heavy tool or steel 
or iron rod through the bulb end or 
side of the case. Then you have just 
so much broken glass to deal with, and 
there is no danger from flying particles. 

Much has been written about the 
proper and careful handling of "live" 
television viewing tubes. This is the 
first item we have seen on the disposal 
of dead ones, an operation which will 
be very important in a year or two. 
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Industriai Radio Service 
THE Lamson Company of Binghamton, 

New York, is a typical industrial 
plant employing 950 men and women. 
In its office may be found tape and wire 
recorders, and throughout its plant are 
strategically located loudspeakers 
coupled to a 50 -watt PA and intercom- 
munication system. A complete minia- 
ture broadcasting studio from which 
employees may hear music, speech, and 
entertainment is an essential feature of 
everyday plant operations. 

Jack Rose, service technician of Bing- 
hamton, handles repair and mainten- 
ance of all radio apparatus in the plant. 
His charge of $200 yearly includes 52 
weekly check -ups. Once a week Rose 
checks all office recorders, the plant PA 
unit, and a disc recorder which is used 
by employees to wax birthday and anni- 
versary greetings, which they take 
home. In addition to the $200 retainer 
fee he makes an additional $25 yearly 
charge covering tubes and components. 

Rose has more than 11 factories of 
varying sizes on his weekly check -call 
list. All factories sign a contract which 
calls for weekly inspections and repairs 
or replacements when necessary. Rose 
calls these contracts "radio insurance 
industrial plant policies." 

The Winters Radio Service of Salt 
Lake City, Utah, is interested in indus- 
trial plant employees. 

All employees of any Salt Lake City 
plant may obtain a "factory worker 
radio service certificate." This certificate 
entitles the holder to three inspections 
yearly at quarterly intervals for the 
sum of $15, regardless of the model 
radio owned. Radios are guaranteed to 
play in the periods between such inspec- 
ion calls and when necessary emergency 

' nspections are made. 

Employees are also privileged to have 
ailing radios repaired at a $1.25 -per- 
hour service rate, plus prevailing re- 
placement part costs, less a 15',, dis- 
count if radios are left at the plant for 
pickup and return. Plants provide a 
small room where sets may be left and 
tagged with the owner's name. Em- 
ployees receive a statement with re- 
turned radios and leave the payments at 
the factory payroll office in a sealed 
envelope addressed to the radio tech- 
nician. Payment must be made within 
one week of the radio's return or the 
set owner is placed on the black list 
which makes him ineligible for credit 
on future service jobs. 

The Winters Radio Service bas 34 
plants of varying size in the Salt Lake 
City region at which its service truck 
calls daily to make pickups and returns. 
According to this organization, radio 
service problems yield handsome divi- 
dends indeed. 

The Pacific Industrial Radio Service 
of San Francisco, California, is espe- 
daily interested in installation and 

'maintenance of industrial plant juke 
boxes. This radio service concern installs 
juke boxes in workers' lounges and re- 
laxation rooms. Each week technicians 
check the jukes and install new records. 
Such factory juke boxes require no 
nickels. Employees merely select a re- 
cording when they are in a mood for 
music. Pacific Industrial charges fac- 
tories a flat fee for the juke box plus a 
weekly service fee which includes a 
change of records. They purchase old 
units from juke box operators, recondi- 
tion them, and install them in factories. 
At present they have a factory juke -box 
route which includes 34 industrial 
plants. -Conklin 

Rugg, xted bow. C. Collins, Fullerton, Calif. 
"And you say all you did was call in your rodio technician, lower the vertical sweep 

and reset the horizontal sweep." 
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111111 io Sel and Servi Ie it eview 

MEASURING about x 12 x 
51/4 inches in its plastic tic cab- 
inet, Zenith's model 7H918 

(7F03 chassis) looks like any 
small bedside receiver and is as easy 
to operate. Instead of snaps. pops. and 
crackles along with your soap opera, 
however, you'll hear only blissful si- 
lence in the background, for this is an 
FM receiver of unusual sensitivity with 
an Armstrong limiter- discriminator 
circuit. 

Using the built -in power -line con- 
nection as an antenna, the receiver 
performed very well in the middle of 
New York. Outside of the city it showed 
a sensitivity superior to most other FM 
receivers and tuners tried and its se- 

lectivity was very nearly as good. Tone 
-always a matter of personal taste - 
appeared to the reviewers slightly over - 
bassed and highs were attenuated, 
though not missing altogether. Service 
technicians and technically minded 
buyers, however, will have little dif- 
ficulty in adjusting tone to suit them- 
selves, as outlined farther on. The set 
is very easy to tune and shows no 
warm -up drift. 

As the circuit schematic shows, seven 
tubes are used; all are miniatures. The 
I2BA6 is an untuned r.f. amplifier. One 
side of the a.c. power line is normally 

12BA6 

RF 81V .=s.69 u1.1 

New Zenith FM set has 
sensitivity, stability 

tied to the 1213A6 grid through 7.5- 
and 100 -µµf capacitors, making the 
power line itself act as antenna. Re- 
versing the plug in the sockets seems 
to make a difference on some stations, 
as does the position of the line cord. 
Normally it should be stretched out. 
An outside antenna may he connected 
to the set with 300 -ohm line. The blue 
lead from the power lead is discon- 
nected from the F screw terminal on 

the back of the cabinet, and the 300 - 
ohm line is connected to the F and G 

posts. 
The 12AT7 dual- triode is the con- 

verter. One triode is the oscillator, its 
signal being coupled to the other grid 
through the 0.68 -1818f capacitor. The two 
tuned circuits-oscillator and converter 
-are permeability- tuned. The movable 
slugs are terminated in semiflexihle 
rods which move between two rollers 
above the chassis. One roller is turned 
by the dial cord; the other is free but 
is pushed tightly against it by a spring. 
The effect is something like a clothes 
wringer. 

There are two stages of permeability - 
tuned i.f. at 10.7 me and a single Arm- 
strong limiter. The I9T8 is the dis- 
criminator and first audio tube. This 
tube is a duo- diode -triode combined with 
a single diode. The single diode and one 

12AT7 

80, COW 

I2BA6 

1ST ,F 
86V s_ 95V 

12BA6 

2ND IF 

of the diodes associated with the tri- 
ode are used for detection. The 35B5 
output stage feeds a 4 -inch PM speaker. 

There are two tone- control networks 
in the audio section. The first is the 
familiar .02 -µf capacitor across the 
primary of the output transformer. Re- 
moving this or substituting a smaller 
capacitance will restore the highs and 

MIXER TUNING, SLUGS 

LINE ANTENNA 

Chassis photo shows tuner, safety interlock. 
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Complete circuit schematic of th4 Z.3nith 7F03 FM receiver chassis. The single limiter does o good ¡ob, even in a nosy New York location. 
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Allied Radio ,r,ne 

Get Radio's Leading Buying Guide 
Here's the Buying Guide to everything in radio for every- 
one in radio! Preferred by expert service technicians, engi- 
neers, sound men, Amateurs, builders and experimenters - 
it's packed cover to cover with the world's largest selec- 
tions of quality equipment at lowest money -saving prices. 
See the latest in TV and home radio receivers; radio - 
phonos with new three -speed changers; new Sound Sys- 
tems, P.A. equipment and high- fidelity sound components; 
recorders and accessories; full selections of newest Ama- 
teur receivers and station gear; test instruments; builders' 
kits; huge listings of parts, tubes, tools, books, diagrams. 

ALLIED gives you every buying advantage; speedy de- 
livery, expert personal help, lowest prices, assured satis- 
faction- -plus the most liberal Time Payment plan in radio. 
Get the new 1950 ALLIED Catalog. Keep it handy -it will 
Save you time and money. Send today for your FREE copy! 

LARGESTSTOCKS QUICK, EXPERTSERVICE 

Send for your FREE copy of 
Radio's Most Complete Catalog 

Use the coupon below-NOW! 

THE WORLDS 

LARGEST 

RAfl10 

SUPPLY 

HOUSE ' . . 

SEPTEMBER, 1949 

WORLD'S LARGEST STOCKS 
Everything in radio for everyone in 
radio! ALLIED's huge stocks are the 
world's largest, including complete 
lines of all leading makes of parts 
and equipment. Get everything you 
need from one dependable central- 
ized source- ALLIED RADIO! 

TELEVISION A NOME RADIOS 
See ALLIED's outstanding selection of 
new Television sets, new table model 
radios, FM -AM combinations with new 
Three -Speed Automatic Changers. 
Save on these radio models -the 
choice of experts! 

AMATEUR STATION GEAR 
You'll find everything you need for 
your shack in the new ALLIED Cata- 
log. See all the latest releases in re- 
ceivers, transmitters, parts, station 
equipment -the biggest and most 
complete listings in Ham radio! 

NEW SOUND EQUIPMENT 
Packaged, ready -to -use Sound Sys- 
tems; amplifiers guaranteed for one 
full year; high -fidelity sound compo- 
nents; everything in speakers, mikes, 
P.A. accessories, intercom and record- 
ing equipment -ALLIED RADIO is 
headquarters for Soundmen! 

Radio's Leading Buying Guide 

ALLIED RADIO CORP. 

833 W. Jackson Blvd., Dept. 2 -J-9 

Chicago 7, Illinois 

Send FREE New 1950 ALLIED Catalog. 

Name 

Address 

City Zone State 
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DON'T BUILD ANY 

TELEVISION KITS! 
-When you can pick up a factory wired and 
tested 630TV Television Set, complete with tubes, 
ready to operate -at the same price as a kit! - 
Why fuss or have headaches? 
This is the famous RCA Type 630TV chassis 
which has proved to be superior to anything yet 
developed. We need not describe the 630TV 

. chassis -you already know about it. The design 
and operation is excellent -and its fully guar- 
anteed! Complete with tubes, reody for cabinet 
installation. -Will operate the 10", 12 ", 12i /2 ", 
15 ", and 16" Picture Tubes. 
Price, Less Picture Tubs $151.50 le" Glass Tube $57.50 

AC. DC TELE- BOOSTER 
CHECK THESE FEATURES 

Uses 3 type 6AK5's in an extremely stable and 
efficient wide -band amplifier circuit. Self -con- 

. tained power supply using selenium rectifier. 
Covers all television channels in use. Elimi- 
nates need for outdoor antennas in many loca- 
tions. Will actually make difference between 
"Flat" and very bright pictures on weak stations. 

Improves receiver immunity to off -channel 
interference. Can be tuned to boost weak station 
or turned off to provide normal reception. 
Simple to install and operate, requires only 
external connection to receiver. c ¡ Operates on 110 volts AC or DC. $16.95 ONLY 

DUAL SPEED AC /DC 
PORTABLE RECORD PLAYERS 
These units were manufactured for the United 
States Government. Used, but reconditioned for 
resale. at a sensationally low price. 
The motors ors of the dual speed type- 33 -I/3 
and 78 RPM with fully adjustable speed control 
and will operate on either 110 Volts AC or DC. 
No noisy inverters required for DC use. Smooth 
silent operation. 
Cabinets are solidly constructed for portable 
use and are covered with attractive leatherette. 
Complete with an electrodynamic loudspeaker, 
built -in pickup and amplifier, just plug -in and 
play. 
Priced Ridiculously Low While They $16.95 Last -Only 

5 TUBE AC /DC SUPERHET KIT 
Beautiful plastic cabinet with complete parts 
and instructions to quickly and easily make up o 
sensitive 5 tube AC /DC superheterodyne broad- 
cast radio. Plenty of volume with good tone 
quality is assured by the beam power stage and 
the PM Dynamic speaker. 
All material including tubes are furnished for 
less than half the cost of the built up radio. 
Nothing else to buy. Tubes used ore, l- 12SÁ7, 
I.12SK7, 1. 12507, l -5016, l -3575. Powerfully 
sensitive built -in loop included. 
Price including all tubes and cabi- $8.95 net. 

TWO STATION INTER- 
COMMUNICATION SYSTEM 

Radiomen -provid yourself with an additional 
source of income by selling and installing these 
high quality -low cost intercoms. 
Selling Features: For the nursery (baby sit- 
ting) or sickroom In private homes -room to 
room -garage to house -basement to attic, etc. 

Busy businessmen Ideal for use in television 
antenna installation and servicing- instead of 
unhandy earphones Simple installation-only 
2 wires to connect Housed in an attractive 
walnut case, I master and I slave station, com- 
plete with tubes. 

Price 
Extra for 50 feet twin -lead cable. 

$11.95 -$1.00 

MODEL NFRD -RADIO NOISE 
FILTER 

if it doesn't work, send it back!! 
We absolutely guarantee that our Model NFRD 
will el.minate all line noises when properly con- 
nected to radios, television sets, short wave sets, 
motors, electric shavers, refrigerators, vibrators, 
oil burners, transmitters, and all other sources 
of interference. This unit will carry up to 12 

amperes or UM KW of power and may be used 
right at the source of interference or at the 
radio. 
Small site only 3" s Ii /t" x 7ii/ $1.95 Very low price only EACH 

Satisfaction guaranteed on all merchandise. 
All prices F.0 B. New York City 

WRITE FOR FREE CATALOGUE TO 

RADIO DEALERS SUPPLY CO. 
154 Greenwich St. New York 6, N. Y. 

Service technicians should appreciate the lack of crowding under the receiver's chassis. 

give a somewhat more brilliant tone, 
though it will also allow noise to enter 
the speaker and thus necessitate more 
precise tuning. 

The other is a negative feedback ar- 
rangement between the cathode of the 
power -amplifier and the grid of the 
first audio. The percentage of feedback 
is limited by connecting the loop to an 
820 -ohm resistor at the bottom of the 
volume control. Because of the .05 -ftf 
capacitor and 1,000 -ohm resistor in the 
loop, the feedback consists substantially 
of frequencies above 3,000 cycles. To re- 
duce the bassiness this causes, values 
for the resistor and capacitor may be 
changed. Omitting the network entirely, 
however, causes an unpleasing lack of 
bass. 

Zenith, apparently conscious of the 
danger inherent in a.c: d.c. chassis, has 
so designed the set as to make it im- 
possible to touch anything connected 
to the chassis unless the back is re- 
moved. (The back has a warning sten- 
ciled on it as well.) The controls are 
insulated. Moreover, when the back is 
removed, a socket attached to it dis- 
connects from a male plug on the 
chassis so that no line voltage is con- 

nected to the set -an interlock arrange- 
ment, in other words, like those found 
on television receivers. This is a very 
unusual and commendable feature as 
it makes the set genuinely shockproof. 
Even the screws holding the chassis to 
the cabinet are not underneath as in 
the usual receiver. They are inside, 
where they cannot be touched unless the 
back is removed. 

The receiver is aligned in the usual 
manner, preferably with an FM gen- 
erator and oscilloscope. Alignment fre- 
quency for the r.f. section is 98 mc. The 
tuning slugs for the oscillator and 
mixer coils may be adjusted after melt- 
ing, with a hot iron, the cement which 
prevents them from turning. A drop of 
speaker cement should be put on each 
after alignment to hold it in place. 

A .05 -ttf capacitor should be con- 
nected in series with the signal gen- 
erator when aligning the i.f.'s and a 
270 -ohm resistor when aligning oscilla- 
tor and mixer. 

This receiver cannot, of course, re- 
produce the full tonal possibilities of 
FM. As a substitute for the usual noisy, 
distorting AM bedside set, however, it 
is ideal. 

FRINGE RECEPTION DISCUSSED AT LITTLE ROCK 

Members of the Greater Little Rock, 
Ark., Radio Servicemens Association 
and their visitors heard Robert W. Bar- 
ton, Motorola engineer, discuss "Tele- 
vision Reception in Fringe Areas" at 
their regular meeting which was held 
on June 17. 

Mr. Barton stated that a skilled tech- 
nician could do much to improve re- 
ception, particularly by the use of 
proper antennas. These should be 
stacked directional arrays -cut for the 
one channel on which reception is de- 
sired- rather than the broadband type. 
A particularly promising antenna for 
fringe areas, he continued, is the 
rhombic. Though it demands much 
space and must be oriented exactly both 
horizontally and vertically for the best 
results, a superior rhombic is close to 
being ideal for weak -signal areas. 

Boosters are another useful aid, and, 
where transmission lines are long or 
signal -noise ratio bad, should be in- 
stalled right up at the antenna. If two 
boosters are used, they should be "stag- 
gered," i.e., one tuned to the video and 
the other to the sound carrier. Other- 
wise they might tend to sharpen the 
signal too much, causing serious loss of 
Picture definition. 

Mr. Barton's address was followed 
by a short general discussion on organ- 
ization problems, in which visitors from 
Hot Springs, whose association faces 
a number of difficult local problems, 
took an especally active part. Service 
technicians from three other Arkansas 
points (Pine Bluff, Magnolia, and For- 
dyce) were also present at the meeting. 
The total number of technicians attend- 
ing was more than 30. 
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e -j MONEY BACK GUAR A N TEE - We believe units offered for sale by mail order should be sold 
only on a "Money- Back -If- Not -Satisfied" basis. We carefully check the design, calibration and value g 

of all items advertised by us and unhesitatingly offer all merchandise subject to a return for credit or 
Irefund. You, the customer, are the sole judge as to value of the item or items you have purchased. 

A COMBINATION 

20,000 OHMS PER VOLT MULTI -METER 
and TELEVISION KILOVOLTMETER 

The Model T V-20 operates on self -eon. 
mined batteries. Comes housed in beau- 
tiful hand -rubbed oak cabinet cam - 
plele with portable cover. Built -In High 
Voltaar Probe. H. F. Probe. Test Leads 
led all operating instructions 

Added Feature: In- 
eludes an Ultra Nigh 
Frequency Voltmeter 
Probe with a frequen- 
cy range up to iMito 
M ES Al.; T CL ES. W hen 
plugged into the Mod- 
el TV -20, the V. H. 
rrobe converts the unit 
Into a Negative Peak - 
Reading N. F. Volt- 
meter. 

$39.95 

Specifications: 

h D.C. Voltage 
Ranges: (At 
20.000 ohms per 
Volt/ 

0.2.5'10'50/100' 
250/500/1,000' 
5.000 / 50.1/00 
Nuts) 

8 A. C. Voltage 
Ranges: (At I. 
uuu ohms per 
Veit/ 

0-2.5,10/50/100 
250'500/1,000.' 
5.000 Volts 

5 D. C- Current 
Ranges 

0 -50 Microamperes 
0-5/50 500 Milli- 

amperes 
0-5 Amperes 
4 Resistance 

Ranges: 
0-2 000 / 20,000 

ohms. 0 2 2u 
Megohms 

7 D. B. Ranges: (All D. B. 
ranges based on 
ODb =1 Mv. in- 
to a 600 ohm 
line) 
- 4 to + 10 db 

8 to f 22 db 
1 22 to t 36 cob 
128 to e 42 db 

36 ta f 50 db 
1 42 to e 56 db 

48 to i 62 db 
7 Output Voltage 

ranges: 
0 to 2.5'10'50 - 

IOU 2511r500 - 
1,000 Volts 

The Model 88 -4 C,,abinofion 

SIGNAL GENERATOR 
and SIGNAL TRACER 

Signal Generator Specifications: 
`Frequency Range: 150 Kilo- 
cycle.. to SO Megacycles. *The 
K.F. Signal Frequency is kept 
completely constant at all out - 
Pert levels. 'Modulation is ac- 
complished by Grid- blocking ac- 
tion which is equally effective for alignment of amplitude and 
frequency modulation as well as 
for television receivers. R.F. ob- 
tainable separately or modulated 
by the Audio Frequency. 
Signal T Speeifieations: 

)'ses III,- 

I.udm Iui -e 
Sylvania IN34 

r 
y I1 Diode fehlrh 

r 
- 

Wiled with a resIstanee-eapacile 
,ak [molder 

- 

De- 
moors of 3110 

.85 in .iii \Ie;:aryule.. w// 
The Medel M comes complete with all test 

S-/ V 
E T lead, and operating instructions. ONLY .. 

SUPER METER 
A Combination 

VOLT - OHM - MILLIAMMETER 
plus CAPACITY REACTANCE. 
INDUCTANCE and DECIBEL 
MEASUREMENTS. 
D.C. VOLTS: If to 7.5/15/75/150'7:0 
1:.011 ^, :110. A.C. VOLTS: 0 to 15/30/ 
150 '3101 1500 3a0 Volts. OUTPUT 
VOLTS: 11 to 11/30/150/;100/1500 /:113111. 
D.C. CURRENT: 0 to 1.5/15/150 ma.: 
n Io I :.imps. RESISTANCE: 0 to Silo.. 
Memo olmis. 0 to lo Megohms. CA- 
PACITY: .01111 111 .2 SUTil.. 1 In 4 SILI. 
feheilin L-.I Tor electrolytire. 1 REACT- 
ANCE - null (thms; 13.0011 Ohms 

I 75 to 70 Henries: 35 

I)ECIBEIS. In In + la. r10 to 

The model 670 comes housed in a rugged. 
crackle-finished steel cab- -0 'net complete with test 
leads and peeating i 

strucbans. Sire 5'r" t 2Y R 
NET 

The New Model 
TUBE TESTER TV 10 

Specifications: 
* Tests all tubes including 

4, 5, 6, 7, Octal, Lock -in, 
Peanut, Bantam, Hear- 
ing -aid. Thyratron. 
Miniatures, Sub- Minia- 
tures. Novels, etc. Will 
also test Pilot Lights. * Tests by the well- estab- 
lished emission method 
for tube quality, directly 
read on the scale of the 
meter. * Tests for "shorts" and 
"leakages" up to 5 Meg - 
ohms. * Uses the new self- clean- 
ing Lever Action 
Switches for individual 
element testing. Because 
all elements are num- 
bered according to pin - 
number in the BMA base 
numbering system, the 
user can instantly iden- 
tify which element is 
under test. Tubes having 
tapped filaments and 

The Mctlel Tv- 0 operates on 105 -130 
tubes with filaments ter - 

Volt 60 Cycles A.C. Comes housed in a 
beautiful hand -rubbed oak cabinet corn 

S8 urinating in mure [han 
one pin are truly tested 

plots with portable cower. 
NET with the Model TV -111 as 

any of the pins may be placer) in the neutral position when necessary. 
*The Model TV -10 does not use any combination type sockets. Instead 

individual sockets are used for each type of tube. Thus it is impossible 
to damage n tube by inserting it in the wrong socket. * Free -moving built -in roll chart provides complete data for all tubes. * Newly designed Line Voltage Control compensates for variation of any 
line voltage between lob V "Its and 1211 Volt, 

The Te 3 edel TELEVISION SIGNAL GENERATOR 

Model TV-30 
comes complete 
with shielded co- 

aial lead id 

operating In- 
structions. 

Enables align- 
ment of Tele- 
vision I. F. and 
front ends with- 
out the use of an 

Oscilloscope 

Specifications: 
Frequency 
Range: 4 Bands 
-No switching. 
18 -32 Mc. 35- 
65 Mc. 54 --9$ Mc. 
150 -250 Mc. Au- 
dio Modulating 
Frequency: 400 
cycles (Sine 
Wavel. Attenu- 
ator 4 position, 

ladder type with constant impedance con- 
trol for fine adjustment. Tubes Used: 
6C4 as Cathode follower and modulated 
buffer. 6C4 as R.F. Oscilator. 6SN7 as 
Audio Oscillator and power rectifier. 

The New Model 770-An A to Pocket -Size 

20 °a DEPOSIT REQUIRED ON ALL C.O.D. ORDERS 

VOLT -OHM MILLIAMMETER 
(Sensitivity : 1000 ohms per volt) 

Compact -measures :0+I- a 5 ." a 2'e ". 
Uses latest design 2!b accurate I Mil. 
D'Arsonval type meter. Same zero ad- 
justment holds for both resistance ranges. 
It is not necessary to readjust when 
switching from one resistance ranee to 
another. This is an important timesav- 
ing feature never before included in a 
V.O.M. in this price range. Housed in 
round- cornered. molded case. Beautiful 
black etched panel. Depressed letters 
filled with permanent white, insurer 
long -life even with constant use. 
Specifications: 6 A.C. VOLTAGE RANGES: 
o.í5 /311; 1b1 :3m 11111)':í111m sidle. 
6 D.C. VOLTAGE RANGES: 0 -:1_ 1-x'71 
151,/750151in snit.. 
4 D.C. CURRENT RANGES: (1l5e 15 1 -0 
yla. II -11_ .4 inae. 
2 RESISTANCE RANGES: 0.500 Ohms. 0 -1 
y @g ohm . 

The Model 770 comes complete 

twith 
self -contained batteries. 

est leads and all inn 
instructions. 

111 
NET 

GENERAL ELECTRONIC DISTRIBUTING CO. 
Dept. RC -9, 98 PARK PLACE 
NEW YORK 7, N. Y. 

SEPTEMBER 1949 
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Operation on 

160 METERS 
160 -METES MAP Of THE UNITED STAT;, 
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By RUFUS P. TURNER, K6AI* 

WITH the reopening of the 
160-meter band a new thrill 
awaits the postwar ham as 
well as the oldster who never 

got around to trying this band before 
the war. Reoccupation of 160 may also 
relicNe some of the congestion in the 
higher -frequency bands. 

Before the war, the 160 -meter band 
was a cozy meeting place for rag chews, 
especially among class -B phone opera - 
tors. It also was a natural for local 
code- practice broadcasts. Excellent for 
short -haul traffic and for 500 -mile (or 
better) nighttime contacts, 160 was 
known occasionally to uncover some in- 
teresting domestic DX. 

Operation on 160 meters introduces a 
few problems peculiar to itself. For ex- 
ample, tank circuits are much larger 
than on the higher frequencies. and 
BCI is of special concern because of 
the comparative nearness of 160 to the 
standard broadcast band. Transmitters 
must work straight through (that is, 

.. w1AY. 

oscillator, buffer, and final amplifier 
must all be on the same frequency -no 
doublers), and half -wave antennas are 
inconveniently long so that shorter 
antennas must he employed in most 
cases. 

Moreover, the new 160 -meter regu- 
lations bring further special require- 
ments into the picture: The entire pre- 
war band has not been reallocated; cer- 
tain portions, of it are assigned to 
specific geographic localities. The op- 
erator must provide satisfactory means 
for reducing the power input to his 
final amplifier to the specified nighttime 
power for his particular locality. (In 
one geogranhic section, nighttime oper- 
ation is prohibited altogether.) There is 
a limitation on daytime power, as well. 
Nowhere is the usual 1- kilowatt power 
input permitted. Emission is limited to 
Al (pure c.w.) and A3 I amplitude- 
modulated phone) . The new band i- 
shared with the vital Loran naviga- 
tional aid, and no interference may be 
caused to that service. 

What frequency and power? 
The map (Fig. 1) will enable you to 

determine quickly the legal operating 
conditions for your locality -which 160 - 
meter frequencies may be employed 
where you operate your station, and 
what daytime and nighttime power in- 
puts you may use. 

For example, if you live in Kansas. 
you may use only frequencies between 
1900 and 1925 kc and between 1975 and 
2000 kc. and you may use 500 watts in 
the daytime hut must reduce your pow- 
er to 200 watts at night. If you live in 
the State of Washington, on the other 
hand. you may use the saine frequencies 
but may run only 200 watts during the 
day and must reduce to 50 watts at 
night. In New York, your frequencies 
would be 1800 to 1825 ke and 1875 to 
1900 kc. and your power allotment is 
500 watts days and 200 watts nights. 
Night begins at official sunset, local 
standard time. 

How large a tank? 
After the war, coil manufacturers 

dropped 160 -meter coils from their 
catalogues because the demand for them 
had disappeared. They may be expected 
to reappear soon on the market. In the 
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C. RRYINC hundreds of telephone calls, coaxial 
cable runs through many lonely miles. Far from 
towns and people, master amplifying stations 
stand guard with a new automatic alarm system 

u developed by Bell Teleghone Laboratories. 
At a city terminal, the man on duty makes a 

check by laying a transparent log sheet over a 

13 
glass window, and dialing a master station hun- 
dreds of miles away. At once the station begins to 
give an account of itself, lighting lamps under 
the log sheet to report any abnormal operating 

u condition before it becomes an emergency. 

But when something happens that threatens 
serious trouble, the apparatus acts at once - 
maybe by switching in a spare coaxial - and calls 
a distant test board by ringing a bell. Sometimes 
he can take further steps by remote control; if 
not, he knows exactly how to brief the nearest 
repair crew. 

With this new alarm system, maintenance 
men need not be stationed at isolated points, 
just waiting for something to happen. Instead, 
they live in their home communities. This makes 
for better work ... and beta r telephone service. 

A a c H M 

BELL TELEPHONE LABORATORIES EXPLORING AND INVENTING, DEVISING 

AND PERFECTING. FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE. 

SEPTEMBER. I 9 4 9 
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mean ime, prospective 160 -meter con- 
structors will want to wind their own 
coils and start operation without delay. 

If you already have a 100 -µµf tuning 
capacitor in your transmitter, you will 
need a 100 -microhenry coil to hit 1800 
kc (the lowest currently assigned 160 - 
meter frequency) with the capacitor set 
to three quarters maximum. If your 
tuning capacitor is 50 µµf, your coil 
must have an inductance of 210 micro - 
henries. Both of these combinations will 
cover all four sections of the new 160 - 
meter band. You may determine the 
number of turns needed for either of 
these inductance values from any of the 
inductance tables, charts, or graphs ap- 
pearing in the radio handbooks, or use 
the following equation: 

/3d +91 X L 
N =i 

0.20 
where N - the required number of 
turns, d = diameter of the coil (inches), 
I = length of the coil (inches) and 
L = the desired inductance (micro - 
henries). 

For low -powered, single -ended oscil- 
lator, buffer, and final amplifier stages 
(using tubes up to and including type 
6L6), the 100 -µh coil may be made by 

OsC 

o 
160M 

BUFFER FINAL AM PL 

16C 160M 

Fig. 2- Buffer is between oscillator and p.a. 

close- winding 71 turns of No. 22 enam- 
eled wire on a 112 -inch- diameter form. 
The 210 -ph coil consists of 102 turns of 
No. 25 enameled wire, close -wound on 
a 11/2- inch -diameter form. Coils for 
higher -powered stages (using tubes 
from type 807 up) require heavier wire, 
the size depending upon the plate power 
input, and accordingly will require 
larger coil diameters and winding 
lengths. To determine the number of 
turns needed in these coils, first decide 
upon the size of wire which must be 

used and the maximum length and 
diameter you can accommodate in the 
stage in which the coil is to be used: 
then substitute these diameter and 
length values together with the desired 
inductance figure in the equation above. 

A quick expedient is to put your 
present 80 -meter tank on 160. This 
may be done by connecting an auxiliary 
fixed capacitor (air or vacuum type) 
in parallel with your present 80 -meter 
tuning capacitor. The capacitance of 
the auxiliary unit must be equal to 
three times the capacitance of your 
80 -meter tuning capacitor. Connections 
must be made with short, heavy leads. 

Recommended lineup 
A 160 -meter transmitter must he 

operated straight through; that is, 
every stage must be on the same fre- 
quency as the radiated signal. If a 
doubler were included anywhere in the 
160 -meter rig, the preceding stage 
would have to operate between 900 and 
1000 kc. in the standard broadcast band. 

We cannot recommend this, since bitter 
experience indicates that even the best 
boxed -up, broadcast -band amateur oscil- 
lator can, and usually does, interfere 
with nearby broadcast receivers. 

When operating straight through, it 
is advisable to employ a tuned buffer 
stage between the oscillator and final 
amplifier (see Fig. 2), especially when 
the final amplifier is modulated. And it 
is good p.actice to shield the stages 
from each other. A flat, vertical, sheet - 
metal baffle plate usually will provide 
sufficient shielding. 

If the buffer stage is a triode, it must 
of course be neutralized. However, this 
introduces very little inconvenience, 
since generally it is easier to neutral- 
ize in the 160 -meter band than at the 
higher amateur frequencies. Screen - 
grid tubes, such as the 807, will require 
no neutralization in buffer stages, pro- 
vided they are mounted in tube shislds 
and their grid and plate circuits 
shielded from each other. They do have 
a marked tendency to take off on their 
own at higher frequencies unless para- 
sitic suppressor resistors are connected 
in their control -grid (and often plate) 
leads. 

Either a crystal oscillator or v.f.o. 
may be employed on 160. Like 160 -meter 
coils, inexpensive 160 -meter crystals 
have not been available in any profu- 
sion on the postwar market. But their 
reappearance may be expected within a 

short time. If a v.f.o. is employed, the 
tunable oscillator stage must be fol- 
lowed by one or two buffers (or un- 
tuned class -A isolator stages) in addi- 
tion to the regular buffer stage of the 
transmitter. This is to provide suffi- 
cient isolation. In a straight -through 
circuit, there is a pronounced tendency 
for modulation or keying in succeeding 
stages to react upon the oscillator f re- 
quency unless fully isolated. 

Accurate frequency- measurement fa- 
cilities must be available if a v.f.o. is 
used on 160. Only by knowing the oscil- 
lator frequency closely can the operator 
be sure of keeping within the limits of 
the channels assigned to his locality. 

Power reduction 
Since the new regulations call for re- 

duction of power at night, adequate 
means must be provided for power re- 
duction and measurement. 

To reduce power: 1. Use a Variac or 
similar adjustable autotransformer in 
the primary circuit of the final plate 
transformer. 2. Use a final plate trans- 
former with a tapped primary or sec- 

ondary. 3. Reduce loading or excitation, 
or both. 

Whatever method of power reduction 
is employed, the 160 -meter operator 
must be sere of his power measure- 
ments. The simplest method is to meas- 
ure the final amnlifier plate voltage and 
plate current. Multiply the voltage by 
the current (amperes) to obtain the 
plate power input. If you are not sure 
of the accuracy of the meters used, it 
is far better to reduce to a lower power 
value than that specified by regula- 
tions. 

The antenna bugaboo 
Few amateurs have enough "house 

room" for a full -grown 160 -meter an- 
tenna. A half -wave flat -top at 1800 kc 
is 260 feet long; and 1800 -kc, quarter - 
wave, open -wire feeders are 1331 feet 
long. 

Several schemes found workable in 
the past are illustrated in Fig. 3: 

Fig. 3 -a. This is a popular bent -type 
antenna with quarter -wave in both the 
horizontal (flat -top) and vertical (lead - 
in) portions. The vertical wire must 
he kept as clear as possible of all build- 
ings, trees, and other obstructions 
whether metallic or nonmetallic, since 
it is a part of the radiating system. 
The vertical wire must be rigidly sup- 
ported. The tuning network may be an 
exact duplicate of the final amplifier 
tank. 

Fig. 3.b. In this double -bent arrange- 
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Fig. 3 -a-The bent antenna for 160 -meter use. 
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Fig. 3- b- Antenna with three bent sections. 
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Fig. 3 -c -One folded horizontal arrangement. 
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Fig. 3 -d -A possible small -space arrangement. 
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Fig. 3 -e- Two -band antenna is for 80 and 160. 
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600, D.e-rws - 
Dear Mr. Simpson: 

Congratulations! The Simpson Model 

480 FM -TV Genescope is the perfect instru- 

ment for the proper alignment of all FM and 

TV receivers. 

says FRANK SMOLEK, 
In addition to providing all n 

General Service Manager of Zenith 

In addition to prov1ding all necessary signal sources, the new Simpson Genescope 
Includes a high sensitivity oscilloscope of unique advanced design, complete in 

every detail. Sensitivity 25 millivolts per inch. Wide bond response to 3 mega- 
cycles or more. Equipped with a high frequency crystal probe for signal tracing. 
AM and FM oscillotor sections provided with large, easy to read dials with 
20.1 vernier control and 1000 division logging scale. Reyolulionary, Ingenious, 
Exclusive output termination provides for various receiver impedances, either 
direct or through on isolating condenser. 

Step attenuator for control of output. 

Size: 22 "x 14 "alt /i ". Weight 45 lbs. Shipping Weight 54 lbs. 

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

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

AMPLITUDE MODULATED 
OSCILLATOR 
Bond A- 3.216 megacycles 

Bond B -15 -75 megacycles 

Band C -75 -250 megacycles 

30% modulation at 400 cycles 
or unmoduloted 

Continuously variable attenuotor 
Visual method of beat frequency 

indication 

FREQUENCY MODULATED OSCILLATOR 
Bond A-2-120 megacycles 
Band B- 140.260 megacycles 
Sweep width variable from :era to 15 

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

Modern PDf and TV development and servicing requires 
the use of test equipment made to exacting standards. With 
this in mind Simpson offers you the Genescope with the as- 

surance that everything possible has been done to make it the 
most accurate, flexible and convenient instrument available. 
The Genescope will render many years of uninterrupted service 
and always produce accurate results. 

SEPTEMBER, 1949 

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

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

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

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

SIMPSON ELECTRIC COMPANY 
5200 -5218 WEST KINZIE STREET CHICAGO 44, ILLINOIS 

In Canada Bach- Simpson, ltd., London, Ont. 
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ment, both the vertical sections must be 
rigidly supported and must he kept as 
clear as possible of all obstructions, 
such as buildings, trees, etc. 

Figs. 3-e. 341. These folded horizontal 
arrangements embrace a single quarter - 
wave folded on itself (Fig. 3 -d) and are 
adaptable to smaller roof space. Note 
that the 2 -foot connecting sections are 
included in the total quarter -wave in 
each instance. Both the folded horizon- 
tal sections of these antennas and the 
vertical lead -in wire must be rigidly 
supported so that the separate sections 
do not move with respect to each other. 

Fig. 3-e. This scheme enjoyed some 
popularity among prewar hams who 
commuted regularly between SO and 
160. In this scheme, the feeders (which 
usually are a quarter -wave long) are 
tied together at the transmitter end 
and connected to the top of a tuning 
unit. 

While none of the antennas of Fig. 3 
will give results exactly as good in 
every sense as a conventional 160 - 
meter, half -wave job, each will operate 
sufficiently well, when properly installed 
and tuned, to insure 160 -meter enjoy- 
ment in cases where erection of a half - 
wave flat -top is impossible. 

The Marconi antenna 
The quarter -wave, or Marconi, an- 

tenna was a favorite among prewar 
I60 -meter amateurs. A quarter -wave on 
160 is 130 feet, and an inverted L 41) 
feet high and 90 feet long (for exam- 
ple) is comparatively easy to erect. 
(Of course, 90 feet high and 40 feet 
in the flat -top would be much better.) 

The Marconi antenna is series -fed 
(Fig. 4). A coil about the size of your 
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Fig. 4- Marconi ontenna was prewar favorite. 

output tank is used in series with the 
largest capacitor you can conveniently 
get. Anything from 365 to 1,000 Itpf 
may be used. The coil can he tapped for 
further adjustment. The antenna of 
Fig. :3 -e may also load up better if 
tuned as a Marconi. 

The ground connection must he a 
good one. The best ground will be ob- 
tained by burying a number of long 
lengths of heavy wire as deep as pos- 
sible in moist earth, preferably radiat- 
ing outward from the common connec- 
tion point like the spokes of a wheel. 
The next best ground undoubtedly is a 
cold water pipe to which a stout, tight 
connection is made. Do not. under any 
circumstances, attempt a ground con- 
nection by hooking to the heating sys- 
tem of a building, gas pipes, or buried- 
end downspouts. 

Where a good ground is impossible, 
a counterpoise should be erected. in its 
simplest form, a counterpoise is an- 

other wire strung under an aerial and 
a few feet above the ground. A number 
of parallel wires will give better re- 
sults. The counterpoise need not he 
directly under the aerial. Many ama- 
teurs have used them in hack yards 
and running in the opposite direction, 
or even on another roof, at the same 
height as the main aerial. Generally 
speaking, the poorest counterpoise is 
slightly better than the best ground. 

A counterpoise roughly 130 feet long 
will put your transmitter right in the 
middle of a half -wave antenna system. 
Excellent results may be expected from 
such a hookup (Fig. 5), especially if 
the counterpoise and aerial can be run 
in opposite directions at the same 
height, making an antenna much like 
a standard dipole. 

Interference 
In several respects, a 160 -meter sta- 

tion is more likely to interfere with 
nearby broadcast receivers than a 
higher -frequency amateur rig. This is 
due principally to closeness of the 160 - 
meter band to the standard broadcast 
band. Principal forms of this inter- 
ference include: superheterodyne inter- 
ference, caused by 160 -meter signals 
beating with the local oscillator in the 
receiver to set up images on the broad- 
cast dial; crass talk, usually found only 
in poorly shielded receivers, a form of 
interference in which the amateur sig- 
nal is tuned in and out with one or 
more broadcast stations, usually with- 
out whistles or "birdies "; and spurious 
Ireglrueies caused by overmodulation 
of the 160 -meter transmitter. 

The remedy for the latter is obviôus 
-don't overmodulate if you want to 
keep out of your neighbors' receivers. 
In each of the other cases, a good wave - 
trap connected in the antenna lead of 
the receiver usually will remove the 
offending signal. A small, effective 160 - 
meter wavetrap may he made by con- 
necting in parallel an 0.166- millihenry, 

TRANSMISSION 
The transmission -line standoffs man- 

ufactured by John Odegaard, Brooklyn. 
N. Y. are novel in construction and 
unusually versatile and easy to use. 
Each consists of a cadmium- plated, 
hardened -steel, flat nail and a small 
piece of specially punched polyethylene 
similar to that of which ribbon trans- 
mission line is made. 

The nail is shaped much like a floor- 
ing or horseshoe nail, with small 
"steps" along one edge. it may he 
driven into wood, the mortar between 
bricks, or iron or aluminum television 
antenna mast pipes. It may be used 
to join the antenna mast to an exten- 
sion. as shown in the photo. A lead 
weight back: up the pine in this case. 
No drilling is necessary; the nails may 
simply he hammered in and through. 

The top row of standoffs in the wall 
(see photo) shows the sequence of op- 
erations. The nail is hammered in, 
then one of the slots in the polyethy- 
lene strip is forced over the head. The 

lattice -wound r.f. choke (such as a 
Miller No. 610) and a 50 -p)tf, minia- 
ture, variable capacitor. Wavetraps 
should be mounted in a shield can and 
installed as close as possible to the 
receiver antenna terminal. 

The wideband video amplifier of a 
television receiver passes everything 
from zero to 4 megacycles and is a 
vulnerable spot for 160 -meter inter- 
ference. This form of TVI can be obsti- 
nate and ornery, since it enters the 
video channel by direct pickup rather 
than through the TV receiver front 
end, and usually is not removed by a 
wavetrap in the antenna circuit. How- 
ever, video amplifiers are well shielded 
in most television receivers and per- 
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Fig. 5-A counterpoise is better than ground. 

haps this type of interference will not 
be widespread. Harmonics of 160 -meter 
signals may enter the video i.f. channel, 
this channel often being operated in the 
vicinity of 25 megacycles, but, accord- 
ing to reports of preliminary tests, they 
sue amenable to wavetrap action. 

While on the subject on interference. 
a final word should be said regarding 
the fact that our postwar 160 -meter 
band is shared territory. We rub elbows 
in this band with Loran, which is a 
vital service that can attain life and 
death importance. Under no circum- 
stance can we afford to interfere with 
this service. Nor can we run the risk 
of losing 160, a fine band for local 
traffic, emergency work, rag chews, and 
a multitude of other applications. 

LINE STANDOFF 
cable is placed beneath the flap and the 
strip is folded over the cable, the other 
slot going over the nail head. 

Assembly steps for the standoff are numbered. 
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100 Sixth Avenue, Ness' York 13 
ORDER BARGAINS! 

Please send my FREE CATALOG No. 9l. 

FPlease fill attached order. I enclose S. ... in 
postal note, money order or check. Will remit few 
cents postage when order is received. 
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Jobbers: Write for Price Information 

NEW 

TELEKITS 

10.8 $82.99 
1 -B $59.50 

Sparkling new Telekit 10 -B has 52.inch screen. 

Brand new compact lay -out has video tube 
mounted on chassis. Big illustrated easto- follow 
instruction book guides you step by step through 
easy assembly. No special knowledge of television 
is required. All you need is a soldering iron, 
pliers, and screw driver. 10 -B Kit con be used 

with 121h, 15, 16 -inch tubes. Telekit 10 -B, 

$52.99. Tube kit, including 108P4 and all other 

tubes, $55.80. 10 -B Telekit cabinet, $15.95 to 

$24.50. Telekit Guarantee includes free factory 

service. 
Write for catalog listing 10 -B and 7 -B Telekits. 

New 7 -B Telekit for 7 -inch tube, $59.50. Tube 

kit, including 71P4, $39.58. 7 -B cabinet, $15.95 
io $24.50. 

_ 

GREAT deal 
of work 
has been 
done in 

Britain and much 
is still being done 

on wide -range phonograph records. At 
first thought one might wonder why all 
the fuss. The upper limit of hearing in 
people under 40 years of age is no more, 
on the average, than about 14,000 cy- 
cles; few people above that age can 
hear sounds with frequencies higher 
than 10,000 cycles and there are very 
many people whose upper audibility 
limit is approximately 5,000 cycles. 
Good commercial phonograph discs 
record frequencies up to 10,000 cycles. 
What, then, is the use of working out 
ways of recording and reproducing fre- 
quencies up to 20,000 cycles if nobody 
is going to hear them? 

The answer is that, though fre- 

Note simple clean layout for easy assembly of 
new Telekit 10.B. Features 1 sound I. F. stages, 

o new pre- built, pre. aligned tuner that includes a 

stage of R. F. for distance reception. Easy- to -ad- 
just horizontal lock circuits. Beautiful new model 

cabinets for 7 -B and 10 -B are heavily constructed 
of hand rubbed walnut. 

13 

CHANNEL 
TUNER 
$19.95 

NEW 13 CHANNEL TUNER is o small compact 
unit with stage of R.F. Tunes all TV and 2FM 

channels. Mode to conform with Telekit or any 
other TV set having video I.F. of 25.75 Mc. 

Complete with tubes, pre- wired, pre -aligned; 
only three connections to make. See your job 
ber, or write to us for information. Your cost, 

519.95. 
Write for catalog of Telekit antennas, boosters, 

television kits, tuners, television parts and tubes. 

TELEICIT 
SANDERS ELECTRONICS CO. 
AVIATION BLDG., 3240 N.W. 77th AVE. 

MIAMI 42, FLORIDA 

quencies of 15,000 -20,000 cycles can't 
themselves be heard as sounds, their 
presence or absence in a disc played 
with a pickup, an amplifier, and a loud- 
speaker of the highest grade does 
very materially affect the quality of 
music. Persons with a complete acoustic 
cutoff above 10,000 cycles readily de- 
tect the difference between 10,000- and 
20,000 -cycle recordings and very much 
prefer the latter. The reason why this 
should be so is an interesting one, and 
I wonder whether you can puzzle out 
what it is before reading further. 
There's a clue to be found in television 
technique, where a visual problem on 
similar lines arises. 

Here's the answer: It is very seldom 
that a steady tone occurs in music: the 
greater part of any piece of music is 
made up of more or less complex series 
of transients. And that word transient 
provides the key. A transient is a pulse 
consisting of a square or nearly square 
waveform. To reproduce such a wave- 
form perfectly would, in theory at any 
rate, require the inclusion of all fre- 
quencies up to infinity. In practice, the 
steep rise from zero level at the begin- 
ning of a transient and the steep fall 
to zero level at its end are produced in 
a manner that satisfies the ear if the 
frequency -range is made '20,000 cycles. 
People who can actually hear no steady 
tone of above half this frequency dis- 
tinguish the wide -range record at once 
and like it better because it brings out 
the transients crisply and clearly and 
does not slur them. You see now why 
TV might have furnished a clue? Tele- 

ee1rY l J 
Ner 

LOUD SPEAKER 

FLOOR COPPER BAND 
(ENCASED) 

PRI MARY 
INDUCTION 

LOOP 

PRIMARY 
INDUCTION 

LOOP 

Fig. I- Coupling between induction loops and copper bands transfers audio to drive speakers. 
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vision is also largely a matter of tran- 
sients, clear -cut changes from white 
to black or black to white, and a wide 
frequency band is again needed if fuzzi- 
ness is to be avoided. 

H.M.V and Columbia records are 
now being made with a 20,000 -cycle 
frequency range. These recordings have 
a crossover frequency of 250 cycles. 
Above that the recording curve is con- 
stant- velocity all the way to the final 
cutoff. Below the crossover the char- 
acteristic is constant -amplitude, falling 
by 6 db per octave. So far, no large 
number of wide -range records has been 
made. 

The reproducing instrument is known 
as the "Electrogranl." It contains no 
less than three loudspeakers. First 
comes a 13,s x 8 -inch elliptical instru- 
ment, with aluminum center and a 
10,000 -gauss permanent magnet; next 
there is another aluminum- centered 
elliptical speaker, this time 101/2 x 61, 

inches, also with a 10,000 -gauss per- 
manent magnet; lastly, there is a 
flared -horn tweeter, using a metal rib- 
bon of half a thousandth of an inch and 
having a 7,000 -gauss permanent mag- 
net. 

Loudspeakers in St. Paul's 
When Sir Christopher Wren built St. 

Paul's Cathedral in London nearly 250 
years ago, he gave the world one of 
its most beautiful buildings. In his day, 
though, there was no such thing as a 
science of applied acoustics and, for 
all its beauty, St. Paul's has until now 
been one of the most exasperating of 
churches to both clergy and congrega- 
tion. No preacher could make himself 
clearly heard by more than a few of 
his hearers; in some parts of the build- 
ing both music and the spoken word 
were ruined by reverberations. So 
strong are these reverberations that 
they defeated all attempts to install 
systems of loudspeakers suspended 
from walls and pillars: the sounds be- 
came louder, but they also became more 
confused. 

It was suggested some time ago that 
something might be done by fixing 
downward- pointing loudspeakers below 
the seats of selected rows. Sound waves 
would then be reflected upward and out- 
ward from the floor and the damping 
furnished by the seats themselves and 
by the clothes and bodies of their occu- 
pants should suffice to prevent reverbe- 
ration effects. No way out of one big 
difficulty could, however, be found. The 
seats themselves are wooden chairs, 
fixed together in rows by battens. The 
seating has frequently to he re- 
arranged for various ceremonies, and 
wire trailing about the stone floor just 
wouldn't do. 

That problem has been solved by 
what comes virtually to turning the 
whole great building into one gigantic 
transformer. Down in the crypt is an 
audio amplifier with an output rating 
of 5 kilowatts. This feeds the primary 
of the transformer, or rather the pri- 
maries, for there are 14 of these, con- 
sisting of horizontal loops containing 
a total of four miles of wire, fixed to 

SEPTEMBER, 1949 

LOSE NO 

ASS 

IVitb only 3 basic 
models in the HANDY 
TORQUE -DRIVE SALES and SERVICE 
KIT, you can immediately replace any one of oser 
150 standard type pickup cartridges in common use. There's no 
special trip to make to your supplier for a cartridge ... there's no lost time, 
no lost sale! You make a quick profit ... you make your customer happy ... 
and you actually give him a superior cartridge! Ask your E -V Distributor or. 
send for Bulletins 141 -142. (New Model L14 Microgroove Crystal Cartridge also available) 

ELECTRO- VOICE, INC. 
BUCHANAN, MICHIGAN 

Export: 13 E. 40th St., 
New York 16, U.S.A. 

Cables: Arleta 

IT PAYS TO REPLACE WITH 

gre,re1747CZ, 
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YOU PAYS YOUR MONEY... 

YOU TAKES YOUR CHOICE! 

FLUOROSCOPIC 
EXAMINATION 

iir 

Exaggerated? Not by a jugful! So many 
claims are being made for the average ca- 
pacitor these days, you'd almost need a test 
department like this to prove whether or not 
the manufacturers are telling the truth. 

For everyday testing of essential capacitor 
characteristics in your own service shop, we 
recommend the Sprague Tel -Ohmike Ana- 
lyzer. Measures capacitances from .00001 to 
2000 mfd., electrolytic power factor to 50 %, 
and electrolytic leakage under rated vo'tage 
from built -in power supp.y. Checks insula- 
tion resistance of ceramic, paper and mica 
capacitors. Measures resistors from 2.5 ohms 
to 25 megohms. Also is a 0- 15- 150 -750 voit 
and 0- 1.5 -15 -75 ma. volt- milliammeter. 

Write for catalog M -414 today. 

Sprague Tel -Ohmike analyzer for fast, easy 
testing of all essential capacitor and resistor 
characteristics. 

Sprague Capacitors for dependable service 
in any application. 

SPRAGUE 
SPRAGUE PRODUCTS CO., North Adams, Mass. 

Distributors' Division of the Sprague Electric Co. 

Lanf r print. ut this Cartoon. suitable for training. Available Send 10c to cors mailing and handling Covi. 
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the roof of the crypt (Fig. 1). The 84 
secondaries contain no wire at all! They 
are formed by copper bands, 4 inches 
wide and protected by wood casings, 
fitted around selected blocks of 'eats. 
Each secondary feeds a short -horn 
loudspeaker with an 8 -ohm speech coil, 
the speaker pointing toward the floor. 
The fluctuating currents fed into the 
primary coils by the amplifier induce 
corresponding currents of adequate 
magnitude in the secondaries formed by 
the copper bands, and these feed the 
loudspeakers. The whole system is so 
designed that the maximum possible 
coupling is obtained between primaries 
and secondaries. 

Between the primary coils and the 
secondary copper bands is the roof of 
the crypt and the floor of the cathedral 
itself. This is a mass of stone, rubble, 
brick and marble with an average 
thickness of 7 feet. There is also about 
a foot of air space between the floor 
and the copper bands. Hence the total 
separation of primary and secondary 
systems is approximately 8 feet -a fine 
practical demonstration of the efficiency 
of went- designed magnetic coupling. 

The microphones are installed at the 
pulpit, the lectern, and the other key 
points. On the floor of the cathedral 
there is a control desk at which an op- 
erator sits throughout a service. He has 
before him a plan of the building, on 
which pilot lights indicate the micro- 
phones in circuit at any instant; he is 
thus able to ensure that every part of 
the service is properly handled by the 
"sound- reinforcement system," as it is 
called by its originators, the Pam - 
phonic Co. The installation is working 
well and proving most satisfactory - 
no small achievement. 

A new "zoom" lens 
Those who watched on their TV 

screens the final match in this year's 
competition for the Football Associa-, 
tion Cup saw a new and surprising 
feat. At exciting moments they had the 
impression that the camera was moved 
forward right on to the field, giving 
closeups of one small area, of a few 
players, and of the ball, around which 
activity was centered. The camera, of 
course, really stayed put in the com- 
mentator's box and didn't move an 
inch. The effect of movement right out 
among the players was produced by 
means of a new type of "zoom" lens. 
Fig. 2 shows diagrammatically the 
makeup of the lens. The portions A and 

FROM OBJECT-. 
TO SCREEN OF 
TV CAMERA 

A B CO 
Fig. 2 -Lens arrangement in the new "Zoomer." 

D are fixed, but B and C can be moved 
by rotating the outer casing of the lens. 
When this is done, the focus of the final 
image on the TV camera screen remains 
unaltered. but the focal length of the 
combination. can be changed. With 
lenses now in use the area covered by a 
portion of the image on the screen can 
be steadily increased until it is four 
times its original size. 

RADIO -ELECTRONICS For 
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McGEE'S WAREHOUSE CLEANUP SALE! AUTOMATIC RECORD CHANGERS$9.95up 

CAPEHAR $9,95 i121 r- 19.95 
Capehart Changer Scoop. ,.I 
hlgt, priced l', ho,s.t Brand 

. t. 
h been removed from sets- to 1 

i.e.. 
Ore, lac 

lost 
wits, lw in speed changers. May 

I I l ea 

s'. . 

Re quire l, ire A li is.,nem.. These hate (apehart true-unbre rbr le c cartridges. Ires gain as the G.E. Tit cartridge. Connecting instructions furnished. !lase sise 1414 x 2:1 11.x. Stock NKr, 39.95 a.Kxtra tone Óawith MI.l'.I Crystal cartridge and permanent 31. 00, extra. 
G.E. RPX- 010 variable reluctance ridge, $2.95. extra. 

M ole , fit leatherette base. 51.95 extra. 

.' 
Crescent Model 350 will, 
,5.t ant 1.. í 11 a'artrdge. petals 

at 1714 RPM. [lase sire I Ny 
x 1:1-. NM Price 512.95, 
Afor $25.00. A red hot hanger vnlue. 
Weight 

t4 
II,. Made to tit 

51 .95. extra. 
covered base. bas. 

General Instrument Stock 
NO. 01 -73. Dual . d, weht, 
Astabc reversible cartridge: 
ÚÌanent needles. Pints. 

at 3:!', or 
78 RPM.`t 

Net Price $19.95. 
0 , , 

17.95 if , with %,r su,O. 
,u 

11 -TUE FM AM 
MODEL 5.56, $59.95 

HALLICRAFTER'S S -56 $59.95 
$110.00 VALUE 11 -TUBE FM AM CHASSIS 

*AUTOMATIC FREQUENCY CONTROL ON F.M. 
Model 9.55 Hallicratters, het, fidelity-. I I tube AM/FM radio receiver chassis for the ,ndrast band and FM 145 to 1OR tegaryctes. Auto- matic frequency control m, FM molds Me xullmt in Otune. rhono con- nection rear of chassis. Fuit range ,,,,e control with base laws(. 
1 sl, pull 

on 
to Ws audio s. to Frequency sponse es Malls' flat from 50 to 14än1 nos. Wide lt'ision accurately elltraled slide rule dial. with pre-selection on broadcast t,an,t. Output transformer matches 500 ohm line. 4 Antenna tents $ale: two for AM and two for 

M. This is he finest 11w hone radio that we know of lde, 
radios selling in Ire 640(t.Ot)r to $000.00 retass. Thel regulars dealers lietu on this chassis 

commercial to 
3101x.00. However, lucky I,u hase enable.. us b, offer these brand new. factory r' toned -50 Halticrafters rtm.ets complete with tubes aim operation instructions, at only $59.35 la's speaker. Sneaker matching tra,tdonner, 5 ,tint to .sire coil 82.50 extra. Chassis else 
Iola Ilntlon from the prices 

25 
listed below 

your sas-e with a wide range PM speaker. Pick your 

Hattieralten 5.5E Chassis with 
Tubes, 500 ohm to speaker 

Iching transformer and Model 
PM Jensen 15 inch 0 Il,. 

magnet speaker. This gives you 
plele re ,t radio for custom in- stallations. -hipping w..,gnt 47 

lbs. Stock No. S -5O A I5PM. 
Jensen Speaker. 5 -50 chassis 
end speaker matching trans. 
or .. . , . ..... $79Js ...I. dual sired changer. Stork 

No. 61.73 $17.95 

Nallierafters 5 -59 Chassis with 
Tubes, e. IR mint to aker 
matelli ,g 

transformer nod o 
I:I% 12 inch coaxial 

PM wide r 1 aker. This 
gives tots 

of a,rin Mondial. radio 
weight 33 Ins. Stork Nn. 
12 
S-MICRI3X. S'SO ctmuaassus with 

A atchma% trans. All for and 
(.,I. Dual .speed rhan'er 

Stork No. G.I. 7:1 $17.95. 

NalOrrafters 5.56 Chassis with 
Tubes. 500 to 

transformer and 
Model I2.XM5 heavy 
duty 12 inch 22 uia. Ilsfo 
PM speaker (regular $511!0 
11x0- This Ives ou a . 
plele radi,, for cus4,nt installa- 
tions. 
Stock Nop . %M-á t 3 A 12 - 
Oxford Speaker S -56 and swelt- 
er trans. all for only 549.95. 

Dual C.1. Dl dhanger Mn. 
extra. 

C 6.I. -73 S17.9í xtra. 

12 INCH COAXIAL 
P. M. SPEAKER 

RESPONSE 512.95 
40 -17000 CPS 

Regular 5:12.50 list u tionally 
known, famous 12- Alnico l' coaxial 
PM speaker. Matches auy ; ohm 

^le Thie 
only 

peaker useds oll na. 
Shfly famos. $0n0.ú0 radio neu. 

ock No. C11 -185. Weigh. 5 Ihs, 
Net $12.95. two for $24.95. 

HALLICRAFTER'S S -59 $32.95 
8 -TUBE FM -AM CHASSIS 

PUSH -PULL AUDIO -AC CONSTRUCTION 
Model 5 -59 Nalli high Odell,. H tube as receiver hassis. for FM11/AM nwepto e. nixe 12íy 

x rtr. Alm excellently etaineend chasms. equal to 
those used in $30.00 commercial sets. Wide a 

6 -TUSE FM AN odic, 011 In 14.1100 cps tone control, phono input 
MODEL S.59, 532.95 lack a chassis. R ̂ ceivex broadcast. 540 to 1700 ke. 

and 
will Fork 

14 b, 
nfsdR t Output 

Accurately matches 
`S 

rule 
hm 

dial. Any good PM 
Priced xp`plete with Iules. a but less Baker, Weight IO Ihx.n5.50 chasm. and tutee. Net Price $32.95. 

0 0- 4,04 os. PM speaker tO.K. for console bine[ t left, $2.95. extra. N -50 
alelnln 

hais and ulex, with our regular $12.05, CR.13X Coaxial le PM speaker. 
l 

ss 
for $42.95, 

CONSOLE CABINET FOR S -59 $19.95 
wasuintendednfor Ouse o cabinet. ally known 1 120.00kradin 

This cabinet 
The lower hait of the cabinet is divided for albums, The Upper 

half 15. lid. which Ìelr Mends 
the radio for Hallicraflerrssd.S. 

pane/ 

with a hlankt nul for Installing your own chassis. ('hanger panel is 
lank. will hold hanger un to 12 x 15'. Cabinet will hold a U- or a 

0 O. speaker. Shipping wt. 40 Ihs. Stork No. J11.4 blond (net 
ready cut for the n 11 Halllefters twill not hold S.56í....$19.93 

6 a 9- 54.94 -A lufco \' PMI speaker $2.95 extra 
Stock Nn. J11-5X a but blank radio panel. tttt ..... .. .. .$19.95 
Mock Nu. I11.10110 

, 
raïdnet Just asgwe 

bought them. 
15 15. 

re-do 
and 

radio 
réand6 

chafsee 

Ì I`ís¡ Snack No. B.í000Ì. Shinninl wentli1 41r dtb. K an n $14.93 

OUTPUT TRANSFORMER 
HIGH FIDELITY 

20- 20,000 C.P.S. 
SCOOP PRICE 

$6.95 EACH 

6900 
Plate to to 

Plate 

Wily 
Supreme 

ay 521.111 or s:tn.M, for all out. nul' ,tuait, 
.lit high delit, output trans ici, 

2h -pull plate i2.- til.li, 2- 0\'11, 50.11 class Alt. o 4- R.1' -25t1 and 500 ohm: ft11 I',' Y Ifa feedback winding. win ing. 41F 5Nl -.O ACtu :,Ï11 net. eights 0elh.. If 
You t the hr.,1l 00Ì11.y from your 

,dio system. order l ,fn trannformer. 
Response essentially Dal from 20 In 20.000 taui, tried several úls our aad lits to te the lest salue. Even though you t u111er may tots out 10 15 alls, hsa :14 watt hob is what Ìmuld hass. f'onn;to. i 

arc furniste,l. Sock ... V.....I. r. 
$6.35 

ST. GEORGE WIRE 
RECORDER MECH. 

$22.95 
st. Ge.,M Wi Rlcorder Mechansama. taml 

h 
, 
: 

, lefe nice 
s3 

and ee,ls 10 plays ÑPM1 records when crystal lockup is Inslalted.. 
Records and plats ha,k s 
standard WaI,ster w f'urnlxaald 

hour 
icram for 3 tube r. ,a,lapm radon , 
C,enrge`necltmulsnt,a1w 131. Ihs R,r,tuin.. 
u 1:1 s 31,ysa xt.aca. Net 322.93. t 
n,,,kuo ̀ for idav.,g ani recording peati.. 

1.9tt5 axl w wire, I 1 {3.35:30 In.. f1.9s:'sÏS min,. $1'39. .al mike and desk stand $4.99 
WINE RECORDER CONVERTER $12.35. W.th Iltis .(lute rI , r Volt can ada 
the St. Gerne Airki ul or Wehster Cl,,. C 

Ire recorder , m to y rah rgl'. A. system. Oat, 
n 
`nrsnnertim,x n . 

sane. Jus pug it i the pinn. Inputd of 
n,pltaOr raid ne t to Biota of out. 

fPut tube. AC- Transfornerr nstruction, gain or mike. 3 $sit lo, .witch for quickly 
changing fromp ,mil o plag hark. di' col 
ready 'Irruf 

trt 
tc,t with instructions 

add tube ISAT? pre on/diner' RAQS its- 

12 -TUBE 

FM- 

AM 

KIT 

$39.95 
12 Tube Nit Model PRK -S1, This Is the 

e:a a a.li,,. P.A. kit that 
envie .- rldepartment r could dtestes, Here 

features: Receis es broadcast, riso to are ln'1 ke dÚ,1 FM MS 
tao 

11114 c ,:I gang 
booing oil F.M., ITIte 

a 
dio system is isle 
ct.x. 5 In. buter. range. 

, 

p 
high fidelity output matches R ohm 

speaker. w nlnls Oman and 
De m.. boost, Phonograph inputs for tand- 
lurltaotes'. Mike 

General 
p or crystal 

variable re. 
mike. Th. radin may le -sot for a IS- 
ntt P.A. sysiang n eordlne r or 

high fidelity r` T.V. al system. fln..i5 sloe. II,. x Thy 71h 
orht,I. Fs.ervlhin, furnished with the nritolnr lulx5 RAGS. 0507V, 2- ,IKAIl. , \Tit, nliO, RIRE,{, 2.12ÁT7, 2-OVO and s an,t 

sockets, 
iorttoke3 

thin skit s`Iler 
yoOt 4, a build. surfe le dial- Cum. co,. hit Miele! PRK51, ith photon and instruct lod$9.95. Weight, 28 11,0. 

Sneaker recommended. Ox ford 12'. 22 
PM.X51 Srve,I n.0e ,,uI 

11/2. voice roll. Model 

6 TUBE 
AC DC KIT 

$9.95 
6 Tube Supernot Sroadcaa ACDC x,t, 

1I size. 
1. 

., 11011,11111 b 
i 

, Fan,s 
worth plastic, 

i1mí. 
shde rule dial. 

R.F. stag 
ao'isnlenser. .., antenna 

wt speaker This make a farlouún Ilke 
radio. The cadmium chassis Is ready punched 
and wickets a tatted. Th prei type of kit 
furnishes(. including tubes: 12KM, 2.125X7. 
125117, 3510 n,d1 3575. Complete won eillator crase: fixa ,e tono.r, Stock IIItR -4, also,. s mot pl,utus, Kit Model F.5fl. Wt. 

net, 312.95, M Ins. $9.95 

BUY YOUR TELEVISION MATERIAL FROM McGEE 
SALE! 

TV PICTURE 
TUBES 

12LP4 $32.95 
10BP4 $19.95 

TUSE SOCKETS FOR EITHER TORE 49c 
EACH. ,Save $27.110 too a 12 I,rlm'e tube. McGee offers a real bot dent on T. V. p,r 

on,oies. Manufacturer makes this slate. 
t about these tubes. These tubes, al- though well w11M1iu manufacturing tol- erance. 

andi Ie.l We here` al McGeee l fail our 
sea nv d dlferenre In these ana ttttt er tunes. They cary the standard factory T. V. tune guarantee 111111'4 T. V. u e. _$19.35 

121.P4 T. V. picture Iule S32.95 

GI, 13 CHANNEL 
TV FRONT END 

$7.95 
13 C.,a.,aa Tel vision Front End. Pernis. oIlIly tuner, will 1:1 I,,sitlm, switch. Built in oscillator tad filer. 1rice. I complete with lunes, OC'4 and - 3Aí:5. T Is Ti' front 1 

chassis 
used 

uti penal. Fto vstioll chs,,,,el. 

iules 
No. 

output 
T.V. front end with 

We have a few A these tuners. that nave me fine ua n. C. tri tttter nosing. Other- ...se. -psi d nues. have broke , frm. ........... 
vis- 

Te t hamlet tuner fur Tele. 
It red. 

receiver. This 
2 lutee w,rkets. front 

T5' all 
end as used ,y se, eral nationally known manufacturers. Built in antenna trimmer. ered with 1 srhea,atte Magna.. 

Ñ (ed completed twill, 3RF 
tones: R('4 .e, 

amplifier. This unit 
put in it, lie (fed tI ttto your video 

All 
It can he fled and use,f with the Fart,.. worth Oui -011 has..o, dvertised to the left. W'eght 2 1 s., Stock Nu. SK.T3. Net 
3- tuhesark 

..Tesa IT nn el tt e odo 

5 WATT KIT 8 WATT KIT 

Kit M el TM -a.. 
í1S 

KISE1d1al 
for beginner rill ue i,u. Has features of 
nether priced di eim.rx.o Inputs for phono 

Variiaf,le Reluctance e peek up. Push 
the G.E. 

ul. 
nhm, 

gives 
gCol. t Variole lion 

Output 
and 

fader e rntriI. Ready punched e chassis. This 
,tikes a ton. IluaIltW A,' -IR. Audio Amplifier. r'rirrd , tete it lotes. Ilat'rnnt ,,.1 , ostras. 2.5005. 2.1'_AX ,, plus xelen011n 

Weight 3 Ins. stork rk Nn. TM -4, a6.95. Crystal mike .,v, t utility desk n nod 

$4.95 
extra. TM -4 eu -tom wired and testes) 

Kit Model TM -R. R Watt amplifier Kit for 
s l i l y ose. record. Weldon, or paging. . 

Matched romp. 

rt 
.a ttPcool h al . Variable tone control Oentr 

fades from 
Filk, 

to tnnnl content,- 
iron for G. F.. Variable Reluetance 10k ul. Ì drt o e. 75 Mill Transfrmr . lricencludes ,,, 
diagram and photo. Push 11011 OAQS. two 121X7. l,llrs tificc. Kit M'alel TM It. 
W'I,.m R M. N,, as. Crystal mike and lit, 

Ire Aki and ,,d $14.95 CXII'S, 
TM -R cos- 

non 

12 WATT KIT 20 WATT KIT 
TM -12 $10.95 TM -20 $15.95 
Kit Model TM -12- 12 Watt Amplifier kit. 
Ideal for n high quality record player as 
P.A. system or revu, ling am,,tifler Matrhe.l 'in, I",,, liti parti realY punched chasmis. One ontrol fade.. front hono to mike. Input m 
mi 

a ion for G.F. Variable Reluctance rk rap. Output patches R ohm Voice Coil. mi Mill power Transformer. woolen. th lobes. dlam -am n photos. 2.0Cä. 2 -12ÁR4 
1 rectifier. 

and 
tone control. Model TMt2. W.I.ht In Ills Net 810 95. Cristal hlfly mike a, ,1.5k mana {4,99 extra. 

TM -12 e,,stom spired and Iealr,i f4,00 extra. 
Kit Model TM -20. A high quality 20 Watt 

m n A b ra A m l liter uitlo 1:15 Mill Power Trans- for 1 u sh null Ol.fl5. Inputs for ke 
ek G.E. ., Compensation for V 

n, 
Variable ileluctanee pick e a 

transformer. It,,.lafeavv 
lute pun 

Tone 
output 

Really punched ffta 
match one 

sin. Price ri,etu,les 
speakers. 

baLrato uanl photos. 2-Sto. 2 -7N7, 7X4. Frequency response 50 to 0.000 Cos. Kit to.l.1 TM.2(1 Wend. 20 II,, Net $15.95, 
TVI i,i,.1oo s,peu; I tested 55.00 extra. 

KIT MODEL X -45 KIT MODEL DE -6X 
S12.95 $5.95 

Complete Personal portable Radio Kit Model 
X -45. Made from genuine Gans! factory. 
Mntehea parts, A connote. kit to build a 
broadcast battery m rated 4 tole receiver. 
111Small In sis; 0 fl3t 412 -, sVegbl l u.l 

,5. 2 Gang Suprhet circuit n t es ,st 
when lid opens. !tugged natal ease with 
colored plastie front and hark. I.,wli amennn 
in l. Furnished with diagram and photos, tubes nid 07 I'.. fl Oatterta.gWill n to-tether 
like n factors' built ho. Slopping we, hl 
0 Ilia. r X -45, $12.95. wired and tested 
$14.95. 
Complete Mike Broadcaster Kit Model DE -6 %. 

ro. 1 drnsts 1400 to 15w, KC from either a 
phonograph pick p or mike. Makes any 
catit 

mRer.d Broadcast tone quality. Haosufarder 
control from mike to record simulatin 
regular bnsadrsst station. W 

g 
Works on 110 Volt 

AC. Ready nunrhed chassis. Price includes a wiring diagram. I laolne and tubes. 2- :1.5D.í 
12SJ7. 35W4. Kit Model DE -OX, Weight 4 
Ihs, Net $5,95. Crystal Mike and desk stand 
54.95 extra. 

T. V. SCOOP $2.95 
i.arn.wo,lh T,tl e,iv,,,,, 
Chasms tax. :111111.1 , /O, par. 
Dolly built up ,s mer 
12x17, 1105 113 lobe sock. 

rion,Iten,.m: ami Ceramic Condenserai 10 
s or Tr:m.furmen or tuning unit. Sweet. 

,J syi,r. eirruilx a II nartlahi, wlre0 
nientxm le ideal fur Me lildeift 

and vowerlme,tier. Leant T.V. by building 
t using this seals to tart 

from. 1F'unished avion a 
Television 

regular $3.I0 
Supreme cltas a 

complete Tschematic of 0th s which 
ex well as 9 pages of suttee M. 

fornlalimi. 
If you want lop, play with Television here 
Firnsworth 05"/,4íf 

Carted. 
partially built up Chassie 

and 414 5unrame Tr , Manual all for . 

Include Iw.Dige for 11 Ibn. G\J.60 Cassis 

TELEVISION POWER TRANS. 

$2.95 
OV2.60 Power Transformer. 
C. 042302. A 135 ma. lamed 
110 

e yvoltagen,ar d flament plate 
Jr part of Farnsworth T. V. 
kasel . :17 5 volts D.C. 6.:1 

Sand It filament. Alllualable 'ollage. 
iae, t'1n x :las 5 nigh. Niaioning i 1t , SCI.. t. ce. T, V. Power Trm,sh,nnerxan $2.93 

JEFFERSON T.V. PWR. TRAN 
T.V. Power Transformer, similar to R.C.A. 
' 110 t. a . 110 volt. Oc cycle. 700 Wilts 
D.C., filaments 5 toi 

Ols 

al 
at i2 e 

I I,:s, , ixr k N Mli -JF. 

amps.. 5 s 
al 

s1 Ìnt ae 
t1 

11.3 volts at n 
am -µuns. 

Ne'i"f 
ge 

. - Sí 55 

Television Vertical Deflection Output Trans- former. Shipping weight 2 Ibn, Stark No. 'l).Sl Net Irrire.. ,.$1.93 
Televisoo sion Foeus Coil. Tat, quality far 10 
Net 

pubs.. S1lollar to R.C.A. Nn. 202111. 
Horftóntal Oscillator Transformer. Stock2N .. 

11.51A. Net one.. 99f 

TELEVISION COURSE $3.00 
Sams Television Course book. 216 pages. T.V. c nlnb,eA to va In everyday languo :e. 
We 
Net 

think it's the fittest value today. 
Ward TVH -9 Television antenna. Sleeked 
1.211 and low Imml folded dlwles, with re- flector. noA a-1. Regular $15.00 net. McGees sale O;,rtre 36..9 

3 -WAY- 
PICK ME UP 
PORTABLE 

RADIO 
ONLY 

$12.95 
Senss0Onal New 3 -Way Portable Radio Kit, 

Ìummltaum 
plow 

aeatheretterc 
Housed came 

t0,ade 
by F' ;,r,l ...ni , ,wpm p lid swith hoop antenna built -In. Sise 0 x 6 rs '. Build Youelf Evprofessional lo,,king radio with this kit. 

en' Mere furnished including tulles: 1115. 
I T4, I S5, and IV4, as well a easy to fol- 
low 
40 to 1050 KC. T1his 

et ea 
snake 

broadcast 
full two gene a rtte1, that 

set 
like a 540,110 

However. ̀ wever. ll e e 1roductionl makes this 
this 
$12.95 1sM FP .4X. stork No. F-4X, plate lance w 

kit less beve-le5. ,hipping Weight 9 Ilia. Net price $12.95. Kit of batteries, 671ík 

McGEE RADIO COMPANY 
SEPTEMBER, 1949 

Prices F.0., K.C. Send 250h depos.t 
with . Sal. sent C.O.D. With Parcel 
Post orden include Postage. 

WRITE FOR BARGAIN FLYER. 
1424 Grand Ave., Kansas City, Missouri 



GO 
Ramie -Electronic Circuits 

TELEVISION KITS 

(IA ON AND INSTRUMENTS \\\\\ 
\\\"mit 

I 
riIfirmf, f/ 

Build it 
in 1 Day! 

MODEL W I5RS TV KIT 

IA11- Glass Picture Tube, giving 
bright, clear. steady picture.) 

KIT COMES SEMI -WIRED and 
ALIGNED. 
Can be completed in one day! 

SAVE by installing the set yourself. 

GIANT 
160 Sq. In. 
PICTURE 
Has 16" 
PICTURE 
TUBE 

NEW LOW PRICES! 
SAVE UP TO ''2 on the cost of equiva- 
lent picture -size sets. For NEW LOW 

PRICES, see your Transvision Outlet 
listed below. 

Eliminate the Variables in Television Installation with 

the Transvision FIELD STRENGTH METER 
Improves Installations! ! Saves I/a the Work! ! 

Has numerous futures and advantages, including -(1) Measures actual picture signal strength 
. (2) Permits actual picture signal measurements without the use of a complete television set. 

(3) Antenna orientation can be done exactly 
. (4) Measures losses or gain of various 

antenna and lead-in combinations . . I ) 
Useful for checking receiver re.radiation (local 
oscillator) . (61 12 CHANNEL SELECTOR 

(7) Amplitudes of interfering signals can 
be checked . (8) Weighs only 5 lbs.. . 

(91 Individually calibrated ... (10) Housed 
in attractive metal carrying case ... ( 11 ) Initial 
cost of this unit is 

v 
ered after only 3 or 4 

installations . . . (12) Operates on 110V, 60 
Cycles, AC. 

NEW LOW PRICE 
Model FSM -1, complete with tubes Net S79.50 

TRANSVISION ALL -CHANNEL 
TELEVISION BOOSTER 
CONTINUOUS TUNING 

SERVICE -DEALERS ... 
Be the TV Parts Jobber 
and Service Center in your community! 

Beat competition at a profit. 
Stop being undersold -by anybody! 

Here's a real opportunity to MAKE MONEY in 

Television. If you con qualify, ou con become the 
Transvision Television Center n your community - 

ndBUY TV and RADIO PARTS AT JOBBER PRICES. 
Procticolly no investment required. This offer is open 
only to service -dealers in territories where we do 
not hove on authorized distributor. 
Contact Tronsvision Outlets listed below. or write 
to New Rochelle, for details on Transvision's "TV 
Center Plan." DO IT TODAY! 

TRANSYISION, INC.. Dept. RE, NEW ROCHELLE, N. Y. 

/ For FREE 20 -page TV BOOKLET and CATALOG 
CALIF: 8572 Santa Monica Blvd.. Hollywood 

3471 California St., San Francisco. 
4 Eost 15th St., Wilmington 
1002 So. Michigan Ave., Chicogo 
1912 No. Charles St., Baltimore 
1306 Boylston St.. Boston 

DEL: 
ILL: 
MD: 
MASS: 
N. J.: 
N. Y.: 

Model B -1 List S32.S0 

All Transvision Priees are fair traded: subject ta change 

without notice. Prices 5ao higher west of the Niistssippl 

SHEETS. SEE YOUR TRANSVISION OUTLETI 

75 Church St., New York City 
606 Central Park Ave., Yonkers 
622 No. Salina St., Syracuse 

OHIO: Fourth 81 Plum Sts., Cincinnati 
2001 Euclid Ave.. Cleveland 
53 W. Norwich Ave., Columbus 

ENNA: 235 No. Broad St. Philadelphia 
620 Grant St., Pittsburgh 

EXAS: 700 Commerce St., Dallas 
ANADA: Hamilton, Ont. 

601 Brood St., Newark 
1425 Boscobel Ave., The Bronx 

485 Coney Island Ave., Brooklyn 
167.01 Hillside Ave., Jamaica C 

. QUARTZ CRYSTAL TEST UNIT 
Quartz crystals- particularly those 

cut for the higher frequencies- become 
sluggish in performance and even un- 
serviceable when allowed to remain un- 
used for long periods of time. A simple 
test circuit, described in Electronic En- 
gineering (England), can be used for 
periodically exciting unused crystals 
and for making qualitative measure- 
ments on them. 

9001 5 

OCTAL SOCKET 3000 
1 

There being no circuits to tune, the 
device checks crystals regardless of fre- 
quency. A three -prong crystal socket 
and an octal tube socket are wired to 
take most of the available crystal hold- 
ers. Operating voltages may be taken 
from any convenient source. 

The circuit is a cathode -feedback 
oscillator with a 500 -pa meter in its 
plate circuit. The supply voltage and 
the meter shunt are varied until the 
meter reads approximately 450 pa. 
Plug in a crystal. If it is good, the cur- 
rent will drop to about 250 pa, de- 
pending on the activity of the crystal. 
A bad crystal will cause the meter first 
to kick and then to return to the orig- 
inal standing current. 

Crystals will not go sour if given a 
short workout in this device once every 
four months or so. 

6 -METER TRANSMITTER 
Australian amateurs are very active 

on 6 meters. Some VK's have made 
WAS on this band, and others are well 
on their way to making WAC. The dia- 
gram shows a simple 20 -watt, 6 -meter 
phone transmitter similar to the ones 
used by many VK's. It was described 
in The Australian Shortwave Hand- 
book. 

The oscillator is a 6V6 -G tri -tet using 
an 8.3 -mc crystal and tripling in the 
plate circuit. This is followed by a 
6V6 -G doubler which drives the 807 
50 -mc amplifier. The modulator is a 
6N7 driven by a cascade -connected 
6SN7 -GT working from a carbon micro- 
phone. Crystal or dynamic microphones 
can be used if a high -gain amplifier is 
added ahead of the 6SN7 -GT. The 6V6- 
G's are operated with low screen volt- 
age so the 807 will not be overdriven. 
Grid current for the 807 is about 2 ma 
for the specified plate voltage. 

The oscillator and final amplifier 
plate coils and tuning capacitors are 
above the chassis, and all others are 
below it. The 807 is mounted horizon- 
tally so its grid connection is directly 
above the doubler plate coil. 

RADIO -ELECTRONICS for 



4 li l 
* ** SPECIALS * ** 

ELECTROLYTIC CONDENSERS D.Y. TYPE 
TUBULAR. PRONG MOUNT. LUG TERM. 

18c ea. 10 For S1.75 
VOLT 

O 

200 
450 
150 
150 
29 200 

150 

MFD. VOLT MFD. 30 250 40 200 40.30 1S 0 300 20 2.20 
0 158 10 

40.40 25 
0 

40 00 40 
SO 

200 4020 
25,40 

3n1S ISO 
2x40 

29c 9a. 10 For $2.75 
2.10 300 225 19 

20 30 290 25 

30.20 50 
10 50'100 
15-15 20 
15-15 0 
25-25 10 
20-20.10 
2x20 

20 20 
10-20/20 
10-19/20 
1S-19,20 
10-10/20 
?ë 

12 
Is 
10 
20 

48.20420 
40 20 

8 
25 

10 58,100 
10 10-10 

15 

450 100 SO 
350 25 
150 25 

25 350 
SO 400 

IS 
408'25 
390 25 
350 2S 
250 25 
350.20 
ISO 
150 
525 
450 
450 
523 
150 
150 
190 45 
200'2S 
3 350,100 SO 
25 1S0-ISO 

450 
350 
250 

MINICAPS PIGTAIL 
.FD. VOLT PRICE 
30 
10 

450 
300 

5.49 
.45 

30 
40 

350 
450 

.46 

.S0 40 
16 

325 
330 

.70 

.35 
16 
18 

525 50 .45 
.40 

16 
20 

100 
25 

.24 

.20 20 
20 

80 90 .29 
.40 24 

S 
350 
400 

.30 
.30 

8 

ÌO 

1S0 
150 

.19 
O SO .It 

.10 ISO .14 

2x90 20 20ÓL SO 
RIE 

150-20 6 29 /SO .49 120-60.20 150 25 .49 3x20 450 .69 2.20.20 490'25 .39 20-8 25 450 25 .49 40-20 20 450 25 .89 40.10.10 450 .98 40.40 25 475 400 50 .99 40 20 25 450 SO .69 40 40 16 450 400 350 .89 4x20 490 1.10 2x30-1` 20 40025 .89 
30-15 IO 20450 25 .89 3x10,10 450 25 .89 3x10 20 400 25 .89 80 40 150 400 SO 1.10 2480,60 250 .85 130-50-23 150 .49 20-10 SO 450 S0 .49 3x20 20 400 ]S .S9 40-20 20 400 23 .39 40-40 25 400 25 .59 40-10 80 450'150 .69 40-30-10 450 .69 40.30-10 450 .69 3x10-20 300 .69 
2.30 Ot0 90 1.10 

DS TYPE CARDBOARD 
w/LONG PIGTAILS 

só 
2ÓA20 ISO 
340 

5.34 22-20 290 .45 30-30 
s° .40 io 

30-SO 1S0 .42 40-20 ISO .42 32-32 290 .49 40-40 1S0 .42 32-I6 450 .3a 3.40/10 ISO .98 SO-30.30'100190 25 1.99 8-6/25 450.75 1.40 
20-16,10 200 29 S.3n 
2 S0]0 Zi0'25 .BS 

1: 8 98 35 

20 430 .1^ 
SO .40 

WRITE FOR LIST OF OTHER VALUES 

TRANSFORMERS 
AND 

CHOKES 
Equip ISCV all 0Ìr HBMed. 

FILAMENT TRANSFORMERS 
5V 0.4. T . 52.25; 2- Y/0.5,4 51.35 1.3VCT/.OA. 5V/2A 1.85 
15087-8A\'CT/IA1/3JVCT/7A 2.45 
2811.39/ IA. 91.95; 8Y/I.SA 2.75 
F'5123,3VC'T,.1A. 6.3V/ IA 2.75 

2.25 1,5127-13.3VCT/3.2A, 6.3VR/IA F'-2.5V /1.75A, 6.5V/8A. 5V/3A, 6.5%.BA I.9S 1,7414-282. 5VCT/(I.5A. 13.25: OV,2.5A 1.75 0.3VCT/7A. 6.3VCT/SA. SVCT,BA. 3x6.3%/.(1, .0. .:1 3.95 F:INA-63V,2.5A. 282.5V/7A 3.25 F112-2x2.5\'CT/6.SA, 2.51f /6.5A ,25 
PLATE TRANSFORMERS 

l'410-SOOVC'T/4uMA. 760VCT/500NA 58.50 ( V/450MA. 54.95; 70V/1A 1'413-51nvCT 151MA. .50VCI'/1SMA 
PHH 

3. í'H42-811uVCT/.OIIfiA. 250VCT/.077A 2.95 5-IOZUVCT,400MA, NV. Ins 
1231z. 

g 93 

00 

PH94-2x2n11V/:ISOSIA, 2x20V/.01A 1.95 415150V/940MA, 94.50; 246%CT/N3OMA 3.95 

COMBINATION TRANSFORMERS 
78OV/001MA. 0.3,2, 53.95; H25111 c, 1 

CI ÌV1'T..1 I - 53.95 I-2x:10(1'/42M.4. 55\'/125MA. 41V" -.SIA.. 3 9 C608-SSOVCT/1SOMA. 5V/3A. 6,3V/6.2SA 4.25 II-585VCT,H1SIA, 5V/3A. B.:IV,OA...... . 3.2a '( .35-525VCT/75MA. 5V/2A. 0.:1 /1.8. 10\' /2A. . . .5 T102-108OVCT/SSMA, 8.3/1.2. 6.3V/1.2A 5.95 mnVCT 155MA. 0.:IVCT/5A. 5\'CT,3A 3.95 ('899-2811OVCT/.01A, 03V/ IA. 2.5VCT/7A. . . . .50 
3\I . VCT'IOA.65V-1nnV-4oV.IH\'CT-ISV.ßV-O.3V,.IA 5.25 'CT/3A. S8OVCT/.04A. 52.95: 40V /.01A. 6.3/1.25A 

. 1.99 TI00-1126VrT'770MA 39M'(`T,.ON2A. H\'. l\i 12.50 C579-24V41OOMA. 770V/.0025. 2.5\',3A. HV. INS .25 T378-2300V/.004A. /.004A. 2.5 /2A. KV. INS. 7.95 360-640VCT/.OR0A. SVCT/3A. 6.3\'Cr/a.2A 3.95 

FILTER CHOKES 
2 5HY/65MÁ 51.00; BHT / 15UMA. , a . . , . . . . . . .91.50 SwlnR IS-2XHY/150MA. 53.25; 8.5HY/125MA 1.50 Dual THV,7IMA. I111Y/6SMA 1.65 7111 '14OMA. iI.60: Dual 2HY/I00MA Dun. 2.5411/130MA. 51.25; I IßilY/1S0MA MIRY /2.5A. 51.45: 3541Y/35OMA 
Dual :5ITY/380MA. $1.00: .,HY/40`IA 

(H 211Y/2IMA. 9a75; renal I^_m'11" ^.11.. SOIry',2nMA. 5.55: 5111' 2 

151Ì/7É10[ñi1siri?i'm- .. 1 

.75 
4.25 
7.23 

55 
2.45 
1.65 
9.95 
7.95 

WRITE FOR LISTS OF MANY OTHERS 

CERAM ICONS 
BUTTON FEED TH RV 40 100 SO 

1H 
200 I 
SOO 

183 470 
100 FOR 99.50 

RECTIFIERS 
I:S 9020, 20 MA. Twenty 12\' Ih.ese Ins' Die. Two 
JÌaraafor Ta:rU. Price 53.49 

Rect. in 7.1\'AC-Out 2.4V, 
3A Gal. (112/111 Duarc fli9 

Rect. Full Wave tn. INOVAC. 
Price 

120\' UC. .4A. 
93.49 

IGr1. Dual Inn51ut 
Om n' 0.' f v( Il 

. St.49 

SOCKETS 
6 Pr,n c inch . n,nnr 
7 Png. Steatite. IVee 

490 
C.to.C. . 

5 Png. W'afer Bocket.lf ica FIIIeJ 179 Socket for 705.711.51321 
Steatite w/I.ork 

7 l7._. Wafer Min Tuw BN 

8 1nI,g.Ctletal Bake w/ 130 
SIM. 11'2' C.tn.C.. . 139 8 Pltlta Octal 5teat1le 
tar 
w/Ret. Ring. 4 con. 

5e . An.n1 Socket S 
Mteatlte.5 

51.00 Dllleptal RCA 
P Png. Lorlal Amphenol 

69e 
n,51111. I A, C.toC 399 

390 

INTERPHONE 
CONTROL BOX 

Permit. trans 
fer of H.8. 
from receiver. 
4. x 4- wd. 
tain,.M.33A. 
JK -34A. Tog. 
irle Sw. Lum. 

000 Olnwe TernT. 
iti.lPot. 50.- 

A steal nu.. Price ....9Be 

CERAMICONS 
MMF. 264 2211 

24 
3a .1 2r, 117 

240 
4 27 310 ; 
O 

8' 11 I000 

47 121 
8.5 50 

17 IIMiI Is 
lÓÓ FOR 71 f.30 

DIAL LIGHTS 
Creen Enrloxed T'pc 

hace 
me Ftnlall. III,.. bay 

1 Red I15V Bulb Remove 
Jewel f bay base. Price ésc 1 Red Shutter Tylle. 115V 

!i 
Jew l (aii,lFI.h,., 

TELEVISION 
COMPONENTS 

Transformer - _ :tom. VIM:\, 720Vc'T/ 
200 61 A. 6.4V, 8.7 A, 6.4V, .11A. 5V /3A. 
1.21V /:IA.FulIPow. 
7r Packet f and 

Scup 
or 

su5pply. 
98.95 SpNecial TranOrmer- IODUOV, 

5MA for 10 and 

D eflection Yoke for 5- 
10.95 

to 12- Scope Tube. FullyxedRay 241A 
Deflection Y010-Same 

3.95 

Foc. 
above PI111rn 3.95 

us Coil for above 
WE D. 194915 .25 locking Oscillator 
Trans. - 15000 ry. Horizontal Rallo. 
2:1 F'en Il .8s 

B locking Oscillator 
Trans.-031 Ft 1:1:1 1.50 

B locking .- Turns Ratio 
Pulse Trans.-0;D VX 

8092 
Chnhe - S 

1.75 tir 
, 

250 ohms 
2 for .7S 

1.75 

HIGAIN DYN MIKE XFMR 
Ì'TC,Suner-F:lec. 3wdg. 600 'T 4(100 ohm,. Iap(wd 211 r i 
I r.0 ohm.. Fully Shield- 

TJ9C I. Henn. Sid. 

AH SL7.e. rC 
\yt 2 for 

fur S4i0 s LIMNT ELW YRHK PMPNY ...r 4I'IS1A.._.-r1'111wu 

aAD r a:CLC.7yTLlCy( r I`r1 9t01 

FISHPOLE ANT. 
MS -40. 9- MS.50- MOBILE or 
DIPOLE. 74- Whin 

n v t nen na M . 

49C SET New: 
Hollow Tubes. 

3 for 51.29 
WRITE FOR FLYER OF OTHER BUYS 

The driver transformer is designed 
to match an 8,000- 10,000 -ohm plate to 
the grids of a class -B 6N7. The ratio 
of primary to one -half secondary 
should be about 5 to 1. The modulation 
transformer should be able to handle 
10 watts in its primary and 20 watts 
in its secondary. The plate -to -plate im- 
pedance on the primary should be 
8,000 ohmeo and the secondary should 
have an impedance of approximately 
4,480 ohms. The power supply should 
deliver 300 volts at 200 ma or more. 

LI has 8 turns of No. 22 enamel 
wire spaced to 1 inch on a 1 -inch form. 

6V6-G 

(i"pDM 
L2 

v34M 
F.,.,.II..254C 

3550 

.01 

L2 has 5 turns of No. 22 enamel spaced 
to 3 inch on a 1 -inch form. L3 has 4 
turns of No. 16 wire spaced to % inch 
on a % -inch form. L4 is a 3 -turn wind- 
ing of No. 14 with a diameter of 1 inch 
and spaced to 1 inch. L5 is a 2 -turn 
link around the cold end of L4. 

The 807 is likely to "take off "; there- 
fore, a parasitic suppressor consisting 
of six turns of No. 18 wire wound 
around a 47 -ohm, 2 -watt resistor was 
inserted in the grid lead close to the 
socket. The 100 -ohm, 2 -watt resistor in 
the screen circuit also helps to stabil- 
ize the final amplifier. 

50µyí 

fL3 SOUL 

l ~ 200K. 

150KrI1- 
5W .01 

5000 
1 

CARBON AINE 

4.5v = 
54 

FIL PINS 807:1-5 AJD OC 8 

807 
SEE TEXT 

4 
2W 

1,22 B 

: 200 5111 1 5K l0 1 
.01 1.002 

L4 
SOAK 

LS 

.01 

100Á1A 
SHUNT 

CARBON MIKE TRANS 

0-SOMA 
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This 6 meter transmitter Puts out 20 wafts. It is eery popular among Australian amateurs. 
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New For 1950 

MIDWEST 
RADIO and 

TELEVISION 

Immense III square inch 
Screen e 16" metal.glatc 
tube.. 

on eady. br,chl 
piuurrs .. Srnchrxnr.l 
sound and picture that a chi ICI 

can tune in perfectly... 
Long Distance FM Circuit... 
Big I2' Electro.Dynamlc 
Panasonic Speaker ... Avail EASY 
able in beautiful consoles or 
Nn complete chassis /net a TERMS 

I. Buy d,nct at Low Fac- 
tory Prices. with Low Down 
Payment and Long Easy 
Team Tea .. and on 30 Days 
Trial, Send for 32.page. 4 

color catalog today. 
FAaosT AUTHORIZED SERVICE 

M IBIVISION ARM 

So d This 

COUPON 
os It Pott 
Card fer 

NEW í9S0 
FREE 

4 Celer 
12 P5$. 

MIO WISt 
CATALOG 

Also o (omplele New 1950 tine of 

MIDWEST 
RADIOS 

with new long distance 
FM Circuit and new 

3 -Speed Phonograph. 

MIDWEST RADIO L TELEVISION CORP. 
D. pt, x 382, 909 19 . Clnrinnn 2.051. 

PI...o send No year moo FILL 1950 C.t.141. 

NAME 

ADWflS 

PTV EOM STATE 
a 



New Devices 

PORTABLE 

TABLE MODEL 

TWIN -TRAX 
RECORDER 

Before you buy any tape recorder, we invite you to send 

for our literature and study the specifications and per- 

formance ratings of the Twin -Trax Recorder. You will 

find it hard to believe that so much value can be sold 

at so low a price. But you will learn why "Twin- Trax" 

has become the "buy- word" among broadcast stations, 

recording studios, schools, and all critical music lovers 

who have finally found in Twin -Trax the perfect recorder 

at the price they can afford to pay. 

The 10 -tube amplifier -with individual bass and treble 

equalization, separate record and playback amplifiers, 

distortion -free supersonic bias oscillator and erase empll- 

fier- represents the finest electronic circuits ever designed 

for magnetic recording. The ultra -modern precision -built 

chassis is a genuine, exclusive "Twin -Trax' mechanism, 

product of the originator and leader in two -channel re- 

cording -not to be confused with inferior "look -alike" 

chassis offered by imitators. 

Our free literature tells the complete story, furnishing 

technical information no other tape recorder manufac- 

turer dares la offer. Write today. 

TWIN -TRAX DIVISION üañem!k 

AMPLIFIER CORP. OF AMERICA 

398-10 Broadway 

Discover 
New York 13. N. Y. 

CONTINUOUS TAPE 
Amplifier Corp. of America 

New York, N. Y. 
Continual repetition of any recorded 

message, from o 4- second minimum du 
ration to a maximum of 10 minutes, is 

possible through the use of continuous 
loop-drive mechanism available as op- 
tional equipment on any standard Twin. 
Trax tape recorder. 

Two varictions of the continuous loop 
drive are available. Model CL -3 w -I 

record and ploy bock messages any- 
where from 4 seconds to 3 minutes in 

duration. During operation, o suffi- 
ciently long strip of standard 1/4.inch 

sound recording tape is spooled on o 

stotionary hub. The inside loyer of the 
tope is fed through a slot in the hub, 
post 
head, 

ndere past 
agede by the I pulling 

capstan. The beginning cf the tope is 

then joined to the end to form o con - 

tiru0us loop which will continue to 
reoeat the recording until the machine 
is shut off. 

Model CL -10, which will accommo- 
date messages from 4 seconds to 10 

t ¡inutes, 
operates on the some prin- 

pie, but utilizes a storage system with 
lower inherent friction, accomplished 
through the use of ball. bearing rollers. 

Either model con be adapted for au 
somatic recycling, a system which sets 

URANIUM I I I 
the Twin -Trot recorder in RECORD 

position when the press 
s 

-to -folk switch 
of the microphone is operated. Release 
of the switch resets the instrument into 
r'LAY position. 

Installation of either model, with or 
without recycling will not interfere with 
the normal monual operation of the 

VS in Ill 1.1.1 1-.w.I.1 1:\,II \\\ Ui1y' 
Lur:de Ilarliu;relisr Ihv- ssills 

The "SNIFFER" 
Rrsulution:rs Gciger-MiiIl,r 

Irr 

s50 
COMPLETE! 

A precision Uranium Detector made by a leading manufacturer of 

high calibre radiation defection and measuring equipment for the 

United States Government and its national atomic laboratories. 

Weighs about 2 lbs. . . . Extremely sensitive, yet rugged . . 

Very loud signals ... operates on easily available & replaceable 
florhlight batteries . anyone can operate it ... wide'y used 

by geologists, large mining companies and amateur prospectors. 

MAIL ORDERS PROMPTLY FILLED FROM STOCK 

4 a The RADIAC Co. 
489 Fifth Avenue New York Cify, N. Y. 

ITeI. Mu 7 -78331 

SINGLE HEADSET 
Telex, Inc. 

Minneapolis, Minn. 
Designed for the greatest possible 

wearing comfort, the Eorset is a single 
hearing -aid type headphone mounted 
in o flat plastic frame. The frame fits 

over the car and the phone can be ad- 
usted in o slot to the best position for 

the wearer's ear. It may also be re. 
-roved and the frame reversed so that 
the set may be w n on either ear. 
Avoilcble in either high. or low -jm- 

I :nee ro tels the Earset requires 

WIDEBAND AMPLIFIER 
Spencer- Kennedy Laboratories 

Cambridge, Mass. 
The model 202 Wide -Band Cho, 

Amplifier, composed of two stages of 
.x 6AK5 tubes. has a gain of 20 db 

and a bandwidth of 200 mc. With a 

standing -wave ratio of less thon 1.5. the 
ransmiciion -h nraf.teristie s t 13 db 

',cm 100 kilocvces a 200 megacycles 
01 an impedance level of 200 ohms. 

The model 202 amplifier uses 

traveling -wave c c,lt to achieve its 

bandwidth. It is we'l adapted for use 

with signal, sweet and pulse genet 
otors. vacuum... ce voltmeters, and 
television testing e.,iom ent. 

Mutual ind.;_ta^ =e coupling betweei, 
sections of the , lines in the grid 
and plate cire. the tubes insures 
o substontia "v -ear phone shift over 
the bandwidth. Combining flexibilit, 
light weight ana race or table mount- 
ing, the mode 202 Wide -Bond Chain 
Amplifier is a .:able instrument i 

oeneral laborer, measurements, ot 
cillography . -'leur instrumenta 

PERSONAL RADIO 
Air King Products Co., Inc. 

Brooklyn, N. Y. 
The Pock . - A425, is a 4dobt 

suoerheterc. c :,-aadcast bond 
ceiver (comoiee with loudspeout: 
measuring 53/4 . 33' x 3''a inches in itt 
black plastic case. It uses a 1.5-vof 
filament cell ord a 45 -volt B- batter,. 
It weighs just over 2r/4 pounds in open 
oting condition. The tubes are 155, I RS 

I T4 and 354. 

The sample inspected showed solid 
I ntenal corstr , :on, with parts 
placed thot seric.rg should not be 

so 

burdensome cho-e. 

ANTENNA ROTATOR 
Radiart Corp. 

Cleveland, Ohio 
fhe Tee -Rco is intended for orient 

ing television receiving antennas for 
the best reception on each chonnel; 
but since it will toke o 150 -lb load and 
masts up to I/2 inches in diameter, it 
is undoubtedly suitable for other sers 
ices os well. It will rotate 375 degrees 
in either direction at a speed of I 

r.p.m. The control box contains a tog- 
gle switch and four lights labeled N. 
E. S. and W to indicate the direction 
in which the beam is pointed. Powe 
consumption is abort 20 watts. 

RADIO -ELECTRONICS for 



 

New I 

DIELECTRIC MATERIAL 
Henry L. Crowley 8 Co., Inc., 

West Orange, N. J. 
A new diele,- t Crothane 

navides better: - _ -atics of a cost 
comparable to :not c ordinary mote. 
r,ols. Supplied i it plates or 
t,bes. the dioeters > which con hi- 
t- t' .ld to within -t .001' inch, it can 1 
Pressed and extrude° c shape. as w: 
as machined with hia- speed tools. 
is especially suited a. a substitute for 
plain and Bakelite -in 

OS 

paper 
I .bes. Depending on the grade used 
the power factor rances from 2.8% to 
3",; the dielectric cc wont is between 
2.6 and 3.8. 

TELEVISION TUNER 
Standard Coil Prcducts Co., Inc. 

Chicagc, III. 
The standard 11, 

standard -brand le r. 
raw available it, . 

because of ern . 

ties, It has her r. 
. 

-. 

elusively to n,. rs. Ihe + 

covers oll 12 c' - plug in in 
1 ctors, on oscl slrnent scre,. 

Ltg provided f 

c 
' channel. This 

iner suitable tc conversion to o 
n >osier as Outlined - the article by 
Matt Mond( in th, August issue a! 

re A DIO. E L f: CTRONI CS. 

Y.H.F. MILLIVOLTMETER 
Millivac Instruments 
New Haven, Conn. 

The new Millivac MV I8A v ut 
t voltmeter mea r, f. voltages 
dawn to a single " volt at Ire !tien 

es between I rim': `0C T In this ir,- 
encv r011gr it IT', 

When sed for big -- 
'- diane have le t 
v. ent can be uvi ': 

s 2,500 roc. ID .. ,s ol,,rg w,h .. 

Fo- L,i sot. :.r ... 

SEPTEMBER. 1949 

mo_o,,ples as a detector, and a highly 
nsitive, high.impedance, carrier -type 

d.c. amplifier which converts into meter 
zd ingç the m note d.c. voltages de- 

veloped by the thermoelectric effet' 
w thin th.. germanium crystal. For 
t gs.vo!hage rneosurements (up to 1.000 i,stt :,dc rcr tic. 

are available for this purpose. 
Direct TV and FM field strength meas- 

rnts complete r, f, signal tracing 
through TV and FM receivers as actual 
operating signal levels and v.h.f, and 
u.h.f. laboratory research are among 
the most important applications of this 

HIGH -VOLTAGE TESTER 
Industrial Devices, Inc. 

Edgewater, N. J. 

Volt is o neon -type . roe 
designed for mece ri' t -i -oh 

- Model 500 is mo -r- for 
the output of oil- burner -ign 

t is-d'scharge display-sign, and 
: ,.mers, while model 520 is 

tended for television and 
..ark. The user places the 
1 the alligator clip across 

be tested and turns the 
7 -inch probe handle unti 
u goes out. The knob tb. 

the correct voltage. M 
ris less than I tea from the r. 

t ' -rode( 520 passes less tb r 

Gvt- 
SELENIUM RECTIFIERS 

International Rectifier Corp.. 
Los Angeles, Calif. 

'.c.; tier plates are made in six 
difiere sizes ranging from 1 /x11/4 to 
6 "e x 1.t, , t nos the Iott r size being 'he 
I artiest selenium rectifier plate com. 

ercially available 
r 

n the United 
Sta . D. c. power requirements fro- 
2 volts and 15-3 mo to 5,000 volts an 
3,000 amperes (and above) can be 
f, tndied with efficiencies varying from 
65'ß, to 85 °'. depending upon the cir- 
c-i t e :°ow,ed. Each of the rectifier 
I. ztes is rated at 26 volts e rn.s. in 

a,tag 
I Thes- se.eni m rectifiers ore capable 

01 trbst.m ünq 1.000% overload for 
'te,t Service. 

Th.. 

TELEVISION SLIDES 
Teck- Vis'on Pictures 
Los Angeles, Calif. 

p@ers o series of 35 -m 
dl phases of radio and tole- 

. v for',s r-re shown starting 
T> - find detector and continuing 

' - ',rictus n ictus sound and visio 
v tie sync separator, both 

1 horizontals are shown 
onditions. 

slides show both correct 
"ttings of each trap on 
Other slides are avat.- 

able on rront -end tuners, video re 
upon-.e Cowes, ood television chassis. 
Also av iloble is a t6 mm silent moving 
picture on waveform analysis. 
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g $ SAVE!! $ 

c 

N. 

AT UNITED 

HAMS! SERV 
CE EN! E ERI 

ENTERS! 

RESISTORS, ASSORTED VALUES 

1 Cat bu0. Non- insulated. 5.W. to 2W. 1011 fur 
650. 

arbun. Insulated .w. lo 2W. 100 for $1.69. 
\ \ire- wrmud. Enameled. 5W. lu :dl\\. 25 ¡or 
$1.95. 

i lllualle l'atliohm 1a and 1W. 125 ubtus to 6 

>1.g. 100 tor 98c. 

CONDENSERS. ASSORTED VOLTAGES 

Iamrl unruly r. .u11Ú3 51(1. tu .1 Slid. 100 for 
91.95. llii p.sper..11112 311,1. la 1 SUht. 511 tot $2.19. 

can. and I lisui0. l pr,. 511 toe $1.69. 
5111e. insulate,. 37 31110. to .1 511,1. 100 for 
$1.95. 
Sl iea Slnilllne...00112 Io .01. 15 tat 91.39. 

s. I.0 Io luau Sluff. 100 for $1.95. 
:i Is. I. 2. and sreliun.. 13 tel $1.00. 

Tllbuial. P.R. earti ldae ele. 10 for 
S I .115 - 

tin l'addrls. Asst types mid sixes. 10 for 
$1.19. 

TRANSFORMERS 

I, Ilulplll. l' P. 1lur. .unl a11. :1 .a 15w. 111 

.l. 93.95. 
In 1u I811 Sla. .5se'1 Indlu'. III lot 

54A5. 

TUBE SOCKETS, ALL NEW 

N.. l,: Tune S,.'kels. All Umr, 2' A5s1 . 890. 

. 

TERMINAL STRIPS 

and Azr. 890. 

HARDWARE ASSORTMENTS 

I S..1.1.n Inge. oll 
51.29. 

1. "Ira $u.. AA. 

S111 1111111111 

$1.29. 

paid types. 3 Lns. for 

lt. 3 Lbs. lot $1.29. 
ins and lees, 3 Um- 

INSULATORS, CERAMIC 

Nn 21 Stmts. S1,,, 1 .rJ -flu uu;,h, etc. 511 (on $1.79. 

VIBRATOR TRANSFORMERS -6 VOLT 

Sbn.nnla. (Intent Model. 6 -9 V. 60 C.y, New 75e. 
aith =103. 4511 C.C.T. 60 Ma. rsed- 75e. 

Zenith =391. 51,0 V.C.T. 90 SIa. l lu'a.ed- $1.29. 
Z. nit11 = Ills. 51111 \'.1.T. 1i5 SU. l':'. 95e. 

h =5118. 450 V . "l' ,e1 SL, ILrased 69e. 

Zenith =1..: 
Zenith =261 
. Taupur =::r1 
Stout -or =1'15 
Slat =CII 
Staurar =1.7a 

FILTER CHOKES 

SI...- -2 for 98e. 
II Mo.-59e. 
II. . 

11a. 3 fur $1.00. 

Ti II. II ". SIa. 89e. 
3.3 II. 15.1 Ma.- $1.15. 
7 II. 1511 Ma.- $1.29. 

FILTER CONDENSERS 

.,''I.,4 
11fS1(FINIfi111Ú`l'1 

I.C. 
5ffor 998e. 

C -D. 
Ile. 

31(11. lilts V.D.C. keel. 5 for 98. 
Amovox -2 31151. 11011 V.D.C. Round. 3 for $1.00. 
Smog... -:1 SILT. San V.A.C. Hound. 3 for $1.00. 
3Uran.d. -Ill a 10 31fá. 250 \'.U.1'. Round. 2 t..r 92e. 
Soho 2111 3111. 411 VAI.I'. Itaund 2 for 980. 
*emsms 5011 311d. 21111 V.D.C. Round. Each $1.09. 
16,1161 +- -11100 SILL N V.D.C. Round. 2 for 98e. 
I'. 1'. 301111 SI(d. 3 V.D.C. Round. 3 for $1.00. 

FILAMENT TRANSFORMERS, (115 V. 60 Cye.) 

ST(' =I' -911 !ISIS. Ins. 5111111 V. 7 
- \'.l.T. In' 24:\. 

Cased nlltl Siatoloffs. 1.1kt. New $5.95. 
1'.\ =II 71 11SIS. Ins. 111.11110 V. 2.1 V.C.T. R 20 A. 

Enright ease with side terminals. 1.Ike New. Each 
$4.50. 

I11. -K]n -115 V. or 2:10 V. Prim. Secondary lopped 
9, 5 V.. 9 V.. 14.5 V.. 16 V.. 22 V.. 26 V. and :N 
V. m, 2 Amps. Cased 01,11 Lug, on Bottom. New 
$1.95. 

POWER TRANSFORMERS, (115 V. 60 Cye.) 

l ' I L Tun t'.r.'r. !po Sla.: ", V.C.T. e, 3 A. and 6.3 
V.C.T. Ile 3.5 A. Ses $2.95. 

P-l9 7111 5'.11.T. 1511 Ala.: 1 c.r.T. up 3.\. and 6.3 
V.C.T. m'' 5 A. New $4.25. 

C-1111 nlln W.C.T. 70 Sta.; ., V. .0 3 .\.:9 V. m 2 A. 
Ses 95e. 

C-111 640 V.C.T. 90 Ma.; 7. S'. .0 3 .\.; 6.3 0 2.1 .\. 
$1.49. 

1-011 11311 V.C.T. nn SIa.:', V. ", :1 A.: 6.3 p, 1.2 A- 
ll 79. 

1G-77 1010 V. "s Sla.' 6.3 I 2.1 A.: 6.15 c, 3.2 A.: 
5 V.C.T. (u :1 A. 91.79. 

1'-2112 7811 V.C.T. -,2n Sla.: 6.3 V. u, 6.5 .a.: 5 V. 

w 3 .5. $4.50. 

SPECIAL TRANSFORMERS 

S.11. 31ike to single gild. Sula Shielded. Sew 69e. 
S.I'. C11.011l1 ohnrsl tu III 'L CI. 1.2:1 rhurd. FIII,I. 

Neo 69e. 
S.C. lu P.C. grids. 1.5:1 T'Imrd. 11111010e. ShI.I. Sro 

95e. 
11111 Ohms to P.P. gilds. Stuwrr SWd. 12 W. Si.,, 

11.49. 
%-165. Input: $1 In C.V. sm. 2 for 95e. 
1,-15 Modulation: 100 \V l'rlur. 7.:141: -.' % 

4810 Uluns. kespmla. 30.111 Like New $1.75. 

A SUPER VALUE! 

. \n 0...m1inr10 of muser Iransfurmers. auditu.. 
ui.lulallan. lin e, eh.. (lier 45 I.bs. uf klosh .01.1. 

luit.. a ' olle of sbirin 111' be w,rlh lurb lin ,. 

Ina. Hull 1ul meire 11. ,oll CET V'lll'IlS Nll\S" ' I" 
la. laues 53.95. 

BC-604 F.M. TRANSMITTER 

21 55' output lu Inu'; u..lul:n¡..n. Coud .umbliuu. 
i.s.d. .e.> 11.11.es. r1Y+R11.:1aud drw.uanl,a. SLVg. \S1. 

.\Vm..n. ,d. I.L.. F:p..-- nil5 56.95. 

ALUMINUM RELAY RACK PANELS 

ari...., n.. 1.10,,,,. 
la gauge- 1.11Aá. 101," high. Each 69c. 
ill 1:w. -1.11121 Ill'-2 high. Earl, 91.19. 
lu calme -1.11121 1V." high. Farli $1.59. 

TUNING UNITS 

'l'l' 26. 200 51111 Kr. $1.79. 
TI'-111. 10 SIa. -12.3 Slr. SI.98. 
Shia. R'1. Appua 17 I.6s. Espress only. 11.r.s SeS 

NEON BULBS 

C. F: Tqa NF: 4s i, 55'. Auto bayonet hase. 10 lot 
51.75. 

TUBE SOCKET AND SHIELD ASSEMBLY 

ii 11111 uriniamoe. Mark Phenolic stmket. Nest. I :a.'11 - 

21c. 

SUBMINIATURE TUBES 

'rrin.lr. 'I', yr unktmon. F'il 1 Pi. pl,..: 15 \' 
Nre. 1,1 $1.00. 

Itl. I. 

1_' 

ANTENNA ROTATING ASSEMBLY 

$2.95. 

FABRIC LOOM 

5rher-pnad. Ideal 1. t T.1'. 11d F'31 

t... a Irad -f .. thru -I.,..,.r.. .ud mound trn . 
I 1. 

n 

nnd a. tsp.. ity 1.aei m, feet. any 
fÌ.I5i " 

NOW ! . ! BETTER THAN EVER BEFORE ! . 

OUR ELECTRONIC PACKAGE!!! 

di rtrrr11l palls al1.1 

,In1.1.. ..I r..1,1e niatetial for onit Si -21. nisi' 
Sl11 ItS NlI\\ T: 

110.11111es are Ihnlled -ardor ion. Minimum older 
$2.110. Terre will be a _ parking elimM' 

for all nesters tinder $2.110. 25', re ndlyd. 
C.O.D. All orders shipped F.O.B. Cbirafo. IIIInoIs 
uo' alder, er Irt,I 1e11ham ddpdsa 111,1O101.nls nui 
Ile sipped tialiw'ay Estini'' - 

UNITED SURPLUS MATERIALS 
314 S. Halsted St. Chicago 6, III. 

question BON- 
PERMEABILITY TUNER 

I luter' a bath rg -p., red receiver 
using et IRS converter with conven- 
tional capacitor tuning in the antenna 
and oscillator circuits. I mould like to 

rewire the converter circuit to use per - 
meability- tutted antenna and oscillator 
tuners. Please print a diagram showing 
hole this can be done.- ll'.A.lI., Pana, 
Ill, 

A. Not knowing what type of tuning 
unit you have, we have drawn circuits 
of connections for two popular types of 
permeability tuners. Since most of the 
component values are identical in these 
circuits, we suggest you try both to 
determine which works best in your set. 

00033 
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INDUCTORS FOR COLOR ORGAN 
? I II ut //tinning to construct the 

color organ described in the Question 
Go.1 of the October, 1948, issue. Please 
print a drawing showing the cottsh'tte- 
t ion of the tunable intlneho's LI and 
L 2.- G.S.G., McKeesport, Pa. 

A. The drawing shows bow the coils 
may be constructed. The form is a 

cardboard or thin plastic tube approxi- 
mately % inch inside diameter with 
end pieces made from wood or other 
nonmetallic material. The core may be 

made from lengths of soft iron wire if 
a powdered-iron core is not available. 
Select a cardboard tube having an out- 

THIS TUBE FILLED WITH SOFT 

IRON WIRE - WOODEN ENDS / 
SLIDE IN OR 1 "KI" 
OUT TO mmn.nl.a 
TUNE 

-t--NINDING 

3 /B'DIA 

PAPER 'UBES 
3/8' 

I-3/4 

2.I/2 

RADIO -ELECTRONICS for 
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1lu.cstiou Iton 

R.S.E. 3 inch 
TELEVISION SCOPE 

Features: 
WIDE BAND VER- 

TICAL RESPONSE 

FLAT TO 750kc 

DOWN 3db 

AT 1mc 

VOLTAGE GAIN 

OF 20 AT 5mc AR-3 

The R.S.E., AR -3 Scope has been built by 
Armstrong to our rigid specifications. It's a 
complete unit that embodies standard hori- 
zontal amplifier and sweep circuits with 
normal sensitivity. 

The case is 8" high x 5" wide e 14" long, 
attractively finished in "hammered" opal- 
escent blue enamel. Operates on 
standard 110 volts - 60 cycles 
-40 watts. Tubes, 3BPI -6AC7 
-6S.17-6X5-5Y3-884, In- $4995 
structions included. Complete 
specifications upon request. Salis- F. O. 8, 
faction or your money back. DETROIT 

PRICE 

PUSHBACK 

WIRE 
BELOW MILL PRICES! 
2,000,000 feet- tinned copper -all 
1st. class, double cotton serve, waxed 
finish. Available 1,000 foot rolls. 

22 gauge (6 colors) $3.98 roll 
20 gauge (6 colors) 4.98 roll 
18 gauge (brown only) 6.49 roll 

OZ 4's 
(No Limit) 

Fresh RK and RCA. 
Standard commercial 
grade, not JAN's. 

BUY 12 58c 
get 1 free 

E A C H 

EGG CRATE OF 100 $4900 

o 
D.ma,d 7his 

Seal of Quality 

ORDER INSTRUCTIONS 
Minimum order -$2.00. 25% de- 
posit with order required for oil 
C.O.D. shipments. Be sure to include 
sufficient postage -excess will be 
refunded. Orders received without 

postage will be shipped 
express collect. All prices 
F.O.B. Detroit. 

KMVIV SUPPLY B. 

ENGINEERING CO., Inc. 
85 SELDEN AVE. DETROIT 1, MICH. 

SEPTEMBER 1949 

side diameter which will permit a slid- 
ing fit inside the coil form. Cut piece 
of soft iron wire to the length of tho 
form and dip in insulating varnish. 
When dry, pack the wires into the 
smaller tube. Adjust the inductors by 
sliding the cores in or mat. 

RHOMBIC FOR HIGH -BAND TV 
r, . . 

oor, noon toe I' re, roil" l,,n- hlr ',I! TI 
'tafiolis in the Questiarr Bo.t' Of th, 
May, 1949, issue. Please give dime', 
'i ions for a similar antenna for thi 
high band.- lt'.A.G., Bronx, N. P. 

A. Dimensions for a high -band T \' 
rabic are shown on the diagram. The 

two 393 -ohm terminating resistors 

27' 101/2 

P PPOLE 

/ 
if 3 

- TO STATION 

4 SPREADERS Yt 

390 2W 

390 2W 

2-SPREADER YF 

3/i6" TUBINO 

2-SPREADER 

NOT DRAWN TO SCALE 

300n LINE 

should be mounted in a small water- 
proof container and connected across 
the end of the antenna nearest the TV 
station. 

The matching stubs are designed to 
match the antenna to a 300 -ohm trans- 
mission line. A 14 -inch length of 150 - 
ohm line can be connected between the 
lower end of the smaller stub and a 

72- or 75 -ohm transmission line if your 
receiver is designed for a low -impe 
glance line. 

COMMERCIAL RADIO 
DIAGRAMS 

_ 
Please .send Ille diagrams of the 

I twofer Kent model 55C. Majestic 
model 30, and RCA Victor model 
'.x541 radio receivers. If you do not 
have theist, please tell nie if and whcr, 
I can obtain them. -G.J.H., .4 ines, 

A. We no longer supply commercial 
radio diagrams. Possibly you can find 
he diagrams you want in Rider's Per - 

prtoal Trouble Shooters Lnnruil, How- 
ard W. Sams' I'hotofact Folders, or Su- 
It:eme Publications' Most-Often-Needed 
Radio Diagrams. Single diagrams may 
be obtained from John F. Rider. 
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RADIO AND TELEVISION TUBES 
STANDARD BEST NUMBERS 

RCA KENRAD SYLVANIA TUNGSOL ETC. 

ALL NEW.,, MONEY BACK GUARANTEE: 

50L6GT S.55 
35Z5GT .39 
12SQ7GT .49 
12SK7GT .54 
12SA7GT .55 
50B5 .55 
35W4 .39 
12AT6 .49 
12BA6 .54 
12BE6 .55 
25L6GT .69 
25Z6GT .49 
6SQ7GT .49 
6SK7GT .54 
6SA7GT .55 
35A5 .79 
50A5 .79 
35Y4 .69 
14A7 .49 
14B6 .49 
14Q7 .49 
0Z4 .54 
6X5GT .49 
5Y3GT .44 
80 .39 
6AG5 .69 
6AK5 .89 
6AL5 .69 
6J6 .69 
6K6GT .49 
6BG6G 1.59 

BUY THEM BY THE HUNDREDS 
5 °. Discount on orders over SSO 

BROOKS RADIO DIST. CORP. 
BO YEW( ST., DEPT. A, NEW TORR 7, N. Y. 



66 j-- 
Liiti'E SPECIALS! 
G.L. UNIVERSAL MOTOR . . 110V. AC -DC. 
l'iart. 111'. 1011111 I14'll. ." shaft. Site. 2!4-x2. 3'c- 
high. Slgpg Iltlll. 6 I6, 3 95 

G.E. SELSYNS Itc2J11 :1 I. New. Sling. wl 2 lbs. 98 
3 RPM HAYDEN MOTORS. 110VAC. 2,2W.. 2.49 
I% PRECISION RESISTORS (Weston) . 155K. 
1501:. 161.5K. 150E oe BOOK . a. 15e: 8 for 100 
TU17A TUNING UNIT (It( -52:11 . tor replace- 
ment t r a "G01.1) MINE" of title switches. larks. 
"altimeter. qtr. Black ri ankle ease 11"x9 1/2"X 2.95 riysial. sling. W'1. s Ills. 

PILOT ASSEMBLY , , Foretell tied .11r1 . 

Ilaled brass hinting. l'onlplele with shade & bay 
lulls. ea. 231; 5 for 1110 

DIAL CORD.. Sti ng. flexible Nylon. 15 fí..191 
DPOT TOGGLES (II & 1116.0! 12.5V. Split ball. ta. 
2e1: 4 for 100 
FEED -THRU INSULATOR UN-tl. Bry, dots 
porcelain 2- 0.11.. I' lung. Shut. wt. 1.111 ea. 

1 

39e: 
3 for 00 
DM36D DYNAMOTOR .. 2IV.Il' to 220V 98c 

t auma. With filler sysleln. S1tpt. Al. 6 lbs. 
MAST SECTIONS . . yl.S -49. 50, 51, 53 al 51. 

Slips, ii. 2 lbs. r 39e; '1 for . . 1.00 
SCR -511 TECH MANUAL (hrcl, í'E-157 parr, 

1pnlyl 173 pp.' - 'lltts. & liars. ,75 

FREQUENCY METER MANUAL ITS -1::11 5+ pp .25 
R89 ARN -5A SCHEMATIC .25 

T -32 DESK MIKE . . BRAND NEW. Shp,. 
1. 

- Ili.. 2.95 
T44A MIKE . Trio- magm'I Upe. Shoe wt. 

Il.s, ItRAND NEW 69 
T -30 THROAT MIKES . BR ANI) NEW. Shp-. 
'0. 1 lb.. ca.. 39e: 6 for ... t 

RS -83 CARBON MIKE . . I:O ANf' \I -.00 l,la 
ad. press 10 talk .switch & PI, 1 "t 98c o 11, bakclite rase. Shpg. wt. 1 

BACK AGAIN . . - BY POPULAR DEMAND'!! 

LEOTONE'S "JUMBO RADIO PARTS KIT" 
To you IIADUNIEN who Wem the most for you! 
money, IT LUS. of the BIGGEST A BEST assortment 
of new & dismantled TII ANSFIIItStERS. 1'011.5. 
II-LRDWARE. WIRE. SOIKETS. RESIS'l'UIIS. 
SPEAKER ACCESSORIES. CONDENSERS. 1:'ft' 
LTC. Ali these 1.Irpa. wit. SI ws,l & moll 235 noire FOR ONLY 
AN -MA BLADE ANTENNA for SIR -522 Shia. wt. 

Ms. 89c 
POWER RHEOSTATS . Neer. standard brands. 

:.1W -15 ohm. 89e: 5(IW'Se, 500 or 7500 ohm I.25 
:,W -25. tell, 150, 2110. 250 or 370 ohms 75 
RADIO HARDWARE TREASURE . A }1'1.1. 
l 'tII'NI of Sereus. Nuits. Washers. Lug,. ele.. in 
DANDY SELF-SEALING II I NCED 1.I1, AO MIETAI, CAN. Ship. wt. 2 Ili.. 
110V. AC INDUCTION MOTORS . . Self- sotto... 
1750 RPM. Froc), III' 21a" U. 1/., °-- deep. Shp, ' 
5 Ilia, 1 25 
AUTO SUPPRESSORS ... Universal elbow type o 
ither 11trs ol Dist lii étai. ,.. Be: is far .1.011 

P -23 HEADPHONES ' tt. nul A P1- -55 1.21 

REPAIR YOUR OWN SPEAKERS WITH 
THESE PROFESSIONAL KITS:: 

SPEAKER REPAIR KIT .. really "BIG" kit 
as lugs & el inner. Contains: 25 sued. mec. 

Mugs, 10 spiders. 1.'r Yoke roil forais. 3 NA, , fell 
Fit iV, 20 chamois Ieuthcr segments. kit Or 1e shims. 
ltlbr speaker cement. With instructions. Shim. 
5 Ibx, 2s49 
SPEAKER CONE KIT -,s I.EOTONE SPECIAL- 
TY SINCE 1027' . Handy aswnlnlent of 1- p 

12" pup quality 
r 

ttdrl live-edge Ilagnetle 
incl.). Less wire culls. K11 of 2 2.00 
SPECIAL BARGAIN OFFER - - BUTA 3.95 s "Itta's111 & TONE" KITS E'01í UNI.1 

ALNICO MAGNETS -New "E:XPEIIISILN'l'AI. KIT" 
powrrtW liar. Block. "I I u,'ular ett 

..1.98 
a TUBE AMPLIFIER FOUNDATION . Ideal 1,1 

Black crackle cabinet A :.11. 
aner Dans.. vndenscis. o 

"y li. sea -. Shpg. 
s ill_ 1, i ... ,. 

s, g'oé 'stag,trequired dCOO', e s5 , .tpoe rne 
GET ON OUR MAILING LIST 
ALWAYS SOMETHING NEW 

FACTORY REPAIR SERVICE ON ALL 
SPEAKERS 

98c 

RADIO CO. 
MAKERS OF CONES AND FIELD COILS 

65-67 DEY STREET NEW YORK 7. N.Y. 
WORTH 2. 0284 -5 

12.000 SO FT OF RADIO PARTS 

New Patents 
NULL DETECTOR 

Patent No. 2,458,310 
Carl G. Sontheimer, Stamford, Conn. 
(assigned to Radio Corp. of America) 

Designed especially for direction finders. this 
detector is also suitable in bridges. The electron - 
ray indicator is sensitive and more rugged than a 

meter. 
An incoming signal is picked up by a rotatable 

loop. The receiver uses a heterodyne oscillator to 
provide an audio beat. Headphones are used while 
tuning the signal for maximum. The 6SJ7 de- 
tector is biased by potentiometers Pl and P2, 
which are coarse and fine adjustments, respec- 
tively. 

6AF6-G B+ 

LOOP -L.p00.i I 

RCVR BEAT OSC 

The detecto. is direct- coupled to one section of 
the indicator tube. The other is not used ; there- 
fore its control element is connected to B -plus 
through a resistor which drops the voltage just 
enough to close its corresponding shadow. 

When a strong signal is received. the detector 
Ip is maximum and E. is low. Therefore. the 
shadow on the controlled section of the indicator 
is nearly 00 degrees. As the loop is rotated for 
minimum signal, the shadow is reduced. At mull 
the shadow is prneticn lly zero. 

OSCILLATOR- DOUBLER 
Patent No. 2,459,262 

Alan P. Buffington, Philadelphia. Pa. 
(assigned to Phileo Corp.) 

The local oscillator of an FM receiver usually 
operates at a frequency near 100 mc. It is diffi- 
cult to design an oscillator which is stable and 
uniform at this high frequency over the entire 
range. It is preferable to add a doubler so that 
the oscillator stage can be designed for frequencies 
nee- 5e mc. 

This system has not been snidely used in broad- 
cast FM receivers, but local oscillator -doubler 
circuits are often used in mobile u.h.f. superhets 
to obtain better stability and uniformity over the 
tuning range. 

In the schematic shown here, tank circuit O 
tunes the tacit later. It is coupled to the grid -plate 

coil of triode A. -yank D tunes the doubler stage. 
triode B. The two tuning .apaoitors may be 

ganged its usual for single -dial tuning. A and B 
may be separate triodes or a double triode such 
as the 7Fs. 

An important part of the invention is the feed- 
back connection betwe_m stages. The cold terminals 
of the oscillator coils and the doubler coil are tied 
together at n hag. The soldered point is about `s 

FOR FM -AM 
MODEL 705 A 

SIGNAL GENERATOR 

DOUBLE MODULATION 30% & 80% 

Not one -but two percentages 
of modulation add greater 
checking performance to your 
service tests. All exclusive 
feature in this low price pre- 
cision generator. Fully de- 
pendable. Excellent for FM alignments. 

Range from 95 kc. fo 100 mc. Fundamental 
frequencies in 5 bands, continuously variable 

Accurate to 2 °o for broadcast bonds -3 °r 
for h.f. bands Planetary drive condenser 
with fe double and tuning indi 5 

step ladder aftenuator controls voltages from 
0 to maximum Covers all new FM bands - 
u seful signals can be obtained as high as 150 
mc. Negligible leakage due to complete 
shielding Complete. ready for the shop- Just 
plug in any standard 110 V.. 60 Cycle A.C. line 
and go to work Grey hommertone case - 
portable. only 11 lbs. 

An EnceptiOnal 
Value for only 

$49sö 

Write for Catalogue 5M 

RADIO CITY PRODUCTS CO., INC. 

152 West 25th St. New York 1, N. Y. 

A PRACTICAL BOOK 

THAT SHOWS YOU 

STEP BY STEP 

Proper antenna installation can do as much for o 

television receiver os a special booster. And un- 
less you get the signal into your set, even the 
most expensive receiver will function poorly. 
TELEVISION ANTENNA INSTALLATION covers 
every phase of installing a TV antenna showing 
how to get the most out of every installation. 
Every step is clearly and simply explained. The 

approach is completely practical. Nothing is left 
to your imagination, and NO PREVIOUS EX. 

PERIENCE NEEDED. 

OVER 100 PAGES S1.50 

MORE THAN 100 ILLUSTRATIONS 

Consolidated Publications, 
55 East Washington Street. 
Chicago, Illinois 

En. I. .b,.'Iis nonne,) order) for 
.. 

O Sena! l u I. 0 4',11.11.'' outside I.,S,A,i and I 

will n :t Ilan ahi, mut ism a few t, 
postage. I Mit t rama. I tu return books within 
10 da.. "nudvn terunlouf nn' remittance. 

Addr,'aa .. 
Ctfy I Zone No) 
.Stab RE -1 

RADIO- ELECTRONICS fo 



The big 

book that 

shows 

you 

how! 

PRACTICAL 
TELEVISION SERVICING 

$4 

By J. R. Johnson and J. H. Hewitt 
375 pages, 6 s 9, over 230 illustrations 

Gel where the big servicing money Is -in television! 
Now is the time to prepare for this fast -growing busmc:- 

and here Is the book that makes the training far east, 
and faster than you mi' hare thought possible! PRAC- 
TICAL TELEVISION SERVICING is a coniplete. down 
to-earth guide that tells you step by step Just what to 
do, what mistakes to scald, what tools. parts, and equip- 
ment to use -In short. how to handle every phcse 1.1 tele- 

, :sien receiver set-Muir.. promptly and emeientlr. 

COMPONENTS - CONSTRUCTION 
OPERATION - TROUBLESHOOTING 

SERVICING 
l'It.\t'Th'.\l, TF:Li:\1S111N SERVICING i -a't a book 

of mere theory and mathematics. It Is a practical. how-to - 
dui -It handbook by two well -known engineer -alit hors who 
actually owned and oprate l a TV versire shop. Besides 
outlining how television differs from radio. they explain 
TV troubleshooting art service procedure from Installa- 
tions to synchronizing units; from erecting and orientation 
or antennas to remedying Image distortion. Case histories 
of actual TV service jilts plus descriptions of common TV 
tumbles and their cure make the hook doubly helpful and 
sass to understand. 

MAKES TV 
SERVICE EASY 

TO LEARN 
Here are the subjects 
covered: 

I. Television is Here 
2. Fundamentals of the 

Television System 
3. Radio frequency, 

In termeditte -tre- 

que Sections 
Detector 

4. Video Amplifiers 
5. Cathode Ray Tubes 
6. Synchronizing and 

Sweep Circuits 
7. Power Supplies 
8. Antennas and Wave 

Propagation 
9. Television Receiver 

Installation 
10. Test Equipment 

and Alignment 
II. Wiring and Repair 

Techniques 
12. Common Troubles In 

Television Receivers 
13. Troubleshooting 
14. Servicing Hints and 

Case Histories 
15. Color Television 
A. Intermediate Fre- 

quencies of Stand- 
ard Receivers 

B. Receiver Layout 
Diagrams 

C. Glossary 

MONEY SAVING 
TIPS ON .. . - testing for intermittent 

peaking coils or transformers 
-improving picture linear ity- guying masts -getting 

signal over a mountain - 
checking video response with 
a square wave -using mica 
capacitors to replace other 
types- choosing components -wiring techniques - . . and 

cores of other practical 
problems. 

New Patents 
inch from the chassis and is quite critical because 
of the inductance of the lug at these frequencies. 

3.5- 
3.0- 

OUTPUTIVOLT5) ' 
2.0 
1.5- 
1.0- 

FREO IN MC 

By way of comparison, curve b shows the out- 
put obtained from this circuit. Curve a is the out- 
put from conventional oscillator- doublers. 

DOUBLE LIMIT BRIDGE 
Patent No. 2,468,625 

Lawrence R. Goetz, Indianapolis, Ind. 
(Assigned to P. R. Mallory & Co., Inc.) 
Limit bridges are used in manufacturing plants 

and electronic industries to check resistors. Two 
measurements are generally made. One indicates 
whether a resistor is below its upper limit. The 
other checks whether it is above its lower limit. 

A recently developed double bridge saves time 
by allowing both limits to be checked at the mum, 
time by using two galvanometers and two bridges, 
connected as shown. The unknown resistor X is 
common to both bridges. Variable elements R and 
S are adjusted to the required limits. for example 
4- 5' -i and 5'. . respectively. Each meter is cali- 
brated in terms of REJECT and ACCEPT. If both 
indicate ACCEPT. the resistor is within its limits. 

TUNING INDICATOR 
Patent No. 2,468, 197 

Jarrett L. Hathaway, Manhasset+, 
and Ralph C. Kennedy, Orangeburg, N. Y. 

(Assigned to Radio Corp. of America) 
A neon or other gas -filled lamp makes a good 

indicator for transmitter tuning. It saves spare 
and is less expensive than a meter. 

an . excellent text for 
blob I °dent end praellring 
e ley l slnn err leeman. 

.11/1'ItN at. (IF THE 
FRANKLIN INSTITI'TE 

the section un T re- .-41 
(-e 

t' 
lver installation alone i 

well worth the price of the 
boo k.' It.%1O0 ELEC. 
'FItON ics 

5 -DAY 

MONEY -BACK 

GUARANTEE 

Dept. RE -99. MURRAY HILL BOOKS. Inc.. 
232 Madison Ave.. New York 16. N. Y. 

Enclosed find $4 141.911 outside I'. S.A., for a ropy 
of l'ItACTICAI. TELEVISION SERVICING oo D sold 
1'.11.11. for this I a 111 lut plus a few- Ills postage. IN,, 
rurrign l'.1011.'s11 i tither , ont, if the bunk Is I 

l satisfactory. It is nt derst.od I may return It ln :, dais 
and you will refund my 64. 

Name 

Address 

City & Zone Stale 

SEPTEMBER, 1949 

Il 

There are two main adjustments tu be made on 
the final stage of a transmitter. The first is te 
align the preceding stages so that maximum 
power is delivered to the final grid. The second 
is to resonate the final plate. Ruth can be done 
with the aid of a neon lamp N connected as shown. 

When the grid receives maximum r,L, its bias 
is greatest. Therefore, the screen current is low 
this is indicated by a minimum glow of the lamp. 
When the final tank T is resonated. maximum r.f. 
appears on the plate. Since the lamp is coupled tu 
the plate by a capacitor. it glows brightest with 
correct tank tuning. 

In practice the preceding stages are first ad- 
jested Iby noting minimum glow t. Then the final 
tank is tuned by watching for maximum bril- 
liance. 
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PRESENTS 

OUTSTANDING PRECISION 

INSTRUMENT KITS 

MODEL 221.1( 
VTVM KIT 
Ihdbl this High - 
Prevision ithe lolt- 
mrter. Ir, differ- 
t ut rangett. Al' 
:und UC anger: 

1/10 /100 /í00 
111000 volts. Ohm- 
meter range: 
ohms to 1 megohm. 
Zero Center for 
TV discriminator 
alignment. Big 
4%/Ç meter cannot 
burn out. Denhle 
triode balanced 
bridge circuit sure. ..i 'I'- 

OUS23.9 
performance. 110 -1m 
r3rle. size n 7'16 - x r, .i 

VTVM 
FACTORYWIRED ompttrr Is 

S but s 

Moiler 221. me, 1995 
allbrated, and te tad - 

You Build 'Em In One Evening - 
THEY LAST A LIFETIME! 

5" SCOPE KIT 
Model 400.K. Laboratory 
precision ..cope. for FM, 
AM R TV sers icing. Pe 
fleet ion nslt lrihr: 0 : 
rolls per inch NH wain. 
Hot iznnal sweep circuit. 
13 In 3u.u011 Isoles. Frc 
quencv response of !noi- 
some] and v,rt leaf snug, 
is 1101n í1I to :dl.11llll f) "- 
Iles. 

l 
raph rien. Op- 

,erate:: 
On Ion ln 1:111 rnit, 

\i'. Ill. nn , y'elrs. 3 -a010t 
shed rote -prof panel . 

Size: gi- It" 
s 13" his ?,.:1 -n luir etched p:nu.l 

O 
4 

$39.95 
FACTORYBUILT OSCILLOSCOPE 

Model 400. Fully airrd, usand,!, i :Ir Irsled.569.95 

MULTI- SIGNAL 

' TRACER KIT 

r-r- 
.: - Model 1i i nstn 

Iigb-rngncm:r e wlI 
I ,. 7 Ile'. IP. if yl. audio. 

.Vo,t o t JIq me. I I 

s I ," l'uluphir , 

:nil db,dr plobr i1 kit Dow. Inn Dt ,.i1`, 
amplifier. :1 -romr etched 

in 
. S18.95 

FACTORY BUILT AND TESTED 
Model 115. Ready to operate ... .. S28.95 

SIGNAL 

GENERATOR KIT 
Model i21.K. I "n .,I, e, 

.UI almotn nt nd to to 
ids Ti' t oWr fr.mem i, 

.,haled ill I. 
uldrI,.1 

le 
Ili.:n lr 

to 

Mantle! n ,O llat1 ha 
,a 1?ui k,- 1 lulu u I, it Mt I Ipill,.11111, ,' ill:nnr supple 

tot 'noo, Iola! inu. l -:u. 
diat. F::.., r-alr, alih,4,ba, 

not 
nliplu,i 

t11'MI t1161.. us : I,hn'S19.95 

FACTORY WIRED AND ALIGNED 
Model 320. Ite:nty to us e S29.95 

SEE THESE INSTRiIMENTS AT 
LOCAL JOBBER 

s, An 
Write for catalog. 

ELECTRONIC INSTRUMENT CO., INC. 
276 NEWPORT STREET 

BROOKLYN 12, N. Y. 



68 Try This One 
Smart Servicemen Say: 

CASH IN NOW! 
on SENCO'S 

LOW -LOW PRICES 

To Make Big Profits in the 

Busy Service Season 

TUBES 
YOU'RE SURE TO NEED 

PRICED EXTRA LOW! 
IMMEDIATE DELI V ERY I 

INDIVIDUALLY CARTON EDI 
GUARANTEED! 

Special Miscount: PEI/111'T 5e from each tube 
when ordering !, ,n more assorted tubes. 

6S07GT 6SL7GT 606 
618 I:SN'GT WIG 
.Úe67 ÖS57GT 61511 

6V6GT 61/5 6127G 
6X561 6Y66 6SV7 
i2AHIGT 7A4 XXL bT7G 
12AÚ6 7A5 7A7 
1215 7B6 7F5 
121767 7E5 1201 7F7 
121(761 7K7 701 
120761 12Á16 121106 
.2SA7GT 12866 1218 
128f5 12b66 1406 
12517 12517117 25ÁC5 
1251(761 1223 SOC6 

125N761 211661 20501 

12S07GT 32L7GT 5ç,. each 
1978 34 
24A 352461 014AS 

252667 43 
LCe 27 r25 L 05 32 46 

5 51 401667 LE3 
351661 Á0Y611 

.w4 5.4 

)25 5 
IÌ723 

47 
.0115 

757 6 
78 
KO 
65 
..N4 

5c each 

19e each 
57AS 
1644 
V99 
X99 

29e each 
2A7 
2X2 
6C4 
6C8G 
OSH7GT 
65R76T 
6U76 
7Y4 
l2Á6 
12Á811T 
12F5GT 
12H6 
26 
36 

39e each 
1A3 
1114 
IUS 
IV 
2A6 
3A4 
504G 
5W4 
Á4G 

5Y3G 
5Y3GT 
'Y4G 
6ÁF5O 
6A HO 
bAT6 
bÁÚ6 
68A6 
005G 
0CSGT 
006 
b FOG ' MGT 
617 
OHBGT 
61(76 
O K76T 
ENO 
O8A7GT 
ISS D76T 
6SF5GT 
6517 
6SK7GT 

.85 258 
114 

65 
ISO 
185 
ITSGT 
2A5 
206 
387 

YSGT 
r.AL5 
6816 
6D7 
bFSGT 
6G6G 
6PáGT 
fiR7GT 
fiS7GT 

Oe each 
A5G 
AS 
A7GT 
C6G 

D7G 
1386 

7G 
F4 
F5G 
64G 
66GT 
1140 
H5GT 
HOG 
16G 

SGT 
R4 
06 

304 
3V4 
5Z3 
524 
6A6 
6A05 
6B8 

LH4 
LN5 
NbG 
54 

4A6 
51/46 
68F6 
6BGeG 
1,11146 
618G 
5115 665 
6164 
6W6 
fiY3 

2ÁT7 
4A7 

1407 
22 
7017 
70L76T 
083 

69each 
fiAC7 1852 
,AK5 
1172667 

89= each 
IB3GT 8816 
5ß4G 
6L6G 

G.I. RECORD CHANGER 
chances 11 I.1 I Il 11 Irvin Compele IN Mr 

slily will. $10,95 ,n cd 1.0111 ,tris 

ENTER SENCO'S CONTEST 
"MY FUNNIEST EXPERIENCE" 

IN THE RADIO SERVICE BUSINESS 

win lash & 

i 
1. 

Mire: \ 
I 

co 

Boy. An. ''i 
1.1111'1 12 St..; 

It' 
a se 

,ln 
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FREE mold, 111, . 

Minimum Ord -r $2.50: Semi 25'; deiu,u 
all C.O.D. .11:d1menls. Inelu,e sufficient 
age - exrrss will he rein nded. Orders with., 
postage wig he shipped express rollert. All 
pr lees F-.n. It New York City. 

WRITE FCR FREE "SENCO SPECIALS OF THE 
MONTH 

DATA ABOUT ABOUT OUR NEW EX NEW CONTEST: 

Dept. M, 73 Wrst Broadway 
York 7, N. Y. Tel. BEekmon 3 -6498 

SIMPLE DIAL CORD TOOL 
One of the most handy tools 1 have 

ever used for stringing dial cords is 

a simple hook and eye bent from a 

piece of No. 1G wire about six inches 

long. Drawing A shows its construe- 

BEND SMALL HOOK r 

N °16 SOLID WIPE 
ABOUT 6-LONG 

JBEND ANGLE 

1 

BEND SAf a EtE HOOK 

L'"% 

EVE-,1 

`D 

CORD 

tion. B shows how the dial cord can 

be threaded through the eye and car- 

ried wherever you want it without the 

danger of its droppintr into some hard - 

to- get -at place. Drawing C shows how 
the hook can he used to retrieve the 

cord from a tight spot. 
ARTHUR TRAUFFER, 
Council 1l11JTN, Iowa 

SAVING PLATE BYPASS 
CAPACITORS 

Most manufacturers return the pow- 
er amplifier plate bypass capacitor to 

the cathode or to ground. This practice 

puts high audio voltages across the ca- 

pacitor and makes it necessary to use 

high -voltage units. Most manufacturers 
use 600 -volt capacitors in this applica- 

tion. Even these break down and cause 
serious damage to the set. 
Try lifting the lower end of the ca- 

pacitor off the cathode or ground and 
connecting it between the plate and 
screen grid. The voltage across the ca- 
pacitor will he much lower and it is less 

likely to break down. 
C. W. BLATCHLEY 
East Freehold, N. J. 

HANDY CONNECTORS 
Many nlulticontact sockets and fe- 

male connectors in surplus equipment 
make good selectors for capacitor and 

resistor decade boxes. In most cases, 

you will be able to find connectors which 

will take pin tips, phone tips, or small 
banana plugs. 

O. C. VIDDEN, 
Fertile, Minn. 

ATTENTION Amateurs - 
Experimenters -Inventors 

Cut your cost on radio supplies and equipment 
in half. Clip coupon today. 

l,iu,lr,ds of "hard lo _et" war surplis 
us aloi: sert the lo st in sl :u,lard brnu.1 

nlpmepl- all nl ir,'al -at Pigs In pull. Lei 
I l l l , S pour p 1 1 T h . 1113r requirements, 151 
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PLEASE PUT MY NAME ON YOUR MAILING 
LIST FOR SPECIAL BULLETINS. 
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SURPLUS PRICES SLASHED! 

` Dynamotor 

D -2 

1111.1P-:' 
110 V At' ten \, 1) -2 Converts to 

..../ 
on 

4444 
minutes. die- 
gralll laeltld- 
rd. cmltins 

I 
n integral gear bus 

having four '.- 
lrive shafts turn- 

ing simultane- 
Grisly at the following speeds: 
41100 111'ÁI- -grinders. buffers, flexible shaft tools. etc. 
150 RPM -Wrapping fishing rods. slow speed tools. 

5 
3 RPM --Bev. tray rocker for photo darkroom. 

R1'Á1- Turning barbecue spits. $5195 Adv. Ilisp. (teams Thomand Other l'ae Around the Work Shop. ONLY 

DYNAMOTOR D -1 
11 -1 Converts to 110 V AI' in ten minutes, di,: I.1/11 u 
eluded, has e0aft with squirrel cage 

ow $ 4ap5 bler. also gear reducer with 2 shafts .77 
end pulleys at the other end. 1001 u.rn NEW 

RM -29 PORTABLE FIELD TELEPHONE 
An Ideal portable field telephone. 
Complete in a rugged steel ease for 
years of wear. Ringer circuit and -~ 4% 

TS -13 handset. No leather ease In 
deteriorate. Compact :p S6'x9'- 
also used as remote control ml a 
SCH -2111. Simple two wire perm- s \I 
lion. 15 miles distance and up- 
wards. Can be used for television 
installation. Intercom galeni. con- 
struction companies outside and inside work. tir. Iiglo 
weigh bs. Excellent condition. 

SP EC IAL LOW PRICE EAC H.. 42 v 
2 for SILOS 

PLUGS and CONNECTORS 49C each o YOUR CHOICE for only 
For the SCR-522 PLO -167. l'1. I 7 2 

For the BC -318 PLp -1.0 
For the BC -733 PLO -2-i 
For 268 -F Radio Compass Inverter. PL- 3108-22 -4$ 
For the SCR -274 -N 

11.117. 148. 151. 152. 153, 154A. 156. 258 
For the BI' -375 PL-59-PL-61-11.-64 
For the ART-13 II-1111, 11 -10U. l' -161' 
Foe the ARC -1 U -15F. U -161' 
MC -203A coupling Coax Fittings 

PL -259.1 183 -1SPI -UG- 21U- UG -222U 
PL -164 M -359 U -11 /U 
AN- 3108 -28 -191' 
AN31.8.128 7 Combination Male and 
AN- 3100 -125 -33 i Female 
PL -63 - SG -44 L -62 
PL -56 SO -86 

BC -733 D 
A 10-tube mperhet receiver for lateral blind landing 
guidance It'AA type certificate) TC -1045. Excellent 
rnndltiral 10k -110 MC. Tube complement: 1- 125117; 
2-125107; 1 -- 12Á6; 1- 12A11711r; 125117; 3 
717A -tubes lone 

oC 
th than tha 54.95 

low price. SCHEMATi FURNISHED Each 

AN /CRW -2 V.H.F. RECEIVER 
6 tubes: 3- IISL7. 1- IsSN7. 1 --6507. 1- -8l5 Dena 
motor. plug -in coils and sensitive relays. This was one 
of the Army's "Secret" V.H.F. remote control re- 
ecivers. Operating at about 110 1.1C. A thousand 
and 
Eachone 

uses. Like new In metal case. $4.95 
COMPLETE BEAM ROTATOR ASSEMBLY 

LP -21A AND l -82A 
A large v indicator 1- 42.1. Irrend new and an LI-21 
loop Iremoved from aircraft). A complete perfect beam 
rotator system with indicator. Loop Is low $7.95 impedance -contains set,yn transmitter. etc. 
Loop done 55.95 Indicator alone...... 54.25 

FILAMENT TRANSFORMERS 
Fully shielded Prl. 100 V. Sec. (211 winding 10.2 V 
(m 5 A. C. T. 42 winding 10.2 V @ 10 A. C. T.) 
Secondary winding can be connected in series to supply 
25 V. with a line Voltage of 115 Volts- $2.95 
60 eye. New. Each. 

6 VOLT MOTOR 
A real beauty, removed from aircraft. Type $1,59 
used for auto fan. Each. 

BC -4336 
15 -tube superhet radio compass receiver gnu c 
Kr; CW- tone -voile. Like new. Similar to $19.95 
R5 /ARN7. Only 

TUBES 
1625...3 for 51.19 5BP1 Scope tubes -- $250 
6VO ge AO 5141.4 Scope tube, - 3.4) 
3103 (. .49 35Z5 . .59 

6" PM SPEAKER $1.95 Beautiful new stock. Alnico magnet. Each 

T.17 D MIKE 
The desirable single button carbon mike. With ores,,}, 
button to talk switch. 4' cord and PL -68 plug. $2.49 mike rover. Features non echo effect. New 

DM -53A DYNAMOTOR 
24v.. in.. 220V80M.A. out.. used. goal $1.39 condition. 

WRITE FOR NEW CATALOG 
Minimum order 52.00, F.O.B. Chicago 

20 °° deposit resumed on all C.D.D. order 

NESCORP ELECTRONICS, Dept. C 
2635 W. Grand Ave., Chicago 12, III. 

SEPTEMBER, 1949 

LIST PRICE j 
$675° 

Multi- Impedance Switch 
for low, Medium or High 
Impedance. 

69 

ge,4 OF THESE MICROPHONES 

HAS THE SUPER -CARDIOID 

PICKUP PATTERN THAT 

REDUCES FEEDBACK BY 73Z 

THE FAMOUS «55" 
UNIDYNE DYNAMIC 
Unidirectional Microphone. This superlative 
dynamic microphone is a Multi- Impedance 
Microphone-you can have either High, Me- 
dium, or Low Impedance simply by turning 
a switch! Because it is a Super -Cardioid, the 
"Unidyne" kills Feedback energy by 73 %a- 
making it possible to use under the most 
difficult acoustic conditions. The "Unidyne" 
is probably the most widely used microphone 
throughout the world. Recommended for all 
highest quality general -purpose uses. 

THE NEW "737A" 
MONOPLEX CRYSTAL 

Unidirectional Microphone. The "Monoplex" is the ONLY 
Super -Cardioid Crystal Microphone made. As such, it is 
undoubtedly the finest of all crystal microphones. (A 
comparative test will prove this statement convincingly.) 
The " Monoplex" employs the same type of acoustic 
phase -shifting network used in the highest cost Shure 
Broadcast Microphones. Has "Metal Seal" crystal -will 
withstand adverse climatic conditions. Can be used in 
those applications where severe background noise would 
make conventional microphones practically useless! 

Licensed underpohnta of Brush Development Company. Shure parents pending. 

SHURE BROTHERS, Inc. 
Microphones and Acoustic Devices 

UST PRICE 

$3975 

SHIRE 

225 West Huron Street, Chicago 10, Illinois Cable Address: SHUREMICRO 
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Miscellany 

MID- AMERICA'S 
N BEATABLE 

LOW PRICES 
WARD ALL -CHANNEL 

TV ANTENNA 
TVH -9 
Regular $26.50 

-) NOW ONLY 

$6 25 
Each 

MA -3130 f 
, C11.1111111%! hich :md l ,,. 1 

!lit!! 

- Mon Nard TV Bargains- 
MA3131 
MA-3132 
M A -3133 
\ l A -:t 134 

;. \ ., 

9\' Ja 

.I; . \II' .. 52.95 
I1 \I1' .. 2.49 
41 ,, . \II'.. ..2.40 

171 .. 2.95 

a\:;9 . Ior .inat3 its nlirr- on 011 w.Uta TV 
.Iel,enn nl.,,el 

Famous-Make Model 50 
ANTENNA CHIMNEY MOUNT 

' 
ith h,:n.. .r. I 

a. lLi.11.III. 
M A3135 -SI .75 - 300-Ohm Twin Lead-'n- 
pow! 1 

I.d.,, I:.ml.,dtm lest m 

1e, av"w,.. II\I I.' i. , 

1.11, ...:.I ,.I,e 

MA-3136 .. ,. SI 3.2 F 
. 1 .40 

Write For 
BARGAIN BIG BULLETINS 

GENUINE RCA TV PARTS , / 
\ \I.\ 0utpul l'I:u. -- 

on. r' 
I: 11 \ 9 4.1..t1., \I.r_.:. in Ion TIP, .69 

4 \ [-51. II'. -1911 fb.v: l',.il . 1 .95 
\\in.',I ,raker tor 1010'1. .. II'I. 
I2151'I .0141 -i 

' 

: In 1111., -31 
III "0 discount on any cf the above items when ordered 
IU or more al one time. 

^CA & MAGNAVOX SPEAKERS 
!11.111, l'I 

l',I 3 
z., <: 

U \ . 

0 

- 'I'\I 4. .,.! 

SI , 54 nr I,- I 
-Buys in Cab?net Hardware- 

A 

A. MA -31110 Lid Litt 79c 
R. MA 34111 Plana Hinar: I1" load 29c 
C. MA.3402 Blank Irakelito handle: II nv'r -all. 
It 321.1.'080 inserb,.n 1 rtrs. se.arh lO lnr 45c 

ORDER FROM THIS AD! 
A II prices Lab. Chicago. 25 ". deposit required on 

C.U.D. orders. pay balance plu: postage o r bvr1 
s nnil emit rs to Dolt E -1111. Mori mum order 

ry 
r 52.50. 

MID*AMERICA CO. Inc. 

ASTORE WAREHOUSE 

2412 S. Michigan Ave. 2307 S. Archer Ave. 
Chicago IS, III. Chicago le, M. 

e 0 

itabio pearfi Sago 

.31tt 113ernsback Publications 

HUGO GERNSBACK 

Founder 
Modern Eleetrles 
E leetrical Experimenter 
Radio News 
Science 6 Invention 
Television 
HauloCraft . ......... -..... 
Short -Wave Craft 
',two N. as 
Matins Association of *mattes 

1901 
1113 
1919 
1g11, 
1927 

..19t9 
1930 

.. 1901 

soon, 
' 

Il,r oH-r 
... .111.I ItAL tAYtltlMCnItaun tlle lu 

SEPTEMBER 1915 ''ELECTRICAL 
EXPERIMENTER" 

I.o:1g Distance Submarine Telegraphy 
and Telephony 

Sayville, the News -Way to Berlin 
The Hammond Radio Controlled Tor- 

pedo Boat 
European Applications of Wireless 

Telephony, by Frank C. Perkins 
\Vire!es: Aids Telephone System 
The Hytone Spark Gap 
Some Remarkable Results With Audion 

Amplifiers. by John A. Gardner and 
E. R. Isaak 

:\ New Radio Variable Condenser 
\Vire'ess and Mind Reading 
\ "Permanent Wireless Detector," by 

Earl H. Swanson 
Elimination of Inductance Disturb- 

ances, by F. Kane 

NEW SOLDERING TOOL 

ANUMBER 
of miniature, quick - 

heating "reach- around -corner" sol - 
dering irons have appeared in recent 
years, but one of the most unusual and 
useful is the Pres -to -Heat Soldering 
Tool manufactured by Housing Foun- 
dation, Inc., Deep River, Conn. Its prin- 
ciple of operation is similar to that of 
a resistance welder. 

As the photograph indicates, the as- 
sembly is in two parts. The power unit 
contains a transformer which reduces 

he a.c. line voltaie to a low value and 
raises the current accordingly. The tool 
itsalf is a plier -like affair, the jaws of 
which are made of a special quick - 

cooling carbon. An actuating lever on 

the side of the hand -fitting composi- 
tion case closes the jaws with slight 
pressure and with greater pressure 
closes a switch whic'a connects the car- 
bon jaws across the high -current sup- 
ply. Any conductor through which the 
current from the carbons passes is 

heated almost instantly. 
Operation of the tool is quick, clean. 

and easy, as proved by its use over a 
weekend in constructing an amplifier. 
The parts to be soldered are secured 
mechanically (though this is not actu- 
ally necessary, due to the plier action 
of the tool). The carbon jaws are 
placed around the work and the ac- 
tuating lever su "ezed just enough to 
hold every thing in place. A little more 
squeeze cli -k o the switch, and the work 
starts heating. 

Th3 solder should he applied quickly 
ana the switch clicked on and off to 
prevent overheating. Three or four 
prac.ice tries perfect the technique, and 

WHERE TO BUY IT .. . 

WHOLESALE RADIO 
of Baltimore 

Completely 

16" 

Complete 

This 
t,utstlmdi 
8,111 

a igned 
M..dtI 

Accessories 
1c,: \l'I 
Pl., 

l ' I , . 

Wired! PHILMORE 

Television Chassis 
with r¡' , VOLTAGE i ve. ,,. :., OOU3LER 

PACK 
4 MC 

AND WI3TH 

¡wr^` GAIN 
k"z 

.1 3 CONTROL 

1$199.50 
fie.. 

with IF Bracket (Less picture tube) 

e. mtpletely :tssenitded chassis has all the 
ug f attires of the fa,nnus flan and 

T.S. circuit.. Completely factory wired. 
:I 11cd- iusi pine it in. Order 

l' l'-2o-lo. 

For Philmore 16" TV 

11:" Picture Tithe 
l 

- 

fir Luc for 16" Mated 'E.t a../ booth 6a 
, 

1 i , 
S . . . . . .f u r l6" Met i rnbc.. ( 4.15 

16" TELEVISION CABINET 

; $54.50 

Low Cost, Il:çh Quality Instruments 

New Jackson Tube Tester 

414i . f 
1\` r I (`7I I II I 1'11,111 T 

....J i li . 1i 11111 n I , 11.1, 
ti.a1. 011..1 .1.10,x111 

'49.50 , L.JLnrn i \Io -0el I.::. 

I,., ..'l'I .'...IL,._..,I., 1 
,t., i sill. 

. I . , r' liI x,. 
I ... .I , Tort 1 5220 

T.V. ANTENNA MATCHING 
, TRANSFORMER 

72 -300 OHM 
Model X2.4° 
T -72 L 

Matches 72 ,.hni c,.rxia l made such no RG -50 
to 31111 ohm receivers. Val tage step up 2 :1, w 

1 lint response ov. the TV chi nnels from f_ 
216 mes. A w -611 salderless gable connector is 

furnished. Size 2 inches lung. 1 inch diameter. 
S' rap provided for grcnnding owl meant in:, 
container un t ch:lss Is. Negligible mis- 
match when ristodtss irh a- ohm coaxial cable 
and w -1 on adapt 1. 

NEW LOW PRICES ON 
TV PICTURE TUBES 

TYPO P1 ire 7Y,., Price 

57P4 CR Tube .. 55940 121P4 .. .541.25 
12KP4 41.99 

71P4 .. . 16.68 12LP4 39..3 
IAP4 10 511 I.AP4 65.75 
168P4 . 27-50 I0BP4 r5.P1 
10FP4 29.56 2013P4 22171 

WRITE DEPT. OR-84 TODAY FOR OUR 
FR_E MONTHLY "FYI" BULLETIN 

Phone MUlberry 2134 

WHOLESALE 
RADIO PARTS CO., Inc. 

3 11 W. Baltimore St. 

BALTIMORE 1, MDe_ 
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Miscellany 
almost any connection can be made in 
about 2 seconds. 

While the short heating time is an 
important advantage, two others are 
at least equally so. First, the work can 
be heated to exactly the right tempera- 
ture to make the solder flow like water, 
giving a joint that is electrically a> 

Tool makes perfect solder connection quickly. 

solid as possible and using an absolute 
minimum of solder. Second, because the 
joint is heated so quickly, no heat to 
speak of reaches other places to melt 
capacitor waxes or potting compounds. 

RADAR GAME WARDEN 
R tdar spots fishermen operating il- 

legally off the coast of California, Gen - 
eral Electric announced last month. The 
California Fish and Game Commission's 
never t patrol boat, the Albacore, has 
b-_en equipped with radar. The size of 
the pip helps identify the type of boat, 
and the speed at which it moves indi- 
cates whether the fishermen are using 
it egal dragnets. 

J 
ATOMS PLANETS & STARS 

Astronomical Wall Chart 
(Not .1 Star M.. 

2nd Edition Revised & 
Further Developed 
(Size 4 Feet x 2 Feet) 

Nothing Else Like It 
ASTRONOM l Is1 MAZE!) Itl 

GRAPHIC II,LI sritA'I.10 \s 
Illustrated by scaled drawings which show, at a 

glance. information, that would otherwise take 
hours of reading and study to understand. 

Dr. Albert Einstein Wrote as follow.: 
was extremely pleased to receive your beauti- 

ful drawing which gives a vivid representation of 
our solar system. I have hung It on the wait of 
my room to look often at it. Sincerely y urs. - 
A EINSTEIN. 

"The drawing is excellent and informative. You 
certainly have riven an enormous amount of in- 
formation in a limited space. " -DR. FOREST RAT 
MOULTON. 

"I have never b ̂ fore seen the various features of 
the sol re .n4 the earth shown so skill- 
fully.--DR. M. M LEIGHTON. 

"The author has produced for display in school 
or study. a useful quirk reference she -t for ti, 

stuàenl of element., ev stronnmy."- JOI'RNAL (4 
THE BRITISH INTERPL.\NM:T.ART SOCIETY. 
London. 

Note reduced set mnnl view through the earth . 

which is only one cf many drawings Included on 
this one chart. 

Printed on 70 -1h. Sonata Vellum 25%r pure rag 
Ledger paper. 

\ol. S3.50 Eaeli. 
James Oliver (logg. Jr. 

1840 Burnham Bldg.. Chicago I. Illinois 
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NOT SINCE "BEFORE THE WAR" ... ART RADIO TUBES 

SUCH TUBE VALUES AS THESE! 
Brought to you by ART RADIO CO. -an old and trusted name. All tubes listed here zre avail- 
able immed:afely from our huge stock. No waiting. Your order comes in- merchandise goes out - 
without delay. Stock up ,sow of these terrific prices. All tubes individually boned, and backed by 
standard 90 -doy RMA guarantee. 

IL4 6A05 6X4 3565 
I RS 6AT6 12AT6 35C5 
IS5 6AU6 12AT7 5085 
IT4 6BA6 12AU6 117Z3 
1U4 6BA7 12AU7 9001 
I U5 6BE6 12AX7 9002 
3A4 68F6 12BA6 9003 
304 6BH6 12BÁ7 954 
3S4 6816 128E6 955 
3V4 6C4 128F6 956 
6AG5 618 1918 

ANY ABOVE 
TUBE 33c each 

$2795 R 

AssortePE100 d 

Please do not order types not shown on this list. 

CATHODE RAY TUBES 
First Quality -Fully Guaranteed 
Your Cost Your Cost 

Type Size Each Type Size Each 
71P4 7" $18.95 121P4 121/z" 534.95 
10BP4 10" 22.95 All -Glass IS" or 16" 54.95 

ALL -CHANNEL 
TV ANTENNA 

High and low folded 
dipoles, with reflectors, 
complete with mast, 
specially $5. 5 priced J 

6AK5 6SD7GT 6W4GT I2SN7GT 
6ALS 65J7GT 6X5GT 125Q7GT 
6C5GT 6SK7GT 12M RCA I2S8GT 
6C6 65L7GT 12A8GT 25L6GT 
6J6 6SN7GT 1215GT RCA 25Z6GT 
6P5GT 6507GT I2SA7GT 32L7GT 
6S8GT 6SU7GT 12517GT 35W4 
6SA7GT 6V6GT I2SK7GT 53 

ANY ABOVE 
3 TYPE I C each 

$3250 PER 100 
Assorted 

Moose do not order types not shown on this list. 

TRANSMITTING i 
SPECIAL PURPOSE TUBES 

AT SENSATIONAL SAVINGS 

2AP1 CR 3.95 15R .69 2030 .99 
2C44 1.49 717A .69 2031 .39 
387-1291 .39 001 .69 8012 3.95 
3C30 .39 807 1.09 9001 .49 
3D6 1299 .39 954 .39 9002 .49 
5CPI 1.95 955 .39 9003 AS 
5CP7 1.93 956 .39 R0627 4.95 
5F P7 1.93 1625 .39 RK34 A9 
5NP1 3.93 1626 .29 VRI05 .99 

1629 .39 VR130 .5e 

NYTRON Ne. 5516. S4.95 

R -, al ,, r phut. line of adne fa 
brand tuin.t a nsl standard) radin- .1.ctroni. 
ron.p.n"wn. S.mi for our catalog t...lay. 

TREMENDOUS SPEAKER BUYS! 
3 ", 4`h 

7 

or 5" PM, less output, Alnico ,5, 980 
In cortons of 30, each 86-- 

6 "a9" Oval PM, Alnico =S, 3.16 oz. Q9 49 magnet. each . APL 
In cartons of 24, each .. $2.29 

3" DYNAMIC, 3000 -ohm field, 
each . .. 

71/4" PM Replacement Auto Specke -. 

49c 

less output, each $2.19 

Minimum order is 510.00. Orders below Si O.n cannot be accepted at these amazing prices. 

Specify SPECIAL OFFER 
when ordering Isom this 

ad. 

ART RADIO CO. 
115 Liberty St., New York 6. N. Y. 

Phone: COrtlandt 7-2918 

1000 deoostt with all COD 
orders. All Prices F.O.B., 

N.Y.C. 

- by Dl9r " 
rvSimple, 

nM9 

o dee 

Speed 
a PP roach to vet 

alignment ó hadjustment 

problems, fM- AK`-1V. 

Ñing complex 
to team 

to purchase 

No valve eq^on- obsolescent 

only Basic test Equipment 
Universal 

- 
Employs ......_.._.. 

PRECISION APPARATUS' COMPANY, Inc. 

SsS -S tells NOW - in 
simple, direct language. 
New 9th edition now off the press. 
100 pages of valuable information. 

Available from all leading radio parts and 
equipment distributors or directly from factory 
at only 40c per copy. 

92 -27 Horace Harding Blvd., Elmhurst 4, N. Y. 
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NEVER AGAIN! 
BRAND NEW- GENUINE 

WESTERN ELECTRIC 

WILL HANDLE UP TO 50 

WATTS WITH NO DIS- 
TORTION 

M A N U E L KLEIN 

DRIVER UNIT with REFLEX PROJECTOR 
WAY BELOW 

95 MANUFACTURER'S COST 
A Blo t.Proof, Blare -Proof Reflex Speak - 

F.O.B, er with a Projector especially designed 
for use with the famous WESTERN 

'CIA, ELECTRIC DRIVER UNIT. 
4 Heavy Gauge metal construction 
for throughout, including the main trumpet 

section, gives you peak performance 
$15,00 without blaring or blasting. 

Excellent for Industrial purposes -Call Systems- Concessions- 
Boll Parks -Schools -and P. A. Work. 

25 °° DEPOSIT WITH ORDER, BALANCE C.O.D. 

76 CORTLANDT ST. 
NEW YORK 7. NEW YORK 

Phone: BEekman 3 -9530 or REctor 2 -6668 

1 

-4011111) M -SCOPE GEIGER COUNTER 

Rate Meter 
Weight 5 Pounds 
Beta -Gama Shield 
Ultra Sensitive 

Flash Indicator 
Headphones 
Low Batt. Cost 
Accurate 

PRICES $97.50 Up 
TIME PAYMENT PLAN 

16 Page FREE LITERATURE 
Upon Request 

FISHER RESEARCH LABORATORY, INC. 
1961 -63 -65 Universit Ave. PALO ALTO, CALIF. 

GOVERNMENT SURPLUS! 
WORLD'S LOWEST PRICE, 

Assllcii1ti1111 News 
Television Class 

A one -night -a -week television class 
will be opened for members of the Ra- 
dio Technicians Guild in Boston this 
September. Students will work in a 

laboratory supplied with test equip- 
ment of all the better manufacturers 
as well as a variety of TV sets. 

Annual Outing 
The Radio Technicians Guild chapter 

of Lawrence, Massachusetts. held their 
annual outing at Angle Pond, New 
Hampshire, .June 5. 

Fifty families were in attendance at 
the lake. Music was supplied by the 
sound truck of Jim Mulligan's Radio 
Laboratory. 

Service Business Saved 
11. 11. Hirsch, Dallas radio dealer 

and service technician, lost all his test 
equipment and most of his stock in a 

COMES COMPLETE WITH aiFy`,) 

4 
EDGERTON 
FLASH TUBES 
& REFLECTORS 

EASY TO 
CONVERT INTO 
A 2 -WAY PHOTO 

OPERATES ON 110V. AC & 12V. BATTERY 

Brand oeu at a fraction of original cost. Contains 
finest component parts available. All necessar, 
parts and complete instructions indu. d. After 
conversion, works on 110V AC or 
12V battery by a flick of a switch. 

Immdialr delivery on all mail orders 

CINEX, INC., 165 W. 4611. St., N. Y.19, N. Y., Dept. Ht 

- METALIZE 
BABY SHOES for 
BIG STEADY PROFITS 

very first day. a7' . _. n 

WARNER SUCCL SS PLAN .. . - 

. .- 

cost nothing - r 
..r .. , I ' 

WARNER ELECTRIC CO.. 
1512 Jarvis Avenue, Dept. 229. Chicago 26. Illinol 

OFFER 
of COMPLETE 
Money Making 
Success Plan 
We show you 
how to start - 
how to get or- 
ders rolling in 

. how to do 
the work; hose 
to pyramid 
your profits. 
Send No Money 
.In.t your nun"' 
.u,! address tin 

Postcard. 

IMOO( 
Mobile Radio 

MICROVOLT GENERATOR 
Accuracy to .005% 

MODEL 292X 

If 

THE HICKOK ELECTRICAL INSTRUMENT CO. 
10531 DUPONT AVE. CLEVELAND 8, OHIO 

SEE YOUR JOBBER OR WRITE FOR COMRLETE INFORMATION TODAY 

Photo C'a,s rtr.u, Pallas Dodd ''I'h,nes Herold 

flash flood June 13. Fellow members of 
the Dallas Radio Sales and Service 
Association immediately acted to save 
him from ruin. They contributed more 
than $800 worth of radio parts and 
agreed to lend him enough equipment 
to get started again. In the photo above, 
the Association's vice -president E. 
Pflughaupt and secretary, T. P. Robin- 
son are presenting to Mr. Hirsch some 

of the new equipment collected by the 
membership. 

New Camden Association 
The Allied Television Association was 

formed late in June, and elected Ken 
Holmes president. About 1511 techni- 
cians were at the organization meeting. 

Westchester Group Forms 

Radio service technicians located in 
Westchester County, N. Y., formed a 

new association at a meeting on June 
17. Officers elected were Harry Wie- 
gand, president, Thomas M. Olsen, vice - 

president, Niles Michaelsen, treasurer, 
and Louis R. Erler, secretary. The sec- 

ond meeting of the group was held on 

July 12 in Mt. Vernon, N. Y., at which 
time the name Independent Radio and 
Television Technicians of Westchester 
County was chosen. 

RADIO -ELECTRONICS for 



John Reinartz ha- been appointed by 
EITEL- MCCULLOUGH, INC., of San 
Bruno, Calif., to assist in directing the 
application of Eimac tubes for amateur 
use. 

Reinartz, long known for his tech- 
nical contributions to radio, was for- 
merly with RCA where he acted as 
technical expert for RCA's ham pro- 
gram. In 1908 he 
put up his first 
transmitter on his 
father's farm in 
New England, us- 
ing a half -inch 
spark coil and a 
60 -foot antenna be- 
tween two trees. 
Since then, his CQ. 
first from QP and 
1XAM and now from W3RB, was a 
familiar call over a quarter of a cen- 
tury of hamming. Among his accom- 
plishments are the design of the Rei- 
nartz tuner, his published work on Re- 
flection Theory of Short Waves, and his 
communications work with the Byrd 
Arctic Expedition in 1925 where he kept 
the expedition in daily communication 
with civilization. He also has to his 
credit over 20 patents covering cir- 
cuitry. 

C. O. Wanvig, president of GLOBE - 
UNION, INc., Milwaukee, Wisconsin, 

has been elected 
chairman of the 
board, and W,eth 
Allen, executive 
vice -president for 
the past year and 
Globe management 
consultant for the 
past 20 years was 
elected president to 
succeed him. 

Robert N. Beggs has been appointed 
sales manager of consumer products 
service for the RCA SERVICE Co., INC., 
it was announced by J. A. Milling, 
vice -president in charge of the con- 
sumer products service division at Cam- 
den, N. J. 

Mr. Baggs, who is widely known 
among radio dealers and servicemen 
through his 18 years of activity in 
the trade, will supervise sales, sales 
promotion, arfd customer and trade re- 
lations on radio, phonograph, and tele- 
vision service. He will direct sales of 
RCA consumer products service. 

W. H. Lamb, formerly general manu- 
facturing manager for television tubes, 
has been appointed general manager of 
a new division of SYLVANIA ELECTRIC 
PRODUCTS, INC., 
which is to special- 
ize in the design, 
engineering, and 
production of view- 
ing tubes for tele- 
vision receivers. 
This was an- 
nounced last month 
by H. Ward Zim- 
mer, who is vice 
president in charge 
of operations. 
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4 yilS AT SENSAT/ONALLY 
LOW PRICES! 

The New Model 247 

The New Model KT -40 

VACUUM TUBE VOLTMETER 
FEATURES: Uses 4) / " -2e /e perorate D'Arsonval typo Meter with high 
torque movement and Alnico V slug. Meter guaranteed against burn -out 
en AL L electronic ranges. Meter will not be damaged even when improperly 
switched to higher range. Stabil iced degenerative circuit results in linear 
D.C. scale. Isolating test -prod for all D.C. Voltage ranges. Megohm 
input resistance on all D.C. ranges. Ohmmeter accurately measures from 
I /10th ohm to I billion ohms. 
SPECIFICATIONS: D.C. VOLTS: (At 11 megohms input resistance) 
0 to 3/30 150 750 1.500 Volts. A.C. VOLTS: (At 1.000 ohms per Volt/ 
0 to 3 30 150 7TO 1.500 Volts. RESISTANCE: 
0 to 1.000 10.000.100.000 ohms. 0 to 10 med 
ohms; 1,000 megohms. D.B. Based on ODb 
equals .006 waits (6 mllliwatts) into a 500 ohm 
line. 

db to 4- 4 db - 10 db to + 38 db 
- 4db t o + 24db - 30db to 58db 
Model KT 40 Kit tomes complete with all parts 
including test leads, V.T.V.M. prod, eirfuit. 
operating instructions etc.. Net only 

TUBE TESTER 
Check oclals lotto's. bantam Sr. peanuts. television miniatures. 
magic eye. hearing aids. thyratrons, the new type M.F. 
miniatures, etc. 

FEATURES: Newly designed clement selector switch re- 
duces the possibility of obsolescence to an absolute minimum. 

When checking Diode, Triode and Pentode sections of multi- 
purpose tubes. sections can be tested individually. A special 
isolating circuit allows each section to be tested as if it were 
in a separate envelope. The Model 247 provides a super - 

Isitive method of checking for shorts and leakages up to 5 
Megohms between any and all of the terminals. One o1 the 
most important improvements. we believe, is the tact that the 
4- position fast action snap switches are all numbered in exact 
accordance with the standard R.M.A. numbering system. Thus. 
if the element terminating In pin No. 7 of a tube is under 
teI. button No. 7 Is used for that test. 

M ode! 247 Kit comes with all parts, new speed -read chart. 
handsome hand -rubbed oak cabinet sloped for bench use. A 
slip-on hinged cover is included for outside use. 

NOTHING ELSE TO BUY: ONLY 

The Model CA- 12 

SIGNAL TRACER 
FOR FM-AM TELEVISION 

1 - production of F.M. and Television Receivers 
means MORE COMPLEX Receivers. Now more than ever 
this time Saving method of quickly and easily LOCALIZ- 
ING the exact cause of trouble becomes the must' 
Method. 

The only Signal Tracer in the Low 
Price Range Including BOTH ME- 
TER AND SPEAKER!! 

FEATURES: Comparative in ty of the signal is read directly on the meter - 
quality of the signal is heard in the speaker. Simple to operate -only one con- 
necting cable -no tuning controls. ' N ighly sensitive -uses an improved vacuum - 
tube voltmeter circuit. Tube and resistor capacity network are built into the 
detector probe. Built -in high gain mpliner- Alnico V speaker. ' Completely 
uortable- weighs 8 pounds -measures 5' a" a 6'a- a 9 ". MODEL CA12 Kit in- 
cludes ALL PARTS, circuit diagram and detailed ins data for the 
completed instrument. NOTHING ELSE TO BUY 

The New General 

V. H. F. PROBE 
U.es a Silicon V. H.F. Diode which together with a resistance capacity network 
OrnYldes a frequency range up to: 

1000 MEGACYCLES 
This probe is designed to operate in con /unction with any standard V.O.M. (with 

Isitfvity of 5.000 ohms per volt or better) any Electronic V.O.M. or V.T.V.M. 
Probe Kit includes all parts. instructions. etc. 

NOTHING ELSE TO BUY: ONLY 

20a'p DEPOSIT REQUIRED ON ALL C.O.D. ORDERS 

GENERAL ELECTRONIC DISTRIBUTING CO., INC. 
98 Park Place Dept. RC -9 New York 7, N. Y. j 
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Tecóuotes 

SEPTEMBER SPECIALS: 
MP -22 MAST BASE Mounting with 

' :vina action awl mounting bracket 
insulated at top to receive MS -53 51a.1 
ection listed below, Slant Itaae MP-22 
only .. 32.95 

MAST SECTIONS -Fur above M1' -22 
Nase ioliatar sleet inviter 1.011 te.!. 
painted In 3 fool sert Iona, Bottom see - 

iou MS -53 ran lie used to stake any 
length. SIS.52- 51 -50 -49 for taper. 
Setrw -in cape. Any section -PAre 

50e Ea. 

TELESCOPING STEEL ANTENNA 
'l'hor Wei 1011i 94 lung. Telescoped 411'. 

Sise: :4" tu '.'. Price .........$1.50 

COMMAND TRANS. AND RECEIVER TRANS- 
FORMERS -110 Y.A.C. 60 CYCLE INPUT 

11 onmc C mu. c: P.A.C. at 230 MA. 12 V. A.C. at 3 

ors ' 1: V.A.C. 
t 

at 3 amps. er a P.A.C. at 3 anipr 
MAI 100 36.90 

pr PUt: 27.0.0 250 P.A.C. at CO NIA. 21 T.A.C at u 

stop : 
Cu VA.C. at .0 ams. .11E11-1119 33.00 

MOTORS 
6 or 12 Volt ACDC heavy Duly reversible SINor with 

I,. x 11. shaft. Price: New 32.95 
6 Volt ACDC Motor -Ideal for auto funs. models. Or. 
Shan ' " v '.' !'sed- Tr.te.1 . 51.50 

Model Motor -12 Voll AI' -111' g" dnou le end shaft Slomr 
sIn: '2'.' L. x 21b' W. x I'z" I1. !'rice ... 31.50 

110 Volt 60 cycle. (tall Nearing Slulnr. approx. 35111 

N1'31. 1 "S II.1'. Statt: astir x %r". Motor sire: We. 
L. x 4' II. 1 onverled type. !'rice 52.95 
Hand Tool Molo, --12 Vnll aC -DI' -5600 RPM 3a,- I.. 
s Ito' Ilia. 911th eplined shaft D. x r5- I. 
r. i1.. .. ........ 52.95 

BLOWER -1111 Volt CO cycle, 4 intake. 
1utirt. 

Ap- 
pun. 1110 .0 II dit. Motor Are: : '<' x 3' -1:59 Itl'SI 
C11222, Nrn. 56.95. I'rìre- Motor emir - _.._.. 53.95 

MISCELLANEOUS: 
Coaxial Cable- 12'1111151 Cotton covered -5n Ft 

ial l'ablr 72 111151 Ituhber c1 'eyed -O 1't. 
Cable -4 /rond. Itnh. 

ore 
1 red. shielded So Ili. 

\Vire -2 fond. 111112. e 119, re 1 d .11 stranded -_ 
FL -8 FILTER 12000 CPS . _.. 
TI* 17 or 25 for 114.223 - Price. New ... 
cable for In' -" 23 u' 1 1. 1 

1 

each end .. 
Cable for Ill 375 w 1'h -yd arlt end 
C:hle for Tr. Err / OSF,. It5F IO. or r5F13 
Li' 21.5 Lam -tiler, Used 
!'bugs for 1.1'21 Loon- l'L.112 or t1,-I00 .. 
CI, ::S Cord for 1.1' -21 Loop 

Address Dept. RE Prices- F.O.B., Lima, 

51.00 
.50 

. 2.00 TRANSFORMERS-110 Volt CO Cycle Primaries: 
I'I. 1.00 ., 5. II 2 :m0t, .. 52 25 

1.75 1-1 I I o 
r 

23 5'olt 714 or 15 amp 4.85 
4.50 . 12 Volt atop 1.50 

.. 1.75 "1 21 Polt t 01119 1.95 

1.75 21 VNI . enm 
. 

tir, S 

2.05 SIII V ..\ C. ' .' amp ,.... .-. .... 2.45 
3,95 550 VCT - Cn MA 0 3 V. 5 mmp .. '' \', 3 nnnl.... 2.45 

no 7,10 \'CT 96 SI.\ C:3 w. 4 ana., 3 5' 3 nula 2 0r, 

1.50 °1 PIr-.2nn NI :V nx P. 1.. 

n 

. 5 P 3:nl,o.. 475 

Ohio 25% Deposit on C.O.D.'s Minimum Order 3200 

FT -237 MOUNTING -For DC-604 and CO:t's. and for 
Irt'- 204 and 6030 Prices: I'sed- 37.00: New ... 19.95 
GN45 GENERATOR only. Used 5.06 
LEG and SEAT ASSY. F /Iland Gen. 2.75 
CRANKS F. lland generators. ea. ...... .75 

SELSYN TRANSMITTER i INDICATOR SYSTEM 
Ideal as radio beam position fltdl- 
eator for Gam. 'l'eler Islon. or tom 
mercial use. 1 nnadete with 5 Inch 
I-82 Indicator. Aulo;yn Trans.. 12 
Volt CO elrle Transformer, I ir- 

11i.trwolal, l'rlee 
and 

NEW $9.95 -reed 
PI -111 Pt l's-: t -I -g^ $1.00 

DYNAMOTOR -Use $enn electric 
al laser i car! Dynamotor will 
supply 110 

your 
11111 SIA Irmo u' 

vile and will operate most types of 
AC- IH' slavers. NurlllaI operation 
II 5'IIC Input: 220 Volt 160 SIA output $1.95 

DYNAMOTORS: 
INPUT: OUTPUT: R1.111'K Nu.: l'Itlrl:: 

9 V. DC 4511 V. lin MA P 91:41 33.95 
12 V. DC 2211 V. 1116 SIA II 402 3.95 
12 V. 11C 4.10 V', 21111 SIA I1 401 7.95 
20 V'. DC F!>Clt 322 PP 94 
12/21 V. DC l' N11. III 51.511K It l'. S s-3 

1:3890 V. DC P'It1',615 l'E 1111 

12/21 V. DC 51111 V. SO MA D 11515 

20 V. DC F comm. lie - 
I IIM 32 1,95 

14 V. DC 0 V. urPM M.% DM 20 3.95 
12121 V. DC 4 l V. 11 NIA- 

:011 2zn V. Ibo 
\I,\ D 1111 9.95 

29 V. DC 41111 1 srle Inverter MG -119F 
' It'rotditInnedl 14.95 

211G1 SELSYN MOTORS-WITH CAT'S: l'an i.e used 

as Imnlliun 11111 1111911. lut antennas: 1111 5'011 Oil eyrie. 
w lilt 111511itet talla. Normally operates Irnlll 57 5 Volta 400 
raie, Price pet pair 83.00: Price -Cap. noir. e,,. 50e 

7.93 
9.50 
2.95 
2.95 

SELSYN XC78248 -I15 Volt Al' CO cycle. e V 31_. 
x rP4 . Pall be used to Dun small antennas or for poalion 
imlicator set,lns, !'rice per Pair - 55.95 

FAIR RADIO SALES 
132 SOUTH MAIN ST. 

LIMA, OHIO 

o\ any k oto V p Vhst 
e60 

e 

suppy 

\10. \10. 9 3t0 

L-Ì A_ I 

C3jy Q 

(:;;A; 
'-':114.6 
1 

Look at the Features! 
New heavy duty selenium rectifiers. 
Eight power top adjustments. 
I to 20 amperes at 6 volts continuous 
duty. 
Less thon 3% A.C. ripple or hum. 

Damped vo't and ammeters (no wig- 
gling) Vo'tmeter 3% accuracy. 
Heavy duty top twitch. 
The RIGHT price, 

.Se , re far. Sou Meet loco n pmrrr suPPle Me the FI.E('TRo "f' ltndirally itl de -Ig1 -Iroulde-free in npera- 
lum 111,1.1 etllrir9t dlreell current solute of lu,9tr known. 

El-s :eTiui PRODUCTS S1o21c1 "It" the only 11.C. l'ow'er 
Unit using 1.1111.11119 hill 1.11.111111; shows 111!4111 reading.. Ilat 

1t. Inv duty s,Ilninnt reIulers -.Ira power 
suilrllc D atisfurmlrr -choke and rundenser. 

Tile 20 ;111191.1l. 6 rum a 
l !11 raging 

pro idea more than 
199111,11 Power b, opera e :1.,9 n - 1r Peak Itatantan runt 
-n,r., gin of 1 n.e I+ , :1 1911 .94.10. 113 5' 

Imwer rrt Permits n operation of two rereioer+ Willi 911111 

lugnun .,detwi.l.. 

re: II fer I.:ting onto rad'.+, faints- rlumtnn, n11 :9 billion 

WRITE TODAY FOR COMPLETE DETAILS 

ELECTRO PRODUCTS LABORATORIES, INC. 
Pioneer Manufacturers of Battery Eliminators 

549 W. Randolph St. Chicago 6, III. 

CROSLEY TV MODEL 9 -408 
If the complaint is no raster or image 

on the C -R tube, use a high -range 
meter with high -voltage test leads to 
check the high- voltage supply. If the 
voltage is approximately 1,500, replace 
the 500 -Ituf, 10 -kv filter capacitor. 

JAMES MOUDRY, 
Cicero, Ill. 

MANTOLA 7156 AND 7160 -17 
When these and similar models work 

perfectly on phono and have a loud 
hum on radio, look for a broken ground 
lead on the socket of the 12RA6 i.f. am- 
plifier. This ground was originally u'1- 
der one of the rivets holding the 12B AG 

socket to the chassis. 
FLOYD A. ROBERTS, 

Kearney, Nebraska 

A TIP ON SOLDERING IRONS 
Soldering -iron tips will last almost 

indefinitely without corroding or pitting 
if coated with a layer of silver solder. 
Your local plumber will do the job for 
a nominal fee, but you can (lo it your- 
self by heating the tip in the flame of 
a gas burner or blowtorch and then 
applying silver solder. The coating will 
not melt or corrode in ordinary use he- 
cause its melting point is much higher 
than that of standard solders used for 
ordinary electrical soldering and metal 
work. 

ALFRED HANZL, 
TVallilfrytoe, N. J. 

PHILCO 46 -1203 
If touching any part of the record 

changer causes a loud hum when the 
phono switch is on, remove the .05 -Itf, 
200 -volt capacitor connected between 
the low side of the pickup and the 
frame of the changer. (This capacitor 
i: on a tie strip near the changer.) 
Then connect a 0.1 -0, 600 -volt capaci- 
tor between the frame of the changer 
and the chassis of the set. This capaci- 
tor may be mounted on the tie strip 
mentioned previously. 

D. A. WEILER, 
Metairie, L-1. 

PHILCO TV RECEIVERS 
When the complaint is a weak or un- 

stable picture on one or more channels, 
cheek the small springs which make 
contact with the coils in the turret 
tuner. These springs break easily when 
adjusted fol' heavy tension on the con- 
tacts. 

Louis S. KOVACS, 
Detroit, Mich. 

r a " 
2 STATION INTERCOM KIT 

A must item for offices, schools, 
churches, etc. A wonderful bargain 
at the price. 
COMPLETE KIT -ALL PARTS, 
TUBES & 2 SPEAKERS 

$9.95 
r. n.w. 

mane one fi , 

I11Versa r 5en¢ral ço_rP. 
365 Canal St., New York 13 WA 5.9642 
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CRITICS DISAGREE 
Dear Editor: 

I would renew my subscription but I 
believe your magazine is about 5 years 
behind times. A deluxe and fancy cover 
does not change its contents, nor for 
that matter does its name. All I see is 
crystal sets and 1. 2. 3, 4 and 5 tube 
phlooper dnoper ultra phoney regen- 
erative sets. 

So what? What service man is inter- 
ested in that? How about the latest 
things? I get more out of other maga- 
z.:nes than I ever hope to get out of 
yours. How about the latest television 
set schematics with the components 
li-tetl and a detailed account of any- 
thing new and intricate? )How about 
schematics of hi-frequency scopes that 
will take television? About wobbulatots 
for TV and FAIT. Will we ever see them 
in I:.tDlo -E LL:erm : WS? 

MAX 000DSTERN 
No address 

Dear Editor: 
I have read th. many compliments 

that your reader !vivo sent to you 
concerning your Li ig.azine, and I would 
like to join them. 

But sir! You are making a grave 
mistake. You are omitting a depart - 
In nt for the beginner and the experi- 
menter. I ani suer that we cannot be 
expected to build your ten -tube FM 
sets etc., and I ant also sure that your 
more experienced readers will not ob- 
je .tt to us having a page or two on a 
one- to two -tube set, as even they had to 
start from the beginning before they 
knew much about radio. 

WALTER .IEFF'RIES, .11t. 

Son tlt .I itho 
tSo there is the situation. It used to 

he said that people see what they want 
to see. In a magazine it appears the 
opposite must be the case -they ap- 
parently see what they don't want! - 
Editor) 

AVAILABILITY OF SKIATRONS 
1Lvr Edit,,, 

Thank you for your letter inquiring 
about the availability of "Skiatron" 
tubes. 

These tubes welt. employed to a con- 
siderable extent I:ning the war for 
radar purpu es. and, as mentioned in 
my recent article in your magazine.* 
under the code name of "Dark Trace 
Tubes," They are further designated 
as API() tubes (depending on the 
sere' n diameter iv inches, as 4APIII m 
s,Al'ln) and water that designation 
may be available on the surplus mar- 
ket. 

Note well, however, that these avail- 
able APIO tubes were specifically de- 
signed for slow, lung -deiay radar dis- 
play, and are u, -t suitable for tele- 
vision. Tubes for television are still in 
the development stage and are not at 
present available. 

(De.) A. H. ROSENTHAL, 
Forest Hills, N. I'. 

March too, 

SEPTEMBER, 1949 

DEPEND ON l Íi, C 

FOR TELEVISION SERVICING 

Television servicing requires replacements 
of absolute dependability. Otherwise, you 
risk expensive call- backs. Be positive of 
that dependability in resistors and con- 
trols ... always buy "IRC "! Produced 
by the largest resistor manufacturer in 
the world, IRC parts are standard equip- 
ment in the finest television sets. 
New, Advanced Type BT Resistors are 
IRC engineered to meet the rigorous 
requirements of television. They surpass 
Army -Navy Specification Jan -R -11. Small, 
fully insulated, and cóol operating, 
Advanced BT's are supplied in ! ¿, 1 and 
2 watt sizes. 
Every requirement of television servicing 
has been contaidered in'the design of' IRC's 
new, compact "fie' volume controls. Rev- 
olutionary Interchangeable Fixed Shaft 
feature means faster and better servicing ... resilient retaining ring cushions/the 
turn; your customers can feel the difference. 
New IRC PRECISTORS ar deal as low 
cost replacements for wire wound preci- 
sions and strings of insulated resistors. 
These deposited carbon units combine 
accuracy, stability and economy. Guar- 
anteed accuracy 1 %, in 2 sizes and a wide 
range of values. 
For vertical or horizontal centering, IRC 
Type W Wire Wound Controls are fur- 
nished with a center tap. Tight, uniform 
windings insure accurate focusing. 
International Resistance Co., 401 N. 
Broad St., Phila. 8, Pa. In Canada: Inter- 
national Resistance Co., Ltd., Toronto, 
Licensee. 

INTERNATIONAL RESISTANCE CO. 

tio, Cutout S - 

ADVANCED TYPE BT's 

BT means Better Television! 
Tiny '/z, 1 and 2 watt re- 
sistors are JAN approved. 

NEW INTERCHANGEABLE 

FIXED SHAFT CONTROLS 

quiet operating, compact 
'1/2," design. 

CLOSE TOLERANCE PRECISTORS 

guaranteed accuracy lofa. 

CENTERING CONTROLS 

for accurate horizontal or 
vertical focusing IRC Type 

W Control 

MODEL 610A 

gete 
TELEVISION GENERATOR 

More in use today than all other 
TV generators combined 

THE HICKOK ELECTRICAL INSTRUMENT CO. 1 
10531 DUPONT AVE. CLEVELAND 8. 0E110 J 

SEE YOUR JOBBER OR WRITE FOR COMPLETE INFORMATION TODAY 
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FMC MODEL 102 

POCKET I/OLOMETER* 

A REMARKABLE "POCKET -TYPE.' 
TESTING INSTRUMENT 

LEGIBLE 3 SQUARE METER 11,000 ohms per volt) lo 
easy, rapid and occurote reading. 

HANDY Size only 31/4"x61/4"s2" deep. 

LIGHT.. . Weighs only I Ib. 5 oz. 

ACCURATE I Mil D'Arsonvol type meter 2% accurate. 

STURDY Ruggedly constructed, round cornered, molded 
bakelite cose. 

VERSATILE 3 AC CURRENT RANGES: 0.30/150/600 ma. 
4 DC Current Ronges: 0- 6/30/120 mo: 0.1.2 
amps. 5 AC Voltage Ranges: 0- 12/120/600/- 
1200/3000 volts. 5 DC Voltage Ranges: 0 -6/ 
60/300/600/3000 volts. 2 Resistance Ranges: 
0-1000 ohms, 0 -I megohms. 

SIMPLE Some zero odiu,trnent for both resistance 
ranges. 

LOW COST ONLY $13.90 

ELECTRONIC MEASUREMENTS CORP. 
423 BROOME ST. New York 13, N. Y. 

EVERY SERVICEMAN 

CAN 44,o'(á 0 1 0 ó 1).$ 

SUPERIOR 
TEST EQUIPMENT 

THE NEW TUBE TESTER 
MODEL TV 10 

OS 

.t. 

Tens all tubm including a. 5. 6. T. Octal, Lock. 
MPeano.. antan. Nea m ,. -a.d. Tnyratron. 

iniatures. Sub-M,niatures. Novais. etc. 

Uses the new sell-clean, Lever Action Switchrc 
for individual element testing. ee0uae all etr- 
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The Model TV -la does not 
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for 
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`ose swbrC oo 
socket. 
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Newly designed une voltage Control pore 

between 1ós Volts and 130 Vool 
line voilage 

The Model Ape. tes On 10 s 50 
a Volt ti Comes 

ce 
t 

ble 
MCI 

ecom 
beautiful 

with 

we m ufaeturo a o.n o rad te rra e ,Amen an 
W,.tv .pee NCO fo, FREEf<at to y 

SUPERIOR INSTRUMENTS CO. 
227 Fulton St.. New York 7, N. Y 

at your regular jobber 

$10,000 REWARD 
í1i, ,i.i., 1íg 

r Ali 

P.R.I. GEIGER COUNTER 
Wright only 2 pm. l'l i 

bleb. The 'most * ri lliir lon lahlr 
PRECISION RADIATION INSTRUMENTS, INC. 

110l -L N. Poulina St. Chicoqo 22. III. -- Dealer Segue ie: Inv aed 

$3.00 FOR CARTOON IDEAS 
ItAtao- ELECTRONICS prints radio cartoons 
every month. head, -rs are invited to con- 
tribute humorous radio ideas which can 

be used in cartoon form. It is not neces- 
sary that you draw a sketch, unless you 

wish. 

I:owwuuicntiowlwls 

PHILCO MALIGNED 

Dear Editor: 
This is to protest the letter from Mr. 

.1. E. Epperson, printed in your June 
issue. 

May I point out that, as far as I 
know, the I'hilco Corporation is the 
only one that furnishes you free of 
charge circuit diagrams of all their 
sets, including all parts numbers; and 
that it will also give you free television 
instruction with very little expense on 
your part. 

I have found Philco parts more easily 
obtained than those for many other 
sets. As for the troubles he found -I 
have found about the same faults, with 
slight variations, in sets of more than 
one different make. 

If Mr. Epperson can name any other 
company that gives the service tech- 
nician more information than does 
Philco, please let me know, as I would 
like to take advantage of such informa- 
tion to help me maintain service on 
their sets. 

LLOYD O. WALTER, 
ri,/e, Allio 

1 tsembled for your convenience 

Facts, standards 
practices, data 

for the whole field 
of radio engineering 

Radio Engineering 
Library 

R 

tJm 
gmnnb 
mental.. 
Vhnloulla, 
orutdtks. measnm n ents. 
anti Other aubÌerl. Ove 
aperialixe.1 uexuurnt of all 
fields ut practical design 
and allpliratiun 

* 
Special Low Price 

Sought sinly, the five 
volumes would cost 

á3 Under this offer you save 
52.50. 

* Pay in easy installments 

FREE IO Day Trial 

11111 pulrlirallda- 
I's as Must 

Library includes: 
I. Fundamentals of 

Vacuum Tubs - 
Eastman 

2. Ra- 
Td'ero 

Engineering 
man 

3. Communication 
Engineering - 
Everitt 

4. High -Frequency 
Measurements - 
Hund 

5. Radio Engineering 
Handbook -Henney 

3559 pages: 
25:8 illustrations! 

McGraw -Hill Book Co., 330 W. 42nd St., N.Y.C. 18 

',nil me Radii, t:dgtdeetire L{braly. tilh.. tar In la)- 
tati,u .Apes <ul. In In d:as I u ill - i d $2 

l 

arten 
n t xAnil 55.1111 nu-alb l ill $27..,d 1 

it laid .... kIru.tlrxtJ. 

N.,np 

I'it. 
l luup. 

l'oall 

State 

1íe -9 -t" 
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Book Reviews 
VIBRATION AND SOUND (second edition), by Philip M. Morse. Published by McGraw -Hill Book 
Co.. Inc., New York. 6% x 9% inches, 468 pages. 
Price $5.50. 

The second edition of this book on 
the theory of vibrations and sound in- 
cludes more detail on radiation prob- 
lems than did the first edition (pub- 
lished in 1936) and introduces the 
su.:j2ct of transient phenomena and f e technique of operational calculus. 
The book is a thorough mathematical 
exposition of its subject on the level 
of basic physics -it is not a practical 
treatise. The author taught the intro- 
ductory course in this subject at MIT 
for several years; he is now director 
of Brookhaven National Laboratory at 
Upton, N. Y. 

TV -FM ANTENNA INSTALLATION, by Ira 
Kamen and Lewis Winner. Published by Bryan 
Davis Publishing Co., Inc. 6 x 9 incites. 105 pages. plus 17 -page advertising section. Price $2.00. 

The reader expects authoritative and 
complete coverage of the subject in a 
hook by these two authors. Mr. Kamen 
has had wide experience with antenna 
installations in New York City; Mr. 
\Vinuer is an editor of radio service 
nugazines of long standing. It is there- 
fore no surprise that many points ne- 
glected in other works are carefully 
dealt with in this one. 

The mechanical aspects of antenna 
ins allation are especially well covered, 
one chapter being devoted to installa- 
tion tools alone. Other chapters handle 
special coverage problems, high-f re- 

quency installations, fringe -area an- 
tennas, and master or apartment -house 
systems. 

Television interference is given a 
chapter, and another one is devoted to 
special installation tricks. FM anten- 
nas, business practices, and safety pre- 
cautions are also discussed, and the 
book closes with a very complete index. 

INVENTION AND INNOVATION IN THE RADIO INDUSTRY, by W. Rupert Maclaurin with the technical assistance of R. Joyce Harman. 
Foreword by Karl T. Compton. Published by The Macmillan Company, New York. 6 x 8% inches, 
304 pages. Price $6.00. 

The work of inventors and innovators 
(persons or firms who put new ideas - 
not necessarily their own-to work) is 
traced in this book from the pre -radio 
scientists such as Faraday to the re- 
search scientists and firms of the pres- 
ent day. 

Though written primarily as a study 
of the impact of the work of inventors, 
entrepreneurs, business conditions, law 
and other factors on the growth and 
development of invention and innova- 
tion in the industry, the book is one of 
the best short histories of radio writ- 
ten to this date, and will be read as 
such by many who are interested chiefly 
in the events rather than the under- 
lying implications, and who will find 
the fact: here marshalled in convenient 
and easily -read form. 

The appendix includes a two -page ex- 
planation of r.f. and modulation and a 
detailed statistical breakdown of past 
radio patent litigation. 
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MAKES AUTO RADIO REPAIR 

TWICE AS EASY! 
Here -prepared by an auto radio ex- 

tthtug you 
years 
a 

every- 
eed to know to Install. 

strvice and repair all types of auto 
radios taster - easier - more profit- 
ably Covering every type of auto 
radio from the mid- 1930's. this com- 
pact book gives you complete installa- 
tion. troubleshooting and repair Pro- cedures plus tins on how to set up 
shop and get business. 

SERVICING THE MODERN 

CAR RADIObY A. L. Hurlbut 

2nn Ed,,.... t y,:., rit. .' Iliu.'. and over 
Sao car radio dinuramx. Prase $7.50. 

You'll really know how to repair auto radios profitably after reading this great book! From basic theory through step -by -step servicing meth- 
ods. every detail of the work is explained in a way you can easily understand. Differences between car and ordinary radios; antennas; antenna input circuits; power supply; circuit features; automotive electrical 
Systems. installations: loudspeakers; interference; vi- brator maintenance; alignment. push- button tuning and other related subjects are covered completely. 

OVER 500 CIRCUIT DIAGRAMS 
Or particular Importance, SERVICING THE MODERN CAR RADIO contains over 500 circuit diagrams giving circuit details of 'p .Tine car radio types you are most likely to be called upon to repair. This feature alone can save crou many times the cost of the book. Use coupons today for examination. 

Dept. RE -99, MURRAY HILL BOOKS, Inc., 
232 Madison Ave., New York 16, N.Y. 
e. Send me Hurlbut's SERVICING THE MODERN CAR RADIO book for which I enclose $7.50 (58.00 outside U.S.A.) or, send C.O.D. for this amount 

salsfsatisfactory 
(No 

derstoodDI may return 
is 
it 5 days and you guarantee to refund my $7.50. 

Name 

Street 

City & Zone State 

HEAT GUN 
udinrd p¡.t,d grill 

glut 
Ihin 

nI 
.I. li In a 

arillirelola. 1 ilig paint. tha,, Ing 
pur.. ,te. Nan Keep Illn a 

vite. ni she 4o¡II be wing it 1. 

I Ili .r hale ber lune il n ill du rit pin Its 
rinte of her ordinary hair dryer. , 

unl.lrlg iii h lier using it to dry ...kin,- adlln., or dI r -t he rifrigeiamr lo 
.l h'. Ilnh' $12 9 Sat laartion outran 
1 

0 , da,. 
r.1 .1...1 I upturn turepai l 

or money 

"SO" RADAR SET 
"S9" RADAR Si litte with 9 
n 

tube - 

i,duding pli-trn. - This I'Ian -Po., 
-indicator ,. :L. -ever has a sell 

contained park d I r.ign lit run from the 
tin v. pincer :apply on 1.ST or l'T hour. 
Ii provides a :, ,ù:um r picture adjust- 
able at alit to an xn 10. 4 or 2 mile 
circle with the brat a; dot renter. sbmr- 

e lu,n,nn or land El., slop:. er ari 
. an that ray lost inn off he ear- 

In pitch darkly,- or densest fog 
n.nrh safety' w brightest sun 

RT1l,55 
Only 514.95 

II unerheterodyne reeelv,, II hand. T111 oh n. 1latent IS pr, 
1 till. ... o L..Ir.. immure 6.\.r5's 

tteam ih.l rh :ui: and wornnum cabinet 
Tubes and diagram in, lulled. 

LINE FILTERS -East unit contains tsc- 
1 51fá. all Oiled rarons hern , r_ nut a á1 oloclanre 30 Amp chi., in ant .Iii.. LL I 

Wdt:dole hews .. 

e er prnvldnt In :ltaiI 
output ennneetors at 

your input 
with innumerable uses or. , ,1 burners. ref 

t 

\ us 
Orators. routs, automobiles and wherever 
noise Is to be auppresell or Interference 
abolished. A $17.00 value for 51.98. 

COMPRESSED AIR 
INSTANTLY 
ANYWHERE 

still . \ir l'untplea- 
nit olnrag, tank. 

built ut be-4 
iais illg life- 

lulri,aled ball - 
Ittg art itlg 

and 
or 

oil 
1 main hearing 011 

t 11u.uai design 
e 111lltlixlea valve 

:1.I.. the Ir lusl cola. 'it Ill all cum - 

unique air Hunk, 
enf r l anlryt remenduu.l , 

!lire flint alp output , iron, 
by ne,u, ter motors. 

corn 

ni 
n 

nyr approximately ^t Ir5nu cu. Mellen 

'in a l a "Olirlii. 
than , lute. rum's 

1011 Ill. gauge r alifnugl, finger!r lit (lows netting f aulpmut I, ,,ralli, which will autnatiesw ,fr,e,l. Works from 
! 
sly 1 

o 
e It Useful for spraying paint. or - ,liciuf lac- 

: lnseullrllo. n neal- r l,rax iiig with natural 'as. f1Ñatlm tor. 
In the U. 

S, 
Falaelent.r completely 

tilde s.'pnnn him' olura gun 
12 P. of Inn 14y tested has,, 

n,'D', all,or prepaid. 
87.75 with 'tint ali 

BUFRAD 
CAR 

RADIO 
AN- 

TENNAS 

AUDIO AMPLIFIER -Itrsnd , w dual 
irlodr amplifier having 2 of the Yalu- 
nW suaree mower ty pe audio trans- 

.11ll 
I 

s that sell far over Tlo a piece. 
aluminum ease. fully enclosed u lave 

111nsion 
a Inche. erteil for Inter 

Aem. 
d 1 ' 

phnnn ampllller mike amply 
signal ',A.,' for testing 

:rd 
or 

a . nets. I ., al mrly' ... ís7,,0 
,a, 

SUPER SPECIAL ON: 
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-31.75: in to s of 1' -$1.50 ea. 
SKYSCRAPER Iii -2 liar, 4 heavy dun 
sections That extend 9-. 7'hia stqurael ia. 
most he Well n be oily appreciated. l'un 
prive -- single units- S2.50; in lots of 12 
52.25 ea. 
TILT ANGLE- tut-3, may he adjusted n 
all bolt' el ntuurs. 3 elinns rxtenl to 10t 

gle unit price- 51.75: 12 lot prire- 
$1.50 ea. 
VERSATILE -RR -I. single hole fender fup cool u ting mas' he adjusted o. 
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h. unit price -$2.00; 12 lot ;'- 
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SUPER SPECIAL 
FAIRCHILD bombsight POWER UNITS Our gnaw sty of three Is too limited to inelify nie space required by a Nono. but 
earl, unit Is brand new contains 9 tubes 

l electric motors nr generators. I11O of which 0 are 
of the permanent magnet Oeld type: relaya: 
and 20 valuable precision resistors plus a multitude of the ordinary kind. In addition to mane nondenrers and potentiometers. All for only 811.95, 

SCR -274N COMMAND SETS 
(Made by We -.trn Electric for U. S. Goal, 

THE GREATEST RADIO VALUE 
INaHISTORTIS 

untain of suable equipment that in- 
. not I but 3 or the hm lest snprrhet 
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o get 'i'ir Order In fast. A super slur at S59.95. 

1000 CYCLE AUDIO FILTERS 
Navy PD52010.1 low pass audio filters 
as mentioned in the "Peaked Audio" article in tun. CO, and designated by 
the above number, ore the exact elec- trical and physical equivalent of com- mercial audio filter units selling for 
$35.00 wholesale. They are infinitely 
better than the surplus "Radio Range Filters' being sold for reducing ORM, 
and at 2 KC off resonance for example, 
o 2 section filter using PD52010.1 is capable of twice the selectivity avail- 
able through the use of the OR -er. (the 
BC453 section of the 274N which has provided the amateur's previous high- 
est standard of interference elimina- tion). EXTRA SPECIAL - NAVY 
PO52010.1 with diagram. -55.00. 

DELUXE SUPERMET 
A.C. -D.C. RADIO KIT. 

t. , nulurtiun line 
1 

hit 10rill ll it le;e , - - r owl e I. . ,, sh,rriners,t., 2 vane 
Fenno,. 

ran.l polyethylene Ir ulated 
I " \TU t sv,,un1a 

a' lop. Tubeslm-lu,le 
tunfliu tr ni S.u 4, firµ t K '. Kit fámr 55,75 nr 2 rnr.. \s.,mbleq. Wired A tested 512.95 , 2 for 528.ñfl 

MICROPHONES 
Sumer 4fieeialItlghesr o,IItY all rhrnme h,.l1,t shaped CR \'mot1 l SITKS' of lap-n o,lly known i. SS.9S. RUllet 

as MIKF. J - 60-- N \ \IIC SAKE S) BUFFALO RADIO SUPPLY, 219 -221 Genesee St., Dept... -fBÙFFALO..3, N. Y. 
MEMBER, 1949 



78 

RADIO SCHOOL i DIRECTORY 

a " °m`i° ELECTRICAL 

ENGINEER 
MAJOR IN 

ELECTRONICS 

B. S. DEGREE...IN 36 MONTHS 
Make one of the most important decisions 
Iite- today' Capitalize on your elccirano untl 
ests -decide to become an Electrical Engineer. 
Choose. also, to save a valuable scar by earning 
your Bachelor of Science Degree here in 36 
months of intensive year -round study. 

This 46- year -old. non -profit Technical Institute 
offers a world famous course in Electrical Engi- 
neering with a malor in Elerrr"our.. You follow 
an industry -guided program which is constantly 
attuned to current developments. It presents a 

solid background in the basic sciences 
Chemistry. Physics, Mathematics. Economics and 
Electrical Engineering subjects ... plus 19 tech- 
nical specialty courses in Engineering Electronics. 
including four courses in Electronic Design. 

Practical, military in. academic training will lx' 
evaluated for advanced credit. 

ELECTRONIC TECHNICIAN 

At the end of the first year of study of the Elec- 
trical Engineering course, the student is qualified 
as an Electronic Technician. 

ASS FALL TERM OPENS OCT. 3 

RADIO -TELEVISION TECHNICIAN 

Prepare here tor a career in 

icier 1,, Id which business leaders pre- 
dict Ill he nut mg America's top ten industries 
by 1951. In IA months you he some a Radio- 
Television Technician, ready for positions in re- 

ceiver and transmitting testing, servicing. sales, 

supervision and production. 
Because of this school's rrnli inicie ono ncalem. 
the Bachelor of Science deglec in Electrical 
Engineering (Electronics major) may he earned 
in 34 additional months. 

A SPECIAI. PREPARATORY PROGRAM is 

tered for men lacking high school diplomas. 

TRAIN in modern. well -equipped lab,. L. 

shops and classrooms. F:ts uity of KS spc. 

over Isis) students and 30.00o graduates. 

r---MILWAUKff ---i140° 

5CHL of ENGINEERING 
Founded 1903 

by Oscar Werwoth 
Electrical Engineering 36 months 

Electronics Major 

Electronic Technician 12 months 

Radio -Television Technician 18 months 

I 

I 

I 
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L'TM 

MINIM 111111 

Send Coupon for 
free 48 -page Pic- 
torial Bulletin "Your 
Career" and 110- 
page Catalog. 

4 
N 

.1P ME MP 

MILWAUKEE SCHOOL OF ENGINEERING 
Dept. RE -949. N. Broadway and E. State. Milwaukee, Wis. 

Without obligation send me the Bulletin, Your Career," 
in course- 

00&' 
and your catalog. I em interested 
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ADDRESS 
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Make Your Career 

RADIO and TV 
financial pn r. 

Radio, Trlc.l -. 

trained as , 
adlo technician,. It will pa)' > 

ll lion Martin School of Radio Arts.estahli+hel In Pi 
Complelr day and night riacsee . Ihr lane 
ment . and a staff of 30 nationally hi 
armms. Over 97; of the combination nom 

e placed o r John Immediately through -Il., 
plarenit-ill' ers ie . Approved for veterans. 

FREI SV, i',' fcrF n'i' Tt,,,,klur '''VF!!!!' F111110' IO iii!'! 

Don Martin School of Radio Arts 
i5I 5 No. Chrnkre. Nnllyanod. Calif. H U tino' 21;'r, 

AGE 

( ) Veteran of World War 
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RADIO 
COURSES 
Preparatory Mathematics, Sera 
ice, Broadcast, Television, Ma- 
rine Operating. Aeronautical, 
Frequency Modulation. Rodar. 

Claises am laming Igo the tall term Ott. It1 

Enhance eon. Sap% 19th 

Veterans. literature. 
COMMERCIAL RADIO INSTITUTE 

m 

did 1920 
la West Biddle Street. Baltimore I. Md 

TEILVISION 
NEW, 

ECHNICAL CAREER 

nimeta 
Il'.it off r'lh 

properly-trained fut n,. 
In 

ear 
edraiIi l' cr 

Train at an Institute that pioneered 
in TELEVISION TRAINING since 1938. 
Morning, Afternoon or Evening s s h, 
I.buwatory and theoretical Instruction, l Un- 
ler guidance of experts. covering all phases 
d Radio. Frequency Modulation. Tele- 
Iixlnn. Ltrerned by N. Y. State. Free 
Pleeement Service. Approved for Veterans. 

ENROLL NOW FOR NEW CLASSES 
Visit, Wr,te or Phone 

RADIO- TELEVISION 
INSTITUTE 

480 Lexington Ave., N.Y. 17 146th St.) 
Plaza 34585 2 blocks from Grand Central I 

LEARN RADIO! 
PREPARE FOR A GOOD JOB! 
COMMERCIAL OPERATOR (CODE) 

RADIO SERVICEMAN 
TELEVISION SERVICING 

BROADCAST ENGINEER 
V.A. Furnishes Books and Tools 

SEND FOR FREE LITERATURE 

BALTIMORE TECHNICAL INSTITUTE 
1425 Eutaw Place, Dept. C. Baltimore I 7. Aid. 

FILL THAT JOB WITH A 
C.TJ. TRAINED MANI 

Solve your man -power shortage by rmploying well - 
trained. dependable young men who have been 
trained by Commercial Trades Institute. Our grad- 
uates have completed an intnisive course in Radio 
or Television Servicing. Their training has been 
practical --In 'ell- equipped shops under expert 
supervision. They've learned to do competent work. 
To enable y'ou to evaluate the efficiency of C.T.I. 
training. we'll be glad to send you an outline of 
the course. You'll find the subject matter extensive. 
complete. lh. naoh. 
We probably have men who hail from your vicinity. 
but most of our graduates will travel anywhere for 
a goo,: o unity. We cordially invite employers 
to 'a r detailed information on available 
me:, lot'ment fees.) Address: 

Placement Manager. Dept. P108.8 

COMMERCIAL TRADES INSTITUTE 
1400 W. Greenleaf Ave.. Chicago 26. III. 

RADIO- ELECT 47`J CS f cr 
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CV) RADIO ENGINEERING 
FM- Television -Broadcast 

Police Radio. >la rire Radio. Radio Servicing, , Avia- 
tion Radio and Ultra High mobile applications. 
Thorough training in all branches of Radio and Elec- 
tronics. Modern laboral ones and equipment. Old es- tablished school, Ample housing facilities. 7 acre 
campus. Small classe., enrollments limited. Our 

graduates are In daniand. Write for catalog. 
Approved for Veterans 

VALPARAISO TECHNICAL INSTITUTE 
Dept. C VALPARAISO, INDIANA. 

AUDI() ENGINEERING SCHOOL 
a tical Audio F.ng eleerinR course In 

Seim. 

Sound and Fun,In cals. DISC. 
FI rdMNETC Recording: Trans. 

`.Measurements Monitoring ries contain 1rar.mrss ion Ó c lai Mixing. 
H.r- Ic 1)1slnrlinn Seta. Intermndulatinn Ann. 

rngand .1her lulp'ne n1. Recording Studio ssimu- Broadcast. Mallon Picture and ('ammerruÌ Sound 
r'Vling. H. M. Trenmr. Pres. -Director. Approved Veterans and Foreign Visas. 

HOLLYWOOD SOUND INSTITUTE, Inc. 
11140 -E North Kenmore Hollywood 27. Calla 
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n.1u:11 tige trir 

,r 
Tn dismal. 1 riled ,' Intensely i vrlln 

ERE! BOOK ' 

.nk'-moo., pay. Lea -r, 11r11.I 

c(anion. f mullet 14111e 
n11,. lui nr coon .m rima In11,,.., rllorok 

ceNDLER SYSTEM CO. 
Dept. 3 -K, Boa 928 Denver I, Cela. 

Complete Radio Engineering 
Course. Bachelor of Science De- 
gree. Courses also in Civil. Elec- 
trical, Mechanical, Chemical, Aeronautitwl Engi- neering; Business Administration, Accounting. 
Secretarial Science. Graduates successful. 6filh 
year. Enter Sept., Jan., March, June. Visitors wel- 
come. See beautiful campus, well equipped labora- tories. Write for catalog. 
Till -STATE COLLEGE .Zit. '"1:.:a4. 

RADIO -TELEVISION 
a, ̂ ..I n ,r vltli WRTI Specialized 

',.,MMInl. quality for ,icli-inronie technical p . . 

bn l rnhF Inds prm -irnl engineer Plot rn un "I 
ttral daily Irrt ur' lahnramrn training pmt idea the 

i, y to Id, Id dour te,pon -lble Inaliions. 
1'. lirtm "I ronlmrn'lal Ita111n nne,tnr: 

',.TN Rdon Technician. tVltTI grad- 
Approved tar veterans; mud 

WESTERN RADIO- TELEVISION INSTITUTE 
341 -8 West 18th Sf., Los Angeles 15, California 

ELECTRICAL TRAINING 
Intensive 32 weeks' residence course in funda- 
mentals of industrial electrical engineering, in- 
cluding radio, electronics. Prepares for technician, 
engineering Hides. Approved for veteran training. 
57th year. Enter Sept. 6, Mar. 6. Catalog. 

BI (`(a ELECTRICAL 
L JJ 7549 TAMOMA AVENUE 

WASHINGTON 12. D. C. 

RADIO COURSES 
RADIO OPERATING CODE 
RAUIO SERVICING ELECTRONICS 

F.M. TELEVISION 
REFRIGERATION SERVICING 

Write for Catalog TE and Picture Brochure 

Y.M.C.A. TRAUE & TECHNICAL SCHOOLS 
22'i W. 1:6 St. (Writ 1 B'way) New York City / 

NEW MAGNETIC RECORDING TAPE SPLICER 
l'he u.'n l'ar,uu 'l'api spike,: I. hinds tap' in carme 
:diwlmenf; 2. )lakes a diagonal sit ice for till pl p'IMrk 
,plice nuise: 3. l'srs sep' kind of ,uttiug edg dicte as u 
razor bade ter all notti ib oil 'rations; 4. Al oins all uIh rd- 
tion: to be made 9r II Ile taupe In one Pli>Ition: 5. Uses 
any kind of r, Iluluse ;id .sise tape: 6. Is sm ill enough lo 
he mount./ ml yncr r corder re: s'y for install. us : T. 
Permits amour tu easily and quickly make gond splices on 
palper or plis is talla', 

Cardon Tap Sp fiver. $1.50 
SplFer with blades I us' splicing tap $2.00 

Siltiiaclbnl guaranteed. Postpaid in U.S. 
MAGNECESSORIES, Box 6963, Washington 20. D.C. 
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PROSPECTORS' GUIDE FOR URANIUM AND 
THORIUM MINERALS IN CANADA. Published 
by the Bureau of Mines, Department of Mines and 
Resources, Ottawa. Canada. 4% z 6% inches. 
37 pages. 

Apparently the first of the recent 
crop of books and brochures on uranium 
prospecting, this book contains in brief 
and extremely clearly written form a 
description of uranium and thorium 
minerals and their modes of occurrence, 
with special attention to Canadian con- 
ditions. 

Methods of detecting uranium -bear- 
ing minerals are described, with a com- 
plete appendix devoted to the Geiger 
counter, its use and care, precautions 
in using it, and servicing methods. In- 
formation and regulations useful to the 
pro,pector in Canada are also included 
in the book. 

ELECTRON TUBES -VOLS. I and II. Edited by 
Alfred N. Goldsmith. Arthur F. Van Dyck. Robert 
S. Borneo. Edward T. Dickey and George M. K. 
Baker. l'ublissed by RCA Review, Radio Corpora- 
tion of America, Princeton. N. J. 6 x 9 inches; 
Vol. I, 475 pages; Vol. II, 454 pages. Price 82.50 
per volume. 

Ninth and tenth in the RCA Tezhni- 
cal Book Series, these two volumes in- 
clude all the more important papers 
published since 1935 by RCA research 
workers on the subject of electron 
tubes. Volume I covers the period from 
1935 to 1949; Volume II contains 
I apers published between 1942 and 
1948. 

The papers are grouped under four 
heads: general, transmitting, receiving 
and special. Some of them appear in 
full; others in summary form. Thi- 
makes possible the inclusion in the two 
volumes of a larger number of papers 
than would have been possible had all 
been printed in full. 

A very complete bibliography of 
periodical literature on vacuum tubes 
is included, as well as a listing of the 
RCA Tube Department's Application 
Notes published from 1933 to the pres- 
ent date. 

PHOTOFACT TELEVISION COURSE. based on 
a series of lectures by Albert C. W. Saunders. and 
edited by B. V. K. French. Published by Howard 
W. Sams & Co., Indianapolis, Indiana. 814 z 11 
inches, 215 pages. Price $3.00. 

Exhibiting the characteristics of its 
lecture -type composition, this course 
often goes into greater detail than 
similar books, almost as if the author 
had been stopped and queried by his 
reader. As a result, certain points of 
information which he could not find in 
parallel works have been discovered in 
it by this reviewer. 

The language is marred to some ex- 
tent by a scho'astic style, apparently 
also due to the lecture background. On 
the other side of the ledger, the same 
background no doubt accounts for the 
many reviews, summations and consoli- 
dations of information presented, a fea- 
ture which the solitary student will 
certainly find valuable. 

Besides a rather complete index, the 
hook contains a glossary of television 
terms as well as an extensive bibliog- 
raphy. 
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TELEVISION RECEIVER -S I.00 
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CERTIFIED TELEVISION LABORATORIES 
Dept. C. 5507.13th Ave., Brooklyn 19. N. Y. 
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TRAIN QUICKLY! 
OLDEST, BEST EQUIPPED 
SCHOOL of ITS KIND in U.S. 
.2 Gp portussi4y lieldd 

Come to the Great Shops of COYNE in Chicsen dur- ing our 50th Anniversary )(ear! Get quick, practical twining in RADIO- TELEVISION or ELE('TRIC- IT'V. G I Approved. Finance plan for non -veteran Mail Coupon Today for cumpiele details. 
NOT "HOME- STUDY" COURSES! 
Vnn learn on teal. full -size Cl uipmenq not by mail. Finest staff nt trained instructors to help vina get ready quickly for a better job, a fine future. 

FREE BOOKS Clip coupon for big illustrated 
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B. W. COOKE, Pres. 
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WHERE RADIOMEN MEET, EAT and SLEEP 
Visit the 

FAMOUS 
FIESTA 

LOUNGE 
Renowned for 

Fine Food 

OPEN 
ALL YEAR 

Check these Prices! 
SELENIUM 
RECTIFIERS 

115 VOLTS 
For Matin & Television 
l ppl leaf ion. 
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OPAD -GREEN COMPANY 
71 Warren St., N Y.7. N. Y. BEekman 37385.1 

HEADQUARTERS FOR ELECTRONIC TUBES 

IN ALL QUANTITIES 
5000 Magnetrons, 1000 Kylsfrons 
500.000 other tubes. Writ for 
our Bulletin and Prices. 

NICS, INC. 
135 LIBERTY STREET NEW YORK 6, N. Y. 
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GEIGER COUNTERS 
HAMS! BE FIRST AGAIN! BUILD YOUR OWN! 
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local contamination, assay ores. 

Send AEC booklet "Prospecting for Uranium" 5.50 

Send Calibrated Uranium standard: Assay ..57.50 

Send 30mg cm= AI wall Beta - Gamma tube $7.50 

Send complete parts kit and diagram $48.50 

p Send assembled 5.5 pound portable S90.00 

Send 110VAC quantitative lab. model 5150.00 

Send detailed information '- cheek T COD 
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CARGILLE, Dept. RC. 116 liberty St. 
New York. N. Y. 

EASY TO LEARN CODE 
It Is easy to learn or In.,rease speed 
with an Instruetograph Code Teacher. 
Affords the giilekst on. prae- 
liral method v1 l l' n a- 
ware , r adla-i b 

anlr. late 
n ft.. abet 

ENDORSED BY THOUSANDS! 
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INSTRUCTOGRAPH COMPANY 
4701 Sheridan Rd.. Dept. RC. Chicago 40. Ill. 

»TUBES -- 
FACTORY SEALED CARTONS 

ANY ASSORTMENT -25 for $9.95 
50 FOR $113.00 100 FOR $35.00 

IA7GT GAGS 12AT7 2526 
1H5GT 6AK5 12ÁU7 2526 
1E5 6AU6 

39C 
12AX7 3516 

BSS 6AÚ6 12BÁ6 3526 
IT4 6BG6G 128E6 35./4 IW 6F8G I2SA7GT SOBSGT 
3A4 636 

Each 
2S37GT 56135 

ac 304 6-N7GT I2SK7GT FilLOGT 
354 618 12S07GT 53 
3V4 12ÁT6 1978 11723 
Inepde sufficient pottage: excess refunded with order. 

' 0 D. with 2 9o deposit. 
Na - y other tube tams available. Send for free list. 
Complete stock available ter TV replacement parts. 

HALLMARK ELECTRONIC Cn4PfDRTIna 
594 Commun pow Ave. Berrien 4 -2087 Jersey Ctw 4. New Jer -ey 4 -6365 

SEPTEMBER, 1949 

Rook Reviews 
PROSPECTING FOR URANIUM. Published by 
the United States Atomic Energy Commis:ion and 
the United States Geological Survey. through the 
Government Printing Office. Washington. D.C. 
4b x 5y. inches, 123 pages. Price 30 cents. 

This little book contains very com- 
plete tables of uranium- bearing min- 
erals, descriptions of their deposits, and 
methods of search for them. The Geiger 
counter and its operation are com- 
pletely described. 

Other subjects covered are laboratory 
assays and selling procedure, laws and 
regulations, and prices and special 
awards. Government circulars 1 to 5 
on the latter subject are printed in an 
appendix. Other appendices include a 
list of books and pamphlets, maps, and 
libraries which supply information in- 
teresting to the uranium prospector; 
manufacturers and distributors of pros- 
pecting equipment; the licensing regu- 
lations of the Atomic Energy Commis- 
sion; information in regard to mining 
claims, and other special information 
of interest. 

VOIE CAN FIND l'RANII'M. by Joseph L. Weiss 
and William R. Orlandi. Published by J. B. 
Weiland & Co.. San Francisco. 6 x 8'_ inches. 
126 pages. Price 62.7$. 

A short historical introduction to the 
subject is followed by a description of 
uranium and thorium minerals, illus- 
trated by a number of photos. The 
various types of prospecting devices, 
including Geiger counters, spinthari- 
scopes, radioscopes, electroscopes, and 
fluorescent lamps, are describe- with 
their uses and disadvantages. A com- 
plete chapter on the Geiger counter is 
added to the shorter description in 
which it takes its place among other 
prospecting devices. 

There are also chapters on staking a 
claim, areas in which prospecting is 
possible, and the government price and 
bonus program. 

ADVANCES IN ELECTRONICS. edited by L. 
Morton. Published by Academic Press. Inc.. New 
1 Trk. 61/4 x 91/4 inches. 47$ pages. Price $9. 

This is Volume I of what is intended 
to be a yearly publication recording 
progress in electronics research and de- 
velopment. 

The fo'lowing ten articles are in- 
cluded: Oxide Coated Cathodes by b 

Albert S. Eisenst -in (Univ. of Mo.); 
Secondary Elect'on Emission, by Ken- 
neth G. McKay (Bell Labs.) ; Television 
Pickup Tubes and the Prob!em of 
Vision. by A. Rose (RCA Labs.); The 
Deflection of Beams of Charred Par- 
ticles, by R. G. E. Hutter (Sylvania) ; 

Modern Mass SpectroscoIy, by Mark 
G. Inghram (Argonne National Lab.); 
Particle Ac ,ue'rrators, b' M. Stan'ey 
Livinesto't ( Bron' htvcn National Lt'b. ) ; 

Ionospheric Research, by A. G. McNish 
( Nation:'1 Bureau of Standards); Cos- 
mic Radio Noise, by Jack W. Herb - 
t'eit (National Bureau of Standards; 

Propagation in the FM Broadcast 
Band, by Kenneth A. Norton (National 
Bureau of Standards); and Electronic 
Aids to Navigation, by J. A. Pierce 
(Harvard Univ.). 
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PR0ORMV'YE 
if/TS 

The best quality - 
the largest variety .. 

For Beginner. Technician or Engineer 
FREE Gift with Each Kit 

plus FREE MEMBERSHIP 
in PROGRESSIVE Radio 

& Television Club: 
Provides FREE Consultation Servie. 

Absoldlely No Knowledge 
of Radio Necessary. You 

Need No Additional Parts. 
EXCELLENT FOR BACKGROUND 

IN TELLVISION. 
CO,, r - metal 
wry radio parts. The Instruction vSOCS. by 

and engmeers teaches yOU 

bu.la 
rear 

to °rival oetel -lient performance. 
crrcu,ls are 

Eached 

the IS r lrios you ,t burls obeeb,e, on 110.120 volts AC or DC. Toe OOR_SSIVE Ridio Nit 
ts t for t i tg the Prr..ci s of Receiver, Transmitter and AmOplir fier design. It .s used in many 
used by the Ve.erdaas 

colleges 
fo 
and abroad. 

train. mg. 
FREE: ELECTRICAL ovr IR 

plus emb7: - ad o fb 
TESTER. 

Club. You Will be eat flea t3 FREE e advice a 
u ttarron service wroth lice.rsed radio technicians. 

ne 
YOUR NIT NOW! 

7 " -10 1ELEVISION KITS 
Fa01110 -10110 the :+l ir.n-d 
11000101 T1101,--111 t.. n 

I. 
ri 

7- lilt $59.50 
ilonlrte .rf of 

1.:0110.10 Ray Tram $41.58 
Farlrly -fir :lh and an nrd 13 channel 

1U $82.99 Tuner. I0- I. less tubes 
In O+plrlr .el fir ITbe.. firltdng alhode l 

$55.80 
Cabinet for 7" or ID- .. $24.50 

Frr:(t -rla udrn .,Boring 5'' 

5" OSCILLOSCOPE KIT 
AM-FM TELEVISION 

An ab.nlule "Inuit" for lodas's radio. 
I lumrnann 1.I a. soil 

Tnlns-2.5.17. 2.1ía. l (NI 
I-51tP1. FREE Ronk on l'a- 
Tinkle Ray D.r'innmrola. $39.95 

VACUUM TUBE VOLTMETER KIT 
.3 protessl lital piece of Ir 
sou need for 1,111 :nid T. Ai, 

Flte :( :i Itmrk on A 
I:awed Servicing 'rerhnin,n, $23.95 

SIGNAL TRACER KIT 

Q An Invaluable all in trouble - 
s 

P If e.Ii. Irma rr n 1tr.n. 
T'est Instruments. $21.95 #': 

f ruBRIRP."^. 

Sweep Generator Kit 

work . írl' ii i _ylr 
IT 226 311. S 

I 

rep width 
0 to 10 SU' Variable 
phasing ri rol . .. I IOv 
has. operation. 
PRE F: Trht isidro 

F31 Servicing 
Nolen 522,95 

SIGNAL GENERATOR 
ASI & F'31 aligr'nn[ 

a 
d 

to-noble shooing marker far 
sueep generator. I'511ke to n I 
3I(' 1111 fundamentals. Over lop 
SIC ion strong harmonics. 4110 

yo )r aud.i. 11rá. liter, npe,a 

FREE: Test Inslnh- $18.95 
olenti honk on Radio 

TOOL KIT 
Consists a! Diagonal cutter +, rnlnht 
nallml Inns nose pliers and ruu,.ry 
amber hand e .rnmdriler. 75 Watt 
moldering run. and s'lppb' of solder 

FREE: FREE: watt. SI Nigel 55.75 villerine Iron and .tPp11 
or hook -up rtes. 

OTHER KITS 

Ì-Tube 
FM Iterelver. Batten' portable receiver. 3 -ray 

brt:dde Receiver. 1- Poli. Broadcast hand Supelliet 
Receiver. 6luhe 2 -baud cnperhrl reee leer, multl- 
tester amplifier. signal tracer prole. 

irURTHER 
INFORMATION ON REOUEi 

Deduct 1. 
d full payment sec meanies order. C.O.D. o e- rented in U S.A. 

PROGRESSIVE ELECTRONICS CO. 
497 Union Ave., Brooklyn 11. New York 
Dept. RE -29 Phone: EVergreen 8 -0054 
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TRANSMITTING 

RECEIVING 

INDUSTRIAL 

SPECIAL PURPOSE 

IMMEDIATE DELIVERY 
AT THE LOWEST PRICES 

IN OUR HISTORY! 

Type Price 
O1A 50.45 
1822 4.35 
1N21 Xtal Diode .65 
1N218 " .80 
1N23 " .80 
1N23A" .85 
1H27 " .85 
1R4 1294 .65 
IRS 15 
155 .95 
1521 1.10 
174 .95 
2C26 .35 
2C26A .45 
2C34 .55 
2J21A 11.45 
2J22 9.85 
2J26 8.45 
2J27 14.45 
2J37 9.95 
2J32 14.85 
2J33 19.95 
2J37 13.85 
2J38 12.95 
2J48 14.95 
2X2 879 .65 
3A4 .35 
3A5 1.05 
3AP1 CRT 3.85 
3822 2.95 
3824 1.75 

3BP1 CRT 3.75 
3CP1 -51 1.95 
3C24 24G .47 
306 1299 .65 
3FP1 CRT 2.95 
3HP7 CRT 2.95 
3GP1 CRT 3.75 
305 .90 
REL -5 17.95 
5AP1 CRT 3.95 
58P1 CRT 2.95 
5CP1 CRT 

6.55 5GP1 CRT 
14.25 5J23 14.25 5J29 

6 
6AA6 

.40 

.90 
6A87 .95 
6AK6 
6 .80 
6887 .95 
68E6 .65 
6C4 
6C6 .75 . 

6C21 19.75 
606 .60 
6E5 .70 
6N6 .50 
6J5GT .50 
6J6 .90 
6N7 GT .80 
6R7G .80 
6SF5 .65 
6SG7 .70 
65H7 .40 
6SJ7 GT .65 
65117 GT .65 
651.7 GT .65 
6SN7 GT .80 
6507 GT .60 
7A4 .65 
7A7 .65 
7C4 1203 .40 
7C7 .65 
7E6 .65 
7F7 .75 
7H7 .75 
7N7 .75 
707 .65 
10 'VT -25A .40 

BES 
Check this list for exceptional values in magnetrons. 

cathode ray tubes, voltage regulators. transmitting tubes -also neon. 

pilot and flashlight bulbs. These are brand new, standard make tubes. Order enough for 
future needs directly from this ad or through your local parts jobber. 

Type 
10Y VT -25 
12A6 
12K8 
125F7 
125H7 
12587 
12SL7, GT 
12587 
12s825 2 amp. 'Linger 
13.4 Ballast 
15R 
FG -17 
REL -21 
2304 Ballast 
2526 GT 
2807 
30 VT -67 (For Walkie 
33 'VT -33 Talkies) 
RK -34 
34 
39,44 
45 Spec. 
46 
EF50 VT250 
CEO 72 
72 3824 
VR -75 
76 
VR -78 
80 
FG -81A 
83 
83V 
89Y 
V R -90 
VR -92 
10OR 
FG -105 
VR -105 
VU -111 
117Z3 
VT -127 English 
VT -127A 
VR -150 
VT -158 
FG -172 
2058 
211 (VT -4 -C) 
215A 
231D 
2828 
304TH 
304TL 
307A 
316A 
3508 
371B 
388A 
417A 
434A 
446A 
450TH 
GL-471A 
527 
WL-530 
WL -531 
532A'1832 
GL -559 
KU -610 
H Y -615 
7008 
700C 
700D 
702A 
703A 
705A 
707A 

Price Type Price Type 
50.45 7078 S23.25 872A 

.25 710A 2.15 874 

.65 713A 1.55 878 

.70 714AY 9.95 930 

.40 RK7158 7.95 954 

.60 717A .90 955 

.70 721A 3.95 956 

.40 724A 4.65 957 
2.25 7248 4.25 991 INE -16) 
.35 725A 19.95 1005 

1.40 726A 19.95 1148 
2.85 730* 11.95 1201 
3.25 801 .60 1616 

.45 801A .75 1619 

.55 803 6.95 1624 

.40 804 9.95 1625 

.75 805 5.45 1626 

.75 808 1.75 1629 

.45 809 2.75 1635 

.35 810 7.95 2051 

.35 817 2.35 7193 

.55 813 7.85 8011 

.80 814 3.75 8012 

.45 815 2.85 8020 
1.50 826 .49 8025 
1.75 829 3.25 9001 

.90 8306 3.95 9002 

.55 837 1.75 9003 

.65 838 3.25 9004 

.45 841 .55 9006 
3.95 843 .55 

.85 851 39.50 NEON BULBS FOR RADIO USE 

.95 WL860 2.55 NE -2 50.06 
AO 861 32.50 NE -15 .06 
.70 864 .55 NE -16 -24 
.65 865 2.55 NE -20 .06 

3.25 866A 1.30 NE -21 .24 

9.95 869 26.50 NE48 .24 

.85 8698 28.95 . NE51 .06 

.65 

.55 

2.95 Pilot and Flashlight Bulbs 
.55 

9.50 Stock No. Maeda No. Volts Watts Bulb Base Price 
21.90 

7,95 350.40 64 6 -8 3CP G -6 DC Bay 50.07 

.65 350 -31 57 12 -16 1.5CP G4' 2 Min. Bay .O8 

1.95 350.42 Spec. 12 6 S -6 Cand. Scr. .13 

1.30 350-20 1446 12 .2 amp. G -3' "2 Min. Scr. .07 

4.25 350.14 49 2 .06 T -3's Min. Bay .06 

5.95 350 -15 356 120 3 S -6 Can. Bay .11 

1.75 348-22 PR10 6 .5 amp. B3' 2 Min. Flung .05 

4.25 350 -19 Proj. Bulb 120 500W T -20 Med. Pf 1.45 

.75 LB-17C 24 .035A 12 Tel. Base .18 

2.55 1.8 -58A 110 7W C7 Cand. Se,-. .17 

.85 1.8.57A 53 12.16V 1CP Min. Bay .07 

4.95 LB -100A Airplane 
19.95 Headlight 24V 239W A -19 Med. Pf .38 

7.45 LB -101 323 3 (AIRCRAFT) T -1'2 953 .22 

1.55 LB -101A L14-60 115V 250W T20 Med. Pf .40 

19.95 18102 1195 12 -16 .50CP RP -11 DC Bay .14 

2.75 LB102A CC -13 110V 100W T -8 DC Pf .33 

11.25 1.81028 1491 2.4 .8 amp. DC Boy .14 

17.50 (Airplane type) 
17.50 LB -102C 3D2 28 DC Bay .14 

3.55 1.8.104 313 28 .17 amp. T -3'2 Min. Bay .11 

3.75 LB-105 1816 13V .33A Min. Bay .12 

7.45 LB -106 12A 12 .09.11 7-2 Tel. Base .1r 

1.20 LB -107 24 -A2 WE 24 .75 .105 T -2 Tel. Base .18 

9.95 LB -108 S -14 Argon 105 2' 2 Watt Med. Scr. .;2 
9.95 18109 S Telephone Type Neon T -2 

9.95 350 -18 1477 24 17 T -3 Min. Scr. .16 

Price 
52.45 

2.15 
2.15 
2.20 
.50 
.SS 
.55 
.55 
.30 
.35 
.40 
.75 

1.25 
.55 

1.25 
.45 
.45 
.45 
.95 
.95 
.35 

2.55 
4.25 
3.35 
7.50 

.70 

.45 

.65 

.45 

.45 

2.95 
4.85 
2.65 

19.50 101¡c DISCOUNT ON ORDERS OF S100. OR OVER 

Manufacturers: We carry thousands of electronic parts in stock. 

Send us your request for quotations. 

WELLS Distributors: Our standard jobber arrangement applies. Order 
directly from this ad. 

SALES, INC. 
320 N. LA SALLE ST., DEPT.-Y, CHICAGO 10, ILL. 



YOU Need My PRACTICAL Training to Make Money in 

!SION' 
ELERON0! 

liir0 Learn at 

711&of-44210 

8 BIG KITS of 
Radio Ports and Equipment ... 

HOME 
IN YOUR 

SPARE TIME 

NOW IS THE TIME To Get Into This 
Fast Growing Industry -Prepare For A 
Fine Paying Job Or Your Own Business! 
If you want to get into Radio -Television and Electronics . 

you owe it to yourself to get the facts about my training. I have 
trained hundreds of men to become outstanding service tech- 
nicians -and I'm ready to do the same for you. Whether your 
goal is a fine paying job in one of Radio's many branches - 
or a successful Radio and Television business of your own -you 
need the kind of training I offer! My training is practical and 
down to earth. YOU NEED NO PREVIOUS EXPERIENCE. 
You'll be astonished at your rapid progress. I start you with. 
basic fundamentals and give you plenty of practical shop -bench 
training with many kits of parts I send you. This is the training 
that sticks with you and makes money for you on the jobl 

Get Paid For Spare Time While Learning 
Soon after you start training I send you my famous BUSINESS BUILDERS that show 
you how to make stoney in spare time doing interesting Radio jobs. Look at the iweful 
and valuable equipment you get while training with me (illustrated at left) -I send you 
these 8 big kits of Radio parts and equipment and help you build step -by -.step a power- ful 6 -tube superhet radio, a 16 -range teat meter, plus other mighty. useful equipment 
for Radio and Television servicing. You will perform over 175 fascinating experiments 
while training. You will learn about Television -so that you will he qualified to step into this fast growing, profitable field. I also send you many valuable service manuals, 
diagrams and my book telling exactly how to set up your own Television and Radio 
shop. I want you fo learn all about my training -and that is why I urge you to clip and 
mail the coupon below for my two big FREE Radio books. I employ no salesmen-and 
nobody will call on you. The important thing is to act now and get the facts. 

N 

.t!'110.41 

ALL KITS ARE YOURS TO KEEP 
Each of the hundreds of Radio parta and other Items I send my students la theirs "for keeps.' You may use this equipment in your Radio and Television service work and nave many dollars by not having to huy expensive "ready - made" test equipment Each of my 8 kits will help yoq advance and learn Important steps in Radio and Television servicing. 

CALVIN SKINNER 
of New Orleans, La. 
tells us he makes $5 to 
$10 In spare time re- 
pairing radios. He Is 
now also working with 
his own Television t 

My Training Includes: 

Radio Servicing 
Television 

F M Frequenc 
Modulatioy n 

Public Address 
and High 

Frequency 
Applications 

Sag ta Sall WW1 
US 
ELL 

LOREN D. SAUCIER 
of Coloms. Mich. re- 
ports that my training 
has made it po ibie for 
him to repair large 
numbers of Radio and 
Television receivers. 

Amyl 

HAVE A BUSINESS 
OF YOUR OWN 

A profitable Radio and Television Service 
Shop may be started with little capital. I 
will show you how to get started and bow to 
hnild your small business. At left in pictured 
!ao of my graduates, Mr. Merrit C. Sperry 
of Fairmont, Minnesota in his own shop. 
The way is also open for you to build a good 
SERVICE BUSINESS FOR YOURSELF. 

RADIO AND TELEVISION 
INDUSTRY BOOMING 

You couldn't pick a latter time to get into Radio -Tele- 
vision and Electronics. New Television stations are going 
on the air to serve every major city -hundreds of new 
AM and FM Radio bnmdcast ing stations are also on the 
air to serve .rant leal ly every community in Amarina. All 
this creates new and bigger nn mort nuit ies for the trained 
man who knows Itadio- 7elevision and Electronics. Good 
Radio and Television service wen are needed NOW! 

These Two Big 

FREE! Radio Books 

Just mall coupon for a FREE 
sample Sprayberry Leeson and 
my big FREE book. "How To 
Make Money In Radio-Television 
and Electronics." Learn why my 
really practical training Is best of 
all for you. Discover what's 
ahead for you In the fast moving 
Radio- Television and Elec- 
tronics Industry. No obligation. 
Don't delay -the future in too 
Important to you. Mail the 
coupon now -and count on me 
for fast action. 

VETERANS 
THIS TRAINING 

AVAILABLE 

TO YOU UNDER 

THE G.I. BILL 

RUSH COUPON Today! 
SPRAYBERRY ACADEMY of RADIO, Dept.20 -A 
111 North Canal St., Chicago 6, III. 
Please rush my FREE copies of "I low To Make Money Io Radio- 
Television and Electronics" and "plow To Read Radio Diagrams 
and Symbols." 

Naine Age 

Address 

City State 

( ) Cheek here if you are a Veteran. 
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Latest flyback high voltage supply gives clear, bright 

pictures even in fringe areas Automatic frequency 

control locks picture in place Two flanking speakers do 

justice to FM sound Front -of -panel focus control Coil 

switching assures equivalent of separate, high -Q tuned 

circuits for each channel Automatic gain control 3 -stage 

37 me IF minimizes picture interference caused by other 

radio services Double -tuned RF bandpass circuits improve 

selectivity and image ratio. Automatic Station Selector 

and fine tuning control. 

Features a big 12'/2 -inch picture 
tube -most popular size of a{I- 
in a genuine mahogany cabinet 
handsomely styled in the spirit 
of tomorrow . . . yet only 

$29950 
SLIGHTLY HIGHER WEST 

OF THE ROCKIES 

o 

NATIONAL COMPANY, Inc. 
M A L O E H , M A S S A C H U S E T T S 


