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"Madame X" was the code name, during research and development, 
for an entirely new system of recorded music ... perfected by RCA. 

7f-ie reinare .6c74-ouriq/ oi2 'ÍNodonse Jr" 

Now the identity of "Madame X," 
the unknown in a long search for 
tone perfection, has been revealed. 
From this quest emerges a complete- 
ly integrated record -playing system 
- records and automatic player -the 
first to be entirely free of distortion 
to the trained musical ear .. . 

The research began 11 years ago at 
RCA Laboratories. First, basic factors 
were determined- minimum diameters, 
at different speeds, of the groove spiral 
in the record - beyond which distortion 
would occur; size of stylus to be used; 

desired length of playing time. From 
these came the mathematical answer to 
the record's speed -45 turns a minute - 
and to the record's size, only 6' /s inches 
in diameter. 

With this speed and size, engineers 
could guarantee 51/4% minutes of distortion - 
free performance, and the finest quality rec- 
ord in RCA Victor history! 

The record itself is non- breakable 
vinyl plastic, wafer -thin. Yet it plays as 
long as a conventional 12 -inch record. 
The new RCA Victor automatic record 
changer accommodates up to 10 of the 
new records -1 hour and 40 minutes of 

playing time -and can be attached to 
almost any radio, phonograph, or tele- 
vision combination. 

Not only records are free of surface noise 

and distortion -the record player elimi- 
nates faulty operation, noise, and cumber- 
some size. Records are changed quickly, 
quietly ... RCA Victor will continue to 

supply 78 rpm instruments and records. 

This far- reaching advance is one of 
hundreds which have grown from RCA 
research. Such leadership adds value 
beyond price to any product or service 
of RCA and RCA Victor. 

RAO/O CORPORAT /ON of AMER /CA 
World Leader in Radio - First i/7 7 /evision 
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LEARN RADIO 
N IN S PARE TINE 

As part of my Course I send you the speaker, tubes, chssi, 
ypRACTlCIN 

- transformer, loop antenna, etc., to build this modern, powerful 
sy 

Radio Receiver! In addition, I send you pars to build many other real Radio circuits, like the Signal Generator, Radio Teeter and Superheterodyne Receiver pictured below. You use this 
material to get practical 
Radio experience and to . - e» ,- make EXTRA money fixing 
neighbors' Radios in spare 
time. Mail coupon below 
for complete information : 

I SEND YOU BIG KITS OF PARTS 

You Build and Experiment 
With this MODERN RADIO 

J. t. aMttyl- Mrnl 
rtalts.sa a.aM InslaW 

AND MANY OTHER CIRCUITS 

I TRAINED THESE MEN 
errs SM I 

Vu S Ils bas 
I am Radio 

Serviceman 
for The 
Adams Ap- 
pliance Co. 
Am now get- 
ting $60 a 

week, plus bonus and over - 
time."-W. A. ANGE ;L, 
IYytheaville. Arkansas. 

Issa 
Ewa tab 

"I knew nothing 
about Radio 
when I en- 
rolled. I am 
doing spare 
time work. I 

have more than paid for 
my Course and about 
f200 worth of equip- 
ment." RAYMOND 
HOLTCAMP. Vandalia. 
Illinois. 

Want a good -pay job In the fast - 
growing RADIO -TELEVISION In- 
dustry? Want a money- making 
Radio-Television shop of your own? 
Here's your opportunity. I've trained 
hundreds of men to be Radio Techni- 
cians . MEN WITH NO PREVI- 
OUS EXPERIENCE. My tested and 
proved train -at -home method makes 
learning easy. You learn Radio-Tele- 
vision principles from illustrated 
lessons. You get practical experience 
building. testing. experimenting with 
MANY KITS OF PARTS I send. All 
equipment yours to keep. 

Make EXTRA MONEY In 
Spare Time 

CIAL BOOKLETS 
enroll, 

.vsh w.veynunhoi. to make EXTRA MONEY fixing neighbors' Radios in spare time. From here It's short step to your own 
shop, or a good -pay Radio -T,l- 
lI.vtnn servicing lob. Or get Into l'oltre. AJetion. Main. Ited:n, .,ontl.A.ti ng. Ilat i 9tenoirn -our. 

VETERANS 
You can get 
this training 
without cost 
under G. I. Bill. 

MY COURSE 

NCLUDES TELEVISION I 

Ing or Public Address wk. Anti think of 
getting In on the ground floor of the boom- 
ing Television Industry. Trained men are 
already In demand . . . new stations are 
going on the air, manufaturers are building 
oser 100.000 sets month. more and more 
homes are getting sets. The man who pre- 
pares now will reap rich rewards. 

See What N. R. I. 
Can Do For You 

Act noel Send for my DOUBLE FREE 
OFFER. Coupon entitles you to actual 
lesson, "GETTING ACQUAINTED WITH 
RECEIVER SERVICING,' absolutely free. 
Oser 80 pictures and diagrams) You also 
get my 64 -page book. "11OW TO ItE A 
SUCCESS IN RADIO AND TELEVISION - 
ELECTRONICS." Tells more about YOUR 
opportunities. details of my Course, how 

quickly. easily you can 
get started. Send coupon 
in envelope or paste on 
penny postaL J. E. 
SMITH. President. 
Dept. VEX - 

National Radio Insti- 
tute. Pioneer Home 
Study Radio School. 
Plashing/on s, T. C 

Good 0rBoth- FREE 
MR. J. E. SMITH, President, Dept 9EX 
National Radio Institute, Washington 9, D. C. 
Mail me FREE Sample Lesson and 64 -page book. (No 
salesman will call. Please write plainly.) 

Age 
Name 
Address 
City Zone State 

Check if Veteran 
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Departments 
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ON THE COVER: Experimental Television Relay Station W3XBR; Dick Hughes and 

R. Barrett in front of the shock. Kodochrome by Avery Slack. See 
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MEMBER 
AUDIT SUNRAY OF CIRCULATION 

MAXIMUM 
PERFORMANCE 

Jim I.atlxing Signature 
Speakers will provide an 

almost unbelievable real- 

ism. The experience gained 

through a quarter of a 

century of leadership ill 
the sound reproduction 
field has gone into their 
development and design. 
For maximum dynamic 
range and frequency re- 

sponse compare Jim Lan- 
sing Signature Speakers 
before you buy. 

MODEL D -1002 
TWO WAY SYSTEM 

Designed especially for 
FNI 71 onitoring and high 
quality home sound re- 
production. Housed in a 

beautiful console type cab- 
inet. 

Write for Descriptive Catalog 
containing romple11 speeigee- 
tions. 

SEE YOUR JOBBER OR 
SEND DIRECT 

MODEL 0.130 

Designed especially for 
music systems and 
public address use. 
Iras exceptionally high 
efficiency. Recom- 
mended for operation 
and frequencies front 
60 to 6500 C.P.S. with 
a maximum usable 
range of 40 to 1.5000 

JAMES B. LANSING 
SOUND INC. 

7801 HAYVENHURST AVENUE 
VAN NUYS, CALIFORNIA 

RADIO -ELECTRONICS for 
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The Success Story of Bill Smith... OR YOU! 

Mails coupon to National Schools in 
Los Angeles. and receives Free Lesson 
and book of Information about Radio, 
Television and Electronics training. 

Enrolls ... studies in spare time. Finds 
personal attention from instructors, in- 
teresting material and practical equip- 
ment, all increase his Interest. 

.- 
Builds actual units as part of Course. 
Earns money doing spare time repair 
and installation work. 

Completes Course and receives Diploma 
is now a qualified Radio, Television 

and Electronics Technician. 

\1, 

Applies for -and GETS -a good pay. 
full time job in industry. Finds that 
employers know National Schools and 
like to hire their graduates. 

Or he opens own profitable Service 
Shop, with valuable counsel and aid 
from National Schools. Now for real 
happiness and success! 

q!° RADIO, TELEVISION 

You Build This Superheterodyne 
Receiver With Parts We Send 

You receive complete standard equip- 
ment, including latest type High -Mu 
Tubes, for building various experi- 
mental and test units. You progress 
step by step until you build a com- 
plete Superheterodyne Receiver. It is 
yours to use and keep. 

Professional Multitester 
Included! 

This portable instrument, (see 
right) enables you to perform 
many practical tests, make del- 
icate adjustments and do serv- 
ice work. Complete with test 
leads. 

You receive a series of special laboratory 
experiment lessons to guide your practical ex- 
ercises with your equipment. These lessons have 
been prepared with a special technique of illus- 
trating radio principles by numerous easy -to- 
understand examples. 
Both Resident and Home Study Courses Offered 

THIS PRACTICAL, TECHNICAL RESIDENT TRADE SCHOOL 
TRAINS YOU AT HOME FOR BIG RADIO OPPORTUNITIES! 
Never in history has such rapid prog- 
ress been made as in the great Radio. 
Television and Electronics Industry 
today! This exciting, fast- moving de- 
velopment means new and greater op- 
portunities for the trained, skilled man -for you -in Television and Radio 
Broadcasting. Installing. Servicing; in 
Frequency Modulation; in Applied 
Electronics in many industries;. in a 
business o/ your own! 
National Home Training is Practical 

Your National Schools Course fully 
covers basic, advanced and specialized 
instruction in all phases, including 
basic radio principles, receivers, am- 

plifier systems, transmitters, televi- 
sion, aviation radio, electronics. You 
get complete instruction material, in- 
cluding shop manual, tube manual, job 
sheets, radio dictionary, special labo- 
ratory experiment lessons, experimen- 
tal equipment. You receive complete, 
modern television lesson texts. 

Your Home Study is supervised by 
our staff of highly trained Instructors 
who daily teach our resident students 
here. Let the Free 
Books shown be- 
low tell you more 
about National 
Home Training. 
Use coupon today! 

NATIONAL SCHOOLS 
LOS ANGELES 37. CALIF. EST. 1905 

APPROVED 
FOR 

VETERANS 

MAY, 1949 
_á ..,;:. 

National Schools, Dept. 5-11Ett (Mail in envelope 
4000 South Figueroa Street or paste on 
Los Angeles 37, California postcard) 

Mail me FREE the book, "Your Future in Radio," 
and a sample lesson of your course. 

ADDRESS. I 

CITY ZONE...___ STATE I 

D Check here if veteran of World War II 
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BUY A 12 -INCH ALNICO 5 "COAXIAL" P. M. SPEAKER AT McGEE FOR $1095 

12 INCH COAXIAL MODEL CN -12X $10.95 
15 INCH SUPER HEAVY DUTY $24 

95 .,1 , ,,. - .h lily ndlnx. 

5500.0 i,r,'keï. It ha. a '121íy ,., ém.l - , .1 Il,e,, y -..et PM for the 
low range and a ruai u Ily rub -n, 3- Alnico V tweeter. The high pass filter is concealed 
under the pot cover. Just hook to any 8 ohm output transformer twill hook in place of 
any hume radio speaker. as moat speakers have an 8 ohm voice coil). Only 2 wires to 

will handle 18 watts peak. Frequency response. O tu 17,000 CPS. This co- 
axial 
connect, 

speaker should sell for $35.00. Why buy an ordinary speaker. when we offer 
you he speaker of the future: for only $10.957 
Stock No. CN 12X. Weight 8 lbs. 510.95. 2 for $20.95 

DELUXE 12 INCH COAXIAL MODEL CR -13X $12.95 
A regula $37.50 list speaker. The same lo:slc design as the model CN -12X. described 
above, lout furnished with 6.8 os. magnet In the 12 fer. Frequency response, 40 to 
17.000 CPS. Haft more mellow tone than CN -12X. Weight 9 lbs. 
Model C'R -I3% S12.95. 2 (r 524.95 

COAXIAL P. M. SPEAKER 

"IT WOOFS AS IT TWEETS" 

The King Coax. A 21.5 os 15 Inch Alnico V PM 
speaker with a hunt -In hi h frequency tweeter. 
Will 

with 
land to from 30 to 12,000 cycles. This is respond built speaker with cury Ienier one 

piece molded cone. Huilt.in high pass eflter. Just 
nook to any 8 ohm output. Built by the maker of 
o r popular 12 Vinci model 4 -12X. Thla 
speaker has a retail list 

a 

,f over $60.00. We offer 
Weight 

our 
22 11íX 

15 Inch coax for only 924.95. 

8 -TUBE RADIO KIT 
2 -BAND 

$16" 
Kit Model 6 -AC. A complete flu nay 
tubes anti ready punched chasam,.no,abaiet:, 

to Il ildWaa ilia 6 -M1ube AC 
piece 
transformer 

well 
printed diagram and photo. Cuisine ice lax 

p /1x7. 6 -Inch lighted slide nalle dial. Re- 
ceives broadcast and foreign short way, to 
to 18 MC) 3 KanK tuning condenser, pre- 
selection on both hands. 6V6 Output. This 

like a 
Made'fron, partsmintended foreuse by rDetrnla. 
Priced complete with tubes. Include postage 
for 10 lbs. Model 6 -AC. Net 515.95. 
Chassis and coils for 6 -AC described above. 
tunes 

for 
Ì receiver have MNectir nail parts 

ffer you 
the punched chassis, dial assWebly. 
denser gang. IF coils, Ose. and RF il. 
band switch. diagram and photo. This is 
without a doubt the best value ill the D,s. 
today. Include postage for 9 lbs. Model 
11.14. Net 55.9 
Kit CD -5. A complete Kit on chasms 
as 0 -AC. buttais 8 Tube AC -DC circuit 
wvlth push -pull 251.8 Output tubes. Other 
spec. 

s veá .A . 
Include postage fnr 

Net s1 

8 -TUBE 2 -BAND 
RADIO -P.A. KIT 

$29.95 

8" SLIDE RULEDIAL 
REC. BROADCAST AND 19 TO 49 
METERS INPUTS FOR CRYSTAL OR 
G.E. V.R. PICKUPS ,:tri. A real 15 

suaitpo see tone i Iúnér with Lase Ispoxl power a Itp iuntel. Ready pstagef irchassis ytalso I dynamic 
lox extra gain stage for crystal dal liai' of 
mikes. On the sen chasI is a anti al 2 loam' 
sndarcb Taal" ím,051. runtish all parts 
and tubes. OSN7. IXK7, .51 17. his 

ä 

make 57'.1, ISNs. nNu cuti chat. l This tais 
rad an ideal et for cell installations PA 
al home recording as well as 15 watt PA 

Diagram ana t with 12 isles. 
PRKker. hosto 1P kit íh 12 inch PM 

a .15. 
Exactly 

l !'O Ibs,m $29.95. 

except 
5. 

furnished 
the same kit as the rocou 

a x P[ 
coaxial 

12 inch 8 Ills.:- 
537.99artglal 

l'SI speaker. Weight 2tl Ills.- 

GAROD Personal 
Portable RADIO 

KIT $14.95 
FINEST PERSONAL 

KIT IN AMERICA 

4 -TUBES SUPERHET 
LOOP ANT. GOLD FRONT 
complete kit of parts to I,ulll a genuine 

1II dio. Only 01 31,4 x 4 M. Weight 
V 

radio. 
lbs. A real tiny personal battery 

.,dio. Everything furnished Including lat- 
:erles arid e bly instnactiuns. A full 
-nperhet broadcast circuit with miniature 
tonne. Metal ca with plastic lid that turns 
'11dio on when opened. 4 tules- 1115, IT4. 
)155 and 3X4. T personal portahle will 
louild up into aro commercial radio. Diagram 

Vand photos furnished. Stock No.X45: weight 
lbs. with 67a9 volt B and 11,3 volt A. 

Net 514.95. 

REGULAR 435.00 LIST 

"JUKE BOX" 15 INCH $995 
P.M. SPEAKER SALE PRICE 

HAS NEW MOLDED CONE 

cat Ia,t purchase. from :i nu fir one budder of fine PM 
.peakers', t) hies us to offer this n regular $35.00 list 15 speaker 

1y SÚ.95. New one piece molded with 8 ohm voice for 
oll.n12 us. Alnico V 

n 
magnet, will take 18 watts average audio 

and 25 watts peak. If you want a speaker to woof out the low 
notes. buy this model. Tila is without doubt the most .speaker 

Mr the money that is available today. Include postage for 11 
Il,x- Stock No. IS -KA. Net price $9.99. 

KINGJUKE SO-WATT 15 -INCH P.M. SPEAKER SCOOP PRICE 516.95 
Model 15.L5 -The KING of all Juke box SI' -. 

ease. 
um 

cycles. 
designed 

take 'O watts peak audio and .i I The nstselfl- 
ently designed built today. 5 watts Inyyy r al give 'ice the air 

of a an rdinary speaker. Has 1 4 l e (,:il d molded one piece 
cur ved cone. Designed to retail for $50,00, ncluae f for I81tbs, Stock No. la-LS. 
Net price 516.95, 2 for 532.95. 

SO-WATT 12 -INCH P.M. SPEAKER SCOOP PRICE $14.95 
Model A- 50 -12. 50 watt super heavy duty perolamn l colter. Has I I,ye 8 ohm 
treated Ice c II and one piece molded cone. Henn) aehined pot, with bolt 
secured 21 a Alnico V magnet. Frame is of heavy with tal pot cover. 
1' Mashed in silver -grey enamel. This speaker Is the local , toe 1 sx ible today. Milne., 
address s 

two to three times that of ordinary speakers. Especial!, eco n ended for all public 

na 50 watts re for short lengths of time audio 
retail lue11is $50.00. But. by with 

large 
able to offer t to you for only $14.95. Do not fuse this speaker 

.0 011011 m rchandise. This is the latest production, Model A -50- Weight 15 lbs. .nn $14.95, 2 it f29.0o. 

DELUXE 5 -TUBE 
AC -DC KIT 
OUR $995 

LEADER V 
Made trim Detrola Components 

A lull 'ie :et ulerhet radio kit housed 
in a 13 -inoh 

w 
Od cabinet with full plastic 

front. Lighted rule dial. Incorporate. 
andard 2 gang perfet circuit. Loop 

antenna. reed punched chassis, etc. This is 
another one of our line production radio kits. 
Every part Is furnished including tubes. 
I2HA0. 12p0pE6, EATS. r. R5 and 35W4. 

eluded. 5. dynamic speaker. Receeives 
are 

551) to 1650 te. Weight R Ills. 
Kit Model TF -6C. Net $9.95. 

PORTABLE RECORD PLAYER KITS IN 
CAPITOL LEATHERETTE CASE 

Deluxe portable electronic 
iecord player kt in deluxe 

ma. 
Includes Il 

rad easy to wine ma. 
complete with 5 

leather the porta de 
, ryinll case If-startine 

:,Iter)laal. 
pickup. 5- PM 

necessary 
all lo timid 70 

'ieht 14 it.. 
DELUXE PORTABLE PLAYER KIT $14.95 

la ly IAmlfliferVispoeady 
wired 

..1 testeA.l Amplifier has four lunch.. 12$07. 
-1172:. 51)1.6. All parts 

- 

a pincluded. if-starting or ery tIwt nrnVditty PMpeakerdmler, with 
tone and control. Deluxe capitol 
heavy wooden case Is covered 1 h brown 
leatherette and has chrome fittings and 
speaker grill. Stock No. CC'S. Net price 
$14.95. 
Model LP-COI-Same as altoVe only Dual 
speed 

1 

eeal with 2 pickups. $19.95. 
CHILDREN'S PLAYER KIT $7.95 

New, hildnnt'n electronic player. Offered 
in kit farm. Includes all material necessary. 
Attractive red plywood mot pictured) cabinet, 
self- r inlR ,hono motor anti crystal pick- 

7up. speaker and parts to build 
oL7 

g 
amplifier. 

eDiagram 
included. Stock No. 

1.1.1. Net Price $7.95. 

4 -TUBE T.R.F. KIT 

BARGAIN 
SPECIAL 

$695 

OUTPUT TRANSFORMER 
HIGH FIDELITY 

20- 20.000 C.P.S. 
SCOOP PRICE 

$6.95 
EACH 

Why' Tray $20.00 or $30.00 for an output - 
Supreme Duality and high fidelity otransformer. transfoer. Designed to match 
plates 2 -01.0. 2 -6\'6, or 2-6A S) class 
AB. to 4.8.15.250 and 500 ohm; w N 10eh 
feedback windingg. loused in compound flood note; 37°x41. s'3. Actual net weight. 

Doff Io If you want the hest quality from your 
audio system, order this transformer. Re- 
sponse essentially flat from 20 to 20,000 
cycles. 

We nave tried several high fidelity 
h(puts in our lab and find this to be the est value. Even though your amplifier only 

iputs out 10 or 15 watts, this 34 watt Job 
s what u should have. Connecting Metroc. 

lions are furnished. Stock No. A.403, drip - pine weight B Iles. Net price $6.95 

I THEATRE 
QUALITY 

AMPLIFIER 
KIT 

S75.00 Value 
ONLY 

4 tube AC -DC. TRF radio kit- Ideal for stu. 
dents and beginners. Every part furnished to 
build this kt. Including tubes. diagram and 
Photos. Has Alnico V PM speaker and tubes. 
13SK7. t with airplanes dial. Receives 

Plastic 
nad- 

S50 to Ì60O KC. Tbie Is the easiest 

W eight O lhs -°Net $6,95, 
Kit Model TF -4. 

ruidinitwatt so all l 
late production insulated type: assorted front 

w sires ó t Ido rar ,Betdon 

100 watt soldering w.1-0 5395 
value for 

$250.00 MAGNETIC TAPE 
RECORDER $149.50 

A regular $250.00 list Nation- 
ally known Magnetic laps - 

rder. Makes half hour 
standanl 

In pap attrac- 
live leatherette portable case. 

furnished n complete 
write orll deteriptiver 

more 
ircular. 

HALLICRAFTERS 
11 -TUBE FM -AM CUSTOM REC. 

CHASSIS 

11-712119 FM Ada 5.71.19 FM 'AM 

s110oo VALUE McGEE'S595 
SALE PRICE 

MODEL 554..599.50 MODEL 5- 59..539.95 
Model 8.58 'calliara'sn high fidelity, I t tube AM -FM Radio receiver chassis for enstou, 
installations. Receives stan,loOt iloadcast 540 to 1700 KC and 88 to 108 MC. Automatic 
frequency control on FM. holds the receiver in perfect tune. Pnono connection o 
ofeChassis.rFull range tone ronirol with hase boost. Push- 11 BKO Tube. In audio system. 
Frequency response essentially fla. from 50 to 14.000 CPS. Wide vision scr tety 
calibrated slide fis ia. with preselection on broadcast band. Output transformer 
matches 5110 ohm Doe. Antenna termlouls: two for AM and two for FM. This is the 
finest type home sotto that know of today. Better get your order In early. Designed 
ln he used to commercial radios selling In the $400.00 to $600.00 class. The regular 
dealer's net on this chassis is 8110.00. However. lucky purchase, enables us to offer 
these brand new. factory carloned 8 llallieraftere Chassa. complete with tubes and 

Il )' tion in tructiion. at $2.50 l éM n 50. 
less 

25 
speaker. Speaker matching Transformer 

Model 5.59, Mallicrafters, high fidelity. 8 tube F-hl -AM radio chassis for custom installa- 
tions. Sise í21s " x 71íJ X 9. An excellently engineered hasst for radio s of the 
5300.011 lass. Receives broadcast 540 to 1700 kr and FM88 to 108 mc. Accurately 
calibrated dick le dial. Variante tone control. Frequency response 60 to 14.00'1 CPS. 
Push -pull 

elide 
audio system. Output transformer matches 500 ohm line. A terrific value 

at only $30.05. Priced complete with tubes. but less speaker. Brand new factory car - 
toned. Weight 18 Ili. Net $39.95. 
Line to voir roll matching transformer 82.511, eCira. 

McGEE RADIO COMPANY 

6-VOLT POWER SUPPLY 
SCOOP $2.95 

lt/x VolYSO Volt Vibrator 
Power$upply -Makes I I ¡a Volt 

sportable 
radios work on 6 volt 

torage battery. Has 4 prong 
pack plug. Worth $10.00. 
Sale price $2.95. Stock Nu. 
X -VT. Weight O lbs. 

1948 MODEL -MIKE- BROADCASTER 
ONLY 56.95 

Ai 

COMPLETE KIT 
1 itroadcaMs SOO to 1500 

KC !ruin Ither phono 

úraph 
pica -up crystal 

r dynamic mike. Makes 
any radio receiver P.A. 

system. rd player or recording amplifier. 
fGives broadcast quality. Has fader control 

rom mike to simulating regular 
n adeast station. This is a powerful model: 
u sing 2-35133 1125J7 d 35W4 tubas. 

with ith tulles and iring instructions. 
Works 

desk° stand $4.95 extra. ModelgIDE -6X 
truly de -luxe mike-phono mutilator. 

TELEVISION 
CHASSIS $5.95 
SCOOP! 

Farnsworth Television Ch:,v- (..model GVZ60 
partially built up Chassis ."a 12x17. Has 

Tube sockets s) cls Res tor a rmiCndenvserno coils 

sync. 
Transformers or tuning nit. Sweep and or 

Ths T.V. Chassis Is 
all partially 

theca 
wired 

and cxerimenter. Learn T.V. b1yy building 
your 

t. Furnished with a h1048 regularu $3.00 
Supreme Publications Television 

t ecemate 
of this 

ft well pages 
formation, 
If ant to play with Television here 
Is a 

you 
get started. 

Farnsworth 
4 urremel 

built 
ell for $5.95. 

Include postage for 14 Ihs. l',VZOO Clu,5515 
only $2.95. 

Rat , w_ 
kji 

Pon ylele IS watt 
e 

rue -fideliampli- 
fie 

audio 
r kt. Response sse tially flat from 20 
17.000 cycles. Inputs for crystal mike 

and any phono pick p, crys, magnetic 
tor General electric variable reluctance. 3 

one ntrols and fader control. Merit high 
fidelity w impregnated output. matches 
4, 8. l6. 250 and 500 ohm line. Complete 
with 7 miniature tubes. II.? 6A Q5 In ut. 
dons, 

Diagram. 
pp 

photo 
heand Chassis bKit 

Mott-m.- 
model 

ME 15R net 524,95. Lab. wired and tested 
534.95. Speakers ded. Alta..- 1 S- 
1 -It m 1 1 00'18. Net $63.00. 

$246°5 

Nue 
tous'. ME511.90, 

Ou put t ME-1511, 
i 

except 
4 watts lI Aml0. Wely111 21111,.. Net 534.95. 

I 

12.P TT A.C. 
AMP KIT 510.95 

3. 
1 1 

Nit Model 

n 

12 Wat 
Amplifier el Ideal Mr high (ty mamma 
Player well an public address o 

r 
record. 

Mg amplifier. Matched Parts. 
Ready Matched chassis One control 
fades from 

crystal 
to t micmicro Gain 

of M for r .fir or dynamic or enough 
I. po ti, Pricer. for lie 

with W Cycle operation. n ,Plea w'Ith 
Wes', s d, 1Uts 7 . eight 

Itla¢rKit and M) Net 
rectifier. 

a 
II Kit TM -12. Net $10.95. 

B WATT AC AMPLIFIER KIT Sß.95 
WITH PUSH PULL 6AQ5 

A complete Kit of pans to build a R Watt 
Power transformer for 
I IOo Volt peatonnputs for mike and 
phono pickup or 
l c 

either crystal 
n dr n iBil Oh 'speaker. 

Read) punched Chassssimn 
aap earIncludes e 

to del TM -12 shown above. 

tunes. 2 -6A 
easy to follow dl 73.0 This 

amplifier will eke a tine7audio system. Re- 
member this it not any ordinary AC -DC 
Amp. hut an AC with 75 Mill Power 

lbs. Net Kit 
Mike L Deskglsyná 

$4.95 extra. 12 Inch Alnico V MI Speaker 
$4.95 estes. 

S-WATT AMPLIFIER KIT $6.95 

t 
build 

m p tWe at ipaArmte Ampl1' 
fier, for 110 Volt AC -DC 

andrany phono ppIckup e mike 
able reluctance. Output transf000er or uses to Ohn, voice cou. Has tone and du chcsis e d o ( ready pned has easy to follow 

diagram. Everything . udlles. 

2 12AXI. 2- 5ÓB5 plus Se- 
lenium Rectifier. Offered at the usual price 
of single output type Am . Kit Model 
TM.... weight 8 lbs. Net 56,96. Crystal 

MMike 5 and dr kts 
'na $4.96 extra. 12 Inch 

20 -WATT AMP KIT 
$15.95 

PUSH -PULL 6L6 
s r lete Kit of parts 

build a nigh quality 
20 Watt Audio Amplifier 
with full 135 Mill Po 

Transformer for 110 Volt AC operation. 
Inputs; for mike d either crystal win- 
Mole reluctance pick ups. Tone and r fader 
controls. Has heavy duty Univertml 

speaker. 
Output 8- Transformer to match y pea 

16-250 and 500 Ohms. Ready punched 
chassis. Easy m follow diagram. Furnished 
with Tubes. 2-816, 2 -1N7. 724. Kit 
Model TM -20, weight 20 lbs. Net $15.95. 
Crystal 

raker rerommen Ìe.Ì 5í.5e1 C$4.95 SX $12.99 

from This Ad. Panas F.0,0. N.C. SEND 25 °o DEPOSIT- BALANCE C.O.D. 
de Postage. Foreign ut,nea Wel 

1227 McGEE ST., KANSAS CITY, MISSOURI 

RADIO -ELECTRONICS for 

4 
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Here's How CREI Home - Study Training Prepares You NOW For 

a BETTER Job and a Secure Future in Radio - Electronics and Television 

CREI Courses for Every Radioman Keep You Ahead of 

Competition -Earn You More! Never before have so 

many men like you had the opportunity to step 
ahead into better -paying jobs and enjoy lasting 
success. Men with up -to -date technical training 
are needed in every branch of radio- electronics. 
That's because radio's manpower has not kept 
pace with radio's technical developments. 

What are you doing to meet this need for highly 
trained, expert technicians and engineers? You 
must improve your technical knowledge not only 
to qualify for the better job you want, but to hold 
the job you now occupy. CREI offers you a proved 
program of technical self improvement that you 
can study in your spare time, at home. The same 

If you have had professional or amateur radio ex- 
perience and want t,. make more money, let us 
prove to you we have the training you need to quali- 
fy for a better radio jab. To help us answer intelli- 
gently your inquiry -Please state briefly your bark. 
grow ud of experience, v duration and present position. 

Capitol Radio 
Engineering Institute 
An Accredited Technical Institute- Founded in 1927 

Dept. I 45-A, 16th and Park Road, N. W., Washington 10, D.C. 

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

MAY, 1949 

type of practical, down -to -earth training for 
which thousands have enrolled since 1927. 

Remember, too, there's a CREI course for you. 
No matter what your radio experience -CREI of- 
fers complete training in radio- electronics for any 
man who wants to improve his ability and his 
chances for advancement. You can "go all the way 
with CREI" from introductory basic principles to 
advanced training and on to specialized engineer- 
ing subjects. 

Read our new 32 -page booklet ... then judge for 
yourself. There is no obligation. You are already 
started in this field. Find out how you can rapidly 
prepare to advance beyond your present level. 
Send the coupon NOW ! 

VETERANS! CREI TRAINING AVAILABLE UNDER G.I. BILL 

MAIL COUPON FOR FREE BOOKLET 
CAPITOL RADIO ENGINEERING INSTITUTE 
16th & Park Road. N. W.. Dept. 145 -A. Washington 10, D. C. 

Gentlemen: Please send your free booklet. "Your Future in the 
New World of Electronics." together with full details of your home - 
study training. I am attaching a brief resume of my experience. 
education and present position. 
Check field of greatest interest: 

Practical Radio Engineering ] Broadcast Radio Engineering D Television, FM & Advanced AM 
(AM. FM. TV) Servicing ] Aeronautical Radio Engineering ] Advanced Electronic Communications 

Practical Television Engineering ] Radia- Electronics in Industry 

NAME 

STREET 

CITY ZONE STATE 
I AM ENTITLED TO TRAINING UNDER G. I. BILL 

www.americanradiohistory.comwww.americanradiohistory.com
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BUFFALO RADIO SUPPLY, 219 -221 Genesee St., Dept.RE- 3, BUFFALO 3, N. Y. 

BARGAIN COLUMN 

$6.95 TAKES ALL THREE 
BIG BARGAINS "A" 

BANDSWITCHING TUNING TUR- 
RET made by Western Electric. Covers 
i bands above 100 MC. A11 coils wound 
x lib =14 silver- plated wire. Complete 
with tuning condensera and powerful 
electric driving motor. Diagram in- 
cluded. ONE OF OUR MOST TER- 
RIFIC VALUES -ONLY $2.95. 

AUDIO AMPLIFIER - Brand new. 
Push -Pull stage triode amplifiers having 
2 of the valuable and acaree ouncer type 
audio transformers that sell for over 
$10.00 each. Neat aluminum lase. fully 
enclosed (largest dimension 0 Inches). 
Perfect for intercom system, phono am- 
pllfier. mike amplifier or signal tracer 
amplifier for testing radio sets. A sen- 
sational bargain at only... 53.40 each 

DUAL METER -One 50 uA and one 
200uA movement In the same case. This 
meter is ideally spited for use es 

combination modulation percentage and 
carrier shift Indicator. If desired the 
movements may he removed from the 

se and used separately for voltmeters. 
ohmmeters. meters, etc. All meters are 
In perfect operating condition, but a 

few have cracked glasses. This 
51 e5 value costs only 

$9.95 TAKES ALL THREE 

BIG BARGAINS 11B" 
H OME WORKSHOP AT BARGAIN PRICE. 
AccuraW and precise 2 speed 
hobby lathe, the essential hine for 
the home w kshop. Sturdy enough for 

Might 
production work fern., standby 

Ice. Supplied with 30- of belting for 
connecting to y available electric 

otor or power 
any 

Also included 
io this unbelievable offer h ac- 
cessories /a drill chuck with ape - 
clally hardened tool steel jaws. Ál4. electric furnace high speed grinding 

cotton bui nR heel with 

large eup`,lyy of bumlhh compound. and a 
4 reel 

Sole 
scratch brush. Your cost 

$6.00. Sole pport agent. Distributor 
inquiries invited. 

ONAL. FASCINATING, MY5- 
TESI . Brand new Set. 

node by G. E Company. Two 
connected 

Any rotation 
work perfectly 

ofof 

11O V "AAC. And 
others 

of the shaft 
Selcyn and all others ,nested 

to it will nitrite exactly as many degrees 
in the same direction- following uner- 
ringly tgeter as if 

shaftingtsinstead `of "w red 

This 
this 

true whether you 
fraction wist 

the shaft 
revo- 

lution 
master 

nyllrevolutions. Useful for 
Indicating direction of weather vanes. 
rotating directional antennas. con- 
trolling trolling Innumerable operations °from a 
dl stance. Com- 
Mete with dia- 

s ructi,ans Per 
Matched Pair 
14.55. 

STROMBERG CARLSON 
Power Switching Relay Box. Neat 
31x4x51,1J" Steel case with tight 
fitting cover finished in Strom- 
berg's usual beautiful chocolate 
color crackle finish $1.00 

SELENIUM RECTIFIERS 
'May be used at ay voltage 

lower than rating) 
1.2 allows lie pparallelled for s 

battery Ihs FInK) 
25 MA O Volt S .45 
75 MA 120 Volt .70 

Ibn MA 120 Volt .75 
t50 MA 120 Volt .50 
200 MA 1211 Volt 1.05 

A y METERRECTIFIERUFull wave, May te 
used for replacement. or In construction 
"s all types of test equipment- $1.21. 
Half Wave-90c. 
CERAMIC INSULATED VARIABLE 

AIR CONDENSERS 
350 mmfd, 

tb mml 535a10fifor 12.90 
loo for $23.00 

1SÚÓ fs. for 52.90 1or $2] 00 
25 

100 for 123.00 
for $2'90 

35 f 5.40 -10 for $3.40 
I00 for $26.00 

50 l 5.45 -10 for $3.70 
100mfoe $30.00 

75 
100 od 1.553á10ó for $4.40 

100 mini 1.55 -10 for $4.50 
100 for $39.00 

140 mmf 5.50 -10 for $7.40 
100 for $64.00 

160 f 51.00 -10 for $1.50 100 for 570.00 
2 Gang 145 t 51.60 -10 for $13.50 

100 far $100.00 
Butterfly condensers. rotor has double 

ball hearings and a a shaft. 
1S mml. per section 1.50- 10 for $4.50 

100 for $40.00 
30 mml. per section 5.60 -10 for $5.50 

100 for 150.00 
50 mint. per section $.70 -10 for $1.10 

100 
am 

$60.00 
M anufoelurerx 1 distributors write 

for pelees on larger quantities. 
WE HAVE OVER usosion VARIABLE 

1 NI ENSF'RS IN STOCK. 

BRAND NEW ARN1 14 -TUBE 

ELECTRONIC ALTIMETER 

/ \ 

-E 
re ® ® o 

This famous ISxtIx7 CAA approved unit. 
whirl ighs only 25 Ms. without plugs or 
cables. light enough for the smallest plane. 
cost the govt $2000. and includes a trans' 

Rter. receiver. all tubes, altitude Indio.- 
tor, altitude limit switch, d two easily In- 
stalled 

le 
Is 
he "receiver 

Working the 
the 

solute 
altitude from 3 to 4000 feet with precision 
enough for blind landings. In addition the 
altitude limit switch gives an alarm if the 

lane's height varie. more than 10 feet from 
adjusted value. This unit might also any 

us ed d u, warn boats of any obstacle that Is 
Heir course. 12V. 575.00. 28 volt model on 

45.00. 

AT LAST 
You CAN 

AFFORD A 
LABORA- 

TORY 
STAND- 

ARD 
MICRO - 
VOLTER 

Tho , 

. 

ÌModel 781 
i, 

T Oe l.a.i .. 78E st.m.rd Signal loner.- tory Slander -.I tor. 50 to 70 
with 40cycle d 

B.nn. 
N. 
FO 

J.BOO. fur 
(O 
$310.00 net), is available in per - 

feet condition for 25 to 00 cycles. 115V AC 
operation. 

U 
this tdrrttifit lab equipment t iseiminag 

buyers have only Vainly hoped would be re- 
leased at bargain price. Worth every t 

the manufacturer 
ol 

acturer ks. but a ilable Fled 
Buffalo while our limited supply lasts for 
only $79.95. 
Such companies é Admiral Corp. and John 
Meek, Inc., have ordered from us and re- 
peated 

ytheirr labs land production ne 
testing. 
Uses 1.0002. 1 -7Y4, 1íR 150 -30, 1.707. 
and 1.7C5 

ront O 
tubes. 

000 tMicroovolts 
continuously vari- 

able 

VACUUM TUBE 
VOLT -OHM- CAPACITY METER 
There are more re features engineered into this 

11 purposeinstrument Man any other all 
on the market regardless of price. 

It designed not only to meet present 
conditions but lapis reader da tame to 
future needs. At th ti ply I prl 
of this precision instrument no school, plant 

or 
thee kshop n 

need ding Vequipment. 
Here a few of the many` features of this 
outstanding meter: 

s Inch easy to read meter. 
6 DC voltage ra an from 

yy(Inpu1eK 
tans high as 1 me0ohm 

sr AC voltage ranges from O to 1000 V 

. No dry disc rectifier to age 
and destroy th acy 
of thi VACUUM TUSE 
VOLTMETER). 

22 

Resistance 
r toe 1000 

mete:dims. 

.000025 to " 20 Mr5m FD 
%hero center 

discriminators. 
Isolating resistor built into 
probe. 
Sturdy natural finish hard 
wood u 

leadngoutstanding tocero fete of 
equipment 

costs only $39.50 VI anpl,te .i Rh 6.l1 leads, 
as illustrated. 

O to 1000 V 

$TL05TAKES BARGAIN"C" 
(All three items helms) 

ALUMINUM GEAR SO% 18x8x7 that 
fns two powerful electric motors 

asd two matched gear trains. 62 gears 
to all varying in size from .a to 4 
inches in ,Ìiemet.r. This unit is readily 

a ted to mode In bean, antenna 
anyother 

SIGNALrCORP INTER- 
CONNECTOR CONNECTOR RELAY BOX 730A 
Thia 

v 
luable unit. made by Bell. and 

familiarly known by the D. S. 
Army designation BC615. sen aed In 

highly polished aluminum case Wes 
51 §x21. Ç. and romains 150 mid. of con- 
denser opacity, anise relaya. re 
stators. and terminal strip order - 

era, at the giveaway price of only .$1.95 

REMOTE CONTROL UNIT- 

containing° Y 
4 
potent) 

ometers. triple pole switch. 
4 knobs. phone jack. gear 
mechanism and revolution 
counter. Including $ prong 
JAN connector to fit box - 
$1.35. 

TOGGLE SWITCHES 
Order Number 
SW.11- Single Pole. Single Throw 
SW-12-Single Pole. Double Thron' .. 
SW.13- Double Pole. Single Throw . . 

_5W.14- Double role, 'Motile Throw .. 

350 
450 
57c 
69c 

COMPRESSED AIR 
INSTANTLY, ANYWHERE!! 

Portable Alr Compre. ,, 
and storage tank. Rug- 
gedly built of best ma- 
terials using lifetimelu- 
brlcated ball -bearing on 
connecting rod and oil 
Impregnated main bear- 
ing on shaft. Unusual de- 
sign forever eliminates rake 
trouble. the most common f( 
fault in air compressors. 0.0 
PATENTED unique air in- \ 
take system increases effi- 
ciency tremendously over 
other compressors so that air cutout i, much 
greater than that from larger roinpreSSora 
powered by heavier motors. Will deliver appr. 
3500 cu. in air per min. at maintained 
pressure of 30 lbs., or will inflate 90 lb. 
truck tire in less than 1 min. Complete with 
100 Ib. gauge, fingertip adjustment allows 
setting of output pressure at any value. 
which will automatically he maintained. 
Works from any HP. motor. I'setui for 
spraying paints or lacquers. disinfectants, 
Insecticides, annealing or brazing with natu- 
ral gas, inflating tires, etc. Price $14.50 
postage prepaid anywhere in U.S. Efficient 
adjustable syphon type spay gun complete 
with 12 ft. of 100 lb. tested hose for only 
$7.75 with pint container, also prepaid. 

1949 MODEL 
MUTUAL 

CONDUCTANCE 
TUBE TESTER 

$52.95 
No possibility of Rood 
tubes reading "Bad' 
bad tubes reading Good" 
ax 
testers or other 

conductance 
nary 

emission testers. Attractive 
Panel and case equal to 
any o n y the market in p- 

m.ranee 
. Large 41,5° 

ell ` a Bad C 
Calibrated tad 

Front 
as 

fuse 
as 

. Individual 
scale 

for all tube base 
types-voltages from 

sockets 
volts to 117 volts 

and complete switching flexibility allow all 
present future tubes to be testes - 
baseless of 

gas content 
elements 

and detects 
on tube 

shorts or opens on each Individual section 

oall lottal. octal and miniature tunes in- 
cluding cold cathode, magi< eye and voltas 
regulator 
sistors. Marne 

as 
f the l nationallyll known 

pamanufacturer 
withheld because of special 

ce offer. 
Model W.- Sloping front counter 
Model 

$12.91 
"P "- Handsome hand -rubbed 

portable 
cell with it her of 

).Bs 
above 

chart. 
5.00 extra. 

SENSATIONAL VALUE IN 
AC -DC POCKET TESTER 

This analyzer. featuring a sensitive repulsion 
type meter housed in a bakelite case. repre- 
sents the culmination of 15 years achieve- 
ment in the Instrument field by a large 
company specializing in electronic test 
equipment. 

Specifications of the AC -DC Model 
Volt -Ohmm Il l iammet er: 

AC Volts 25, 50, 125, 250 
DC Volts -0 -25, 50. 125. 250 

MHHiMaperes AC -0 to 50 
DC Milliamperes - 

oto50 
Ohms Full Seale- 

100,000 
Ohms Center Scale - 

2400 
Capacity - 

.05 to 15 MM. 
Total Price. prenald 
anywhere In the USA 
-$7.00. Similar DC 
Meter. lacking the AC 
operated ranges of 
above. $5.50 prepaid. 

OUR PE -109 DIRECT CURRENT 
POWER PLANT 

This looser nl:u,l Co of a gasoline e,. 
Wine that a Is pled to 2000 watt 32 volt 
DC generator. This unit Is Ideal for use in 
locations that are not serviced by commercial 
power or to any of the surplus items 
Mat require 24 -32vDC for operation. The 
"rice f this power plant tested and n good 

can 
non is only $79.95 F.O.B. condition 

for $5.85 F.O.H. New York City. 
condition 

slat. 
ter are exactly t't her received. 
strapped govt 

we casew, 
ante to tl ,jl) deter rapin if the 

Individual units 
what 

them dition is ._ ie u d. while 
1 1 the $79.95 are 

fat 
that we have brought to Buffalo for testing 
and repair if necessary. We do not 
mend gambling on the 'a5 Is" condition. 
except for quantity purchasers. We an also 

DIY converter that will supply 110v 
AC from the above nit or from y 32v 
DC source for $12.95. 

SAVE HOURS OF HARD WORK 
. do the job 

in 
minutes 

Punch. 
a BUFRAD 

Socket Hole es 
Cut clean a rate holes for sockets, plugs. 
connectors. etc. Cutting holes in radio 
chassis is imple cutting butter with 
hot knife with V. 

as 
punch. turn 

with 
ordinary w nch. In minute or less you 

o plete job which often takes can a 
r with the Id "drllin reaming and 

Ming" method. With BUFRAD punches you 
ke 13 different ises of openings 

from 
ye 

too 2tí diameter. 
" Size $3.05 

1 I I IB "t U,. , 15/32 ". l3 /IB" 
2.42 

Ry" Illy, 
5.955 

RHEOSTATS 
200 hm. 25 watt Claroatat heavy duty 
rheostat. The perfect 

w 

ize for tube testers. 
also useful In merles with 110 volt line for 

trolling such units s electro- plating or 
model train power xuppnes, batte chargers. battery 

speed for varying the p ,d of tors. In- 
numerable other uses. Regular price $5.20. YoIn- numerable sur 

cost 90e. 

"P.M. SPEAKERS" 
Latest tpe PM Speaker In 
full .enclosed finished metal , .Q 

It, 

e 
si march communication 

eivere, and to addition 
make perfect intercom re- 
mote stations. Our prir 

45O. Including 
°. 

e 
$4.95 

These PM sleakr s ar the One t 
that are available. All have heavy oversize 
Alnico V magnets iffy $1.15... 6 or 16.60 
4 $1.15.. . 6 or $6.60 
s. 11.10....10 or 19.50 6 91.50.... 6 or .70 
6.54. Oval $2.10... r $10.50 7 (Car Radié Side) $4.50.... 6 for $21.50 6 10 oz... $3.95.... 6 for 120.50 6 21 0 .14.95.... 6 for 126.50 10 21 os ..55.50.... 6 for $30.00 12 21 0....17.95.... 6 15, 542.00 
AUTO- TRANSFORMER -Steps up 110V. or 
steps down 220v to 110v-11.95. 
FIL. 6.3v. 3 Amps. -51.35: Unl- 

51.21 
Output Tna. n 8 Watt -69e: 18 Watt - 

9; 30 Watt- $1.69. AUDIO 
FORMER: 

o P.P. Grid 196; Heavy Duty Class 

for 
Ali 

AC -DC sets-411e; TRRANSFORMER 
or 

for T -17 Shure microphone. similar to UTC 
r typteRrr 52.ÓO. Stanco, SR or DB mike 

BER or 
type. 

110V. 00 ey. Centertapped HV winding. 
Specify 

either 2.5 or 6.3V filament when 

ftarin R. 
or 4 -5 tube ta -650V, 4011A. SV 

Fors 5 -It 
or 

3s sets-650V. 5MÁ. ST 31.4B 

For B -7 tube3s 
1.71 

is -675V, SOMA. SV 
A 2.5 or 0.3V 1.90 

For 7.8 tube sets-700V. 7OMA. ST 
6.3 or two 2.5V 2.35 

For 7 -8 tube sets -700V, 7OMA. ST 
0 0.3 125 Cycles) 3.50 

For 8 -9 tube la -700V 90MA. SV- 
3A. 2.5V -3.SA. 2..5 -10.5A ........2.55 

For 9 -11 tube aets-700V, 5V A 6.3V- 

U -I5 tube sets -8001'. i . i' -1 t. 
2.E1 

For 
A 0.:1V 2.55 

c=:1O 

BUFRAD CAR -RADIO 
ANTENNA 

1R1 BRS 1R3 BR4 BRS 
All of our dio uc made of 
triple plated Admiralty Brass Tubing. Com- 
plete with low lost shielded antenna leads 

S1 
high quality fittings. IDE COWL -BR -1. 3 sections extend to 00. 

Your price-single units -51.60; In lots of 
12 -5135 ea. 
SKYSCRAPER -BR -2 has heavy duty are- 
lions thas extend OS. This super-aerial 

Your must be seen to be full apprecia price- single units -52.60: in Iota of 12- 
12.23 
TILT ANGLE -HR -3, may be adjusted to all 
body contours. 3 sections extend to 60. 
5Incl. 

unit price -$1.75; 12 lot price - 
1.50 ea. 

single hole fender or too 
cowl mounting nt y be adjusted to conform 

pwith 
all body contours. 4 sections tend to 

0 -. Single unit price -$3.00; 12 Blot price 
-$2.75 ea. 
THE MONARCH -8R.5. single hole top cowl 
mounting. 3 sections extend to 59. Single 
unit price-13.00; 12 lot Ice -91.71 
AFTER SEEING OUR ANTENNAS AND 

COMPARING. YOU WILL NEVER OUT 
ANY OTHER MAKE! 

RADIOMEN'S HEADQUARTERS WORLD WIDE MAIL ORDER SERVICE ! ! 

RADIO -ELECTRONICS for 
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éefpj'oa 
e ow we my 

get started toward a 
profitable, exciting future in 

9 

RADIO -ELECTRONICS 
Get the facts about our 

GREATEST OFFER IN 17 YEARS 
Here's your big chance to get started toward FASCINATING WORK ... GOOD MONEY ... a THRILLING FUTURE! Mail the coupon today. 
See how YOU may prepare to tie in your future with a field that includes 
one of America's fastest- growing new industries- Television. You'll 
find out, too, about the many other thrilling opportunities in FM Radio ... Aviation and Broadcast Radio ... 2 -Way Taxi, Truck and Police 
Radio ... Industrial Electronics ... even the chance to start your own 
profitable Television -Radio Sales and Service business. And to top it 
all, you'll see that you don't need to know a thing about this subject at 
present -that NOW you can get the very training and starting help you 
need by means of our GREATEST OFFER IN 17 YEARS. 

MODERN 

CHICAGO 

LABOItA I DRIES 

Train qu!.:.iy, using 
a wide variety of 
commercial equip- 
ment. U. T. I.'s new 

laboratories are 
among the finest of 

their kind. Ample in- 

structors ... every 
major training ad- 
vantage. Write for 
details. 

Seed Avt FREE 61010Laelat 

OSCILLO 

SCOPE 

See HOW -in your own home -DeForest's Training, Inc., now 
brings you one of today's most complete combinations of major 
home training aids. You (1) Learn -by- Reading from well- illus- 
trated lessons. (2) Learn -by- Seeing from D.T.I.'s exclusive instruc- 
tive Home Movies. (3) Set up your own HOME LABORATORY 
where you Learn -by -Doing from 16 shipments of Radio -Electronic 
parts which you use and KEEP to work over 300 instructive, 
fascinating projects. This includes building the valuable 6 tube 
"Superhet" RADIO, commercial -type OSCILLOSCOPE, 
R -F SIGNAL GENERATOR, and Jewel- Bearing MULTI - 
METER, pictured at the right. 

You may use this test equipment to help you earn real 
money -both in your spare time and later when 
working full time in the field. Get complete facts. 
Mail coupon today! 

EMPLOYMENT SERVICE 
When you complete your training, our 
effective Employment Service is available 
to you without extra cost -a grand aid to 
help you get started. 

MULTI. 

METER 

R -F SIGNAL 

GENERATOR 

6-TUBE RECEIVER 

YOU BUILD and KEEP' 
THIS EQUIPMENT TO 

WORK OVER -300 
HOME EXPERIMENTS 

You also use HOME MOVIES 

a D. T. I. Exclusive! D. T. I. alone, includes the 

most effective training aids ... MOVIES 
easier 

use of today's important fundamentals faster, 
ter, march, 

la help you learn dvanhage 
to see electrons on the 

march, 
What atinan °chore'- ° at home. W "hidden ®j and other 

advantage 
speeds your progress. J home training advantage Ihal 

MAIL THIS OPPORTUNITY COUPON NOW! 

DeFOREST'S TRAINING, INC. 
CHICAGO 14, ILLINOIS 

Affiliated with the DeVry Corporation, Builders of Electronic and Moyle Equipment 

MAY, 1949 

IDeforest's Training, Inc. 
2533 N. Ashland Ave., Dept. RC -F5 

I Chicago 14, Illinois 

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

1 

Name Aga 

Street Apt. 

1 City Zone State 

1 

1 

1 

1 

1 

1 

1 

1 
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RANGES at 20,000 ohms per volt DC, 
1000 ohms per volt AC VOLTS: 

AC & DC -2.5, 10, 50, 250, 1,000, 5,000 

DC CURRENT: 
10, 100, 500, MA -10 AMP -100 MICRO AMP 

OHMS: 
0 -2,000 (12 center), 0. 200,000 (1200 center), 

0 -20 MEGOHMS (120,000 ohms center) 

DECIBELS: 

(5 ranges) -10 to +52 DB 

The Radio Month 

JOHN H. POTTS. engineer, editor, 
author, and publisher, died March 16, 
at the age of 56. A heart ailment was 
the cause of death. 

Mr. Potts was a graduate of the Uni- 
versity of Chicago, in which city he was 
born. He came to New York in 1918 and 
worked as engineer with RCA, General 
Electric, Westinghouse, and Sperry be- 
fore entering the publishing field. 

He was best known to engineers as 
editor and publisher of Audio Engi- 
neering and editor of its predecessor, 
Radio. To amateurs he was equally well 
known as the founder and publisher of 
the amateur magazine CQ. 

DANGEROUS SURPLUS equipment 
reported from Michigan, where the 

State Police have broadcast a warning 
that more than 1,000 war -surplus radio 
sets have been sold with detonators at- 
tached to them. 

According to State Police Commis - 
,ioner Donald S. Leonard, the sets are 
IFF models BC-64'7-A and BC- 966 -A. 
Some of them have tubes six inches 
lung and three -quarters of an inch in 
diameter, containing a detonator cap 
and a quantity of TNT, the purpose of 
which was to destroy the set should the 
enemy attempt to open captured equip- 
ment to seek information about its con- 
struction. 

How the sets got into the surplus 
market with their detonators in place is 
not known. There have been sporadic 
reports of single sets discovered with 
detonators intact, and Australian ama- 
teurs were warned a few months ago 
that a quantity of IFF transmitter - 
receivers already in their hands were 
dangerous and would blow up if any 
attempt were made to open them. The 
explosive charge is small, but quite suf- 
ficent to injure any would -be investi- 
gator very seriously. 

TELEVISION ANTENNAS can be re- 
moved from apartment house roofs if 
they were not authorized by the land- 
lord, an all- tenant jury ruled in New 
York last month. 

Mrs. Estelle Sherer refused to pay 
her rent for two months because the 
landlord took down her TV antenna. 
The landlord tried to evict and Mrs. 
Sherer counter -sued for three times the 
value of her receiver, saying that the 
removal of the antenna was a "partial 
eviction. The superintendent had given 
his permission for the installation, she 
testified, but last December an official 
of the owner corporation removed it 
from the roof. 

In charging the jury, the judge stated 
that the superintendent could not per- 
mit an antenna installation because he 
was not an officer of the corporation. 
Furthermore, he said, referring to Mrs. 
Sherer's claim of partial eviction, the 
roof was not a part of her rented prem- 
ises, and therefore she could not be 
"evicted" from it. 

SIMPSON 
ELECTRIC 
COMPANY 

5200.5218 W. KINZIE ST.. CHICAGO 44, ILL. 

IN CANADA BACH.SIMPSON, LTD., LONDON, ONT. 

Leff- Examining a detonator token from o surplus set. Right -A closeup of the detonator. 
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The Radio Month 
EDWIN H. COLPITTS, 77, retired 
vice -president of Bell Telephone Lab- 
oratories and inventor of the Colpitts 
oscillator circuit, died on March 6. Dr. 
Colpitts held 24 patents and was noted 
for his work with magnetic coils, his 
efforts in adapting electron tubes for 

long -distance telephone circuits, and his 
studies of capacity unbalance between 
adjacent telephone -line pairs. 

Dr. Colpitts' telephone work began in 
1899 when he joined the American Bell 
Telephone Company. He worked with 
the Armed Forces in both World Wars. 

A. ATWATER KENT, at one time 
world's largest manufacturer of radio 
receivers, died in California March 4, at 
the age of 75. Atwater Kent's original 
radios were perhaps the only broadcast 
receivers ever to use "breadboard" 
mounting. Beautifully finished com- 
ponents were mounted above the board, 
and the wiring was carried in grooves 
on its underside. Turning to more con- 
ventional sets, he stepped his production 
up to a peak of 6,000 receivers a day, 
selling $60,000,000 worth of sets in 
1929. 

DR. HARVEY RENTSCHLER, re- 
tired director of the Westinghouse ex- 
perimental laboratory at Bloomfield, 
N. J., died March 23 at his home in 
East Orange, N. J. 

. Dr. Rentschler had carried on ex- 
perimental work with lamps and elec- 
tronic tubes since 1917, when he joined 
the Westinghouse staff. Before that he 
had been a professor of physics at the 
University of Missouri for nine years. 

He was the author of numerous con- 
tributions to scientific publications, 
chiefly on electronic tubes and electric 
lamps, and was the holder of more 
than 100 patents, most of them in those 
two fields. 

Possibly Dr. Rentschler's best -known 
invention is the Sterilamp, the ultra- 
violet light that destroys bacteria in 
the air. Less well known, but even more 
spectacular, was his feat of refining the 
first uranium used in the development 
of the atomic bomb. 

MAY. 1949 

OBSOLESCENCE OF TV SETS will 
not be a problem, said Wayne Coy, 
chairman of the Federal Communica- 
tions Commission last month. The state- 
ment was believed to be a reply to the 
many rumors that present television 
receivers would be useless in the near 
future if u.h.f. channels are adopted. 

"The Commission would not be taking 
the time to revise the standards for the 
presently available service," said Mr. 
Coy, "if it had in mind eliminating in 
the near future the use of these chan- 
nels for television service. 

"I think this question of obsolescence 
of television receivers is something of 
a tempest in a teapot. I do not think 
that anyone buying a television set to- 
day has had a fraud perpetrated on 
them. I can assure them that wherever 
a television signal is available from a 
v.h.f. transmitter, their sets will render 
them fine service for many years and 
can be converted to render fine service 
for them if ultra -high frequencies are 
utilized. . . 

TELEVISION ANTIQUES are already 
in existence, it appears. Last month's 
National Antiques Show at Madison 
Square Garden in New York featured 
American items of every description - 
pre- revolutionary pottery, Pennsylvania 
Dutch cupboards, 19th century ball 
gowns, to mention a few items. 

Right in the middle of the show, oc- 
cupying its own small spot, was a 1938 
RCA television receiver, one of the first 
commercial models made. Without radio 
or phonograph and able to tune only 
five channels, the 1938 set sold 11 years 
ago for $850, almost twice what a mod- 
ern combination instrument would cost 
on today's market. 

WINDOW TV ANTENNAS may be- 
twe more widespread in New York 
City as the result of a ruling in Bronx 
Supreme Court last month. Joseph Ein- 
son, a tenant in an apartment house, 
was in court with landlord D. Green- 
stein, Inc., to determine whether Mr. 
Einson's window antenna -objected to 
by the landlord -should remain. Justice 
Eugene L. Brisach ruled that it might 
remain, provided the tenant obtained 
liability insurance ranging from $10,- 
000 to $20,000 to protect the landlord 
in case of any accident attributable to 
the antenna. 

WWVH is the call of the new Bureau 
of Standards station recently estab- 
lished on the Hawaiian island of Maui. 
Time and frequency standards are be- 
ing broadcast experimentally on 5, 10, 
and 15 mc. As with WWV, the Bureau's 
main station in Beltsville, Md., WWVH 
is modulated with a standard 440 - 
cycle A, as well as audio pulses at ac- 
curate 1- second intervals. The audio 
tone starts at the hour and continues 
for 4 minutes, followed by 1 minute of 
silence; this sequence is repeated 
throughout the hour. Greenwich Mean 
Time is given in code every 5 minutes. 
All transmissions are interrupted for 
about 4 minutes on the hour and half - 
hour and for about 30 minutes at 0700 
and 1900 GMT. 

EEAff 
is,l ATP Booth 82 

Ra.1,o Parts Snow 
ay 16 to 20- CI,,cago 

BATTERY 

ELIMINATORS 

for DEMONSTRATING AND 

TESTING AUTO RADIOS 
New Models ... Designed for testing 

. D. C. Electrical Apparatus on Regular 

A. C. Lines. Equipped with Full -Wave 
Dry Disc Type Rectifier. Assuring Noise- 7 
less. Interference -Free Operation and 
Extreme Long Life and Reliability. 

4.'ZfZ.'Z 4-Z#-Z# Zf 

AUTO RADIO VIBRATORS 
A Complete Line of Vibrators ... 
Designed for Use in Standard VibratorOper- 
ated Auto Radio Receivers. Built with Pre - 

cision Construction. festering Ceramic Stack 
Spacers for Longer Lasting Life. 

V NEW DESIGNS y NEW MODELS NEW LITERATURE 

Q A' Bete, Elrn m.,o,. DC-AC tn.,nm, 
Auto R.di Vlb.lws 

Su won f, f as await 

AMERICAN TELEVISION 8 RADIO CO 

f;lunkty rP'má.rtPJ S<.«< /,;_-7,/ 

PAir,rJ( ' 
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1949 MODEL 
'eatllei" VACUUM TUBE 

VOLTMETER KIT 
eatcuced 

New 200 ua Meter. 
24 Ranges. 

New Accessory M.V. Probe makes 
Heathkit a kilovoltmeter. (Extra) 

New Accessory RF Probe extends range 
to 100 megacycles. (Extra) 

A new Model V -2 Heathkit VTVM with 
new 200 microampere meter, four ad- 
ditional 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.C. New model has greater sen. 
sitivity, 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 meas. 
urements - 11 megohm input resistance 
on DC - AC uses electronic rectification 
wits 6H6 tube. All these features and 
still the amazing price of only 524.50. 

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. Ship. Wt.. 8 lbs. 

RF SIGNAL 

GENERATOR KIT 

$1950 

ELSE TO BUY 

Every shop needs a good signal generator. The Heathkit fulfills every 
servicing need, fundamentals from 150 Kc. to 30 megacycles with 
strong harmonics over 100 megacycles covering the new television 
and FM bands. 110 V. 60 cycle transformer operated power supply. 

400 cycle audio available for modulation or audio testing. Uses 
6SN7 as RF oscillator and audio amplifier. Complete kit has every 
part necessary and detailed blueprints and instructions enable the 
builder to assemble it in a few hours. Large easy to read calibration. 
Convenient size 9" x 6" x 4!a ". Shipping Wt., 4t /2 lbs. 

'eatkkit 5rrOSCILLOSCOPE KIT 
lea 

Instant switching to plates or amplifier 
from front panel. 
Sweep generator supplying variable 
sweep 15 cycles to 30,000 cycles. 
All controls on front panel. 
Cased electrostaticly shielded 110 V. 
60 cycle power transformer. 
AC test voltage on front panel. 
External synchronization post on front 
panel. 
Deflection sensitivity .65 V. per inch 
full gain. 
Frequency response ± 20% from 50 
cycles to 50 Kc. 
Input impedance 1 Megohm and 50 MMF. 

The Heathkit 5" Oscilloscope fulfills every 
servicing need. The husky cased power trans- 
former supplies 1100 Volts negative and 
350 Volts positive. Tubes supplied are two 
6$J7 amplifiers, 884 sweep generator, two 
5Y3 rectifiers, and 5BP1 CR tube. Grey 
crackle aluminum cabinet and beautiful grey 
and maroon panel. Chassis especially de- 
signed for easy assembly. 

An oscilloscope provides endless sources 
of experimentation in radio, electronics, 
medicine and scientific research. 

Detailed instructions make assembly fun 
and instructive. Shipping Wt., 24 lbs. 
Express only. 

3950 
n 

ELSE TO BUY 

?tecv'eatickit SIGNAL TRACER AND 

UNIVERSAL TEST SPEAKER KIT 

$1q5° 
ELSE TO BUY 

The popular HeathLit 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 - de- 
fective parts quicker - saves valuable serv- 
ice time - gives greater income per service 
hoar. 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 
tests microphones, pickups - PA systems - comes complete - cabinet - 110 V. 60 
cycle power transformer - tubes, test probe, 
all parts and derailed instructions for as- 
sembly and use. Shipping Wt., 8 lbs. 

'Wea.t&eie ELECTRONIC SWITCH KIT 
DOUBLES THE UTILITY OF ANY SCOPE 
An electronic switch used with any 
oscilloscope provides two separately 
controllable traces on the screen. Each 
trace is controlled 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 occurring in the amplifier. Dis- 
tortion - phase shift and other de- 
feas show up instantly, 110 Volt 60 
cycle transformer operated. Uses 5 
tubes (1 6X5, 2 6SN7's, 2 6SJ7's). 
Has individual gain controls, position- 
ing control, and coarse and fine sweep- 
ing rate controls. The cabinet and 
panel match all other Heathkits. Every 
part supplied including detailed in- 
structions for assembly and use. Ship- 
ping Wt.. 11 lbs. 

$345° 

fTeadder 3 -TUBE ALL WAVE 
R A D I O K I T 

An ideal way to learn radio. This kit is complete 
ready to assemble, with tubes and all other parts. 
Operates from 110 V. 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. 
HS30 Headphones per sea ; 1.00 
2t /z" Permanent Magnet Loudspeaker 1.95 
Mahogany Cabinet 2.95 

** * ... BENTON HARBOR 10, MICHIGAN 
RADIO- ELECTRONICS for 
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"lea, mau qCadair» 
TELEVISION ALIGNMENT 

GENERATOR KIT 
Everything you want in a television alignment generator. A wide band sweep generator 
covering all FM and TV frequencies -a marker indicator - AM modulation for RF 
alignment - variable calibrated sweep width 0 -30 Mc. - mechanical driven inductive 
sweep. Husky 110 V. 60 cycle power transformer operated - step type output attenuator 
with 10,000 to 1 range -high output on all ranges - band switching for each range - 
verner driven main calibrated dial with over 45 inches of calibrations - vernier driven 
calibrated indicator marker tuning. Large grey crackle cabinet 16-1/8" x 10.5/8" x 7-3/16". 
Phase control for single trace adjustment. Uses four high frequency triodes plus 5Y3 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 coils and condensers wound, calibrated 
and adjusted. Tubes, transformer, test leads - every part with instruction manual for 
assembly and use. Actually three instruments in one - 
TV sweep generator - TV AM generator and TV marker 
indirstor. Also covers FM band. Deliveries start ea ly in 
Mars s. Order early. 

950 

SINE AND SQUARE WAVE 
AUDIO GENERATOR KIT 

s345ó 
ELSE TO BUY 

Experimenters and servicemen working with a 
square wave for the first time invariably wonder 
why it was nor introduced before. The charac- 
teristics of an amplifier can be determined in 
seconds compared to several hours of tedious 
plotting using older methods. Stage by stage. 
amplifier testing is as easy as signal tracing. 
The low distortion (less than try) and linear 
output ( ± one db.) make this Heathkit equal 
or superior to factory built equipment selling for 
three or four times its price. The circuit is the 
popular RC tuning circuit using a four gang 
variable condenser. Three ranges 20 -200. 200- 
2.000, 2,000 -20.000 cycles are provided by 
selector switch. Either sine or square waves 
instantly available at slide switch. All com- 
ponents are of highest quality, cased 110 V. 
60 cycle power transformer, Mallory F.P. filter 
condensers, 5 tubes, calibrated 2 color panel, 
grey crackle aluminum cabinet. The detailed 
instructions make assembly an interesting and 
instructive few hours. Shipping \Vt., 13 lbs. 

110 V. A.C. 

POWER 

$5.95 

MILITARY RECEIVER 

SUPPLY KIT 
ideal way to convert 
military sets. 110 V. GO 

cy. transformer operated. 
Supplies 24 volts for 
filament - no wiring 
changes inside radio. 
Also supplies 250 V. 
D.C. plate voltage at 
50 -60 MA. Connections 
direct to dynamotor in- 
put. Complete with all 
parts and detailed in- 
structions. Ship. Wt., 
6 pounds. 

110 V. A.C. TRANSMITTER 

POWER SUPPLY KIT 
For BC -645, 223, 
522. 274N's, etc. 
Ideal for powering 
military transmitters. 
Supplies 500 to 600 
volts at 150 to 200 
MA plate, 6.3 C.T. at 
4 Amps., 6.3 at 4 
Amps.. and 12 V. at 
4 Amps. Can be com- 
bined to supply 3.6- 
9.12 or 24 volts at 4 amperes. kit sup- 
plied complete with husky 110 V. 60 
cycle power transformer, 5U4 red 
oil filled condensers, cased choke, punched 
chassis, and all other parts, including 
detailed instructions. Complete - nothing 
else to buy. Shipping Wt., 22 lbs. 

$14.50 

tk t* 
CONDENSER CHECKER KIT 

J 

s195ó 
%loi k:01 

ELSE TO BUY 

70,4r4ate4 

Bridge type circuit Power factor scale 
Magic eye indicator Measures resistants 
110 V transformer Measures leakage 
operated Checks paper.mfca- 
All scales on panel I.ctrelytics 

Checks all types of condensers, paper -mica- 
electrolytic -ceramic over a range of .00001 MED 
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 0% and 50 %. 
110 V. 60 cycle transformer operated complete 
with rectifier and magic eye tubes, cabinet, cali- 
brated 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. 

MAY. 1949 

"tire HEATH C Cl/ MP.IIVY 
... BENTON HARBOR 20, MICHIGAN 
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LAS/ 
ELECTRONIC BARGAINS PT 

EXPERIMENTERS clad HOBBYISTS 
ORDER NOW . . ALL QUANTITIES LIMITED 

410_ 
PE101C BC645 POWER SUPPLY 
NO. 273. Complete power supply 
for BC 645. 0 from 12 or 
24 Volts. Supplies both AC and DC 
required. Shipping 
Wgt. 13 lbs. Each 

DM 35 12 VOLT DYNAMOTOR 
NO. 274. New input 12 Volt at 18.7 
Amperes. Supplies 675V at 275 MA 
or 1/2 above voltage from 6 volts. Ex. 
cellent for auto use. Ship. $7.50 ping Wgt. 11 lbs. Each 

1 HOME WORKSHOP GRINDER KIT 
NO. 230. Easily assembled 110V 
AC or DC ball bearing fully en. 
closed motor from Army surplus 
dynamotor. Purchaser to make 
simple changes and shaft exten- 
sions, detailed instructions and oll 
ports supplied. Motor approxi- 
marely 5,000 R.P.M. Ideal for 
tool -post grinder, flexible shaft 
tool, model drill press, sow. Ship. 
ping Weight 6 lbs. 

$3.95 

IP 

$3.95 

- - 
OWER TRANSFORMER Siseceali 

NO. 226. Primary 117V. 60 cycle. I 
Secondaries supply 746 V.CT at 220 
MA, 6.3V. at 4.5 A., and SV. at 4A. 
Will handle 13 tube radio receivers. 
Supply is limited, order early. Ship. 
ping Weight 11 lbs. each. 

$3.95 . . 3 for $9.95 - - - - -- MIMEO 
T32 TABLE MICROPHONE per 

NO. 210. One of the Army's best. 
Built by Kellogg, ideal for factory 
call system, public address, amateur 
use. Brand new In original cartons. $2.95 Add postage for 5 lbs. 

MINIATURE ELECTRIC MOTOR 

BC 746 TUNING UNIT 
NO. 257. Plug in transmitter 
tuning unit from army Walkie 
Talkie. Contains antenna and 
tank coils, tuning condenser, 
transmitting and receiving crys- 
tals. Ideal transmitter founda- 
tion. Shipping Wgt. $1.00 1 lb. Each 
(Same as above except trans- 
mitter crystal in 80 meter ama- 
teur band $2.50 each) 

T30 THROAT MICROPHONE 
NO. 258. Makes excellent contact 
microphone for musical instil:- 
ment or vibration pick -up. Ship- 
ping Wgt. I lb. $1.00 each 
Extension cord with switch for 
above S .50 each 

r 
NO. 211. Tiny Delco motor only 1" x 
I4á "x2" 10,000 RPM. Operates from 6 I 
to 24 V. Excellent for mod- 
els. Add postage for 1 Ib. $2.95 --- -- -- =, 

OUTPUT TRANSFORMER , 
NO. 227. Push pull 6V6's to 6 - 8 ohm I 
voice coil excellent 
characteristics, 3 for $1.95 c 

RCA SATURABLE REACTOR TRANSFORMER 
NO. 246. New RCA No. CKV30531 AC 
current 750 MA DC current 2 Amperes. -- - -Milli Rated 1.75 hen 
ping wgt. 4 Ib 

COLLINS AUTOTUNE CONTROL HEAD 
NO. 278. Brand new controls used 
on the ART /13, 100 Watt, Trans. 

'tter. Types 7, 8, 10, and 11 avail- 
able. Get a spare while available 
as new cost is over $22.00 each. 
Shipping Wgt. 3 lbs. Price any type 
(mention when 
ordering). Each 

300 MA SELENIUM RECTIFIERS 
NO. 209. Rated 300 MA at 36 
Volts, complete with mounting 
brackets. Shipping 
Wgt. 1 Ib. 3 FOR $1.00 

$4.50 

1N90 FEED THROUGH INSULATOR 
NO. 276. Heavy duty feed 
through, 2" diameter 4' long, 
complete with brass hard- 
ware and gasket. Shipping 

2 16s. $1 
2 FOR 

1N86 STRAIN INSULATOR 
NO. 277. Husky ermy type 11/4" 
diameter, Sts" long. Brown 
porcelain. Shipping 
Wgt. 4 lbs. 4 FOR $1 .00 

G.E. BC 306 ANTENNA 

TUNING UNIT 
NO. 231. Matches any aerial to 150 
Watt transmitter, used on BC 375. Brand 
new. Add postage 
for 20 lbs. $2.95 

tri 

ries. Ship- $1.00 s. Each 

12.6V POWER TRANSFORME 
NO. 247. New cased 110 V 60 
Power Transformer. Supplies 440V 
at 60 MA, 6.3V at 2A. and 12.6 
1 Amp. Excellent for military s 
Shipping Wght. 
6 lbs. Each. 

RCA INPUT TRANSFORMER 
NO. 248. Heavy duty RCA No CKV. 

30529. Input has primaries 600 to 200 
and 25 ohms secondary 250,000 ohms 
C.T. Shipping Wgt. 

$1.00 2 lbs. Each 

FEDERAL POWER TRANSFORMER 
NO. 252. New cased 110V 60 cy. 
Power Transformer. Supplies 480V CT 
at 50 MA and 6.3 V at 2.1 Amps. A 
beautiful transformer. Shi 
ping Wgt. 4 lbs. Each 4. 1.50 

I 

I 

-ME- Eta - 
BC731 CONTROL BOX 

with Weston Model 476 AC Voltmeter 
NO. 208. Excellent buy in motor control 
box. Site 8 "xl0 "x56= ".Contains Wes- 
ton 0.150V. AC 31'2" voltmeter, motor 
starting switch, 28 fuses all 30 Amp 
110V. and 8 fuse holders. Fuses and 
holders alone worth the price. 

$7.95 

I 
Shipping Weight 18 lbs.P 7 

METER SPECIAL 
NO. 737. Brand new Dolor Model 
312 0.800 M.A. D.C. Square 3" 0 -10 
M.A. basic meter with built i 

shunt. Probably the best buy 
in 

offered in a surplus meter.t 
Shipping Weight 1 Ib. X2.95 

Ry, l`------I- 
ar. 

V tI 
eb. 

$1.95 

MILITARY POWER TRANSFORMERS 
I Y NO. 229. Convert your military re. 

ceivers without rewiring the filament. 
"A" type supplies 500 VCT at 50 MA, 
SV. at 2A. and 24V. at V2 A. "B" 
type supplies S00 VCT at 50 MA, 5V. 
at 2A. and 12V. at 1 Amp. State 

Nether A or B type desired. $t 
Shipping Weight 4 lbs. f 2.95 

WALKIE TALKIE TRANSFORMER 
No. 744. Carbon microphone input 
transformer and output to head. 
phone transformer, all in one case, I 
excellent for building your own. 
Shipping Wt. 1 lb. 4 for $1.00 

LOW PASS FILTER UNIT - - - - - -- -, No. 637. 3000 cycle cutoff consists 
C. E. 1,000 VOLT 750 MA 

of 3 inductances and 4 capacitors 
in network, 500 ohms in and out. 
Excellent for clipping all frequen. 

I Gies above 3000 cycles. Drawn steel 
NO. 213. An ideal dynamotor for ose, shipping Wt. 5 lbs. $2.50 
mobile o p e r a t i o n in taxicabs, police `---------- -/ 
cars, sound systems and amateur stn- 
Rions. Supplies above voltage from 12 FM PUSH BUTTON TUNER Volts or 500V. 

w/ 
350 MA f 6 NO. 224. Brand new ten push but - 

and sfus fuses. New. 
with starting relay, ran tuning assembly from Army FM 

1 

DYNAMOTOR 

HEARING AID HEADPHONES 
NO. 216. The Army's best - eliminate flat 
ears and outside noise. Complete with 
transformer for conversion from low to 
high impedance. With cord and plug 
complete. 
Add postage for 1 lb. 

BC 451 CONTROL BOX 
NO. 236. Control box for 274N 
transmitters. Contains proper cw- 
voice switch, 4 channel switch, 
power switch, mike jack and tele- 
graph key. 
Add postage for 2 lbs. $1.95 

100 MA FILTER CHOKE 
No. 641. Heavy 1.5 henry choke in 
drown steel case, 50 ohm resist- 
ance, conservatively rated at 100 
MA. Shipping Wt. 1 lb. 504 

FILAMENT TRANSFORMER 

$1.00 

No. 922. 220V. 60 cy. primary sup- 
plies 12.6V. at 3.5 Amps, 15.6V at 
1 Amp. Supplies 6.3 at 3.5 Amps 
and 7.8V. at 1. Amp from 110V. 
Shipping Wt. 8 lbs. $1.50 

PANEL METER 
Burlington 0.300 VAC Meter 

No. 290. Model 32XA 312" round 
AC Voltmeter 0 -300 VAC full scale. 
Scale also calibrated 0 -600V. Bakelite 
cose A beautiful meter in original 
carton. Shipping Wt. 53.95 

DRIVER TRANSFORMER 
No. 651. Couples 3000 ohm plate 
to push pull parallel grids hermeti- 
cally sealed. Ship. Wt. 1 lb. $1.00 

OUTPUT and. MODULATION TRANSFORMER 
No. 745. Companion transformer 
to above driver. A push pull output, 
3000 ohms to 3.2 ohm voice coil, or 
to 1250 ohms at 80 MA. A high 
quality cased unit. Shipping Wt. 
2 pounds. $1.00 

I$5.95 Our Dynamotor A. receiver. Contains 4 an 100 MMF Shipping Weight 72 lbs. I silver plated tuning sonden- - - - m - - ser. Add postage for 10 lbs. $2.50 rece 

HOW TO ORDER 
GIVE 

ART WEIGHT SHOWN. 
NUMBER 

I NO UNDER S 

ION . . . ADD POSTAGE FOR 2.00...WE WILL SHIP C.O.D. 

mie HEATH COMPANY 
MICHIGAN . e . BENTON HARBOR 20, 
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IZeuf eatlfleit 
FM TUNER KIT 

15 

CABINET EXTRA 
A truly fine FM Tuner with the coils ready 
wound, all alignment completed - all that 
is necessary is wiring and re's ready to play - uses super regenerative circuit - 110 V. 
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 pounds. 

Beautiful mahogany cabinet for FM 
Tuner (shown above) extra $3.75 

1. Measures each 
enelement chdividuallY. 

2. Has gear 
3. Cu lever switching for speed. 

q. 
as 

range of filament voltages. 

5. Checks every tube element. 

6. Uses latest type lever switches. 

7. Uses beautiful shatterproof full 
view 

meter. 

8. Luge size 11 "xl4 "x4" complete. 

Check the features and you will realize that 
thgisaiHeathk 

has 
obsolescence. 

ou want. 

beauty - protection ainstif f Bad-Good The high quality 
typed 

of 
Lister- - power transformer high g- 

meter tester r st measures each 
oversize 110 V. 60 

quality 
cycle 

wen - complete - 
meter of 

Mallory 
best P Centralab controls -Q fast action e 

finest 
of soof ckets 

Ms1forY switches 
all type bes including, blank spare for future types -tube. Simplified ion Fer 

set 
driven 

roller chi all ses 
gears to quickly locate and set up any type 

switching 
roller chart tsar brass gees 

p 
service time. 

Heathkit 
switching cuis necessary time to minimum and saves valuable service time. Short and 

open element check. matter what arrangement 

anof 

tube 

d your retains all the quality - 
flexible switching arrangement easily handles u. Order your Heathkit Tube Checker 

today. See for yourself that Heath again saves you 3s 
better build it now. 

ready 
pay for itself in a few weeks - t r b - roller r Shut - 

this tube checker will iY all parts - cabinet 

Complete with detail l imtructiom - 1> 

to wire up and operate. 

SHIPPING 
WT. I5 IBS. 

AC s eatlfflie 

BATTERY ELIMINATOR KIT 
Now a bench 6 Volt power supply kit 
for all auto radio testing. Supplies 5 - 

7t/a Volts at 10 Amperes continuous or 
15 Amperes intermittent. A well filtered 
rugged power supply uses heavy duty 
selenium rectifier, choke input filter 
with 4,000 MFD of electrolytic filter. 
0.15 Volt meter indicates output. Out- 
put variable in eight steps. Excellent for 
demonstrating auto radios. Ideal for 
servicing - can be lowered to find 
sticky vibrators or stepped up to equiva- 
lent of generator overload - easily con- 

structed in less than two hours. Com- 
plete in every respect. $34 :° 

SHIPPING WT. 12 LBS. 

Itodist.9 ELSE TO BUY 

t tew Wear/die 
BATTERY OPERATED VACUUM TUBE 

VOLTMETER KIT 
The famous Heathkit VTVM now in 
battery operated type. Use it anywhere - carry it out for Work on auto 
radios - aircraft - boats - any 
place where 110 V. house current is 
not available - instant warmup - 
turn the switch and it's ready to 
operate. Same quality features. six 
linear D.C. ranges 0.3V.-10V.-30V.- 
100V.- 300V.- 1000V. High voltage 
extended to 10,000 Volts with probe 
listed below. Large 200 microampere 
meter with shatterproof plastic face. 
Ohmmeter measures from 1/10 ohm 
to one billion ohms with internal 
battery. 11 megohm input resistance 
on DC. AC is copper oxide rectifier 
type with ranges as above except no 
3 Volt range. Complete with all parts, 
cabinet, 2 color panel. tubes. batteries, 
test prods and detailed instruction 
manual. 

ilaw ñeeaeaket TOOL KIT 
Now a complete tool 
kit to assemble your 
Heathkit. Consists of 
Krauter diagonal cut- 
ters and pointed nose 
assembly pliers, Xce- 
lite screwdriver. 60 
Watt 110 V. solder- 
ing iron and supply 
of solder. Shipping 
Wt., 2 lbs. Complete 
kit. 35.95 

ORDER BLANK 
HEATH COMPANY 
BENTON HARBOR, 

MICHIGAN 

S H I P V I A 

_Parcel Post 

_Express 
_Freight 
__Best Way 

Total 
DESCRIPTION 

111 Crystal Test Pr&M Mt 

Na 309. Kit to assem 
bye. RF probe extends 
VTVM range to 100 
MC. Complete with 
1N34 crystal. Shipping 
weight. I lb. $S.SO 

Iwo Y N.Y. Test Prole Kit 

Ne. 310. Extends 
range of any 11 meg- 
ohm VTVM to 3,000 
and 10,000 Volt ranges. 
A necessity for tele- 
vision. Ship. wt., 1 lb. 

34.50 Enclosed Find D Check ... O Money Order fo 

MAY, 1949 

... BENTON HARBOR 10, MICHIGAN 
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FOUNDI 
the "MISSING LINK" to 

GOOD TV ANTENNA 

INSTALLATIONS 

" F 

MAST CLAMP 
LEAD -IN SUPPORTS 

Made with POLYETHYLENE 
(the ultra -low loss insulation material) 

Now you can make any old or new TV 
installation last longer, look neater, per- 
form better with the unique JFD Mast - 
Clamp Lead -In Supports. These new 
Screw Eye Insulators are JFD- engineered 
fo anchor lead -ins firmly in place and 
assure better TV /FM reception. 

TL100-350 
I" Clamp with 31/7" Screw 
Eye for Twln Lead. Rre 

C 

List 

RG100.350 
I" Clamp with 31/2" Screw 
Eye for Coaxial 

5l: Cable. 

List 9,04 DTL100-350 

Eye for two Twin Leads. 
I" Clamp with 31/2" Screw 

35c List 

Mast Clamps are made in all sizes for all 
applications, individually designed to fit 
masts from 1/2" to 2" O.D. Screw Eyes 
range from 31/2' fo 12" in length. 

Visit JFD Booth 117 0l 
Chicago Trade Show in May 

DRRIBTL3 
31/2" Screw Eye with wood - 
screw thread, for two Twin 
Leeds. 28c List 

6103 16th Avenue 
Brooklyn 4, New York 

WRITE TODAY 
for Valuable 4 -page Bulletin #DBR 

Copyright 1949 by JFD Mfg. Co. Inc. 

FIRST In Television Antennas and Accessories 

All rights reserved. No part of above work 
may be reproduced in any form except by 
written permission of the manufacturer. 

Radio Business 
Radio Manufacturers Association has 
submitted to the Federal Communica- 
tions Commission a formal set of recom- 
mendations for an expanded television 
service for present owners of television 
receivers, with future supplemental 
high- frequency broadcasting for addi- 
tional areas. The 12 v.h.f. broadcasting 
channels now in use would be utilized 
and expanded as far as possible under 
the RMA program and future (u.h.f.) 
service and stations would have a mini- 
mum of overlap of v.h.f. areas, the RMA 
committee said. 

The RMA recommendations are: 
1. Where practical without undue in- 

terference, utilize the 12 v.h.f. chan- 
nels in those areas where stations 
are now operating or are under con- 
struction, and extend the use of these 
channels to other areas as soon as 
possible. 

2. Utilize sufficient u.h.f. channels for 
monochrome television so that the 
cities capable of supporting televi- 
sion and not having any or adequate 
v.h.f. channels can have competitive 
service. In general, this would re- 
quire a minimum of four stations per 
service area. 

,. Arrange the assignments so that v.h.f. 
and u.h.f. coverage will have a mini- 
mum of overlap. 

4. Release promptly a plan of alloca- 
tion for the v.h.f. and allow this plan 
to be put into effect at once to permit 
the establishment of further v.h.f. 
stations even though the final alloca- 
tion details for the u.h.f. assignment 
may not be complete at that time. 
The propagation data, including the 
advantages of synchronization, now 
available for the v.h.f. is adequate 
for preparation of such a v.h.f. allo- 
cation plan. 

5. Provide that monochrome television 
in the u.h.f. channels shall use the 
same standards as those employed in 
the v.h.f. channels. 

Radio Corporation of America an- 
nounced a net profit of $24,022,047 in 
1948. This is equal to $1.50 per common 
share, compared with a net profit of 
$18,769,557, equal to $1.12 per common 
share, in 1947, both after preferred 
dividends. The announcement was made 
in his annual report to stockholders by 
GENERAL DAVID SARNOFF, chairman of 
the board. Gross revenues in 1948 were 
$357,617,231 against $314,023,572 in 
1947. 

Oxford Electric Corporation of Chicago, 
maker of loudspeakers, announces that 
it has acquired a 50% interest in the 
Television Tube Research Laboratories 
of Clifton, N. J. 

International Detrola Corporation re- 
ported to its shareholders a net profit 
of $1,000,858 for the first quarter of 
1949. Stockholders, at their annual 
meeting, voted to change the corporate 
name to Newport Steel Corporation. In 
announcing the net earnings of the 
company and subsidiaries for the three 

months ended January 31, President 
C. RUSSELL FELDMANN compared them 
with net profit of $1,710,083 for the full 
year ended October 31, 1948, and with a 
net profit of $236,624 for the compara- 
ble quarter a year ago. The quarterly 
net profit equals 84 cents per share 
against $1.40 for all of the previous 
year. 

Quarterly sales were $20,496,904 com- 
pared to $69,314,489 for all of 1948 and 
$18,312,613 for the comparable quarter 
of 1948. 

Emerson Radio & Phonograph Corpora- 
tion of New York reported net sales for 
the fiscal year ended October 31, 1948, 
of $30,926,842, as compared with 
$32,658,122 for the fiscal year of 1947. 

The income of the company and its 
wholly owned subsidiaries for the fiscal 
year, before provision for federal in- 
come taxes, amounted to $3,825,369 as 
compared with $3,772,638 for 1947. 

The Board of Governors of The Rep- 
resentatives, in preparation for the 1949 
Radio Parts Manufacturers, Inc., trade 
show, held a special two -day meeting 
at the Stevens Hotel, Chicago, under the 
chairmanship of Irvin I. Aaron of Mil- 
waukee. Other Board members present 
at the meeting were Samuel K. Mac- 
donald of Philadelphia, Dan R. Bittan 
of New York City, and R. W. Farris of 
Kansas City, Missouri. National secre- 
tary- treasurer, L. C. McCarthy, was 
also on hand to give his preliminary 
report to the Board. 

The Board unanimously approved a 
suggestion from the Industry Relations 
Committee that a Creed of Ethics be 
prepared and submitted for adoption 
by the entire organization at its annual 
delegates' meeting in Chicago, May 16. 
The Creed will establish national stand- 
ards of practice and procedure for the 
first time in the history of The Repre- 
sentatives. It will also incorporate a 
summary of the principles and beliefs 
of members, all of whom are experi- 
enced sales representatives in the radio, 
electronic, and allied industries. 

Stewart- Warner Electric of Chicago will 
introduce a 10 -inch television set operat- 
ing on d.c. only, in the New York mar- 
ket, thus eliminating use of an a.c. con- 
verter and also giving greater image 
stability. This was announced by E. L. 
TAYLOR, general sales manager. 

Sonora Radio and Television Corp. of 
Chicago has filed a voluntary plan of 
reorganization in the U. S. District 
Court in Chicago. It is stated that the 
net worth of the company is $300,000 
while the claims of creditors are $250,- 
000. 

Rauland -Borg Corp. of Chicago has pur- 
chased the sound division of the Rau - 
land Corp. also of Chicago, now a whol- 
ly -owned subsidiary of Zenith Radio 
Corp. 

The complete line of sound and ampli- 
fier products formerly manufactured by 
Rauland will be manufactured and sold 
by the new corporation. 
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Buy Surplus & Standard Equipment 

with money -back guarantee at 

EXTRA TUNING UNITS 
$2.50 each, FOB, Kingman, 

Ariz., or Arlington, Vo. 

Types in stock: TU 5-1-8-9-10-26. 

Typical components: 2 vernier dials; 1 ear. 

cap., 20 -135 mmf.: I var. cap., 20.156 
mmf.; I var. cap., 8-26 mmf.--neutral- 
izing: 1 .00003 -2000V cap., CO -Mica; 

3 .00009 -3000V cap., CO -Mica: 2 .0004- 
50000 cap., CO -mica: 3 .0001 -3000V 
cap.. CD -Mica: 2 4- position ceramic 
band switches; 2 RF chokes: 1 tank coil 
-ceramic form with tapped ant. coupling 
coil; I tank coil- ceramic form; I para- 
sitic suppressor: 2 ceramic Rea, cou- 
plings: plus banana jacks, stand-off 
insulators. 

APN -4 RCVR -'SCOPE 
POWER SUPPLY 

4 switch- selected screw - driver 
tuned RF channels; IF freq. 1050 
kc, band -width 45 -60 kc; 01F' 

freq. 16 2000 kc. Tubes: (21 
'Y2, (31 6B4, (4) 6SK7, 111 ea. 

1J4, 6SU7, 6SA7, 6H6, VR15u. 
Makes fixed tuner for med. freq . 

police calls or PA system. Has 
Power supply for 5" scope, with 
100 cycle trans. Electronic -con- 
trolled low v. supply; delivers 2fu 
vdc. 150 mils reg. to .01' . Pow. 
rpply alone worth 
more than price $8.95 

BC 1206, LAZY Q FIVER 
SINGLE SIGNAL $9.95 RECEPTION 

The littlest BIG BUY ever of- 
fered! A BC -12,16 Setchell Carl- 
son receiver will take the place 
of BC -453 (Lax) Q Fiver). We 
think it's even better. Here's 
why: Smaller 4" 4" x 
weighs only 3 lb. 14 os. Less 
current drain, .75 amps at 24 v. 
DC. IF freq. 135 kc. A conven- 
tional superhet circuit is em- 
ployed and is arranged so that 
AVC will prevent overloading en 
strong signals. 

Buy it for conversion! Buy it to cannibalize! 
Buy it to get on the air! It's the war -proved, versatile 

Complete with 
tuning unit (TU -6) 
antenna loading unit 
dynamotor 
set of plugs 
all tubes 
wiring diagram and 
conversion data free 

BC-3 75-E 
Quantity Limited 

19.95 
FOB KINGMAN, ARIZ, 

Complete conversion diagram included. Xmtr. designed to 
operate from 200 kc to 12 me (less BC band). Equipped with 
antenna tuning unit IOC -306- A- variometer and tap switch. 
Dynamotor (PE -73 -C) complete with relay, fuses and filter. 

The Famous PUTT -PUTT 

Gasoline Generator (HRU -28) 

28 - 32 
Volts D.C. 

ONLY 
$7450 

Single cylinder, 2 -cycle gasoline 
engine with generator that is 
rated at 2,000 watts direct cur- 
rent, 70 amps. Has unlimited 
use around a [arm; useful as 
field day power supply. More 
literature upon request. 

DUAL POWER SUPPLY 

SAVE YOUR 
BATTERY 

Both for $8.95 

$4.95h 
Use our dual dynamotors by wir- 
ing them in series and use one on 
receivers and both in transmitter. 
High voltage output 600 volts at 
48 watts. l.ow voltage 300 volts 
at 24 watts. 

R M RADIO COMPANY 
2701 WILSON BLVD. DEPT. RE -so ARLINGTON, VIRGINIA 

MAY, 1949 
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INTER- 

COM 

Factory 
Close -Out! 

Brand New and Priced 
for Quick Clearance! 

limited 
Quantity $14-95 

(List price $34.95) 
Price includes master station, one 
remote, and 50' of wire. Rig it up 
as a "baby- sitter" with pick -up at 
baby's crib. Useful in office, or for 
instant contact with basement. ga- 
rage, attic. kitchen. Simple to install 
-just plug it in to 110 v. AC or DC 
ocket. 

TRANSFORMERS 
l'or converting SC IL -274 -N to 115 

Volts AC. 
No. 1 Power Transformer. Pri -l15v 
40 cycle; sec -500 CT .06 Amp. 24v 

I_ amp. 
l'rice only _. 83.90 

No. 2 Filament Transformer. Pri - 
115v 00 cycle; Sec. 1- 14v 71,:, amp.: 
sec. 2 14v 71_ amp. Series 28v 7',ÿ 
amp. Parallel l4v 15 amp. 
Price only ...84.50 

No. 3 Filament XMFR. Pri -115v 
0;0 cycle- Sec. 24v 2 amps. 
Price only $2.25 

Speakers -Brand New 
Permanent Magnet 

s 1.60 
1.85 

_" Jensen in Metal Case 14.50 
di.nwint, p nehase of 2 or more 

Heavy Duty 
Transmitting Chokes 
3 HY- -,nn MA 511110 V INS. 

Price each $8.95 

Condensers -Fixed 
$0.15 

.69 
15 Mfd. 130 Volts _..._.. .60 
16 x 16 450 Volts ._. 1.20 
20 250 Volts .69 
40 150 Volts _ ......... ..... .75 
10 1511 Volta .69 
150 25 Volts .54 
200 10 Volts 
8 x S Can. Electrolytic 1.50 

Tubes (New. in Original Cartons). 
For. the SCR -274 -N Command Set & 
Others. 
12A6 69c ODA- VF150 75e 
12S117 69c 12SA7 - . 69c 
12KÁ 69c 77 - 59c 
12SKI .69c 74 59c 
12SF7 69c 49 59e 

1625 89c ;s32 "2 $1.19 
1626 59e 12J5-CT _...69e 
1629 Age 

ALL EQUIPMENT F.O.B. 

SAVE C.O.D. CHARGES and speed your order by remitting 
in full or 25% deposit. Please don't send money for 

postage, we ship "transportation charges collect." These 

prices supersede all previous prices. Write every month for 

BARGAIN BULLETIN. 
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In 

Which 

Do You 

Want? 

Better Pay 

r- - 
I 1r`rp, 

=yrzL -l-. 
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Get Your FCC Ticket 

Jobs worth 

$3,000 to $7,500 

are opening up 

right now for 

FCC Licensed 

Radiomen 

Add Technical Training to Your Practical Experience and 

Get Your FCC 
RADIOOPERATOR LICE.SE 
in a Few Short Weeks 

It's EASY if you use CIRE Simplified Training 

and Coaching AT HOME in SPARE TIME 

Get your license easily and quickly and be ready for the $3000 to $7500 jobs 
that are open to ticket holders. CIRE (raining is the only planned course of 
coaching and training that leads directly to an FCC license. 

YOUR FCC TICKET IS RECOGNIZED IN 
ALL RADIO FIELDS AS PROOF OF 

YOUR TECHNICAL ABILITY. 

CIRE Graduates Find 
FCC License Pays Off 

"Transmitter engineering is great, es. 
peciolly in the job I am on. Thanks 
again for all you hove done, and you 
can take credit for the fact that my 
"ticket" is now posted on the wall of a 
1000 watt broadcost station." 

Student No. 3678N12 

"I now hold ticket P -10 -3787, and hold. 
ing the license has helped me to obtain 
the type of job I've always dreamed of having. 
Yes, thanks to CIRE, I am now working for CAA 
as Radio Maintenance Technician, of a far bet- 
ter salary than l'y ever had before. I am 
deeply grateful." 

Student No. 3319NI2 

OMET 
MAKIN6 y/ 
LICENSE p+'',,4. , F C C 

e CP. s}? IME0lMNilOM 
r., ,c 

' E 1=1111i 

GET THIS AMAZING NEW BOOKLET 
1. TELLS OF THOUSANDS OF BRAND -NEW, BETTER PAYING 

RADIO JOBS NOW OPEN TO FCC LICENSE HOLDERS. 

B. TELLS NOW YOU WILL BENEFIT BY HOLDING AN FCC COM 
MFRCIAL LICENSE. 

B. TELLS NOW YOU CAN GET YOUR FCC COMMERCIAL RADIO 
OPERATOR LICENSE IN A FEW SHORT WEEKS EASILY AND 
QUICKLY, BY USING CIRE SIMPLIFIED TRAINING AND 
COACHING AT HOME IN YOUR SPARE TIME. 

4. TELLS OF HUNDREDS OF OUR SUCCESSFUL STUDENTS WHO 
NOW HAVE LICENSES AND NEW, BETTER -PAYING JOBS. 

5. TELLS HOW WE PREPARE YOU TO PASS THE NEW FCC 
COMMERCIAL LICENSE EXAMINATIONS, WHICH NOW 
INCLUDE FM AND TELEVISION. 

a, 

7. 

TELLS HOW WE GUARANTEE TO TRAIN AND COACH YOU 
UNTIL YOU GET YOUR LICENSE. 
TELLS HOW WE HELP YOU TO GET A BETTER -PAYING, 
LICENSED JOB, WITH OUR FREE AND EXCLUSIVE SERVICE, 
WHICH PREPARES YOUR EMPLOYMENT APPLICATION FOR 
MAILING TO HUNDREDS OF EMPLOYERS, INCLUDING FM, 
AM AND TELEVISION BROADCAST STATIONS, RADIO 
MANUFACTURERS, POLICE RADIO STATIONS, AND RADIO - 

EQUIPPED TAXI, BUS AND PUBLIC UTILITY COMPANIES. 

it 1tI 3 FREE Send Coupon Now ! 

"I was issued license P -2 -11188 on November 4. The nest day I was signed 
on board a tanker as Radio Operator -Purser. Besides radio operating, I 

handle the payrolls, etc., which is all over -time and brings rey monthly 
pay up to between S500 and S650.'' 

Student No. 2355N12 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RC -5, 4900 Euclid Building Cleveland 3, Ohio 

Approved for Troininp under "G.1. Bill of Rights' 

I CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
IDESK RC -5, 4900 Euclid Bldg.. Cleveland 3, Ohio 

(Address To Desk No. fo avoid delay) 
I wont to know how 1 can get rey FCC ticket in a few short weeks by training I Iat home in spare time. Send me your FREE booklet "Money Making FCC 
License Information ", as well as a sample FCC -type exam and free booklet, 

I"How to Pass FCC License Examination ", (does not cover exams for Amateur 
License). 

Name 

IAddress 

Zone I City State 
Veterans check for enrollment information under G. I. Bill. L NO OBLIGATION -NO SALESMEN 
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Editorial 

The Radio Technician 
... Good days are ahead for the radio servicing trade .. . 

INCE 1929 -for just 20 years -this maga- 
zine has conscientiously endeavored to 
serve the radio service technician. It will 
continue to do so in the future. 

But as radio continued to change, so did 
the radio technician. In 1925 the man with a 
screwdriver and a pair of pliers had no particular 
difficulty in servicing radio sets. But as radio re- 
ceivers became more complex every month, the 
service technician had to change as well. Servicing 
instruments cane into wide vogue in the 30's, and 
their complexity increased to keep pace with the 
ever -changing radio picture. 

Today -with television booming beyond our 
fondest expectation -the oldtime "serviceman" no 
longer can cope with the complexity of these new 
televisers. 

Besides being a radio man he now also must be 
a television man, and if he has not had experience 
with television it means that he must learn the 
subject from the ground up. 

For this reason and many others, it has been 
decided by RADIOELECTRONICS that beginning with 
this issue the old term "serviceman" be discon- 
tinued entirely. using in its place the more modern 
and appropriate term "radio technician." 

RADIO- ELECTRONICS did not originate this tern. 
It has been used in the radio manufacturing trade 
consistently for some time. We feel certain that 
the new -and better -term will enhance the 
standing of the present -day service technician a 
good deal in his community. 

To borrow a very apt expression of Max F. Bal- 
corn, President of the Radio Manufacturers Asso- 
ciation, in a recent talk: 

"It means that the radio technician will be 
working on a much more costly product (tele- 
visers) than he has been in the radio field.... It is 
like turning from repairing bicycles to servicing 
automobiles." The italics are ours. 

With television now firmly established it would 
seem that great and profitable days are ahead for 
the servicing trade. Indeed it will be a small 
miracle if there can possibly be enough radio tech- 
nicians to service all the new televisers by 1952. 
Here is the reason we see it that way. 

There are now approximately 75,000 established 
radio technicians in this country. In many locali- 
ties they have difficulty in servicing the 67 million 
radio sets now in use, plus the over two million 
television sets already installed. By the end of this 
year there will be at least three million television 
receivers in use. By the beginning of 1952, it is not 
only possible but very probable that there will be 
MAY, 1949 

By HUGO GERNSBACK 

between 12 and 15 million televisers in the public's 
hands. 

Unless there is a steady influx of new radio 
technicians, who is going to service all of these 
receivers? 

What is needed at the present time -needed 
desperately -are trained -really trained -radio 
technicians who know television from A to Z. Look 
into any newspaper in the country where televi- 
sion programs are now being broadcast and note 
the help- wanted advertisements. These advertise- 
ments show that there is, even now, a scarcity of 
good radio technicians who know their business. 
This situation is certain to become more acute as 
time goes on. 

The radio and television set manufacturers are 
fully aware of this situation and are now taking 
active steps to promote service meetings for radio 
technicians all over the country. They, however, 
deplore the fact that they are meeting with re- 
sistance and indifference from many radio tech- 
nicians who do not attend these meetings in force. 
Regardless of who the manufacturer is, the serv- 
ice technician can gain a tremendous amount of 
knowledge by attending these meetings as they 
take place. No matter how busy he is, he should 
find time to attend these meetings which are now 
increasing rapidly in number all over the land. 

Service technicians must follow certain routines 
in servicing televisers. These routines save a great 
deal of time. In other words, it is the old "know 
how." All these points are discussed in great detail 
at these service meetings, and any radio technician -no matter how good his knowledge -can en- 
hance his standing by attending them. They cost 
him nothing except his time. 

Another important matter that should be men- 
tioned here is the following: 

According to a countrywide survey made by the 
Broadcast Measurement Bureau, there were early 
this year 5,177,100 radios in the U. S. not in oper- 
ating condition. That is a lot of receivers. 

What have the radio technicians done to obtain 
this lucrative business now lying dormant? Ap- 
parently nothing. 

Several radio manufacturers have investigated 
this condition and are ready to give the radio 
service technician not only hints, but also adver- 
tising suggestions that can be used locally to in- 
duce the owners of these old receivers to have 
them repaired and put into use again. 

There is little question in our mind that there 
will be an extended radio servicing boom in the 
very near future. Are you ready for it? 
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.20 Television 

(-3) $104) PRIZE CONTEST 
TELEVISION receivers can be mode sim- 

pler. The number of tubes used in a mod- 

ern televiser is reminiscent of the number 

of controls on broadcast receivers in the 

early '20's, when some of the best sets had 

close to a dozen knobs and dials. 
The problems of simplification are complex, 

and well worth the attention of the most ad- 

vanced exper menters in the art. To stimulate 
interest in this project, RADIO -ELECTRONICS 
is publishing below a description of a success- 

ful French televiser which uses only eight 
tubes besides the cathode -ray tube. 

RADIO -ELECTRONICS now of- 
fers a cash prize of $100 for the 
best simple American televiser to 
be constructed under the follow- 
ing rules: 

I. No fixed number of tubes is prescribed; 
but because the prize contest stresses sim- 

plicity, the receiver which uses the fewest 
number of tubes to accomplish given results 
will be rated highest. Televisers with more 
than 12 tubes (excluding rectifiers) will not be 

considered in this contest. 

The cathode -ray tube and rectifier tubes 
(or selenium rectifiers) will not be considered 
tubes for the purpose of this count, but any 

crystal diode used in detector, limiter, and 
other circuits where a tube is commonly em- 
ployed will be counted as half a tube. 

2. Only photographs and description of the 
televiser are to be sent to RADIO -ELEC- 
TRONICS. If the editors wish to inspect the 

set, they will request it. Express charges both 
ways will then be paid by RADIO -ELEC- 

TRONICS. 
3. To make construction simpler, and to 

focus attention on the main problem of sim- 

plification, it is not necessary that the tele- 
viser cover both television bands. A set which 

covers one band only will be judged against 
its competitors on the some band. 

However, since the American tradition (un- 
like the European) has been to have the 

sound and vision receivers in one unit, all 
receivers submitted must be capable of receiv- 
ing both television sight and sound. Loud- 

speaker results are not necessary; headphone 
output may be used. 

4. All descriptions and photographs of the 
winning receiver will become the property of 

RADIO- ELECTRONICS, which will publish a 

descriptive article on the set at regular space 
rotes. The set itself will remain the property 
of the builder. 

5. If two or more televisers are judged 
worthy of a prize, identical 1100 awards will 
be made for all accepted entries. 

6. As it is the purpose of this contest to 

stimulate actual building of a special tele- 
viser, mere ideas and proposals, special cir- 
cuit diagrams, patents, etc., are excluded 
from this contest. 

7. Excluded from this contest are all em- 

ployees of RADIO -ELECTRONICS and their 
relatives. 

8. This contest closes at noon, Septembs I, 

1949 (Eastern Standard Time), at which ..:me 

all entries must have been submitted to 

RADIO -ELECTRONICS. 
9. The judges of this contest wII be tle 

Editors of RADIO- ELECTRONICS and their 
findings will be final. 

10. Announcement of the prize awards will 

be made in the January, 1953, issue of 
RADIO -ELECTRONICS. The prize or prizes 

will be paid on the publication date of the 

January issue of RADIO -ELECTRONICS. 

Eight -Tube Televiser 
TIIE construction of a television re- 
ceiver is said to require time, a 
calibrated signal generator, and 
plenty of money, declares a writer 

in a recent French radio magazine. But 
he believes -and has constructed a tele- 
viser to prove his belief -that a set that 
does not cost an unreasonable sum can 
be built, and that its construction is not 
especially difficult. 

The total number of tubes in the set, 
built by Pierre Roques -the French en- 
gineer who set out to prove that tele- 
vision sets can be simple -is eight! 
With this small number of tubes, the 
quality of pictorial reception is excel- 
lent, stability is satisfactory, and the 
sensitivity such as to receive transmis- 
sions from the Paris station in all parts 
of that city with an ordinary dipole an- 
tenna. The sole drawback, according to 
the constructor of this unique televiser, 
is the small image size. The tube is the 
equivalent of the American 3 -inch size. 
The set does not have a sound channel. 

While there are many differences be- 

tween American and French television 
problems, notably the positive transmis- 
sion and the fact that there is only one 
French station on the air, the Editors 
of RAmo- ELECTRONICS feel that there 
is much worthy of study in this simpli- 
fied television circuit, and it is there- 
fore reproduced below. 

French television receiver 
The televiser has eight tubes (plus 

the cathode -ray tube) which have the 
following functions: 

1. A radio- frequency amplifier using 
two high -transconductance tubes, 
type EF51; 

2. A detector using half of a 6H6; 
3. A video frequency stage using an 

EF51; 
4. A sync separator stage using the 

other half of the 6H6; 
5. A line sweep comprising a triode - 

pentode ECF1 as multivibrator 
and half a 6N7 as a sweep am- 
plifier; 

G. A frame sweep using the other 
half of the 6N7 as a blocking oscil- 
lator synchronized by the 50 -cycle 
line; 

7. A low -voltage supply (300 volts) 
with a 5Y3 -GB; 

8. A high -voltage supply (1,000 
volts) using a 6H6 as a voltage 
doubler; 

9. A 7.5- centimeter (3 -inch) cathode - 
ray tube. 

The r.f. amplifier 
The hookup of this section is very 

standard. The input circuit is designed 
to match a 72 -ohm co -axial cable. The 
gain (contrast) control is the 5,000 - 
ohm, wire -wound potentiometer Pl, 
which varies the bias of the first r.f. 
tube. 

Detection 
The winding L4 inputs to the cathode 

of the 6H6, and the detected video sig- 
nal appears between its plate and 

Schematic of the French experimental television receiver which obtains excellent results with eight tubes (plus cathode -ray tube). 

RADIO -ELECTRONICS for 
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Television 

ground. This is applied to the video - 
frequency stage through a resistance of 
500 ohms, which, with the input ca- 
pacitance of the video tube, forms a 
filter which removes any residual radio 
frequency. 

Video -frequency amplifier 
Again we have a standard schematic. 

A high- frequency compensation coil is 
not used; with the small picture tube it 
is not necessary to amplify a wide band 
of frequencies. 

The amplified video -frequency signal 
is then applied to the cathode- ray -tube 
control grid through a 0.1 -4 capacitor 
of very high quality (1,500 -volt test at 
least) and through another capacitor of 

r the same quality to the sync separator 
half of the 6H6. 

Sync separation 
The signal on the cathode of the 6H6 

is such that the sync pulses go nega- 
tive and the video -frequency signals 
go positive. Thus no current passes 
through the diode except during syn- 
chronization. We find, then, at the 
plate negative pips which are sent on 
to the multivibrator. 

To improve the output of this separa- 
tor stage, the 6H6 plate is given a slight 
positive polarization. 

Line sweep 
The ECF1 is hooked up as a cathode - 

coupled multivibrator. The frequency is 
controlled by the 500,000 -ohm potenti- 
ometer P2. The amplitude can be con - 
trolled by changing the resistance of 
the resistor shown as 100,000 ohms in 
the plate lead of the triode section. 

A capacitance -type voltage divider 
(.0005 and .01 µf) permits obtaining 
the necessary voltage to apply to the 

EFSI 

.0001 
ECF 

50 

sweep amplifier (one -half of a 6N7). 
The high grid resistance of this tube 
permits automatic biasing by inserting 
resistance in the cathode. The gain of 
the amplifier is controlled by adjusting 
the plate resistor (20,000 ohms) to a 
suitable value (see "Putting into Op- 
eration"). 

The cathode- ray -tube deflection plate 
D1 is connected to the plate of the tri- 
ode section of the ECF1 through a ca- 
pacitor of .005 µf. The plate D2 is also 
connected to the 6N7 plate through a 
capacitor of the same value. 

Frame sweep 
The second half of the 6N7 is hooked 

up as a blocking oscillator. The trans- 
former has the following characteris- 
tics: 

Secondary: 1,000 turns No. 30 enamel 
Primary: 500 turns No. 30 enamel 
Core: 2 x 4 centimeters square 
(small filter choke or loudspeaker 

transformer) . 

The frequency is controlled by the 1- 
megohm potentiometer P3. Synchron- 
ization is effected by bringing the trans- 
former to chassis through the inter- 
mediary of a resistance bridge connect- 
ed between the filament (6.3 volts) and 
chassis. It is put into phase by varying 
the frequency potentiometer slightly, 
once it has been adjusted to 50 cycles 
per second. 

The sweep amplitude is regulated by 
changing the value of the resistor 
(shown as 1 megohm) in the 6N7 plate. 
The sawtooth waves obtained are ap- 
plied to the deflection plate D2 through 
a .01 -4 mica condenser. 

Medium -tension supply 
An indirect heater tube 5Y3 -GB is 

used, with a 300 -0- 300 -volt transformer 

E F51 

í250K 
s 

SMOG 

1,.005 
I MEG 

01 

IOK 

EG 

,-.0005 

.0i 

.005 

DI 

D3 

02 

2 E 

DG7 

04 

2 MEG 

P6 P 7 

300V 

I21 

feeding its plates. The center point is 
returned to the chassis through a re- 
sistance of 300 ohms, thus supplying a 
voltage of -20 for the brightness con- 
trol. 

High -tension supply (1.000 volts) 
The transformer has an output of 

450 volts which is supplied to the 6H6, 
connected as voltage doubler. The rec- 
tified voltage of 900 is connected in 
series with the medium voltage supply 
of 300 volts, providing 1,200 volts. After 
filtering through the 100,000 -ohm re- 
sistor, about 1,000 volts remains. The 
multivibrator and blocking oscillators 
are also supplied with this voltage. 

Cathode -ray tube 
A Philips tube of 7.5-cm diameter 

(DG 7) with green phosphor, its char- 
acteristics are: 

Filament: 4 volts, 1 ampere 
Second anode: 600 volts 
First anode: 150 -200 volts, variable 

(focusing) 
Control grid: variable, never posi- 

tive (brightness). 
The second anode voltage is obtained 

with a voltage divider which serves the 
vertical and horizontal hold -control sys- 
tem at the same time (P6 and P7 are 
two 2- megohm potentiometers). The fo- 
cusing control is the potentiometer 134 

(100,000 ohms) and the brightness con- 
trol is P5 (100,000 ohms with switch), 
the switch being the on-off switch of the 
set. 

Puffing into operation 
Putting the r.f. section into opera- 

tion is a quick process. All that is need- 
ed, after checking the wiring and the 
voltages, is to attach the antenna. 

If the windings are correct, images 
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Television 

should be received immediately (check 
with an oscilloscope connected to the 
control grid, for preference). Then ad- 
just the cores of the r.f. coils for maxi- 
mum reception, with potentiometer Pl in 
the position of maximum gain (shorted). 

Flashes may then be seen in all di- 
rections on the tube screen. Working 
with the potentiometers P2 and P3 
brings out the image and stabilizes it. 
The dimensions are regulated as fol- 
lows: 

1. Vertically (frame) : Change the 
1- megohm resistor in the 6N7 plate 
circuit. 

2. Horizontally (line) : Disconnect 
the capacitor in the D2 circuit and 
bring the sweep to half the desired di- 
mension by changing the 1- megohm re- 
sistor in the ECF1 triode circuit. Re- 
connect the capacitor and adjust the 
20,000 -ohm resistor in the 6N7 plate 
circuit until the normal size is obtained. 

The antenna recommended is a 
doublet with unbalanced lead -in. The 
co -ax should have an impedance of 
about 75 ohms. 

Here, to conclude, are the power 
transformer specifications: 

Primary: 110 volts, 0.5 ampere 
Sec. 1: 5 volts, 2 amperes 
Sec. 2: 300 -300 -450 volts (100 ma) 
Sec. 3: 6.3 volts, 0.3 ampere (for 

6H6 doubler) 
Sec. 4: 6.3 volts, tapped at 4 volts, 

3 amperes (filaments, including 
DG7). 

Changes for U. S. standards 
A few modifications may permit this 

circuit to be used as the basis for an ex- 
perimental video receiver for use in this 
country. The first step is to revise the 
t.r.f. circuit. The EF51 is a variable -mu 
pentode designed for high -frequency 
service. This tube has a transconduc- 
tance of 9,500 micromhos. No American 
tube can be used as a direct replace- 
ment, but the circuit can be modified to 
fit a number of our tubes. A 6AC7 can 

be used in this circuit (with a 300 -volt 
B- supply) if a dropping resistor is used 
to limit the screen voltage to 150 when 
the plate is drawing 10 ma at 300 volts. 
This resistor will be in the order of 
60,000 ohms. The cathode biasing re- 
sistor should be about 160 ohms, and 
the suppressor should be grounded di- 
rectly to avoid instability and feedback. 
(For high -band use, a 6AK5 might give 
more gain than a 6AC7.) Coils Ll -L4 
for low band may be air -wound with 
about 3 turns of No. 14 wire with an in- 
side diameter of Ufa inch. The spacing 
between turns should be adjusted so the 
coils cover the desired range when 
tuned with 5 -50 -µµf, miniature air 
trimmers. The location of the antenna 
tap on L1 should be found by experi- 
ment. Commercial permeability -tuned 
coils such as the National AR -2 and 
AR -5 may be used. 

The video detector V1, one half of the 
6H6, develops a positive -phase output 
signal. This signal is reversed 180 de- 
grees in its passage through the EF51 
video amplifier. If this signal is applied 
to the grid of the C -R tube, the image 
will look like a photographic negative 
(the dark areas will be light and the 
light ones dark). This can be avoided 
by using two video amplifiers in cascade 
instead of a single stage. The same re- 
sults can be obtained by reversing the 
connections to the video detector plate 
and cathode, though the first method 
has the advantage of providing extra 
amplification. The picture phase at the 
input of the sync clipper should be op- 
posite to that at the input to the grid 
of the C -R tube, so the connections to 
the plate and cathode of V2 will also 
have to be reversed. 

The ECF1 is a variable -mu pentode 
and triode similar to the 6F7 or 6P7. 
The pentode section of this tube is op- 
erated as a triode; therefore any num- 
ber of dual triodes may be made to work 
equally well. The constants of the differ- 
entiating circuit, 10,000 -ohm grid resis- 

tor, and .001 -µf coupling capacitor may 
have to be juggled to provide proper 
separation of the horizontal sync pulses 
so they can control the horizontal multi - 
vibrator. Remember that the resistor in 
the differentiator circuit is also the grid 
leak of one section of the multivibrator. 

The design data for the blocking 
transformer may prove suitable for con- 
structing a unit to work at 60- cycles. 
However, it will probably be best to use 
a commercial vertical blocking trans- 
former since they are available for less 
than $2.50. 

The high -voltage power supply will 
depend on the C -R tube used. Such 
tubes as the 2AP1, 3BP1, 3EP1, 3KP4, 
etc., can be used. It is doubtful that the 
average builder will find a power trans- 
former like the one shown in the dia- 
gram, but it is possible to connect the 
voltage doubler to one of the plates of 
the low -voltage rectifier rather than to 
a tap on the winding. A number of sur- 
plus radar and oscilloscope transform- 
ers are available and the experimenter 
will be able to find one of these to suit 
his needs. A small replacement power 
transformer may be used. One side of 
its high -voltage secondary may be 
grounded and the other end connected 
to the plate of a rectifier tube. The posi- 
tive high voltage may be taken off its 
filament or cathode. 

It may be necessary to bypass the 
r.f. amplifier filaments to ground with 
.0005 -µµf mica or ceramic capacitors 
and to insert small u.h.f. chokes in the 
hot leads. These chokes may consist of 
20 -25 turns of No. 22 enamel wire 
wound on a 1- megohm, 1 -watt resistor 
or other suitable form. 

The 5Y3 -GB is a Mazda tube directly 
replaceable, in this circuit, by a 5Y3 -G 
or 5Y3 -GT. Any rectifier tube having 
similar characteristics can be used. 

This article, up to "Changes for U.S. 
Standards," was based on a translation 
of an article in the December 1948 issue 
of T.S.F. pour Tous (Paris). 

BRIGHTER TELE IMAGES NOT ALWAYS BETTER 
The answer to better video images 

is not to be found in merely increasing 
the brightness of the image, it was 
indicated by a paper presented at the 
Winter General Meeting of the Ameri- 
can Institute of Electrical Engineers 
in New York, by Dr. P. C. Goldmark of 
the Columbia Broadcasting System. 

Reporting on research into brightness 
and contrast in television, Dr. Gold - 
mark said, "Contrast range is more 
important than mere brilliance, and 
contrast at moderate brightness is far 
more important to the eye than bright- 
ness applied indiscriminately. Increased 
brightness is of use to the eye only if 
it brings with it increased contrast. 

"It is this increased contrast which 
assists the eye to see fine detail. If one 
wishes to see greater detail in a pic- 
ture, one may increase the contrast, if 
possible, or move closer to it for a more 
detailed examination. The limit is set 
by the maximum possible picture bright- 
ness and the eye's resolving power. 

"Several inherent properties of tele- 
vision make it difficult either to increase 
the brightness or view the picture from 
a closer range. The most basic limita- 
tion is that television's pictures are 
made up at approximately 500 hori- 
zontal scanning lines. Each line can 
show no detail along its height, but can 
show variations along its length. No 
matter how closely one looks at a tele- 
vision screen, or how bright it is, no 
detail smaller than a square area whose 
height is roughly that of a line can be 
perceived. 

"One of the proposed solutions for 
producing adequate contrast range in 
television pictures suggested increas- 
ing the picture highlight brightness to 
a value many times above that of the 
surrounding brightness. This solution 
does not solve the problem because 
local illumination which is much higher 
than the general ambient illumination 
produces a sensation of glare, and glare 
reduces visual effectiveness. Experi- 

ments with visual acuity and with con- 
trast recognition have shown that both 
reach their optimum for a given bright- 
ness when the surrounding illumination 
is about the same as the locally illumi- 
nated area. 

"Many present day receivers," said 
Dr. Goldmark, "should not be viewed 
in rooms where the surrounding illumi- 
nation is much in excess of 1 foot - 
lambert, otherwise the picture will suf- 
fer from inadequate contrast range. It 
is conceivable that commercially com- 
petitive direct -view receivers will some 
day be capable of furnishing a high- 
light brightness of 450 foot -lamberts. 
It is doubtful, however, that this would 
be a satisfactory solution, since view- 
ing such a bright image without a cor- 
respondingly bright surrounding would 
be uncomfortable. Assuming that the 
presently used field repetition rate of 
60 per second were employed, such a 
picture would also display objection- 
able flicker." 
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TI:I,tiVISllI \'S TRENDS 

THE first question I meet every- 
where is: Do present tendencies 
indicate a material and permanent 
drop in receiver prices? 

No marked falling off in the general 
price level need be expected so long as 
the present demand continues. As each 
new TV transmitter goes into operation, 
a new audience arises, of a size pro- 
portionate to that of the city or district 
involved. Until every town in the nation 
of 50,000 or more has its transmitter, 
any approach to saturation, with a re- 
sultant falling off of receiver demand, 
is most unlikely. Such considerations 
seem to postpone any very great price 
reduction for a long time to come. 

Naturally the 7 -inch and 3 -inch sets 
will be even cheaper than they are to- 
day, because the relative merits of the 
12 -inch and 16 -inch tubes are so con- 
vincing that the demand for the smaller 
sets, even with prices reduced, will 
diminish. And until the projection set 
has been materially improved, the bril- 
liant, direct -view, large -tube set will 
continue in top demand. 

We need not apprehend any changes 
from present RMA TV standards for a 
long time to come, such as may be re- 
quired for the yet ill- explored u.h.f. 
bands. The industry today is too firmly 
founded, the television audiences al- 
ready too vast and ever growing to per- 
mit the FCC to recommend or impose 
confusions of that nature. 

This argues against expecting any 
radical changes in circuits. Simplified 
printed -circuit elements may be ex- 
pected, and will somewhat reduce labor 
costs and speed up production. Multi- 
unit chassis will simplify service. 

I think we shall see, ere long, rec- 
tangular, metal, pyramidal tube struc- 
tures, involving, incidentally, a flatter 
glass screen surface. Without doubt, 
tube makers will solve the (apparently) 
difficult problem of the glass -metal 
rounded -corner seals which today are 
unsure against crack- strains. Such a 
tube, of 16 X 12 -inch dimensions, giv- 
ing us approximately 190 square inches 
of brilliant picture, and avoiding all 
huddling, should prove ideal. 

For theater television, the FCC has 
found no specific place in the spectrum, 
but will give co- operative consideration 
to applications for experimental re- 
search involving intracity transmissions 
on frequencies between 480 and 920 mc, 
an allocation however, which can "be 
discontinued when needed for broad- 
casting!" In addition, experimentation 
with intra- and intercity relay of thea- 
ter television programs may be author- 
ized on six hyper -high bands, extending 
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By DR. LEE deFOREST 

TV set is focal point of many present -day living rooms, will appear in most in the future. 

from 1,900 to 30,000 megacycles. Here, 
surely, is abundant opportunity for 
endless experimentation, with micro- 
waves from 19 to 3 centimeters -not to 
mention the intracity possibilities of 
infra -red or ultra- violet light trans- 
missions without consent of the FCC. 

It is clear that theater television in 
general will have no rosy path of prog- 
ress, beset as it will be by unsolved 
problems of desirable tele programs, 
split- second time schedules, as well as 
mighty tough engineering. One basic 
change will be requisite: to double at 
least the present number of picture 
lines. A 525 -line picture when blown up 
even to 18 X 12 feet resembles too un- 
pleasantly a peepshow through a Vene- 
tian blind. 

And after all, save for outstanding 
athletic events or a presidential inaugu- 
ration (which we can all see in our 
homes), why should television attempt 
to compete with photographic projec- 
tions which will always be inherently 
far superior? This talk of supplement- 
ing theater film reels by broadcast tele- 
vision pictures is the veriest twaddle, a 
fatuous dream. 

In closing, a word regarding color. 
Elaborate and exceedingly costly ex- 
perimentation, notably by CBS and 

RCA, has demonstrated that, given suf- 
ficiently high- frequency carriers and 
adequately wide video bands, good 
natural -color subjects can be trans- 
mitted. The appeal of such pictures in 
comparison to black and white is as 
compelling, as exciting, as that wit- 
nessed today in every cinema when a 
technicolor film is shown. 

Unquestionably, therefore, we shall 
have color television. How soon is any- 
one's guess. Certainly not in two years, 
perhaps five. Whether this will be by 
so- called mechanical methods or "all - 
electronic" is still debatable. My own 
current experiments along these lines, 
while as yet not sufficiently far ad- 
vanced to be definitely conclusive, give 
encouragment to the prospect of three - 
color- transmission using our present 
black -and -white frequencies. As of to- 
day, therefore, I see no necessity for 
restricting color to the u.h.f. ranges, 
with all the uncertainties involved - 
short transmission range, multiplied 
ghosts, obstructions, signal inaccessi- 
bilities, and so on. 

Certain it is that the future, im- 
mediate and remote, of television is 
unlimited, eventful beyond our present 
imagination -and glorious, if we care 
to build it so. 
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All Channel TV Tuner 
Television 

A TV front end can be constructed 
without any of the usual specially 
made coil or bandswitch assemblies 

LTHOUGH there are a number 
of good television receiver kits 
and components available on 
the market, there are numer- 

ous constructors who, like the author, 
take pride in constructing their equip- 
ment without using manufactured as- 
semblies. The average constructor will 
find that design and construction data 
on video i.f. amplifiers, detectors, sweep 
circuits, and video amplifiers have been 
published in a number of technical mag- 
azines and papers. Unfortunately, for 
us, little or no material is available on 
constructing or designing a TV front 
end for all channels. A number of com- 
mercial tuners have been described, but 
all these rely on special switches, tur- 
rets, or other components not readily 
available to the ordinary radio con- 
structor. 

Tuners usually present two problems: 
one is to make the oscillator work over 
the entire range, and the other is to 
track the mixer and antenna stages once 
the oscillator is working properly. The 
tuner described here was developed 
after weeks of experimenting with all 
types of circuits. Simple, it can be du- 
plicated by almost anyone experienced 
with high -frequency circuits. It uses a 
channel --witching tuning system that 

can be made to work into almost any 
existing video i.f. circuit. It will work 
nicely with the video i.f. amplfier de- 
scribed on page 110 of the March, 1949, 
issue. 

The circuit consists of a 6J6 broad- 
band, grounded -grid amplifier with a 
cathode coil that is broadly resonant 
over the entire TV band. Its input cir- 
cuit has an impedance of approximately 
300 ohms on all TV channels. The plate 
circuit of the 6J6 is tuned and capaci- 
tance- coupled to the grid of the 6AG5 
mixer. The oscillator is a 6C4 with its 
grid circuit tuned above the signal fre- 
quency and its cathode circuit loaded 
with an inductance. The plate is at 
ground potential for r.f. The oscillator 
and mixer grids are coupled to each 
other through stray capacitance and in- 
ductance. 

The channels are selected with a 2- 
circuit, wafer -type rotary switch. One 
wafer switches small preset trimmer 
capacitors across the coil in the plate 
circuit of the 6J6, and the other shunts 
the oscillator coil with preset trimmers 
or small inductors. The capacitors low- 
er the resonant frequency of L4 and the 
inductors raise it. Switch- tuning is ad- 
vantageous in that it permits each chan- 
nel to be aligned without disturbing the 

6AG5 SOCKET 

OSC. 
TRIMMERS 

MIXER 
TRIMMERS 

FINE TUNING L6 L9 

The parts are assembled in a compact mass under the chassis to eliminate long -lead trouble. 

By E. J. SCHULTZ 

settings for other channels. A 2 -plate 
midget and a 10 -µµf capacitor are in 
series across the oscillator coil for fine 
tuning. 

Construction 
The channel -selector switch should 

be well constructed with good high - 
frequency insulation and good, clean, 
low- resistance contacts. A 7- position 
switch was selected for channel- switch- 
ing since this is the maximum number 
of channels that will be assigned in any 
one area. If a builder is midway be- 
tween the primary service areas of sta- 
tions in two cities, a switch with more 
positions can be used. The position of 
the components is shown in the photo- 
graphs. The oscillator grid and 6J6 
plate circuits should be as close to the 
switch as components permit. In cases 
where leads must be long, make them 
out of heavy wire, as is usual in v.h.f. 
work. 

The under -chassis photograph shows 
placement of the parts in the tuner 
circuit. The oscillator socket is hidden 
by components mounted on its terminals. 
It is mounted just back of the 2 -plate 
midget capacitor used for fine tuning. 
The oscillator grid coil, L4, is the large 
one between L8 and L9. The shunt in- 
ductors L5, L6, and L7 are mounted 
directly on the channel -selector switch. 
L3, the tuned coil between the amplifier 
plate and mixer grid, is the heavy wind - 
ing close to the antenna coil. Circuit 
operation may possibly be improved by 
locating this coil at the socket of the 
6AG5. 

Ll has 6 turns interwound with L2, 
which has 12 turns on a sib -inch form. 
Both coils are closewound with No. 32 
s.s.e. wire. L3 has 39z turns of No. 14 
enamel wound with an inside diameter 
of / inch and spaced to 1 inch long. 
The oscillator coil L4 consists of 2% 
turns of No. 14 enamel wire spaced to 
1/4 inch with a 1/4-inch inside diameter. 
L5, L6, and L7, the shunting inductors, 
are for channels 7, 11, and 13, respect- 
ively. They are self -supporting coils 
wound with No. 20 enamel wire to a 1/4- 
inch inside diameter. L5 has 5 turns 
spaced to 1 inch, L6 has 3 turns spaced 
to 3iá inch, and L7 has 2 turns spaced 
to / inch. L8 is a self- supporting coil 
made from 25 turns of No. 20 enamel 
wire close -wound on a 1/4-inch form. L9 
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is 30 turns of No. 30 enamel wire close - 
wound on a 3/18-inch form. The specifi- 
cations for L5, L6, and L7 are approxi- 
mate. The exact number of turns and 
spacing will have to be determined for 
each individual layout. Coils can be 
wound for other channels by using cut - 
and -try procedure based on the data 
which has been given for channels near 
them. 

Aligning the tuner 
The tuner should be completed and 

connected to the i.f. system of a re- 
ceiver before beginning the alignment 
procedure. Cut -and -try adjustments can 
be minimized by calculating the lowest 
oscillator frequency and adjusting L4 
to approximately this frequency with 
an absorption frequency meter. The os- 
cillator operates above the signal fre- 
quency, so its frequency can be found by 
adding the sound i.f. to the sound car- 
rier frequency or by adding the video 
i.f. to the video carrier frequency. 

The tuner can be aligned on a tele- 
vision signal or with an accurate signal 
generator. Set the channel -selector 
switch to the channel to be tuned in. 
Adjust the appropriate oscillator trim- 
mer so the sound and picture come in 
together. Adjust the mixer trimmer for 
the best compromise between picture 
quality and maximum volume. If a high - 
band channel is being aligned, resonate 
the oscillator by varying the spacing 
between the turns of the shunt induct- 
ors. A tuning wand is useful in this 
operation because it indicates whether 
the turns should be squeezed together 
or spread apart. The vernier tuning 
control should be set at its mid -point 
when aligning each channel. 

If it is impossible to peak the mixer 
coil on the highest channel, its trimmer 
may be replaced by a parallel inductor 
similar to the ones in the oscillator cir- 
cuit. 

6J6 IF AMP. 

6C4 CHANNEL SWITCH KNOB 

Top -chassis photo shows how tubes are placed. 
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MATERIALS FOR TV TUNER -. -_ 

Resistors: I- 150,000, 2- 22,000, I- 2,400, 2- 1,000, 1- - - 
500, 2-82 ohms, 1/2 watt. 
Capacitors: 2 -10 -, I -25 -, I- 100 -ppf ceramic 4- 
0005, 2- .001 -Mf ceramic; 2 -NPO 1.5 to 7. 6-7 -to 

35 -mai ceramic trimmers; 1-2-plate midget variable. 
Tubes: 1 -616, I -6AGS, I-6C.4 
Miscall : I -low -loss, 2- circuit, 7- position, 
wafer -type rotary switch; 3-7 -pin low -loss miniature 
sockets; assorted hardware. 

The tuner precedes a 3 -stage video 
i.f. amplifier followed by a detector and 
video amplifier driving a 7 -inch picture 
tube. The set receives all New York 
City channels with satisfactory signal 
strength and picture quality when using 
an indoor antenna at Bayside, Long 

Ls.-qrs-. HI IO 

L6UP-e 14 

1.7.-rl(r-o 2 PLATES 

e 

Island, approximately 15 miles from the 
stations. 

Although not the ultimate in design, 
this tuner gives good results and will 
serve as a foundation for those con- 
structors who design and build their 
own television receivers. 

TELEVISION NOTES OF THE MONTH 
Channels for TV may number 50 to 
70 if a u.h.f. band is adopted, FCC 
chairman Wayne Coy told a group of 
radio and advertising executives re- 
cently. "I hold the need [for additional 
channels] to be self- evident," Mr. Coy 
said in a speech in Boston. "How many 
channels it takes to satisfy that need I 
do not know. My present thinking is 
that 50 to 70 channels may be required." 
Adding his own predictions to those 
current recently about the fight for 
audiences between radio and television, 
Mr. Coy said, "As I see it, broadcasters 
who own television stations will gradu- 
ally dispose of their radio stations and 
concentrate on television." This, he 
added, will be because advertisers do 
not like to spend their money with an 
organization which operates another 
simultaneous service competing for the 
same audience. He foresees, however, 
that aural broadcasting will remain im- 
portant for specialized programs and 
that networks will soon be sending one 
type of program schedule to areas 
served by television and a different 
service to those where there are no tele- 
vision stations. 

Six rules for visual comfort in view- 
ing television were issued recently by 
the American Optometric Association. 
They are: 

1. Make sure that your set is prop- 
erly installed, with particular attention 
to the antenna, for clearest possible 
reception. 

2. In tuning, adjust audio tone setting 
before turning the picture up to de- 
sired brilliance. Strike a comfortable 
balance between steadiness of image 

and brilliance. Either an unsteady im- 
age or too much light will result in 
visual discomfort. 

3. Avoid both intense darkness and 
bright light in the room in which tele- 
vision is viewed. If the room is totally 
dark there will be too much contrast 
between the bright screen and its sur- 
roundings. If there are bright lights 
they will distract you from the screen. 
Mild, indirect light in the room is pref- 
erable. 

4. Sun glasses should not be worn for 
televiewing because they adapt vision 
to unnatural conditions. 

5. Avoid excessively long periods of 
close concentration on the television 
screen. 

6. In case of discomfort, have your 
vision examined by a competent vision 
specialist and follow his advice. Many 
older persons who wear bifocal glasses 
may find neither segment suited to tele- 
vision viewing. They may be helped by 
special lenses prescribed for the proper 
distance. 

Color television's usefulness in teach- 
ing medicine and surgery will be 
demonstrated at the annual meeting of 
the American Medical Association in 
Atlantic City in June, under a plan of 
Smith, Kline and French, Philadelphia 
pharmaceutical firm, and the University 
of Pennsylvania. Pickups will be made 
by CBS in cooperation with Zenith and 
Webster- Chicago. For four days, sur- 
gery and other procedures at the At- 
lantic City Hospital will be scanned and 
transmitted in color to 20 receivers in 
Convention Hall. The system used will 
be the CBS color -disc. 
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Students Build TV Transmitter 

Full operation is expected late in the year. 

By STEVE LAMOREUX 

IDAHO STATE COLLEGE, by solv- 
ing the TV parts bottleneck, is also 
solving that other television stickler 
-lack of trained men. And in so do- 

ing they have demonstrated that TV is 
still in the amateur's domain. 

Plans drawn by a former civilian 
Navy electronics specialist, William 
Shiflett, have resulted in what would 
ordinarily be a million -dollar TV broad- 
casting setup. It is now being completed 
at the college for about $25,000 actual 
cost, including studio construction. 

War -surplus radar parts, rebuilt by 
students to TV specifications, have been 
used for the college's 2P23 image orthi- 
con cameras and estimated- 100 -watt- 
output transmitter. Completion is sched- 
uled for June, 1949. 

TV broadcasts are not the goal, al- 
though an experimental wired -TV show 

William Shiflett, designer of the station, runs tests on the three -unit monitoring table. 

Graduating electronics students at Idaho State College shown with the equipment they built. 

was produced in April, 1948. Trained 
technicians, scarce anywhere and espe- 
cially in the West, are the school's prod- 
uct. About 20 per year are being turned 
out. 

Some major components, such as the 
image orthicon tube, were bought com- 
mercially. The all- important tube was 
received in November, 1947, and the 
first experimental picture was produced 
a month later. 

Shiflett's three -year course covers ra- 
dio, electronics, and TV construction. 
Radio mathematics through calculus 
covers most of the book work. 

In the third year, actual construction 
is undertaken. The experimental cam- 
era and transmitter are used for this 
purpose. 

The gamble taken in attempting high - 
fidelity construction out of surplus ma- 
terials has panned out. In April, 1948, 
the experimental camera produced a 
picture deemed the equal of that pro- 
duced by most commercial stations now 
operating on the West Coast. Immedi- 
ate construction of the operating sta- 
tion resulted. A thousand TV- hungry 
Westerners saw the one experimental 
showing. 

The camera and assorted circuits - 
the sync board, shapers, and control am- 
plifiers -were the first units built. A 
piece of cavity tuner was used as a win- 
dow to hold the lens of the tube. Mount- 
ing and tripods for the cameras came 
out of radar sets. All camera -tube sock- 
ets and about 120 potentiometers were 
surplus. About 80% of tubes used were 
surplus, including high -gain 6AC7's and 
6AG5's. 

Resistors, capacitors, co-axial lines, 
and other shielded couplings all came 
from two carloads of "junk" received 
in 1945 and 1946 for no more money 
than freight cost. 

Timers, furnishing the six major 
pulses for control of all equipment, are 
completely GI, except for the chassis. 
Coils for broadband amplifiers were 
wound from what was at one time 
radar gear. 

The shaper cost nothing except hours 
of hard work. Pulses do not vary over 
six parts in a million in width, or over 
six -millionth of a second in timing. Spe- 
cial oscillograph circuits were built to 
check pulses. 

Rebuilt oscillator sections of the BC- 
688-A receiver, BC -689 -A transmitter 
and other 500 -mc gear form a good part 
of the video and sound transmitters. 

Although present students are all vet- 
erans, the course will be open in 1949 
to others. Shiflett thinks his successful 
experiment in salvage, science, and hu- 
man ,relations shows that the war 
wasn't a complete loss. 
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Experimental TV Relay 
Enthusiasts organize 

to help televiewers 

ANCASTER, Pennsylvania, is only 
65 miles from Philadelphia. But 
it is in a valley with a range of 
hills (the Welsh Mountains) be- 

tween it and the city. What would be a 
"fringe area" is thus almost a "null 
area" because of these hills, and the 
few experimenters who purchased tele- 
visers and erected tall antennas re- 
ported the situation to be absolutely 
hopeless. 

But the television experimenters re- 
fused to give up and sit quietly wait- 
ing for television to come to Lancaster. 
They went out and got it. Reception 
from Philadelphia is excellent on the 
Welsh Mountains. Television enthusi- 
asts began to wonder about bending the 
rays from Philadelphia's television sta- 
tions over the mountains and down into 
Lancaster. 

Lancaster has plenty of television 
enthusiasts. One of the large plants of 
Radio Corporation of America is lo- 
cated there, and the town has a very 
high percentage of radio engineers and 
technicians in its population. A group 
of them met in April, 1945, to "find 
ways and means to bring television to 
the homes of Lancaster." They decided 
that a relay station on the Welsh 
Mountains, 15 miles away might be the 
best answer. 

Inquiries showed that Philadelphia 
television stations would grant permis- 
sion to relay their programs. The group 
of enthusiasts organized the Conestoga 
Television Association in September, 
1945, and have worked steadily ever 
since "to bring television to the homes 
of Lancaster." 

Result of the effort is experimental 
television station W3XBR, shown on 
our cover this month. During the winter 
of 1948 -49 it made programs available 
on a more or less regular basis four 
nights a week. Quality of picture is 
usually equal to that in the best receiv- 
ing locations, stability is excellent and 
there is little or no trouble from "snow" 
or man -made noise. 

All work has been done on a strictly 
amateur basis. Members of the Associa- 
tion take turns in operating the station. 
But the Conestoga group do not use the 
word "amateur" in describing their ac- 
tivities. They point out that the word 

MAY, 1949 

R. E. Barrett of the Conestoga Television Association at the W3XBR controls. 

has a very definite meaning in the radio 
world, and that they are not hams, nor 
is their station licensed for operation 
on an amateur frequency. W3XBR is 
an experimental station, and the mem- 
bers who operate it have commercial 
licenses. 

Transmitting equipment 
The video transmitter operating on 

600 me uses four 2C43 10 -watt light- 
house triodes, two in the oscillator and 
two in the final amplifier. The output is 
about 7 watts. The tubes are connected 
in a tuned -line circuit as shown in Figs. 
1, 2, and 3. The lines are resonated by 
the shorting bars which slide along the 
plate and cathode lines. In addition, 
small split-stator capacitors, consisting 
of plates mounted on a shaft so they 
may be moved toward or away from the 
plate lines, act as vernier tuners on 
both the oscillator and the amplifier 
stages. 

Oscillator and amplifier are identical 
with the exception of the oscillator feed- 
back stubs, which extend from the 
cathode toward the grid of each oscil- 
lator tube through the copper chassis, 
which acts as a shield. Fig. 2 is a plan 
of the oscillator and Fig. 3 one of the 
amplifier. Thus the stubs appear in Fig. 
2 only. 

A number of modulation systems were 
tried. The transmitter was first grid - 
modulated with a low-power, 4 -tube 
modulator which used receiving -type 
tubes and which connected to point B 
in Fig. 1. Modulation was about 50%. 
To approach 100% modulation, a much 
more ambitious circuit had to be de- 
signed. The present modulator has 5 
stages feeding a power stage which 
consists of six 4E27/8001's in parallel. 
Their output goes to point A in Fig. 1. 
The circuits of the modulation ampli- 
fier appear in Fig. 4, and one of the six 
identical parallel sections of the modu. 
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lator final amplifier is shown in Fig. 5. 
The sound transmitter is identical to 

the video transmitter illustrated in 
Fig. 1, having been originally con- 
structed as the standby unit. In the 
earlier experimental stages, AM was 
used, but the modulation now follows 
standard television practice -frequency 
modulation with the sound r.f. at the 
standard frequency separation from the 
video signal. The sound transmitter is 
completely independent and has its own 
antenna. 

Receiver converters 
But getting the signals into Lancaster 

was only half the story. The 600 -mc 
frequency for which the station was 
licensed had to be converted to one that 
could be picked up by a standard tele- 
vision receiver. This problem was solved 
with the experimenter's standby, sur- 
plus equipment. The former Navy radar 
receiver ASB -6 was adapted for the 
job. This versatile unit can be made into 
a converter that will either work from 
the u.h.f. band down to Channel 2, or 
will produce video signals directly with 
its own detector. 

First stage of the converter (Fig. 6) 
is a 2C40 lighthouse tube. It feeds into 
an oscillator -mixer stage consisting of a 
pair of 955's, which brings the signal to 
54 mc for the first i.f. section. This con- 
sists of two stages, and the 54 -mc signal 
from it can be coupled into the antenna 
circuit of a standard TV receiver, whose 
Channel 2 circuits may have to be re- 
tuned slightly for best possible per- 
formance. 

Better results can be obtained by 
heterodyning again and amplifying 
through another two i.f. stages at 16 
mc, which in the ASB -6 is followed by a 
detector and one video stage. Since the 
converter problem has been solved by 
each member of the Association in his 
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own way, both of the systems men- 
tioned in addition to a few variations 
are in use. 

Antenna system 
The mast which decorates this month's 

cover is a 65 -foot tower originally built 
for experimental work by a windmill 
company. Receiving antennas increase 
the height another 13 feet, making 78 
feet overall. Each receiving array is a 
pair of stacked Taco dipoles, one being 
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used for reception from WPTZ and one 
for WCAU. The two corner reflectors 
immediately below were originally for 
the sound and vision transmitting an- 
tennas. Now the video channel is trans- 
mitted from the large parabola below 
the reflectors, while four stacked verti- 
cal dipoles in one of the reflectors trans- 
mit the audio channel. 

The television situation in Lancaster 
is a triumph of organized effort. Though 
any person who desires to receive the 
signals could do so simply by construct- 
ing a converter, without taking on the 
burdens of membership in the Associa- 
tion, there are no "pirates" and every 
televiewer is an active worker in the 

organization, doing such duties as his 
qualifications permit. The encourage- 
ment of outside organizations, notably 
the television stations in Philadelphia 
who permitted their programs to be 
relayed, and RCA in Lancaster, who 
loaned the new station much necessary 
material which might have been too 
costly to buy, also played an important 
part. 

Lancaster expects a local commercial 
television station whose programs will 
probably start in June. How the long - 
distance relay will be affected is not 
known, but Association members are 
looking forward to the changed situa- 
tion with interest. Will members who 

have been accustomed to receiving two 
stations be content with the single 
home -town program? And will the oper- 
ators who have been spending their 
evenings on Welsh Mountain feel it 
worth while to continue to do so if tele- 
vision programs are otherwise avail- 
able? Will W3XBR continue, cease, or 
change its form of operation? No one 
knows the answers, but all members of 
the Conestoga Television Association 
agree that the work up to the present 
has already paid off in satisfaction over 
a job well done, and in television train- 
ing that could not have been so well 
obtained in any other, less practical 
way. 

TV SALES TO REACH NEW HIGH IN 1949 

TV RECEIVER SALES may bring as 
much income to radio manufacturers 

as sales of sound sets in 1949, according 
to a report released last month by the 
U. S. Department of Commerce. Writ- 
ten by James B. Forman and Charles 
P. Redick of the Department and en- 
titled "Trends and Prospects in Radio 
and Television Receivers," the report 
relates that TV retail dollar volume 
amounted to less than 7% of total in- 
dustry sales in 1947, but jumped to 
30% in 1948. If the industry's objective 
of producing two million TV receivers 
in 1949 is realized, say the authors, the 
decline of radio sales and the growth of 
the television market may well cause a 
meeting or even crossing of the radio 
and TV lines on the sales chart shown. 
Aggregate sales of radio and TV re- 
ceivers in 1949 is expected to approach 
the $1.2 billion reached in 1948, despite 
the approach to saturation in table - 
model radio receivers and the slump in 
radio -phonograph combinations caused 
by confusion over phonograph records. 

The increase in the number of TV set 
makers is very marked. Before the war 
only one company was manufacturing 
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televiewers; forty were in the business and 76 in mid -1948, all but 18 of whom (or preparing to enter) in mid -1946 are also active in radio. 
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Antennas For Television* 
Part V- Higher gain and more directive 

patterns may be obtained by using para- 

sitic arrays and stacking the elements 

THE presence of additional antenna 
elements increases the gain of sim- 
ple and folded dipoles. Not only 
can the antenna system be made 

more sensitive in the direction of the 
station but also less sensitive in other 
directions, reducing the effects of noise 
and multipath signals. The poor sensi- 
tivity to waves arriving at odd angles 
improves the signal -to -noise and signal - 
to- interference ratios. It is important to 
realize, however, that the benefit of a 
higher-gain antenna can be realized 
only if antenna is properly matched to 
transmission line, transmission line 
matched to receiver (and of proper 
over -all length), and antenna positioned 
in the maximum field intensity of a 

FOLDED DIPOLE n.r 

FOLDED DIPOLE 

-- 

REFLECTOR 

HORIZONTAL PAT TERNS 

2 STACKED DIPOLES 

I ; 

VERTICAL 
PATTERNS 

Fig. I- Vertical and horizontal directivity. 

space loop (see Part III, March issue). 
Two factors which determine the gain 

and effectiveness of a directional an- 
tenna are horizontal and vertical direc- 
tivity. Additional antenna elements, re- 
flectors and directors, behind and in 
front of the dipole cause improved sen- 
sitivity in a given direction. There is 
less sensitivity to signals which arrive 
from other angles. 

Limited improvement can also be ob- 
tained with elements positioned above 

From a forthcoming book: Reference Guide For 
Telerision .4 »tenons. 
tTelevision Instructors- Technical Institute, 
Temple University. 

each other. These so- called stacked ele- 
ments determine the vertical directivity 
of the antenna system. Vertical and 
horizontal directivity patterns are 
shown in Fig. 1. 

The vertical directivity of TV receiv- 
ing- antenna systems should be prac- 
tically parallel to the earth because 
television and FM waves are propa- 
gated as nearly parallel to earth as pos- 
sible. The stacked system reduces the 
sensitivity of the antenna to noises 
which arrive from beneath the antenna. 
Thus the stacked antenna is, not only a 
bit more sensitive in the direction of 
the station, but assists in the rejection 
of high -angle radiation from below. 

Parasitic elements 
A properly matched dipole or folded 

dipole intercepts a specific section of the 
propagated wavefront and therefore re- 
ceives a definite amount of energy. If 
the antenna has a resistive termination 
equal to its own radiation resistance, 
maximum energy will be transferred 
from it to the receiver. When the an- 
tenna is ideally matched, half of the 
total power intercepted is transferred 
to the load while the second half is re- 
radiated from the antenna. 

Another antenna element is often in- 
troduced to intercept this re- radiated 
energy. This parasitic element, if 
spaced properly with respect to the 
driven element, transfers additional 
energy to the driven element in proper 
phase to reinforce the initial power in- 
tercepted. Under ideal conditions the 
presence of a driven element plus either 
a director or reflector increases signal 
intensity from 50% to 100%. The addi- 
tional gain depends on the length of the 
parasitic element and a correct impe- 
dance match between the transmission 
line and the driven antenna, consider- 
ing the effect of the parasitic element 
on the resistance of the driven antenna. 

A reflector is 5% longer than the 
driven element and is placed a certain 
distance in back of it. Arriving waves 
strike the driven element which accepts 
part of the energy. A portion of the 
energy is re- radiated and moves on to 
the reflector. At the reflector there is 
almost complete re- radiation because 
the reflector is not terminated in a load; 

By 

EDWARD M. NOLL 

and 

MATT MANDLt 

additional energy is transferred back 
to the driven element in the correct 
phase to reinforce the initial signal. 

The director is shorter by 4% than 
the driven element and is a certain dis- 
tance in front of it, that is, between the 
station and the antenna proper. The ar- 
riving wavefront strikes the director 
first. Again the combination of the ar- 
riving wavefront plus the re- radiation 
from the director produces an increased 
signal at the transmission line. 

Element spacing 
The spacing of the director and re- 

flector from the driven element deter- 
mines the gain and impedance of the 
antenna. For maximum gain it is cus- 
tomary to space a reflector 0.15 wave- 
length in back of the antenna and a 
director 0.1 wavelength in front of it 
(see Fig. 2). With this close spacing 
the antenna resistance is lowered sub- 
stantially. When it is necessary to keep 
the antenna impedance relatively high, 
it is possible to space each parasitic ele- 
ment 1/4 wavelength from the dipole. 
The gain is brought down somewhat. 
but reduction of impedance is not great. 

Spacing 0.25À 0.15A. 0.1.\ 

Reflector 82% 34% 19% 
Director '71% 30% 19% 
Both 41% 28% 7% 

These figures show the resistance of a 
parasitic array as a percentage of the 
impedance of the dipole alone, for three 
different element spacings. 

It is very important that the driven 
element be matched exactly to the trans - 
mission line if the full benefits of a 
directive antenna are to be obtained. 
Obviously, if multi -element arrays are 
to be used, a folded dipole is preferred 
over a straight dipole because of the 
much higher final resistance in the 
presence of parasitic elements, permit- 
ting the antenna to be matched more 
readily to a 300- or 75 -ohm line. The 
resistance of a plain dipole drops to an 
exceedingly low value, which increases 
losses and complicates the matching 
problem. Furthermore, because of the 
inherently larger bandpass of a folded 
dipole, the array retains a substantial 
bandwidth despite the narrowing effects 
of the parasitic elements. 

When a folded dipole is used, the 
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parasitic elements may still be simple, 
straight rods. They need not have the 
folded form. Element length is critical. 

In checks made by the authors it was 
found that with reflector or director 
correctly cut (reflector 5% longer and 
director 4% shorter than driven ele- 
ment) some increase in signal strength 
was apparent when the parasitic ele- 
ment was spaced a quarter -wave, with- 
out giving consideration to impedance 
match. However, for the utmost im- 
provement, the impedance match of an- 
tenna to transmission line was every 

IÀ 

CLOSE SPACING^ _ 

.15A 

Fig. 2- Standard parasitic element spacing. 

bit as important as the presence of the 
reflector or director. 

Complete utilization of the gain added 
by the parasitic elements can be 
realized if a quarter -wave matching 
stub is used, as shown in Fig. 2. In this 
system an open quarter -wave stub is 
attached to the antenna and the trans- 
mission -line connections are moved up 
and down the stub until the peak signal 
point is obtained. If this method is used, 
a 300 -ohm line can be matched to a 
dipole or folded dipole having one, two, 
or more parasitic elements. The system, 
of course, should be matched best for 
the weakest -signal frequency. A good 
match will then exist at the third -har- 
monic frequency. 

In summary, the full effectiveness of 
the parasitic elements is obtained only 
with correct spacing, careful cutting of 
elements to correct lengths, and, above 
all, proper matching of the driven ele- 
ment to the transmission line, consid- 
ering the change in antenna resistance 
caused by the parasitic elements. 

To assist in finding the correct dimen- 
sions for the elements, and the spacings 
between them, a table has been com- 
piled. It gives information for each 
channel as well as for compromise sys- 
tems for high and low bands. Dimen- 
sions given for folded dipoles indicate 
the total length between one terminal 
and the other. Free -space dimensions 
for various parts of a wavelength are 
also given for use in obtaining proper 
stub lengths and spacings between ele- 
ments. All of these dimensions are based 
on an air dielectric. When other than 
air is used (as in transmission through 
sections of line) the dimension given 
should be corrected by multiplying it by 
the velocity constant of whatever di- 
electric is used (see manufacturer's 
specifications). 

Stacked arrays 
If driven antenna elements are 

stacked vertically, antenna gain is 
somewhat increased because sensitivity 
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ment 

Free -Space Dimensions of Waves 

Channel 
limits X >`2 a/4 0.1a 0.16>. 3X 10X 

1 
3 
4 
5 
6 
7 
8 
9 

10 
11 
14 
13 

I. nv 
Il and 
Iligh 
Band 

57 
63 
69 
79 
85 

177 
183 
189 
195 
401 
407 
413 

71 

195 

97.1 
88 
80 
70 
65.4 
31.1 
30.1 
19.1 
18.4 
27.6 
16.8 
16 

78 

18.4 

101 
91.3 
84.3 
73.6 
68.1 
31.8 
31.8 
30.8 
19.8 
19 
48.1 
17.3 

81.9 

49.8 

93.3 
84.4 
77 
67.3 
61.5 
30 
19 
18.1 
17.1 
16.4 
15.7 
14.9 

'4.9 

17.1 

407 
181 
166 
145 
134 
64.7 
61.6 
60.6 
58.7 
57 
55.3 
53.8 

161 

58.7 

79.7 
66.7 
60.9 
53.1 
49.4 
13.7 
11.9 
11.1 
11.5 
10.9 
10.3 
19.7 

59.1 

41.5 

101 
181.8 
166.8 
145.6 
135.6 
04.8 
61.8 
60.8 
58.8 
57.1 
55.6 
54 

166.3 

58.8 

101 
91.4 
83.4 
71.8 
67.8 
31.4 
31.4 
30.4 
19.4 
18.6 
17.8 
17 

89.1 

19.4 

50.5 
45.7 
41.7 
90.4 
33.9 
16.1 
15.7 
15.1 
14.7 
14.3 
13.9 
13.5 

41.6 

14.7 

10.1 
18.3 
16.7 
14.6 
13.6 
6.48 
6.18 
6.08 
5.88 
5.71 
5.56 
5.4 

16.1 

5.88 

30.3' 
17.4 
15 
41.8 
10.3 
9.71 
9.41 
9.11 
8.81 
8.58 
8.34 
8.1 

14.1 

8.81 

51.9 
46.8 
41.9 
37.4 
34.8 
16.7 
10.1 
15.6 
15.1 
14.7 
14.3 
13.9 

41.7 

13.1 

173 
156 
143 
114 
116 
55.6 
53.7 
51 
50.4 
49 
47.5 
46.1 

138 

50.4 

54 -60 
60-66 
60-71 
76-81 
81 -88 

174 -180 
180 -186 
186 -191 
191 -198 
198 -104 
104 -110 
110 -1111 

41I frequencies in megacycles; all dimensions in inches except 3), and OX, which are in feet 

to waves traveling parallel to the earth 
is increased. Stacking two dipoles one- 
half wavelength apart increases voltage 
delivered to the transmission line by 
40%, provided the system is properly 
matched. If the terminals of two driven 
elements are paralleled, net antenna re- 
sistance is halved. 

Stacked antennas connected in phase 
have maximum sensitivity broadside, 
just as a single dipole. However, phase 
relation is affected by the feed system. 

The two basic methods of feed are 
shown in Fig. 3. With the method of 
a, the signals picked up by the two 
dipoles are in phase, but the upper - 
dipole signal is reversed after it passes 
through the half -wave section of line. 
To correct this, the feeders must be 
transposed as shown. At b, signals from 
both dipoles travel the same distance 
before they meet and no correction is 
necessary. 

A most important characteristic of 
the stacked antenna is its ability to re- 
ject noises arriving at other angles than 
broadside. For example, a signal arriv- 
ing from beneath the antenna (street 
noises, etc.) would induce out -of -phase 
signals into the two elements (longer 
path to top antenna element) and sig- 
nals would cancel at the point where 
the transmission line is attached. Thus 
the stacked antenna is particularly 
helpful in noisy locations. 

The stacked array, in addition to con- 
tributing more gain, remains bidirec- 
tional, an advantage when reception 
from opposite directions is desired. Re- 
flectors and directors can be used for 
each element of the stacked system, 
however, to make it unidirectional, with 
still higher gain in the chosen direction. 
Again proper impedance matching is 
essential, a matching stub doing won- 
ders for any one stubborn station. Ac- 
tually, because of the very limited addi- 
tional gain acquired by stacking (only 
40% for two stacked elements ideally 
matched), the rejection of noise should 
be the only reason for doing it. It was 
noticed that with a number of stacked 
systems, due to mismatch and nearness 
of the antenna to ground, signal 
strength increased when one driven ele- 
ment was removed. The effects of 
ground are evident when we consider 
that the nearer the stacked antenna is 
to ground (or to the grounded struc- 

ture upon which it is mounted), the 
greater the ratio between signal con- 
tributed by the top element and that of 
the lower one. 

A very simple system for approxi- 
mately matching two stacked folded di- 
poles is the transposed- feeder method 
(Fig. 3 -a). In a typical case, 300 -ohm 
line was run to the lower element, con- 
nected, given a half -twist, and continued 
on to the top element. Spacing between 
the stacked elements should be 85 to 
90% of a half -wave because of the ve- 
locity constant of the line. This system 
delivered a bit higher signal level than 
a center -feed system. Various element 
spacings -half -wave, quarter -wave, and 
eighth -wave -were tried with no appar- 
ent improvement. 

Best results with a center -feed sys- 
tem (Fig. 3 -b) were obtained when the 
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Fig. 3 -Two way of joining stacked elements. 

section of line between driven elements 
had a surge impedance which approxi- 
mately matched the antenna to the cen- 
ter point of feed. For example, if two 
stacked folded dipoles are used, each 
has a 300 -ohm resistance which should 
be transformed to 600 ohms at the point 
where the 300 -ohm transmission line is 
attached. If the section between each 
antenna and the center feed point has 
a surge impedance of x'300 x 600 or 
about 420 ohms, it will act as a quarter - 
wave matching section. Element spac- 
ing did not appear critical from the 
signal -strength standpoint, although 
half -wave spacing gives the best noise 
cancellation. 

In the next article of this series spe- 
cial antenna types will be discussed and 
comparisons made with conventional 
dipoles. An unusual high- directivity, 
high -gain antenna will be shown. 
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Electronics 

Electret Behavior 
It is possible to 
evaluate electret 
behavior in spite 
of the dearth of 
theoretical knowl- 
edge prevailing 

By EDWARD D. PADGETT 

T. develop new industrial uses for 
the electret, the electronic techni- 
cian should become acquainted with 
the properties of and the com- 

pounds that form electrets. As first 
shown by Mototaro Eguchi of the 
Higher Naval College of Tokyo, an elec- 
tret is formed when certain dielectric 
materials solidify in a strong, external- 
ly applied electric field. The electric 
field causes the molecules of the dielec- 
tric to become oriented or polarized in 
the direction of the field. As the mix- 
ture solidifies, the polarized molecules 
are frozen into a fixed position. Events 
that occur inside the polarized dielec- 
tric cause the free charges that char- 
acterize an electret. At room tempera- 
ture one electret surface has a positive 
electric charge and the other surface is 
charged negatively. Covering the elec- 
tret with a metal -foil keeper preserves 
the charges indefinitely. 

This electric charge property is re- 
lated to the polar groups ( -OH, 
-COOH) that occur in certain high - 
melting -point compounds. (Polar groups 
are groups of atoms with positive and 
negative electrical poles.) Mixtures of 
Carnauba wax and hydrogenated rosin 
(Hercules Staybelite resin) have polar 
groups and form electrets. Paraffin 
waxes have no polar groups and, in 
themselves, do not form electrets. How- 
ever, paraffin waxes in mixture with 
Carnauba will form electrets because 
the Carnauba has polar groups. 

Despite a lack of basic knowledge 
about the behavior of oriented polar 
compounds, practical information about 
electrets can be obtained from a num- 
ber of experiments that can be made on 

Edward Padgett, the author, shown experimenting with one of his electrets. 

the dielectric mixtures. Among the tests 
and analyses are potential- distribution 
curves inside the electret, x -ray diffrac- 
tion patterns, cooling curves, and am- 
meter tests. The experimental results 
suggest the interesting hypothesis that 
the free charges on the surfaces of wax 
electrets are the result of ionization of 
some of the constituents in the wax. 
However, until new information about 
oriented polar compounds is available 
to support the experimental evidence, 
this hypothesis must not be regarded as 
a theory of electret behavior. 

Andrew Gemant, one of the early elec- 
tret workers, was the first (1935) to 
propose an ionization explanation. He 
inserted probes in the cooling Carnauba 
wax as an electret was being made. 
From the data he prepared curves of 
potential distribution inside the wax 
versus electrode distance (Fig. 1). He 
found that potential distribution was 
nonsymmetrical with respect to the two 
electrodes. The graph shows that the 
nonsymmetry becomes more pronounced 
as the wax temperature decreases. Ge- 
mant said this was due to different ion 
mobilities inside the wax; cation (posi- 
tive ion) mobility was greater than 
anion (negative ion) mobility when the 

wax was in a molten or plastic condi- 
tion (for wax temperatures down to 
70 degrees C). 

Professor Gemant hinted that this ex- 
planation might hold when the polar- 
ized dielectric was cooled to room tem- 
perature; for the solid wax he found a 
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Fig. I- Curves show potential distribution. 
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positive space charge at the cathode. 
Independent tests indicate that his ex- 
planation will hold when the wax is at 
room temperature. An X -ray analysis 
proves that when it is allowed to solidi- 
fy in an externally applied electric 

Fig. 2- Diffraction pattern of Carnauba wax. 

Fig. 3 -Halo pattern from hydrogenated rosin. 

Fig. 4- Composite pattern of Figs. 2 and 3. 
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field, Carnauba wax becomes polarized. 
In other words, the wax acquires an 
internal electric field of its own during 
the polarization process. When the wax 
is hard enough (cooled to room tempera- 
ture), this internal field is retained in- 
definitely and can manifest itself long 
after the electret is removed from the 
making electrodes. If large enough, the 
internal field can ionize (or excite) cer- 
tain contituents in the wax. The ions 
can migrate toward the polarized sur- 
faces and form the free surface charges 
on the electret because of the internal 
field and a certain amount of ion mo- 
bility tends to manifest itself inside 
the wax. 

The electret is the electrical analog 
of the so- called permanent magnet. A 
keeper on a magnet maintains the direc- 
tion of the internal magnetic field in- 
side the iron, and the magnet keeps its 
pole strength indefinitely. The keeper 
on an electret maintains the direction 
of the internal electric field inside the 
polarized dielectric, and the electret 
keeps its free surface charges indefi- 
nitely. The precise mechanism of what 
happens inside the electret involves con- 
troversial and theoretical questions that 
will be answered when more informa- 
tion is obtained on the various phe- 
nomena involved. 

If the keeper is removed from the 
electret, there is a reversal of the in- 
ternal electric field. Experimental evi- 
dence indicates that this reversal is not 
instantaneous, but occurs instead in a 
series of jumps. This means that the 
decrease in the magnitude of free sur- 
face charge occurs in a series of jumps. 
The type of decrease indicates that 
there is either a rotation of the mole- 
cules, or changes in the distance be- 
tween molecules or ions inside the elec- 
tret. This is not a piezoelectric effect in 
the strict sense of the word -waxes are 
too soft, relatively, to show appreciable 
piezoelectric effects. Rather, it is an 
internal effect caused by oriented polar 
compounds. Additional knowledge about 
polar groups, concepts of quantum 
theory, and the number of degrees of 
freedom of atoms and molecules must 
be used to explain these jump effects 
more fully. 

X -ray analysis 

An externally applied electric field of 
between 5,000 and 10,000 volts per cen- 
timeter must be applied to the molten 
dielectric to produce satisfactory elec- 
trets. X -ray diffraction patterns prove 
the dielectric is polarized by this strong 
field. The patterns shown in this article 
were made with the k -alpha doublet 
from a copper- target X -ray tube oper- 
ating for 20 minutes at 40 kv peak and 
20 ma. The spot in the center of the pic- 
tures is due to the blocking out of the 
primary X -ray beam. These pin -hole 
patterns were taken by the writer in 
the X -ray laboratory of the University 
of Illinois. 

The distance d between layers of a 
crystal is of the order of Angstrom 
units (1 A.U. = 108 cm). Since the 
wavelength L of X -rays is of the same 

133 
order, a crystal acts on X -rays as a 
diffraction grating acts on light. Diffrac- 
tion of X -rays is governed by the well - 
known Bragg equation, nL = (2d) (sin 
B). If a substance has a definite, repeat- 
ing crystalline structure, X -rays will be 
diffracted in certain directions only, 
resulting in an X -ray pattern on a pho- 
tographic film that is characteristic of 
the structure or substance. Organic 
compounds like Carnauba wax yield 
diffraction patterns that are clearly de- 
fined, smooth rings (Fig. 2). If the 
crystallites of a substance are very 
small and distributed in a random, non - 
repeating manner, the X -rays will be 
scattered in all directions, resulting in 
diffraction patterns that are broad, dif- 
fuse halos. Compounds like glass and 
hydrogenated rosin yield these broad 
halos. Fig. 3 shows a halo from hydro- 
genated rosin. Note how it conforms to 
the description. 

Any substance can be identified or 
"fingerprinted" by X -rays because it 
has its own characteristic diffraction 
pattern. If two substances are mixed 
together and there is a chemical reac- 
tion, an X -ray diffraction pattern will 
show new rings or lines because of the 
new compound formed by the reaction. 
Unpolarized mixtures of Carnauba wax 
and hydrogenated rosin show no new 

Fig. 5- Diffraction pattern of an electret. 

rings, hence, no chemical change is 
caused by mixing these two substances 
together. X -rays prove that mixtures of 
Carnauba wax and hydrogenated rosin 
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Fig. 6-Schematic illustration of fibering. 
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Fig. 7- Cooling characteristic of Carnauba. 

are physical 7ni.rlrnes, not a new chemi- 
cal compound. The diffraction pattern 
of the mixture merely shows a super - 
positioning of the individual patterns 
of the two substances. If Fig. 3 were 
added to Fig. 2, the resulting pattern 
would be identical to the diffraction 
pattern of the mixture (Fig. 4). In this 
photograph note the uniform photo- 
graphic density of the closely spaced 
rings and the broad inner halo. 

Fig. 5 is a diffraction pattern of an 
electret. Note the nonuniform photo- 
graphic density of the rings and the 
broad inner halo. Such diffraction rings 
are characteristic of materials that 
show "preferred orientation" or fiber - 
ing. In this instance the fibering is due 
to the polarization or orientation of the 
dielectric caused by the previously ap- 
plied electric field from the power sup- 
ply. Fibering means that an electret has 
a higher degree of orientation or or- 
ganization than the unpolarized dielec- 
tric. Fig. 6 is a schematic illustration of 
fibering. 

Other electret tests 
In addition to the knowledge from 

the X -ray analysis, further information 
about electrets can be obtained from 
cooling carves of the dielectric mixtures. 
A copper -constantin thermocouple is in- 
serted in the molten dielectric in a test 
tube. The thermocouple is connected to a 
recording potentiometer. The pen of this 
instrument draws cooling curves which 
show the time versus temperature rela- 
tionships as the dielectric cools. (Dis- 
cussions of the equipment used in test- 
ing electrets and photographs of the 
Leeds and Northrup recording poten- 
tiometer appeared in the April issue.) 

Carnauba wax is crystalline in struc- 
ture and is a unique solid solution of a 
homologous series of esters. Esters can 
have one or more crystal transition 
states. This means that at a certain 
temperature all the wax molecules are 
lined up in a certain direction and at a 
certain angle with respect to the ver- 
tical. In the region of the melting point 
the molecules line up vertically, like the 
pile in a rug. A change in crystal tran- 
sition means that at a certain tempera- 
ture all the molecules suddenly tip over 

at an angle with respect to the vertical. 
In the tipping over process heat energy 
is lost by the molecules. The energy loss 
is detected by the thermocouple and 
causes slight dips or bulges in the cool- 
ing curves. Thus point B in Figs. 7 and 
8 is the center of a region of crystal 
transition. To see the bulges clearly, 
hold the paper parallel to the eye and 
sight along the curve. Irregular points 
like C on the graphs are due to the ad- 
justment of the recording potentiometer. 

When No. 1 yellow Carnauba wax 
cools in an oven, the curve of Fig. 7 is 
obtained. As the wax cools, it goes from 
a molten state (above 81.8 degrees C) 
through a vertical inflection point at 
81.8 degrees (point A on the graph) 
into plastic and solid states (below 81.8 
degrees C). In other words, from E to 
A on the cooling curve the wax is 
molten. At point A the wax cools 
through its melting point and begins to 

This test tube wos cracked when Carnauba 
wax was cooled in intense electric field. 

solidify. At A' most of the wax is in a 
soft, plastic state. From A' to D the 
wax cools to solidification. 

When Carnauba wax cools in an elec- 
tric field, the curve is similar to that of 
Fig. 7 except for one important differ- 
ence. This difference is that there is a 
slight lowering of the melting point of 
the wax. The electric field causes either 
preferred orientation of the wax or 
ionization of some of the constituents in 
the wax or both. In either case the wax 
takes energy from the applied electric 
field. Energy is taken gradually and in 
the melting point and crystal transition 
regions. This latter effect shows on a 
cooling curve only when the applied 
voltage is slightly greater than the 
breakdown strength of the dielectric. 
In this event arc -overs occur between 
the parallel -plate electrodes in the test 
tube. The voltage breakdowns in the 
wax occur with almost explosive noise 
and violence when the temperature of 
the cooling wax, as indicated by the 

lines drawn by the potentiometer pen, 
passes into the melting -point and crys- 
tal- transition regions. A test tube con- 
taining a thermocouple, brass elec- 
trodes, and Carnauba wax cracked by 
the application of the intense electric 
field during these tricky tests is shown 
in a photograph. 

When Hercules hydrogenated rosin 
(Staybelite resin) is added to the Car- 
nauba wax, the melting point of the 
mixture is lower. Also, the center of the 
crystal transition region (point B in the 
graphs) is at a lower temperature. This 
is shown in the cooling curve of a mix- 
ture of equal parts of Carnauba wax 
and hydrogenated rosin (Fig. 8). 

Ammeter tests on wax electrets 
give useful information. Interestingly 
enough, pure hydrocarbons are essen- 
tially nonconductors of electricity in 
the molten state. A microammeter in 
the high -voltage circuit, when making 
an electret, shows currents of surpris- 
ingly large magnitude (approximately 
400 microamperes or greater when the 
wax is at 90 degrees C). The specific 
resistance of Carnauba wax (consid- 
ered as a mixture of hydrocarbon de- 
rivatives) is approximately 60 X 1013 
ohm -centimeters at 30 degrees C. Ac- 
cording to Ohm's law, currents meas- 
urable in micromicroamperes should 
flow through the dielectric. In practice, 
microamperes are observed. The large 
currents are due either to strong polar 
properties or to ionization of some of 
the wax components. These components 
are mixtures of esters of higher alco- 
hols and acids, and impurities, such as 
inorganic salts, that are inherent in the 
wax. Undoubtedly, the ion currents 
contribute to the magnitude of the free 
surface charges on wax electrets. 

In summation, then, a series of inde- 
pendent tests indicates that the electric 
charges on wax electrets are associated 
with the orientation of polar groups 
that occur in certain compounds. Un- 
polarized mixtures of Carnauba wax 
and hydrogenated rosin are physical 
mixtures. X -ray diffraction patterns 
prove that wax electrets consist of cer- 
tain polarized dielectric materials. 
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ELECTRONICS IN MEDICINE 

Part VII -Devices to 
measure the activity 
of the muscle fibers 

By EUGENE J. THOMPSON 

ELECTROMYOGRAPHY is an elec- 
tronic method of recording the 
electrical activity of muscles. De- 
veloped during the last war to 

study nerve injuries, it is now used to 
study diseases such as infantile paraly- 
sis. 

The action potentials are picked up 
with a fine, metallic needle, thrust 
through the skin and into the muscle as 
in Fig. 1. The shaft of the needle is in- 
sulated, only the extreme tip remaining 
bare. This makes it possible to contact 
individual muscle fibers or collections 
of fibers known as a motor unit, which 
are controlled by only one nerve fiber. 

The action potentials are measured 
with respect to a reference electrode 
placed on the skin nearby. A third, 
grounded electrode is attached to a dis- 
tant, neutral part of the body to reduce 
stray electrical interference. The 
needle and reference electrode are con- 
nected to the input grids of a push -pull 
amplifier. 

The action potentials are then ampli- 
fied sufficiently to be seen or photo- 
graphed with an oscilloscope and camera 
attachment and to be heard on a loud- 
speaker. The appearance and sound of 
the waveforms can be analyzed by an 
experienced electromyographer. 

Individual muscle fibers emit small 
monophasic and diphasic transient dis- 
charges lasting 1 to 1.5 milliseconds at 
.01 to 0.3 millivolt. They appear in 
trains when the nerve supply to a 
muscle is destroyed, and have a crack- 
ling sound when heard on the speaker. 

Motor -unit potentials last 5 to 7 mil- 
liseconds, range between 1 and 10 milli- 
volts, and are di- or triphasic. A com- 
bination of motor units discharging 
simultaneously may produce amplitudes 
of 30 to 40 mv. Motor -unit potentials 
appear only when the muscle contracts, 
with a few exceptions. They sound like 
machine -gun fire. 

The electromyograph recorder is com- 
posed of three major components: 

MAY, 1949 

The insulated metallic needle is thrust into the arm. The bare tip picks up impulses. 

1. A high -gain, low- noise -level, wide - 
range, calibrated, balanced, push -pull 
preamplifier, with built -in calibrator 
(Fig. 2) ; 

2. A cathode -ray oscilloscope with 
photographic attachment, incorporating 
a nerve and muscle stimulator with va- 
riable duration and intensity (Fig. 3) ; 

3. A combination mobile loudspeaker 
cabinet and table including the speaker, 
power amplifier, battery, and battery 
charger. 

The preamplifier (Fig. 2) comprises 
three stages of push -pull, resistance - 
capacitance coupled voltage amplifica- 
tion. The advantages of the push -pull 
circuit in medical electronic equipment 
have been discussed in earlier articles. 
It is possible to obtain linear amplifica- 
tion of all input voltages between 10 
microvolts and 100 millivolts by means 
of the balanced, tandem, 10 -step attenu- 
ators R7, R8, R13, R14. Each attenuator 

ul 

has a loss of 3 db per step, making a 
total of 6 db per step for both stages. 
The frequency response is flat ±1.5 db 
from 10 to 4,000 cycles. The time con- 
stant is 0.1 second. 

Extraneous electrical intereference is 
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Fig. I -Bore needle tip touches muscle fiber. 
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Fig. 2 -This high -gain, low- noise, wide -range amplifier magnifies muscle action potentials. 
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reduced without shielding by the screen - 
grid- balancing potentiometer R3. Inas- 
much as such interference appears prin- 
cipally as a grid -ground signal, R3 can 
be varied to make the undesirable sig- 
nals of equal amplitude. Since they are 
already 180 degrees out of phase, they 
cancel. Mechanical tube noises are re- 
duced by using 1603's (non -microphonic 
6C6's) in the first stage. These are 
mounted in rubber -cushioned ceramic 
sockets. Precision wire -wound resistors 
in the first stage plus careful shielding 
reduce inherent noise still further. 

The calibrator circuit consists of a 
1.5 -volt battery, R21, R22, and a push- 
button. When the OP -CAL switch is 
thrown to CAL, depressing the CAL but- 
ton introduces an 0.8 my square -wave 
pulse. The oscilloscope vertical gain 
control can then be adjusted to secure 
the desired deflection. 

The output of the preamplifier is fed 
into the vertical deflection amplifier of 
the cathode -ray oscilloscope (Fig. 3). 
This consists of two 6AG7 beam -power 
tubes which, because of their high trans - 
conductance and high plate current, 
deliver a high voltage across a low 
plate -load impedance. This produces 
linear deflection, because the beam goes 
off the face of the 'scope before the 
tubes are driven past the linear portion 
of the characteristic curve. 

The sweep generator employs an 884 
thyratron, 6K7 constant -current pen- 
tode, and a 6C5 limiter. Normally, the 
884 thyratron is biased to cutoff, and is 
prevented by the 6C5 limiter, connected 
in parallel with it, from flashing or 
conducting. However, a simple positive 
pulse from the multivibrator raises the 
grid bias of the thyratron, causing it 
to conduct, charging C4. This is then 
discharged at a linear rate through the 
6K7 constant- current pentode. When 
the potential across C4 drops to a low 
value, the grid of the 6C5 limiter is 
driven positive with respect to the 
cathode (since the cathode is made more 
negative than the bias impressed on it 
by R20 and R21) . As a consequence, 
the 6C5 conducts heavily, preventing 
further conduction of the thyratron 
until the next positive trigger pulse 
arrives from the multivibrator. 

The multivibrator consists of two 
6AC7 pentodes in which the screen 
grids are used as plates for the switch- 
ing action. The circuit provides positive 
pulses for triggering the sweep gener- 
ator and negative pulses to trigger the 
muscle and nerve -stimulator circuit. 
The frequency is set at '7.5 cycles. 

The square -wave pulse from the ap- 
propriate plate of the multivibrator is 
passed through a differentiating network 
to produce the sharp, positive trigger 
pulse for the sweep generator. The 
negative trigger pulse is obtained from 
the grid of the nonconducting tube of 

Fig. 3 -The muscle impulses show up on this 
oscilloscope for visual evaluation. The same 
unit furnishes potentials for stimulating the 
nerves and muscles with currents of variable 
intensity in pulses of adjustable duration. 
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the multivibrator as its voltage sud- 
denly swings negative. 

The output of the stimulator circuit 
is a negative square -wave pulse with a 
recurrence frequency of 7.5 cycles. The 
duration may be set at 1, 0.5, and 0.2 
millisecond, and the amplitude varied 
from zero to -90 volts. 

The stimulator is composed of a 6N7 
one -shot multivibrator triggered by the 
negative pulse described above. The out- 
put, a negative square wave, is passed 
through the 6AG7 cathode follower. 
This arrangement minimizes distortion 
of the square -wave stimulus. 

The 6AG7, which is normally con- 
ducting heavily, is made to conduct less 
by the negative square -wave input from 
the 6N7. The fall in current in R41 re- 
sults in a negative square -wave output. 
The duration of the stimulus is kept 
constant by the 6H6 duration limiter 
which stabilizes the grid -voltage excur- 
sions of the two triode sections of the 
6N7. 

The power amplifier (Fig. 4) is a 
two -stage, resistance- capacitance -cou- 
pled circuit, with frequency compensa- 
tion in the plate of the first stage. The 
output is flat from 10 to 10,000 cycles, 
but the lows may be accentuated and 
the highs attenuated by switching in 
the low- frequency booster. The output is 
6 watts undistorted. Careful attention 
to power -supply design is responsible 
for the extremely low hum level of the 
instrument. 
With the exception of Fig. i. all illustrations for 

titis article are presented by courtesy of 
Dr. H. ll. Jasper. 

NEW RADIATION DETECTOR 
A new electronic scintillation counter 
was developed recently by Dr. George 
B. Collins, head of the Physics Depart- 
ment of the University of Rochester, 
N. Y. 

Scintillation was the first method 
used by atomic physicists to count radio- 
active particles. Using a microscope, the 
scentists counted the tiny flashes of 
light that are made by the particles as 
they hit a fluorescent screen. When the 
Geiger counter and other detectors were 
invented, the scintillation method, which 
was extremely tedious, was dropped. 

Dr. Collins, however, has made the 
scintillation counter completely auto- 
matic. A small block of anthracene (a 
coal -tar product) is placed on the end 
of a quartz or Lucite rod. The flashes of 
light produced by the anthracene when 
it is bombarded by radioactive particles 
are "piped" through the rod to a multi- 
plier phototube which produces electri- 
cal impulses and passes them along 
through an appropriate amplifier to a 
counter. 

According to Dr. Collins, scintillation 
counters can count faster than Geiger 
counters. They are more sensitive to 
hard gamma rays and the choice of 
phosphor (anthracene or other) can de- 
termine the device's relative sensitivity 
to alpha and beta particles. The light - 
conducting rod allows the phosphor to 
reach into tight places. 
MAY, 1949 
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This is the electromyograph diagrammed and described on the preceding pages. 

FIRST AMERICAN PORT TO GET RADAR 

THOUGH England is the world's first 
nation to have installed a port radar 

system ( "Radar Eyes Bring Safety to 
Fog -Bound Liverpool," RADIO -ELEC- 
TRONICS, December, 1948), the U.S. will 
not be far behind in furnishing radar 
protection to marine traffic. This coun- 
try's initial installation was authorized 
recently by the Board of Harbor Com- 
missioners of Long Beach, Calif. Equip- 
ment for the installation will be fur- 
nished by the Sperry Gyroscope Co. 

A radar scanner atop a 120 -foot steel 
derrick at the end of a pier in Long 
Beach's Outer Harbor will transmit to 
the operator in the pilot house the po- 
sition of every ship in the San Pedro 
Bay area within a distance of 10 miles. 
The radar operator will inform ships of 
their exact positions by two -way radio, 
even in the midst of the heavy fog 
banks which roll in from the sea. Har- 
bor pilots will carry portable equip- 
ment for communication with the radar 
operator, and pilot boats will have per- 
manent installations. With radar and 
the two -way radios, it will be possible 

to direct any vessel safely through the 
entrance in the breakwater system to 
any desired berth. 

The procedure employed during bad 
weather will be similar to the Ground - 
Controlled Approach method used with 
aircraft. With the aid of a mobile radar 
station, aircraft are "talked down" in 
the GCA system -ground observers 
watching the radar 'scope know the 
plane's position and tell the pilot by 
radio every few seconds exactly what 
to do to maintain proper approach. 

The Long Beach ship radar will op- 
erate with approximately the same pro- 
cedure, except that the radar station 
will be fixed. Like GCA, the port radar 
will be accurate to within 50 feet. The 
shore operator will be able to act only 
in an advisory capacity, as all respon- 
sibility for control and direction of the 
ship rests with the pilot. 

Because of its novelty, the system will 
be operated at first on an experimental 
basis, but it is expected to prove so 
vital that all major American ports will 
follow Long Beach's pioneer example. 
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SI N f' E the sensational announce- 
ment of the crystal triode, or 
transistor, several months ago, 
radio experimenters have been 

waiting impatiently for manufactured 
versions of this device. We have com- 
municated with several manufacturers 
known or expected to be planning tran- 
sistor production, but have obtained no 
commitments as to a date on which 
crystal triodes might be expected to 
appear on the market. In the meantime, 
a few brave souls have made simple 
experimental transistors for the prime 
purpose of doing a little advance play- 
ing with the gadget; most builders, 
however, have complained of electrical 
instability and lack of mechanical rug - 
ge(iness. 

The author has constructed several 
t ansistors employing various mechani- 
cal arrangements. Although the elec- 
trical behavior of some of the models 
was interesting and quite satisfactory, 
:il suffered more or less from mechani- 
c I delicacy. In each case, the germani- 
um wafer and the two S- shaped, pointed, 
tungsten whiskers required were ob- 
tained by disassembling two 1N34 crys- 
tal diodes. One whisker is obtained from 
each diode, and one germanium wafer 
is left over for experimentation. The 
1N34 undoubtedly has been the source 
of parts for all home -made transistors 
built up to this time. 

Without going into the theory of 
transistor operation in this article, we 
show the basic arrangement of a crystal 
triode as an amplifier in Fig. 1. An 
oscillator circuit also can be made by in- 
troducing feedback between the output 
and input portions of the triode circuit. 
From this drawing, it may be seen that 
the transistor is simply a two -whiskered 
crystal unit. The emitter whisker is 
biased with a low positive voltage and 
is comparable to the control grid of a 

triode tube. The collector whisker re- 
ceives a much larger negative voltage 
from a B- battery and is comparable to 
the plate of a tube. The germanium 
wafer, commonly referred to as the 
crystal, is comparable to the cathode of 
a tube. In order to obtain transistor 
action (that is, to have the emitter volt- 
age control the collector current in 
much the same fashion as the grid volt- 
age of a tube controls the plate cur- 
rent), the two whiskers must touch the 
germanium surface firmly at points ex- 

EMITTER WHISKER COLLECTOR WHISKER .1 FOR AUDIO FRED 

AC SIG 

SOURCE 

1.5V BIAS 

LOAD 

RMANSIM 
DISC 

RES AMPL SIG OUT 

FOUND BY EXPERIMENT 

45V B BATT 

Fig. I -This is a basic transistor amplifier. 

tremely close to each other (.002 -inch 
separation is the figure that has been 
published widely). The job of mounting 
the two whiskers as close together as 
this, so that their tips do not touch each 
other but still press down upon the 
germanium surface, is the formidable 
mechanical obstacle which most experi- 
menters have found. 

Recently, Ralph Jacobson, WOYEE, 
produced a mechanically rugged tran- 
sistor for the author's experiments, 
using 1N34 parts. It is the novel, easily 
duplicated construction of this unit 
which is described here. 

Construction 
Fig. 2 is an exploded view, showing 

how the various parts of a 1N34 have 
been utilized in construction of the crys- 
tal triode. 

The 1N34 consists of two threaded 
brass end plugs which are screwed into 
opposite ends of a small ceramic tube. 
The tungsten whisker is soldered to one 
of these plugs and rests upon the sur- 
face of the germanium wafer. The 
wafer is soldered to the end of a brass 
pin passed through a central hole in the 
other end plug and held by a setscrew. 
These parts are all shown, ready to go 
together, in Fig. 2. After adjustment at 
the factory, the ceramic tube is filled 
with wax. This wax has been injected 
through a hole in the side of the ceram- 
ic tube; this hole served previously for 
an access point through which the 
whisker could be moved about to various 
spots on the germanium surface during 
electrical adjustment. 

After obtaining two 1N34's, the first 
step in the construction of the triode is 
carefully to pick out the sealing ma- 
terial which plugs the hole in the cer- 
amic tube of each unit. This may be 
done with a needle, being cautious not 
to dig any deeper into the unit than the 
thickness of the ceramic wall. The next i 
Five simple tools used in making transistors. 
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step is slowly to melt out the wax by 
heating the entire unit. Hold it high 
over a low flame. Make no attempt to 
rush this operation. The wax will run 
out through the side hole. After the 
wax has been expelled, the tinned fer- 
rules which hold the pigtails may be 
peeled off the end of each unit with the 
aid of diagonal cutters. This will expose 
the two brass end plugs which then may 
be unscrewed. 

After removing the end plugs, un- 
solder the whiskers from their plugs 
and bathe them in carbon tetrachloride. 
The next step requires painstaking 
care: saw one of the whisker plugs 
vertically in half, using the thinnest 
obtainable jeweler's saw blade, to ob- 

--. tain the two separated halves shown as 
parts A and C in Fig. 2. Solder one 
whisker to each half. The tungsten wire 

_is a little tricky to solder and may re- 
quire acid soldering flux. If the latter 
is used, wash the finished job thorough- 
ly in strong soapy water, give several 
rinsings in clear water, then dry the 
parts and bathe them in carbon tetra- 
chloride. Next, using Duco cement, 
fasten the two halves of the split end 
together with an insulating separator 
(part B in Fig. 2) made from Lucite 
or Plexiglas !;u inch thick. Be careful 
to keep the threads of the split plug 
aligned. Then, with a needle, toothpick, 
or slender tweezers, bend the tips of 
the whiskers together until they have 
the smallest separation without actually 
touching each other. It will help to use 
both a magnifying glass and continuity 
meter in this operation. 

Screw the two -whiskered plug back 
into one end of the ceramic tube, and 
the germanium -holding plug F into the 
other end. Using a magnifying glass 

- 

THREADED BRASS ENO PLUG SPLIT IN HALF 

i IrLUCITE 1/4"X 1/111-K I/64- 

SOLDERED f J SOLDERED 

TUNGSTEN WHISKERS 

íIIJ 
'!W D INTERNALLY THREADED 

CERAMIC TUBE 

I a ADJ. HOLE 

E 7 GERMANIUM WAFER 

BRASS PIN 

HOLE FOR PIN 

THREADED BRASS END PLUG 

SET SCREW 

Fig. 2- Exploded vi, w shows transistor parts. 
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(or the naked eye if yours is that good), 
look through the tube hole to see whether 
the whiskers are both in contact with 
the germanium surface and also whether 
threading in the germanium plug has 
twisted them. If the whiskers are 
twisted or are touching each other, 
separate them with a needle or tooth- 
pick inserted through the hole. If they 
are spread too far apart, push them 
closer together with the needle. If the 
whisker tips are not in contact with the 
germanium surface, loosen the setscrew 
in the germanium end plug and cau- 
tiously push the end of the germanium 
pin inward by means of a pin inserted 
into the center hole of the plug, until 
contact is made. Then retighten the 
setscrew. 

The final step is to solder a wire pig- 
tail lead to each half of the split whisker 
plug (A and C in Fig. 2) and also to 
the germanium plug F. The soldering 
operation must be completed quickly in 
order not to melt the solder holding the 
whiskers or damage the germanium 
wafer. 

Throughout the construction, take 
care not to handle the germanium wafer 
or the whiskers with the fingers any 
more than is absolutely necessary. If 
there has been excessive handling, both 
the whiskers and the germanium wafer 
should be bathed in carbon tetrachloride 
or lacquer thinner. 

Fig. 3 shows how the completed tran- 
sistor assembly appears in cross section. 
Letter symbols are the same as those in 
Fig. 2. The photographs also show con- 
structional details. 

Adjustment 
After the unit has been assembled, 

set up the test circuit shown in Fig. 4, 
and test the crystal triode according 
to the following procedure. Either half 
of the split end plug may be chosen as 
emitter or collector. 

1. With switch S2 open, close switch 
Si. The emitter current, read with mil - 
liammeter Ml, should not exceed 20 ma 
and undoubtedly will be in that neigh- 
borhood at the outset. 

(The 20 -ma emitter current is very 
much greater than the figures common- 
ly published. These range from a frac- 
tion of a milliampere to 1 or 2 ma. 
Transistors made by different experi- 
menters vary widely for reasons still 
unknown. The performance of transis- 
tors made by readers therefore may be 
entirely different from that of the one 
described here; the difference should be 
no cause for discouragement or alarm 
but should, instead, prove to be a strong 
incentive for experimentation. -Editor) 

2. Open Si and close S2. The collector 
current, read with milliammeter M2, 
should not exceed 0.5 ma. 

3. If emitter or collector current is 
in excess of the values given, reverse 
the emitter and collector terminals and 
repeat steps 1 and 2. If the currents 
still are excessive, unscrew the ger- 
manium end plug, loosen the setscrew, 
and rotate the germanium pin to expose 
new surface points to the whiskers. Re- 
insert the end plug, respace the whisk- 

I39 
ers if necessary, and repeat the tests. 

4. When approximately correct emit- 
ter and collector currents are obtained, 
label the emitter and collector terminals 
by marking the whisker end of the cer- 
amic tube. 

Check the transconductance of the 
triode in this manner: 

EMITTER PIGTAIL 

C 

ATTGR 

A B OLLECTOR PIGTAIL 

SPLIT END PLUG 

CERAMIC TUBE 

D 

E GERMANIUM DISC 

BRASS END PLUG 

CATH PIGTAIL 
SET SCREW BRASS END PIN 

Fig. 3- Cross -section of finished transistor. 

EMITTER TERMINAL COLLECTOR TERMINAL 

. 

0 
SI 

YIlO 2SDCMA 

MMTTER CURRENT 

1.5V 

52 

TRANSISTOR Y2 0.100CMA 

GERMANIUM 
TERMINAL 

INRRÉ 
45,1 

Fig. 4 -Test circuit reveals characteristics. 

1. Close switch S2 and record the 
reading of milliammeter M2 as Il. 

2. Leaving S2 closed, close Si, noting 
the new reading of milliammeter M2. 
Record this second M2 deflection as I2. 

3. The transconductance in micro - 
mhos is 

1,000 (I_ - IT) 

1.5 
The builder should aim for the high- 

est transconductance he can obtain with 
a given germanium wafer. Magazine 
articles have reported transconduc- 
tances as high as 15,000 micromhos. The 
author has found that transconduc- 
tances of 1,000 to 3,000 (comparable to 
such tubes as the 6J5, 6SQ7, 6T7, etc.) 
may be obtained readily with little or 
no adjustment on a transistor of the 
type described in this article. Rotating 
the germanium wafer to expose better 
spots to the two whiskers has yielded 
transconductances a little higher than 
5,000, but the author has not exceeded 
that figure. 

After all adjustments are completed, 
the side hole in the ceramic tube should 
be closed with a small piece of Scotch 
tape. We do not recommend filling the 
interior of the unit with any of the 
waxes ordinarily available to the home 
experimenter. 

Some question is apt to arise as to 
capacitance between the two halves of 
the split whisker plug. The author 
checked this and found it to be 2.45 µµf 
in his unit at a test frequency of 1 mc. 
This is comparable to the grid -plate 
capacitance in a corresponding triode 
tube, smaller, in fact, than in such tri- 
odes as 6J5, 6SL7, 6SN7, etc. It should 
cause no trouble. 
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Photoflash Unit 
For Your Camera 

A voltage -doubler saves 
space and weight in this 
useful photographer's aid 

By W. C. BROWN * 
SEVERAL years ago the writer 

built an electronic flash oufit for 
his own use. While it gave excel- 
lent service, it was far bigger and 

heavier than necessary, and as time 
went by the desire for a more conveni- 
ent unit grew. 

No small amount of thinking and in- 
numerable paper sketches finally re- 
sulted in a mental picture of what the 
new unit should be like. Remembering 
that electronic components are almost 
always rated for continuous duty and 
that the duty cycle in electronic flash 
service is very low, a few rough calcu- 
lations showed that components with 
very low ratings were ample. This rea- 
soning even applied to capacitors, al- 
though not to the same extent as to 
transformers, rectifiers, and resistors. 

War -surplus components are gener- 
ally of excellent quality and attrac- 
tively priced. But they are heavy. All 
the transformers listed in advertise- 
ments and having the desired secondary 
voltage delivered 100 ma or more. You 
simply don't carry such a transformer 
around in your pocket; and since light 
weight was a requirement, these trans- 
formers were ruled out. Further medi- 
tation provided more answers: If a 
light- weight transformer delivering 
2,000 volts d.c. at the rectifier output is 
not available, why not voltage -double 
from a light -weight, lower -voltage 
transformer? 

A capacitor connected across an un- 
loaded d.c. circuit will charge to the full 
peak voltage across the circuit, and an 
unloaded voltage doubler will have ex- 
actly 2\/2E,m, across its output. In a 
photoflash unit previously sketched out, 
the flashing capacitors also served as 
part of the voltage doubler so they 
would charge to twice the transformer 

*Signal Corps Engineering Laboratories. Fort 
Monmouth, N. J. 

Frequency meter case contains the power sup- 
ply for the flash unit. Three receptacles for 
flash guns are shown; the author later added 
two more, as the circuit diagram shows. The 
panel is mounted on 3/4 -inch spacers to make 
room for the energy -storage capacitors within. 

peak secondary voltage. Using a 900 - 
volt transformer this gives 2(1.414X 
900) = 2,545 volts. 

Now the foregoing is true only where 
there is no loading on the circuit and 
the back- resistance of the rectifier is 
infinite. Neither condition applies in the 
unit described here; and since the back - 
resistance of dry -disc rectifiers is rela- 
tively low, the voltage across the capa- 
citors in this unit turns out to be only 
about 2,000. But that is plenty. 

If thermionic rectifiers are used, the 
output voltage will approach the 2,500 - 
volt figure because of their high back - 
resistance. In such a case, for the 
welfare of the capacitors, it is sug- 
gested that a 700- or, at the most, a 
750 -volt transformer be used. 

Having decided upon a voltage doubler, 
the next question was the type of rec- 
tifier to be used. After considering all 
the factors of weight, cost, and life, 
dry -disc rectifiers were selected over 

vacuum tubes with the necessary two 
filament transformers. There is very 
little choice, however, and two tubes 
(2X2's) and two filament transformers 
may be used in place of the dry -disc 
rectifiers used by the writer. It might 
be added that the thermionic- rectifier 
system will cost a little less and weigh 
a little more than the dry-disc type. 
The schematic is shown. The next prob- 
lem was where to obtain the parts. The 
advertisements of dealers in surplus 
materials revealed that almost all of 
the needed components were listed. The 
writer used two 15 -µf and two 10 -µf 
capacitors wired to give two 25 -µf units 
for the energy- storage capacitors. These 
fit very nicely into the case used. Sub- 
sequently, regular 24 -pf photoflash ca- 
pacitors were found in the surplus 
market. While these are made for 2,000 - 
volt photoflash service, they have 
stamped on the case "24 MFD -1500 
VDC Work -3000 VDC Peak." The 
dealers apparently feel that it would 
be unethical to advertise them for 2,000 - 
volt photoflash service when they are 
plainly marked for 1,500 working volts. 
So they won't be found in the adver- 

The trigger circuit installed in the lower 
front compartment of the case. The 6H6 was 
later replaced with two selenium rectifiers 
to give enough capacity for five flash tubes. 
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tisements as photoflash capacitors, but 
they are intended for such service and 
will last for a long time. 

The case used was intended for the 
BC -221 frequency meter. The canvas 
cover and all internal fittings and hard- 
ware except three items were removed. 
The angle brackets in the upper com- 
partment for mounting the panel were 
left in, as was the partition separating 
the upper and lower compartments and 
the partition separating the lower com- 
partment into two parts. The outside of 
the case was given a coat of flat black 
lacquer and waxed when dry. The re- 
sult was a neat and attractive unit. 

The power supply was mounted on a 
U- shaped chassis and fitted into the 
large lower compartment. This chassis 
contains the power transformer, the 10- 
µf voltage -doubler capacitor, the recti- 
fier, the 6.3 -volt transformer for all 
heaters and the pilot light, and a termi- 
nal strip for connection to the other 
chassis. The writer fastened the power 
transformer and the 10 -µf capacitor by 
using a length of flexible No. 14 wire 
with spade bolts on each end. This 
makes a flexible U- clamp, and two of 
these for each component will hold it 
very firmly to the chassis. The chassis 
was held in by drilling and tapping 
8 -32 holes in the lips of the chassis and 
then drilling matching holes in the side 
of the case. Flat -head 8 -32 screws were 
used to hold the chassis positively in 
place. 

The trigger circuit is also mounted on 
a U- shaped chassis with 1 -inch lips. The 
2D21 was chosen instead of the 0A5 
solely because of cost. The 2D21 and its 
filament transformer are surplus items, 
and together cost less than the non - 
surplus 0A5. 

In operation this circuit is simple. 
The grid of the 2D21 is normally biased 
beyond cutoff ; but when the synchroniz- 
ing contacts on the camera are closed, 
the grid is made positive. The tube 
immediately fires and capacitor C dis- 
charges through the tube and the trigger 
transformer T in the cathode circuit. 
This pulse in the trigger- transformer 
primary induces a 12 -15 -kc pulse in its 
secondary, which is connected to the 
flash -tube grid, and causes the flash to 
fire. 

C is, of course, essential, and without 
it, the circuit won't work. This is due 
to the high IR drop that would exist 
across R the instant the 2D21 started 
to conduct. This drop would be so high 
that the plate voltage on the tube would 
immediately drop below the firing volt- 
age when the tube started conducting. 
C thus provides a low- impedance power 
source for the 2D21 during the short 
period of time necessary to generate the 
trigger pulse. It, of course, recharges 
between flashes. 

The trigger transformers used are 
model -gas- engine ignition coils. Several 
manufacturers are now building small 
transformers for this service and they 
will serve just as well as the small ig- 
nition coils. Shown alongside the main 
unit schematic is a schematic of one 
flash -tube unit with its wiring. The 
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trigger transformer is mounted directly 
on the back of each reflector. 

The plate voltage for the 2D21 could 
be taken from a voltage divider across 
the B- supply. This would load the 
doubler still further and lose a few more 
volts in the output. With 117 -volt, 50 -ma 
selenium rectifiers and electrolytic ca- 
pacitors as cheap as they are, it was 
decided to double the 117 -volt supply 
and provide a separate power supply for 
the trigger circuit. As indicated in the 
diagram, the trigger circuit will simul- 
taneously fire as many as five flash 
tubes. The circuit is, of course, a simple 
voltage doubler; but remember -the 
selenium stacks are insulated for only 
approximately 130 volts, and in this 
circuit voltages as high as 250 appear 
between the rectifier plates and,ground. 
Be sure to insulate the rectifiers from 
the chassis when mounting them. Small 
ceramic standoffs are suggested. The 
photograph of the trigger circuit com- 
ponents shows the 6116 originally used; 
the selenium rectifiers were added later 
to increase the number of flash tubes 
that could be triggered. 

The four units comprising the 25 -pf 
energy- storage capacitors (which are 
also part of the voltage -doubling cir- 
cuit) are mounted in the upper com- 
partment of the case. We do not know 
whether two of the regular photoflash 
capacitors available as surplus will fit 
in, but one of them definitely will. If 
two will not fit, the reader can mount 
one or both right on the light standard. 
The diagram shows that while only two 
capacitors are in the circuit, three extra 
outlets are provided on the panel for 
remote flash lamps with their own 25 -sf 
capacitors. This procedure eliminates 
the IR drop of a long lead to the flash 
tube and avoids the inductance and 
capacitance effects of a 10- or 15 -foot 
piece of co -axial cable. 

Remember that all exposed high - 
voltage leads should be of flexible co- 
axial cable. An insulation breakdown 
will result only in a short across the 

PLUG IN FLASH UNITS HERE 
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Dry -disc rectifiers in lower rear compartment. 

output of the unit and never endanger 
anyone coming in contact with the leads. 
All wire carrying high voltage within 
the unit should be made with hookup 
wire insulated for 5,000 volts. 

The photographs show the completed 
unit in operating condition. Note that 
the panel is flush with the face of the 
top compartment. The panel- mounting 
brackets left in the case will recess the 
panel if it is mounted directly on them. 
With the panel recessed, there is not 
enough clearance between it and the 
capacitor bank for the panel- mounted 
components. Using a 3á -inch aluminum 
panel, 3/4 -inch spacers will bring it 
exactly flush and provide sufficient 
clearance for the switch, pilot light, 
receptacles, and so on. 

This equipment has been in use for 
some time, and its performance equals 
any seen by the writer from commercial 
units costing $150 to $250. It will handle 
five lights giving 12,000,000 peak lu- 
mens each. And the total cost is less 
than $30.00. 

MATERIALS FOR PHOTOFLASH UNIT 
Resistors: 3- 100.000, I- 200,000, 2- 220000 ohms, 1/, 

watt; 1- 750.1,500 ohms, 5 watts. 
Capacitors: 3-8 µt, 450 volts, electrolytic; 1 -10 Isf, 
I kv, oil- filled; 2 -25 tsf, 2 kv. 
Tubes: I -2021, I -6H6, I -GE FT -14. 
Transformers: 1-6.3 -volt, I- ampere; I- 900 -volt, 
25 -ma or equivalent. 
Miscellaneous: I- model -gas- engine ignition coil; 
12 -117 -volt, 50 -ma, dry-disc or selenium rectifiers; 
I.5 -flash -lamp assemblies; I- miniature 7 -pin tube 
socket; 1- s.ps.t. toggle switch; 3-3- connection fe- 
male, polarized panel receptacles, insulated for high 
voltage; 1.3 -male plugs to fit; I -6.3 -volt pilot -lamp 
assembly; 1 -case; necessary hardware. 

FOR FLASH UNITS HAVING THEIR OWN STORAGE CAPACITORS 6 UNMNG 
RESISTORS 
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Complete schematic diagram of the flash unit. Use high -voltage cable for ignition circuits. 
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4'l Broadcasting and Communications 

Telephone Lines in Broadcasting 

By LEIGH L. KIMBALL* 
Part II - Maintenance, attenuation, 
noise, and communication problems 

THE first part of this article (April 
issue) explained methods of equal- 
izing telephone lines used for car- 
rying broadcast programs. The 

broadcast engineer must also be famil- 
iar with the techniques of measuring 
noise and loss on these lines and with 
maintenance procedures. 

Line loss depends on loop makeup 
(sizes of wires used), equalization ap- 
plied, and length. It is more easily 
measured than calculated. It is also 
affected by line terminal impedance, 
which may or may not be equal to the 
input and output impedances of the 
loss -measuring equipment. Therefore, a 
definition of line loss which takes opera- 
tional mismatch into account must be 
used. It is as follows for 600 -ohm pro- 
gram equipment: 

The difference between the refer- 
ence power level which a generator 
of 600 ohms internal resistance will 
deliver to a 600 -ohnr resi.tise load, 
and the Ievel received in a 600 -..lini 
measuring set at the line output 
terminals when the generator is 
connected to the line input termi- 
nals, is the line loss. 

Note that any impedance mismatches 
are conveniently taken care of by such 
a definition. It is important to eliminate 
impedance mismatch as a factor in loss 
measurement because line terminal im- 
pedances vary widely. The arrangement 
used for frequency -response measure- 
ment (Fig. 2 in April article) is also 
ideal for loss measurement. The meas- 
ming set may simply be a calibrated 
amplifier used for presetting programs. 

Noise 
All telephone lines are subject to a 

certain amount of induced cross -talk 
interference. Cross talk may come from 
several sources -dial systems, teletype 
machines, tone and d.c. telegraph, spe- 
cial high- frequency ringing systems, 
and faulty voice circuits, to list a few. 
Objectionable hum on the line is usually 
an indication of an unbalance or a long, 
unterminated branch somewhere in the 
circuit. 

Unusually long lines are, of course, 
especially subject to cross talk. As the 
audio signal travels down a long line, 
it may be attenuated to a relatively low 
level. However, the induced noise tends 

Chief Engineer, WASH -FM. 

to remain more or less constant along 
the line. The result may be a small 
signal -to -noise ratio. To combat this 
situation, the highest permissible power 
level should always be delivered to the 
line. The maximum levels which have 
been agreed upon' are: 

Program material 8 VU 
Sustained test tones 0 VU 
400- or 500 -cycle tone for program 
level setting 8 VU 
(VU =db above 1 mw.) 

The +8 -VU level for program trans- 
mission has been set as high as possible 
to give the broadcaster the best signal - 
to -noise ratio consistent with proper 
cross -talk protection to other services 
handled through the telephone ex- 
changes. 

Other solutions are available to the 
broadcast engineer having trouble with 
line noises. An audio booster or re- 
peater amplifier may be installed at an 
intermediate point on the line to re- 
store the program level before it drops 
down into the noise. Where the line 
length is not excessive, but noise is 
giving trouble, it may be necessary to 
move the radio -loop pair to another 
point in the telephone cable (or cables) 
of which it is a part. The usual prac- 
tice is to move it 25 pairs away from 
the point where it is giving trouble. 

The VI pad 
An attenuation pad is not necessary 

between the amplifier and the line to 
maintain frequency response; it would 
have absolutely no effect on the over -all 
response if the pad were the same as the 
amplifier's internal impedance. 

However, the pad is necessary to 
make the volume indicator at the line 
input read accurately and to provide 
the correct meter damping on program 
material. The damping factor is espe- 
cially important when several V.I.'s 
in a system must be co- ordinated. An 
attenuation pad between the amplifier 
and line as shown in Fig. 1 will reduce 
V.I. error which could result from con- 
necting the V.I. directly across the line. 
This is important because telephone -line 
terminal impedances vary over a wide 
range and the standard V.I. is designed 
to have the proper damping and power 
calibration when connected across an 
amplifier and load, both of which have 
an impedance of 600 ohms. The pad is 

also extremely important if a bridging 
amplifier is connected across the output 
of the line amplifier, as line capacitance 
will probably reduce the high -frequency 
output of the line amplifier even if the 
line is perfectly equalized at the far 
end. The capacitance effect at the send- 
ing end can be eliminated from the 
bridging amplifier by isolating the line 
by means of a 600 -ohm pad. A 6 -db pad 
usually gives sufficient isolation to make 
the amplifier load look like 600 ohms 
over the audio range, but 8 to 10 db may 
be desirable when equalizing by method 
1 in Fig. 6 of the April article, in which 
case the input impedance of the line 
may be several thousand ohms at medi- 
um audio frequencies. However, exces- 
sive attenuation only increases amplifier 
distortion if the correct power level to 
the line is maintained. 

Telephone communication 
Communication between the remote 

point and the studio is essential for 
program production. There are several 
ways of maintaining it. Telephone com- 

PROGRAM 
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ISOLATION PAD 
.... 

031 PROGRAM LINE 

Fig I- Isolating pad for volume indicator. 

munication may be carried on via the 
program loop itself. This is certainly 
desirable economically, and is often suf- 
ficient for small stations. Modern con- 
trol consoles of the type usually em- 
ployed by small stations have elaborate 
provisions for talk -back and cueing to 
remote points, and these should be used 
whenever possible. 

When a greater degree of reliability 
and flexibility is required, a PL (private 
line) to the remote point may be hired 
to parallel the program loop. The PL 
may be another loop of the same high 
quality as the radio circuit, or it may be 
(and usually is) a less expensive line 
designed primarily for telephonic com- 
munication. In the latter case, there 
may be loading coils left in the line, 
but even so, the PL will put the show on 
the air (which, after all, is the main 

RADIO -ELECTRONICS for 
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commercial consideration) should the 
regular program loop fail. 

Several telephone arrangements are 
possible for PL work, and the best one 
depends upon the individual case. 

Line maintenance 
Certain procedures of routine line 

maintenance will pay big dividends as 
program insurance. 
1. An early- morning check of all lines 

which will be used during the day. 
a. Resistance and noise check is suf- 

ficient on most lines. In this case, 
all lines are permanently termi- 
nated in 100,000 ohms, used only 
for the resistance check. 

b. A round -robin check is most satis- 
factory when a one -way amplifier 
has been installed on the program 
line at an intermediate exchange 
because of extreme line length. In 
this case, the PL and radio circuits 
must always be connected together 
by the remote operator after finish- 
ing his program. A standard tone 
or program material may then be 
fed down the PL from the studio 
to return via the program loop. 

2. A complete check of frequency re- 
sponse, loss, and noise should be made 
on all lines once a month, especially 
those lines which are seldom used but 
may be called up on short notice. A 
calibrated amplifier or standard 
transmission set is invaluable in 
making these checks. 

Fig. 2 -Form for telephone line information. 

:3. Loop numbers are very important to 
the broadcast engineer. They should 
always be obtained at the time of line 
installation, as the loop number des- 
ignates the whole circuit in the rec- 
ords of the telephone company. Should 
there be trouble on a circuit, the 
Wire Chief in the first exchange on 
the faulty loop should be called. The 
first piece of information he will re- 
quire is the loop number. As some 
lines may pass through several ex- 
changes, any information about a 
line is very helpful in an emergency. 
A sample form page for keeping line 
records is shown in Fig. 2. One such 
page should be kept for each line; 
the result will be a whole notebook 
full of valuable information. 

MAY, 1949 

Coupling Capacitors 

Can be Troublemakers 
By JOHN T. BAILEY 

ANY readers may have won- 
dered why the writer felt it 
necessary to include a 200 - 
megohm range in the novel 

ohmmeter described in the April issue 
of RADIO -ELECTRONICS. There are many 
important reasons why no modern serv- 
ice shop is complete without such a 
high -range instrument. 

In present -day circuits 10- megohm 
resistors are commonly used as grid re- 
sistors in low -level audio stages, with 
tubes such as the 12SQ7, 12AT6, and 
many others. The resistors develop bias, 
and they cannot be measured without a 
high -range meter. Even higher -value 
resistors are used for grid bias in hear- 
ing -aid and subminiature -tube circuits. 

Probably the most extensive use of a 
200 -megohm range is for checking d.c. 
leakage resistance of capacitors other 
than the electrolytic types. A good pa- 
per capacitor will have a resistance 
above 300 megohms, though in many ap- 
plications a lower resistance is immate- 
rial. However, there are numerous in- 
stances where high resistance is re- 
quired. 

Coupling between audio stages is one 
important instance, as shown by C in 
Fig. 1. This capacitor sometimes gets 
fouled with dust and dirt and develops 
a low resistance over its exterior sur- 
face. Extremes of temperature as en- 
countered in auto radios cause expan- 
sion and contraction of the inside foils 
and eventually low -resistance paths, be- 
sides other defects. Since these coupling 
capacitors have high d.c. potentials 
across them at all times, they act as 
bleeders when low in resistance and 
divert small currents through the fol- 
lowing stage's grid resistor, thus pro- 
ducing a voltage opposite in polarity to 
that stage's grid bias. Hence, the fol- 
lowing stage's grid bias is reduced and 
more plate current flows, causing the 
tube to operate under incorrect condi- 
tions. Many a tube has gone soft and 
had to be replaced because of a leaky 
capacitor coupling its grid to the plate 
of a preceding stage. 

Furthermore, the increased plate cur- 
rent causes the tube to operate at a 
higher temperature and this increases 
the amount of grid current flowing, 
which also reduces the negative grid 
bias. Therefore, when using output 
tubes such as the 25L6, 50L6, 117P6, 
and so on, a low -value grid resistor is 

recommended to limit the undesirable 
accumulated voltages developed by the 
faults just mentioned. 

Another capacitor which has no plate 
voltage across it, but which can cause 
plenty of trouble, is the coupling ca- 
pacitor C in Fig. 2, from the volume - 
control tap to the grid of a 12SQ7 tube 
in a typical diode-detector-a.v.c.-first- 
audio circuit. When this capacitor's re- 
sistance drops, even if it is no lower 

ci-db 
e+ 

Fig. I- Capacitor C becomes voltage divider. 

than 50 or 75 megohms, the set will 
overload on strong signals. This is be- 
cause the volume control will have an 
a.v.c. potential of possibly -25 volts 
d.c. across it on a strong signal. This 
25 volts is shunted by the leaky capaci- 
tor of, say, 50 megohms in series with 
the following tube's grid resistor of 10 
megohms, with the grid connected to the 
common junction. Hence, the grid gets 
a negative bias equal to liu of 25 volts 
(10 /10 + 50 = ?¡,) which is sufficient to 
cut off the plate current of a high -mu 
triode. 

A word of advice : check all coupling 
capacitors with a high -range ohmmeter 
and replace all which test under 100 
megohms. It is amazing how many ca- 
pacitors in midget sets have low re- 

MC 

Fig. 2- Troubles start when C gets leaky. 

sistance values. And how the distortion 
can be cleaned up and the output in- 
creased by replacing them! But don't 
expect to find these offenders with an 
ohmmeter range of less than about 200 
megohms because 100 megohms, even 
on a 200 -megohm range, is in the crowd- 
ed portion of the scale. 
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Survey of Multitesters 
By RUFUS P. TURNER 

and 

ROBERT F. SCOTT 

The Hickok Model 435 measures 
a. c. at 5,000 ohms per volt. 

Supreme 644, a deluxe instru- 
ment with 98 different ranges. 

The Model 630 (Triplett) mea- 
sures currents as low as 1 pa. 

The Precision Series 85 is a 
good all-purpose instrument. 

Superior's Model 670 is popular 
with radio service technicians. 

H)Df, T)11111LUAlowmt 
4:1-0.11, 

VS, SW,b A.77:34AT t 

A low-cost meter is Chicago 
Industrial Instrument's 431. 

Popular with hams and service 
technicians - the Simpson 260. 

A common sight on many service 
benches is Radio City's 488. 

R A D I O - E L E C T R O N I C S f o r 
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Electrical specifications of popular wultitesters- 
still the most valuable radio service instruments 

THE nonelectronic volt- ohm -milli- 
ammeter, commonly called the 
"v.o.m.," long has been considered 
the foundation instrument for all 

radio test benches. This meter is the 
basic test tool which the new radioman 
buys first and is apt to use more fre- 

ts quently than any other piece of gear 
in the shop. It is versatile and can be 
used under a variety of work condi- 
tions. It is especially long- lived -as 
long as the user does not set it on the 
10 -ma range and put 100 volts across 
it! 

Modern volt- ohm -milliammeters pro- 
vide a.c. and d.c. voltage coverage suf- 
ficient for all usual receiver and trans- 
mitter measurements. The average re- 
sistance range is somewhat better than 
in pre -war models. Very nearly all the 
new meters check d.c. amperes, as well 
as milliamperes and -in some cases - 
microamperes. Only a few measure a.c. 
milliamperes and amperes, but this is 
not ordinarily necessary in radio serv- 
icing. 

The prices range somewhat higher 
than in earlier models. (The average 

price of thirty current models is $39. 
The accompanying table lists infor- 

mation on most of the popular models. 
Technicians can use the data for guid- 
ance in selecting a new meter. 

SYMBOLS 
6-Alternating current ranges 
1- Resistance range can be extended with external 

batteries 
2 -Same ranges available at 1,000 ohms /volt 
3 -1.2 -, 30 -, 60-, and 120- ampere external shunts 

available 
4-1 -, 5 -, 10-, 25 -, 50., 75-, and 100 -ampere shunts 

available 
5-25 -, 50- n.. and 100- ampere shunts available 
6 -Meter has output ranges same as the a.c. volts 

ranges 

Manufacturer and Model 

Chicago Industrial 
Instrument Company 

Model 4216 

Model 431 

Model 450A 

Model 458 

General Electric Company 
Model UM -3 

Model YMW -IA6 

Hickok Electrical 
Instrument Company 

Model 4356 

Precision Apparatus 
Company, Inc. 

Series 406 

Series 806 

Series 856 

Series 847 -P6 

Series 858 -P6 

Series 866 

D.c. volts A.c. volts Direct current Resistance Other functions 

0-7.5-15-150- 0- 7.5-15 -150- 0- 7.5 -75 ma 0- 5k -500k 
750 -1,500 750 -1,500 ohms 
1,000 ohms /v 1.000 ohms /v 

0-30-300 - 0-15 -150- 0-150 ma 0- 3k -300k 
I,500 1,000 ohms /v ohms 
2,000 ohms /v 

0- 5- I0-50- none 0-1 ma 0- 5k -50k- 
100- 500 -1,000 500k ohms 
1,000 ohms /v 

0- 5- 10- 50 -500- 0- 12.5 -25- 0- 1- 10-100 ma; 0 -1k 200k -S to +55 db 
2,000 125 -250- 0-2.5- 25-250 ma ohms; 0-2 
1,000 ohms /v 1.250 megohms 

1,000 ohms /v 

0- 2.5- I0-50- 0- 2.5- IO-50- 0- I- IO-100 ma; O- Ik -IOOk -I2 to +55 db 
250- 1,000- 250 -1.000- 0-I -IO amps ohms; 0-I (5 ranges) 
2.500 2,500 megohms 
2,000 ohms /v 1,300 ohms /v 

0- 2.5- I0-50- 0- 2.5- 10-50- 0-50 pa; 0- 2k -200k -4 to +62db 
250 -1.000 250 -1,000 0-0.5-5-50-500 ohms; 0-20 (5 ranges) 
20,000 ohms /v 1,000 ohms /v ma megohms 

0-2.5- 10-50- 0-2.5- 10-50- 0-50 µa; 0- 10k -IOOk -30 to +55 db 
250- 1,000- 250- I.000- 0 2.5- I0- 50-250 ma; ohms; 0-1- (5 ranges) 
5,000 5,000 0-1 amp 10 megohms 
20,000 ohms /v 5.000 ohms /v 

0- 3- 12- 60 -300- 0- 3- 12- 60 -300- 0-0.6-6-60- 0- 5k -500k -26 to +70 db 
1.200 -6,000 1,200 -6,000 600 ma ohms: 0-5 (6 ranges) 
1,000 ohms /v 1,000 ohms /v megohms 

0-6 -12-60 -300- 0- 6- 12 -300- 0-0.6-6-60-300 O-Ik-I00k -20 to +70 db 
1,200 -6,000 1.200 -6,000 ma:0-I.2-I2 ohms: 0-I- 
1,000 ohms /v 1,000 ohms /v amps IO megohms 

0-3-12-60-300 - 0-3-12-60-300- 0-120 µa: 0- 6k -600k -26 to +70 db 
1,200 -6,000 1.200- 6,000 0- 1.2 -12 -120 ma; ohms; 0-6- 
20,000 ohms /v 1,000 ohms /v 0- 1.2 -12 amps 60 megohms 

0- 3- 6- 12-60- 0-3-6 -12-60- 0 -0.3- 1.2 -3-30- 0- 2k- 20k -200k 
300- 600 -1,200- 300-000- 1,200- 300 -600 ma; ohms; 0 -2 -20- 
6,000 6,000 0- 1.2 -12 amps 200 megohms 
5,000 ohms /v 1,000 ohms /v 

0-3 -6-12 0- 3- 6- 12-60- 0- 60-120 ua: 0- 6k -60k- -26 to +70 db 
300- 600 -1.200- 300- 600 -1.200- 0- 1.2- 12 -120- 600k ohms: 
6,000 6,000 600 ma; 0-1.2 - 0-60 -600 
20,000 ohms /v I,000 ohms /v 12 amps megohms 

Case (in.) 
weight Scales Control 

H: 5;a 
W:3r 3 
D: 3 2.2 in. 

4 lbs 

H: 5h 3 

W:1¡6 1.6 in. 
D: 2% 

4 lbs 

H:311, 2 

W: 2% 1.7 in. 
D: 2% 

I2oz 

H: 10% 5 

W: 6% 3.1 in. 
D: 5% 

8 lbs 

H: 9 
W: 10 
D: 4% 

9% Ibe 

H: 10% 5 

W: 9% 4 % -in 
D: 4 meter 

9 lbs 

toggle 
switch; 
jacks 

rotary 
switch; 
jacks 

rotary 
switch; 
jacks 

rotary 
switch; 
jacks 

5 rotary 
switch; 
jacks 

rotary 
switch; 
jacks 

H: 6 5 rotary 
W: 8% switch; 
D: 4% jacks 

6% lb 

H: 6% 4 rotary 
W: 3% 

' 

3 -in. switch; 
D: 2% meter jacks 

H: 7% 4 rotary 
W: 5% 4 % -in. switch: 
D: 3 meter jacks 

H: 7% 4 rotary 
W: 5!- 4N-in switch; 
D: 3 meter jacks 

H: 8% 4 P.B. 
W: 73/2 4 % -in. switch; 
D: 3 meter jacks 

H: 9 4 P.B. 
W: IO 4r+á -in, switch; 
D: 4' meter jacks 

A panel- mounting instrument with electrical specifications of Series 847 -P. 9 -inch meter and controls on I9 -inch panel. 

MAY, 1949 
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Manufacturer and Model D.c. volts A.c. volts Dircct current Resistance Other functions 
Case (in.) 

Weight Scales Control 

Radio City Products 0 -5-50- 250 -500 - 0-10 -100- 500 - 0- I- 10-100 ma; 0-10k ohms: -8 to +55 db H: 534 4 rotary 
Model 447M 2.500 1.000 0-1 -10 amps 0-I megohmt W: 8% 3 -inch switch: 

1,000 ohms /v 1,000 ohms /v D: 334 meter jacks 
2% lbs 

Model 4496 0 -5-50- 250 - 0 -5 -50- 250 - 0-0.5- 50-250 ma; 0- 2k- 20k -200k -6 to +52 db H: 6 4 jacks 
1,000 1,000 0-1 amp ohms; 0-2 W: 3 3 -inch 
5,000 ohms /v I,000 ohms /v megohms D: 2y meter 

2 lbs 

Model 488M 0-3- 12-60- 300 - 0- 3- 12 -60- 300 - 0-60 -300 µa; 0- 3k -300k H: II/ 4 rotary 
600-1. 200 -6.000 600 -1,201- 0-3-20 -120 -600 ohms; 0-30 W: 934 4 %2-in. switch: 
20.000 ohms /v 6,000 ma; 0-12 amps; megohms D: 6M meter jacks 

1,000 ohms /v *0- 3-6-12 amps IO lbs 

Simpson Electric Company 0- 2.5- 10-50- 0- 2.5- 10 -50- 0-100 µa; 0- 2k -200k -IO to +52 db 11,% lbs rotary 
Model 221 250 -1.000 -5.000 250- 1,000- 0- 10-100 -500 ma; ohms; 0-20 switch: 
(Roto -Ranger) 20.000 ohms /v 5,000 0-10 amps megohms jacks 

1.000 ohms /v 

Model 240 0- 15 -75- 300 - 0-15- 150 -750- 0- 15-75- 300 - 0- 3k -300k H: 5% 3 rotary 
750 -3.000 3.000 750 ma ohms W: 3 3 -inch switch: 
1,000 ohms /v 1,000 ohms /v D: 2 meter jacks 

23? lbs 

Model 260" 0- 2.5- 10-50- 250 - 0- 2.5- 10-50- 0- 100 isa; 0- 2k -200k -10 to +52 db H: 7 5 rotary 
1.000 -5.000 250 -1.000- 0- 10-100 -500 ma; ohms; 0-20 (5 ranges) W: 5% 4%2 -in. switch: 
20.000 ohms /v 5,000 0-10 amps megohms D: 331g meter jacks 

1.000 ohms /v 3% lbs 

Supreme Instruments Corp. 0-6-50 -I50- 0-6-30-150- 0-0.3- 6- 30-I50 0- 2k- 20k -200k -6 to +50 db H: 5% 3 slide 
Model 542" 300 -1,500 600 ma ohms; 0-2 (4 ranges) W: 3134 3-inch switch. 

5.000 ohms /v 5.000 ohms /v megohms D: 2)/g meter jacks 
2 lbs 

Model 632" 0-5 -25 -100- 250 - 0-5 -25 -100- 0-5 -25 -100- 250 - 0- 2k- 20k -200k -IO to +49 db H: II% 5 rotary 
500 -1.000- 250 - 500 -1.000- 500 ma; 0-1 amp ohms: (5 ranges); W: 8 switch: 
5.000 5.000 0-2 -20 0.1 to 400 µf D: 4 34 jacks 
1.000 ohms /v 1.000 ohms /v megohms 

Model 640" 0 -5 -25- 100 -500- 0-5 -25 -100- 0-100 µa; 0- 2k -200k -IO to +49 db H: 7% 4 rotary 
1. 000 -5. 000 500 -1.000- 5.000 0- 10-100 -500 ma ohms: 0-20 (4 ranges) W: 5 4 -inch switch: 
20.000 ohms /v2 1.000 ohms /v mcgohms D: 3 meter jacks 

Model 644" ' 0 -5-25- 100 -500 - 0 -5 -25- 250 - 0-5 -25 -100- 500 0-0.5-5-500-- -10 to +69 db H: II 4 P.B. 
1. 000 -5 ,000 500 -1.000 -5.000 ma; 0-1 -10-50 5k -500k ohms; (6 ranges) W: 15 7 -inch switch: 
20,000 ohms /v2 1.000 ohms/v amps; *0-1 -10-50 

amps 
0-5 -50 meg- 
ohms 

D: 6% meter jacks 

Superior Instruments 0- 7.5- 15 -75- 0 -15 -30 -150- 0- 1.5- 15-150 ma; 0- 500 -IOOk -10 to +58 db; H: 7% 7 rotary 
Company 150- 750 -1.500- 300 -1,500- 3.000 0-1.5 amps ohms; 0-IO .001 to 4 ;d; W: 5% switch: 

Model 670" 7.500 1,000 ohms /v megohms 1.75 to 8.000 D: 3 jacks 
1.000 ohms /v henries 

Model 770 0- 7.5- 15 -75- 150 - 0 -15 -30 -150- 0- 1.5-15 -150 ma; 0-500 ohms; H: 5% 3 rotary 
750 -1,500 300 -1,500 0-1.5 amps 0-1 megohm W: 3% switch: 
1.000 ohms /v 1,000 ohms /v D: 234 jacks 

Triplett Electrical 0- 1.25 -5 -25 -125- 0- 2.5- 5- 10-50- 0-50 µa; 0- 2k -200k -30 to +70 db H: 5% 4 rotary 
Instrument Company 500 -2.500 250 -1.000- 5.000 0- 1- 10-100 ma; ohms; 0-40 (6 ranges) W: 6 (mirror) switch: 

Model 625 -NA" 20,000 ohms /v; 10,000 ohms /v 0-I -10 amps (all megohms D: 2% 6 -inch jacks 
0-2.5 -10-50 -250- ranges at 250 3 lbs meter 
1.000 -5,000 mv)' 
10,000 ohms /v 

0- 3- 12 -60- 300 - 0- 3- 12 -60- 300 - 0-60 isa; 0- 1k -10k -30 to +70 db H:734 5 rotary Model 6306 

1,200 -6,000 1,200-6.000 0- 1.2 -12 -120 ma; ohms; 0-1- W: 532 5 %p-in. switch: 
20.000 ohms /v 5,000 ohms /v 0-12 amps 

(at 250 mv)s 
100 megohms D: 33, 

4 lbs 
meter jacks 

Model 666-HH 0- 10-50- 250 - 0- 10-50- 250 - 0-50 pa; 0- 2k -400k H: 5% 3 rotary 
1.000 -5,000 1,000- 5.000 0- 10-100 -500 ma; ohms W: 33 3 -inch switch: 
1,000 ohms /v 1,000 ohms /v 0-10 amps 

(at 250 mv)4 
D: 24 

l lb 
meter jacks 

Model 2405 -A" 0- 10-50- 250 - 0- 10- 50-25- 0-50 µa: 0-4k -40k- -IO to +55 db H: 10 4 rotary 
500- 1.000 500 -1.000 0 -1 -10- 50-250 ma: ohms; O4- (5 ranges) W: 10 6 -inch switch; 
20,000 ohms /v 1,000 ohms /v 0-IO amps 40 megohms D: 534 meter jacks 

*0-500 ma: 11 lbs 
0- 1 -5-IO amps 

Weston Electrical 0-2.5- 10-50- 250 - 0- 2.5- 10-50- 0-0.1 -1- 10-50- 0- 3k -30k -14 to -54 db 
Instrument Company 1,000; 250 -1.000 250 ma; 0-1 -IO ohms; 0-3- (5 ranges) 

Model 772 20.000 ohms /v2 1,000 ohms /v amps 30 megohms 
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Novel Bridge Rectifier Circuit 

FOR many years, two- section instru- 
ment rectifiers have been used with 
two resistors in a bridge circuit to 
produce full -wave rectification. To 

my knowledge, however, no one has 
ever suspected that a siegle-::ection rec- 
tifier and three resistors could also be 
made into a full -wave rectifier. 

Thinking about rectifier circuits in 
general one day, I found myself con- 
sidering the single -rectifier, three -re- 
sistor scheme. I drew the diagram 
shown here. 

Because current relationships in 
bridge circuits are complex, I omitted 
the meter at first and calculated the 
potential difference developed between 
points B and D during each alternation. 
According to theory, if a potential dif- 
ference exists and a meter is connected 
between two points, current must flow 
through the meter. 

A value of 1,000 ohms was given to 
each resistor. The resistance of the rec- 
tifier was taken as 200 ohms in the 
forward direction and 30.000 ohms in 
the inverse direction. An a.c. voltage is 
applied to terminals A and C. For clar- 
ity of explanation, consider this to be 
10 volts and terminal A to be the refer- 
ence or "ground" point of the circuit 
throughout the discussion. 

Taking the first alternation, during 
which terminal A may represent the 
negative and terminal C the positive 
side of the input signal, terminal D has 
a potential of +5 volts because R2 and 
R3 are equal. Since current is passing 
through the rectifier in the forward di- 
rection, its resistance is effectively 200 
ohms. The voltage at terminal B is then 
200 X 10 

+ 1.67 volts. Obviously, 
1,000 + 20 
terminal D (at +5 volts) is more posi- 
tive than terminal B with respect to the 
reference point, terminal A. The volt - 
age difference between terminals B and 
D is :3.33 volts. No matter what the a.c. 
input voltage, terminal D, on this alter- 
nation, will always be 33.3% of the 
input voltage more positive than ter- 
minal B. 

Now let us consider the opposite al- 
ternation. This time terminal C is nega- 
tive and A is positive. Terminal A is 
still the zero reference point to which 
all voltages are referred. 

Again D is at 5 volts, but this time 
it is negative with respect to A. Since 
the inverse resistance of the rectifier is 
30,000 ohms, the voltage at terminal B 

is now 
30,000 X 10 -9.67 volts 
30,000 + 1,000 

with respect to terminal A. With ter- 
minal D at -5 volts, terminal B is ob- 

Conant Electrical Laboratories, Lincoln, Nebraska 

MAY, 1949 

by H. B. CONANT * 

viously much more negative than D. In 
other words D is still positive with re- 
spect to B! The difference is 4.67 volts, 
meaning that, on this alternation, D 
will always be 46.7% of the input volt- 
age more positive than B. 

The voltage differences between B 
and D on the two alternations, as has 
been shown, are not alike -46.7 volts in 
one case and 33.3 volts in the other. 
This will, of course, give a distorted 
rectified d.c., but the interesting point 
is that the d.c. is actually greater when 
current is passing through the rectifier 
in the inverse direction. The same d.c. 
can be obtained on both alternations if 
the values of the resistors are changed 
appropriately. 

After all these calculations were 
made, an actual circuit was connected 
up and the output of terminals B and D 
was fed to a 'scope. The full -wave pul- 
sating d.c. showed up clearly, with al- 
ternate half -waves slightly different in 
height. 

Next a 1 -ma meter was connected 
across B and D, as shown by dotted 
lines in the diagram. A sensitivity of 
400 ohms per volt was obtained. 

Further calculations showed that for 
optimum results RI should be equal to 
1.2 times the rectifier's forward re- 
sistance, and R2 and R3 should be five 
times the rectifier resistance. 

Two important apparent advantages 
are: No inverse current can flow 
through the meter (this is not the case 

This bridge operates with just one rectifier. 

with a four- rectifier bridge), and the 
rectifier is so placed that damaging it 
with voltage overloads is extremely 
unlikely. 

(The only possible objection to this 
ingenious circuit is that its resistance 
will undoubtedly be higher than that of 
a four- or even two -rectifier arrange- 
ment. It is, of course, less sensitive. 
These points may or may not be im- 
portant in any particular application. - 
Editor) 

"My husband is a bug on shortwave listening." 
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Servicing 

Radio Set and Service Review 

This 2I1/2-pound recorder is well -balanced and easy to carry. 

TAE development and production of 
low -cost wire recorders has done 
much to popularize the use of these 
devices in business, industry, 

schools, and homes. Most of the ma- 
chines can record for periods up to an 
hour on a single spool of wire so the 
number of applications is limited main- 
ly by the imaginations of the users. 

Invalids, shut -ins, and other persons 
who would normally have "pen pals" 
have begun to use wire recorders as a 
means of communication. They record 
their messages on spools of wire and 
mail them to the addressee. After play- 
ing the recording on his machine, the 
addressee erases the wire and records 
his own message before returning the 
spool. This method of communication 
has become so popular in some circles 
that the word wiresponding has been 
coined to mean communication by mag- 
netic wire. 

Many shut -ins find wire recordings 
have a much more personal touch and 
are less tiring than writing letters, so 
the use of wire recorders has enabled 
them to enlarge their circle of friends. 
There are some shut -ins who, unable to 
leave their homes, have a friend or 
member of their family take the wire 
recorder to various parties, banquets, 
and other festive occasions. The recorder 
is set up in some out -of- the -way place 
and the microphone placed where it will 
have the greatest pickup. In this way, 
the shut -in is able to gather from the 
recordings much more of the festive 
gayety and feeling than he possibly 
could from a verbal report. 

The new Air King Model A725 wire 
recorder, designed for home and semi- 
professional use, is one of the few com- 
plete units costing less than $100.00 
(slightly more west of the Rockies). 
It handles standard spools of wire for 
recording up to 1 hour. The wire speed 

The Air Kil ly A725 

frire recorder lugs 

many applications 

is approximately 2 feet per second for 
recording and playback. The rewind 
ratio is about 6 to 1. 

There are only three controls. They 
are the combined volume control and 
on -off switch, the RECORD -PLAY switch, 
and the SELECTOR switch. The recorder is 
equipped with a hand -held crystal 
microphone with a 10 -foot cable that 
plugs into the center of the control 
panel (see front -view photograph). A 
jack on the left side of the panel is for 
connecting a radio tuner, phonograph, 
or other high -level signal source. A 
neon recording -level indicator is on the 
right side of the panel. It operates when 
the machine is recording. The SELECTOR 
in the upper right -hand corner controls 
the speed and direction of the wire dur- 
ing record, playback, and rewind opera- 
tions by varying the ratio of the fric- 
tion -drive drums in the mechanism. The 
SELECTOR is Coupled to two slide switch- 
es; one applies power to the drive mo- 
tor in the PLAY, RECORD, and REWIND 
positions. The other turns on the bias - 
erase oscillator when the selector is in 
the RECORD position. A simple press -to- 
release lock prevents the operator from 
unintentionally throwing the selector to 
RECORD while playing a record. 

The circuit of the recorder appears 
in Fig. 1. It consists of a 1280 (non - 
microphonic 14C7) microphone ampli- 
fier, 6AQ6 voltage amplifier, and two 
50L6 -GT's as power amplifier and oscil- 
lator. 

The unit has an interesting compen- 
sating circuit that attenuates the bass 
during recording and attenuates the 
highs during playback. This circuit and 
that of the level indicator are shown in 
Fig. 2. The RECORD -PLAY switch Si is a 
6- circuit, 2- position unit. Three of its 
sections are used in the circuit of Fig. 
2. In RECORD, the voice coil (terminals 2 
and 4 on the recording head) is capaci- 

tance-coupled to the plate of the 50L6- 
GT power amplifier through C9 and 
R13. C9, R13, and the low- impedance 
voice coil form a voltage divider with 
the maximum voltage being developed 
across the voice coil at the higher fre- 
quencies. 

In the PLAY position, one section of 
Si grounds C9 through R13 while an- 
other section shunts C8 across R13, 
reducing the high -frequency response. 

The level indicator is biased almost 
to the ignition point by a voltage devel- 
oped across R11 when Si is set to 
RECORD. Audio voltage from the power 
amplifier is sufficient to make the lamp 
light on modulation peaks when the 
volume control is set to the correct lev- 
el. The lamp is shorted by a section of 
Si on PLAY. 

r- 

A view of the chassis and driving mechanism. 

RADIO -ELECTRONICS for 
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Servicing 

When Si is in the RECORD position, 
it also: 

1. Disconnects the loudspeaker and 
loads the secondary of the output trans- 
former T1 with a 3.2 -ohm dummy -load 
resistor; 

2. Connects the microphone to the in- 
put of the 1280; 

3. Completes the cathode return of 
the 50L6 -GT oscillator through S5 
(when the selector is rotated to REC- 
ORD); 

4. Grounds one side of the output 
winding of the oscillator transformer 
T2 to complete the path to the erase 
and bias coil (terminals 2 and 3) in the 
recording head. 

When the recorder is used for play- 
back, Si, in addition to the functions 
mentioned, also: 

1. Connects the voice coil of the 
speaker to the secondary of output 
transformer T1; 

2. Connects the voice -coil in the 
recording head to the input of the 1280 
voltage amplifier; 

3. Opens the cathode circuit of the 
50L6 -GT oscillator. 

This recorder is easy to thread and 
simple to operate. One of the most an- 
noying characteristics of it -and other 
wire recorders -is that the wire tends 
to break at the slightest provocation. 
When it does, it is likely to tangle and 
kink badly. In such cases, it is difficult 
to gather the loose ends of the wire and 
tie them without getting more knots 
and kinks into the wire. An automatic 
shut -off S3 stops the motor at the end 
of the play, record and rewind opera- 
tions but does not operate when the 
wire breaks. 

The quality of reproduction is by no 
means high but is suitable for many 
purposes. Amateur radio operators can 
make records of rare dx contacts and 
play them for skeptical visitors and 
members of the local radio club. Par- 
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Fig. I -The circuit of this recorder is simple when compared to some professional models. 

ents sometimes find it difficult to get 
children to study their lessons when 
study -hours conflict with a favorite 
broadcast. These parents can record 
the programs and permit the children 
to play them at a more convenient time. 

The A725 uses a transformerless 
power supply with one side of the line 
and B -minus connected to the chassis 8+4 b o 

through a 0.1 -jtf capacitor. Although 
there is no direct connection between 
the line and chassis, the chassis is hot 
when the ungrounded side of the line 
is connected to B- minus. 

50L6-GT 
PWR AMPL C9_..05 C8, .O5 

. R13 82K 

TO SPKR 

VC 

TO VC IN 

RECORDING HEAD 
0 

OK B+ 

RII 
250K 

NEON LEVEL INDIC 

B- 

RIO 

RECORD PLAY PART OF SI 

Fig. 2 -A novel tone- compensating network. 

SERVICE NOTES ON SOME PHILCO SETS 

By W. G. ESLICK 

Here are some hints for technicians 
on repairing and improving several 
frequently encountered models of Philco 
receivers. 

Model. 46 -1201, 1203, 48 -1253, 1260: 
Replace the oscillator coil with one not 
having a capacity winding. Use a 47 -µµf 
capacitor between the coil and the 7A8 
oscillator grid. Shunt a 10 -µµf negative - 
temperature- coefficient capacitor across 
the oscillator tuning capacitor. 

Models 46 -200, 201, 202, 203, 420, 
421, 250: If the oscillator is not stable 
at the low frequencies, change the os- 
cillator grid -leak resistor from 47,000 
to 120,000 ohms. 

Model 46 -4.80: If there is oscillation 
when the set is switched to FM, install 
a 240 -µµf capacitor across C316, which 
can be found by tracing the wire from 
pin 3 of the 6H6 socket, through a 33,- 
000 -ohm resistor, to pin 1 on the band- 

MAY, 1949 

switch. From here C316 (.01 µf) goes 
to ground. 

To prevent oscillator drift on the 
same model when the push- buttons are 
used, replace C412 (485 -uttf silvered 
mica capacitor) with a ceramic capaci- 
tor of the same value. Replace C413 
(285 7LILf) in the same manner. Both are 
across push- button oscillator coils. 

To prevent drift and failure of the 
7F8 in the 46 -480, remove the 1- megohm 
resistor which goes from the 7F8 mixer 
cathode to B +. Change R300 (4,700 
ohms, in the 7F8 plate circuit) to 47,000 
ohms. 

Model 46-120: If the set lacks pep, 
the second i.f. transformer may be bad 
due to heat from the tubes. Replace it 
with a Philco part No. AD -1024. 

Model M8 Record Changer: If the 
changer keeps cycling, check the spring 
on the retractable segment of the cam 

gear. If the spring is broken, replace 
the whole gear. If not, and if the seg- 
ment is not binding, bend the little "ear" 
that stops the trip plate; it probably 
does not come over far enough to lock 
the segment. Be sure the little copper 
vane is at about a 40- degree angle when 
on trip. 

Sets using 50A5 and 50X6: Replace 
the 50A5 if the tone is "mushy." If the 
50A5 was shorted, replace the 50X6 as 
well. Check both voltage -doubling ca- 
pacitors in the 50X6 circuit and all by- 
pass and coupling capacitors. 

1941 models using "beam -of- light" 
phonograph, 7B5 oscillator, and 7Y4 
rectifier: Replace the 7B5 with a 7A5 
and the 7Y4 with a 7Z4. This will make 
the beam light brighter and give more 
volume. Replace the two .01 -µf coupling 
capacitors in the circuit of the 41 output 
tubes, regardless of test results. 
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501 Servicing 

EVERY electrical circuit, whether 
it be a 1 -inch length of wire or a 
cross -country telegraph line, has 
three "built -in" electrical proper- 

ties: resistance, inductance, and capa- 
citance. The first two of these we have 
already encountered in previous chap- 
ters; now we are ready to grapple with 
the third. 

Capacitance is like discarded chew- 
ing gum; you may find it almost any- 
where. Any time you have two electrical 
conductors separated by a nonconduct- 
ing mediuny you hare a capacitor; and 
a capacitor is to capacitance what a 
doghouse is to a dog; it is where you 
normally expect to find it. By the light 
of this definition, you can see that your 
pocket watch and the furnace in the 
basement below form a capacitor; so 
does a clothesline and the antenna 

+1 

-T 
jsz 

AMMETER 

ac/"/" 

Fig. I -Test setup shows capacitance effects. 

stretched above it; so does a moisture - 
bearing cloud and the earth beneath. 

In this free or "stray" state, capaci- 
tance is of little or no value; in fact it 
is often a nuisance. But when it is con- 
trolled and "lumped" in definite units, 
it is every bit as important to electric- 
ity as are resistance and inductance. 

In its "cultured" state, capacitance 
comes in the packaged form of con- 
densers, the common name for capaci- 
tors. There is a wide variety in the 
form and material used in such conden- 
sers; but before we start studying these 
practical units, let us see how a simple 
basic capacitor operates. Once we grasp 
how it works, we shall know how all 
capacitance units function. 

Take a good look at Fig. 1. Here we 
have a capacitor C, consisting of two 
parallel flat metal plates with an air 
space between them. Switch S2 connects 
across these plates. The double -pole 
switch St permits us to connect the 
battery directly to the plates. An am- 
meter, an instrument for indicating 

Part IV - Capacitance 
By JOHN T. FRYE 

both the intensity and direction of any 
electrical current passing through it, is 
inserted in the lead going to the top 
plate of the capacitor. 

To begin, let us say that Si is open 
and that we have momentarily closed 
S2 and then reopened it. 

Now, suppose we close switch Si. As 
we do so, the ammeter pointer flips over 
and then drops back to zero, indicating 
that a momentary current passed 
through it. Next, let us open S1 so as 
to disconnect the battery. What hap- 
pens? Nothing; the ammeter pointer 
does not budge. But, suppose we now 
close 2. As we do so, the ammeter needle 
flicks again, but in the opposite direc- 
tion, indicating a reverse flow of cur - 
tent. 

Paradox or sense? 
Several questions should be pulsing 

through your head at this point: Why 
did current flow in this circuit when we 
connected the battery? There was no 
complete circuit, for the plates of the 
condenser were separated by insulating 
air. After the current started flowing, 
why did it stop? Where did the current 
come from that caused the meter to flick 
when we closed S2? It could not come 
from the battery, for that had already 
been disconnected. 

The explanations, as usual, go back 
to electron theory. The momentary clos- 
ing of switch S2 before we connected 
the battery allowed any excess of elec- 
trons on either capacitor plate to flow 
through the switch and balance the 
electron distribution. At the instant 
the battery was connected, however, the 
positive terminal put a strong "come 
hither" on the negative electrons of the 
top plate, and they surged through the 
wire and the ammeter to that terminal, 
causing the ammeter to register their 
passage as they did so. At the same in- 
stant, the pent -up excess of electrons 
on the negative terminal of the battery 
rushed out on to the bottom plate of 
the condenser like school kids spilling 
out on the playground at recess. The re- 
sult of this simultaneous "push- pull" 
action was to leave the top plate with 
a deficiency of electrons, giving it a 
strong positive charge, while the lower 
plate was strictly "Standing Room 
Only" with electrons and so had a nega- 
tive charge. 

As more and more electrons left the 
top plate and crowded on the lower 
plate, the charges on the two plates in- 
creased in opposite directions until the 
difference between them was exactly 
equal to the difference in potential be- 
tween the two terminals of the battery. 
At this point, the electrons stopped 
flowing, because the pushing and pull- 
ing force of the charged plates exactly 
balanced the equal and opposing force= 
of the battery terminals. 

Nothing happened when we opened 
Sl, for there was no path by which the 
excess of electrons on the lower plate 
could reach the electron- hungry upper 
plate. Since this state of unbalance still 
existed, a voltage equal to that of the 
battery still was present between the 
plates, even though the battery itself 
had been disconnected. 

The instant we closed S2 we provided 
the needed connecting path, and the dis- 
placed electrons rushed through it and 
through the ammeter to the upper plate. 
Since this time the electrons were flow- 
ing to the upper plate instead of away 
from it -as they were when the battery 
was first connected -the ammeter point- 
er moved in the opposite direction. As 
soon as the electrons were once more 
evenly divided between the two plates, 
they ceased to flow; and we were right 
back to the point we were before we 
started charging and discharging the 
capacitor. 

We might have made one other ex- 
periment: When we had the battery 
connected to the capacitor (S1 closed), 
if we had slid a sheet of glass between 

DIELECTRIC 
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Fig. 2- Capacitor plates after being charged. 

the plates, we should have noticed that 
the ammeter pointer flicked again, in- 
dicating that more charge was moving 
into the capacitor. When we removed 
the glass, the pointer would have moved 
in the opposite direction, showing that 
this new additional charge had moved 
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back out of the capacitor. An explana- 
tion of why the material used as the 
insulating medium of a capacitor (it 
is called the capacitor dielectric) affects 
the charge the capacitor will take will 
be given a little later. 

It is apparent that a capacitor is a 
device for storing an electrical charge. 
The measure of its ability to do this 
storing is its capacitance. The amount 
of the charge stored depends upon how 
many electrons we can force to leave 
the top plate and congregate on the 
bottom plate. We know that the more 
voltage we have in our charging battery, 
the more power we have to do this 
forcing; so it should not come as a sur- 
prise that the unit used to measure the - capacitance depends both on the number 
of electrons stored and the voltage nec- 
essary to do the storing. This unit is 
called the farad. One farad is the ca- 
pacitance of a capacitor in which a 
coulomb (6.28 X 1018 electrons) of elec- 
tricity is stored when an e.m.f. of 1 

volt is applied. This unit is too large 
for practical use; so the microfarad 
(µf), a millionth part of a farad, and 
the micromicrofarad (µµf), a millionth 
part of a microfarad, are always used 
in radio. 

The "why" of capacitance 
We have explained what happens 

when a condenser is charged, but we 
have not explained why. Truth to tell, 
the pundits of electronics tend to take 
refuge in such phrases as "it is be- 
lieved," "the theory is held," and "we 
may assume" when they go to talking 
about this subject; but here is what is 
generally thought: 

A charged capacitor looks like Fig. 2, 
in which the ellipses between the plates 
represent, in a greatly exaggerated 
form, the out-of -round orbits of the 
electrons of the dielectric atoms in their 
paths about their respective positive 
nuclei. The orbits are out -of -round be- 
cause of the attraction of the positively 
charged upper plate and the repulsion 
of the negatively charged lower plate. 
Were the electrons of the dielectric free 
to move, they would go straight to the 
positive plate; but since they are tight- 
ly bound, the best they can do is deviate 
slightly from their normal circular 
path. 

When these orbits are comparatively 
easy to push out -of- round, their counter - 
repelling action on the electrons trying 
to muscle their way on to the negative 
plate will be comparatively weak, just 
as a weak spring puts up a feeble re- 
sistance to being compressed; conse- 
quently a large number of electrons 
can force their way onto the plate. The 
capacitance of the capacitor will be 
larger than it would be with a dielectric 
material in which the electron orbits 
were harder to distort. In the latter 
case, since the dielectric electrons would 
stubbornly refuse to budge from their 
orbits, the electrons trying to wedge 
their way on to the negative plate by 
distorting these orbits would be re- 
buffed, and the storage ability would be 
lessened. 

MAY. 1949 

These capacitors illustrate the many types the technician will encounter in his servicing. 

We could increase the capacitance by 
using a thinner slice of dielectric ma- 
terial, allowing the plates to come closer 
together. This would reduce the total 
number of the repelling dielectric elec- 
trons and so permit more electrons to 
collect on the negative plate of the con- 
denser. 

It is evident, then, that we can in- 
crease capacitance in three different 
ways: 

(1) We can increase the size of the 
active portion of the plates. The active 
portions of the plates are the portions 
that are directly opposite each other and 
with the dielectric material squarely 
between them. Increasing the size of 
these portions means that we have more 
electrons to draw from the positive 
plate and more room on the negative 
plate to store them. When you remem- 
ber that the resistance of the electrons 
of the dielectric material is "softened 
up" by the double action of the lower 
and upper plates, working as a com- 
bined pushing and pulling team, you 
can see why only the portions of the 
plates considered active have much ef- 
fect on the capacitance. 

(2) We can reduce the thickness of 
the dielectric material as discussed 
above. 

(3) We can use a dielectric material 
whose electron orbits are more easily 
distorted. 

The effect that the dielectric has on 
the capacitance is called the dielectric 
constant of the material and is ex- 
pressed by the symbol K. Air is as- 
signed a K of 1, and all other materials 
are compared with this. For example, 
replacing the air dielectric of a given 
capacitor with mica will multiply its 
capacitance about 5 to 7 times; so we 
say that mica has a K or dielectric con- 
stant, of 5 -7. In the same way glass has 
a K of 4.5 -7, and some rutile ceramics 
have a K of 90 -170. No wonder the little 
cusses can pack so much capacitance in 
so small a space! 

An ideal capacitor would be one with 
insulation so perfect that absolutely no 
current could leak across from one plate 
to the other; but ideal capacitors are 
like ideal picnics -they are never quite 
realized. We have no perfect insulators, 
and there is always some leakage. A 
capacitor with high leakage current is 
said to have a high power factor; just 

remember that in capacitors power fac- 
tors are like living costs -the lower, 
the better. 

If we keep increasing the voltage 
across the plates of a capacitor, we 
eventually reach a point where the cur- 
rent will break through the dielectric 
and destroy it (unless, of course, it i; 
air). Increasing the thickness of the 
dielectric will make this breakdown 
voltage higher, but it will also reduce 
the capacitance. Most capacitors used 
in radio work carry, in addition to 
their capacitance value, a marking in- 
dicating the maximum voltage with 
which they are to be used. These volt- 
age ratings may vary all the way from 
a half -dozen volts to several thousand 
for various applications. 

The picture shows the wide variety 
of capacitors used in radio work. In the 
next chapter we will take up the actual 
construction of capacitors, the good and 
bad points of each type. We will also 
find out why it is necessary to have so 
many different forms of capacitors 
when they all operate on the same basic 
principle. 

If you are impatient to get to this 
discussion of the practical aspects of 
capacitor construction, just remember 
that unless you have a good, firm grasp 
of the theory of operation, you will 
have a hard time understanding any 
type of construction, whether it be an 
internal combustion engine or a baby's 
three -cornered pants! 

AUTOTRANSFORMER 
While converting a 110 -volt a.c. -d.e. 

radio to operate on 220 volts a.c., I was 
unable to get a suitable step -up trans- 
former or line -cord resistor. I took an 
old power transformer with a burned 
out primary and connected the 220 -volt 
line across the ends of the high -voltage 
secondary. The radio was connected be- 
tween the center tap and one side of 
the winding. I have used this method 
with good results for some time. 

D. E. O'N. WADDINGTON. 
Natal, South Africa. 

(When selecting a transformer for 
such service, be sure to select one with 
a secondary capable of carrying compar- 
atively heavy current. The same setup 
can be used for operating 220 -volt equip- 
ment from 117 -volt a.c. lines, that is, 
for stepping voltage up.- Editor) 
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Television and FM Alignmen f ;I 

McMurdo Silver Model 911 generator. 

THE modern television receiver im- 
poses many new service problems 
that have no counterparts in the 
more familiar AM practice. Align- 

ing TV sets requires specialized appa- 
ratus with which the average service 
technician has had little experience. 

Television, without a doubt, will be 
the major broadcasting field within a 
very few years; the wise technician is 
the one who is now preparing to be a 
part of this lucrative industry. There 
are only three things that he must 
possess: a thorough knowledge of TV 
receivers, modern service equipment, 
and a knowledge of how to use this 
equipment intelligently. 

Reference to the schematic ( Fig. 1) 
indicates the essential circuits of a TV 
alignment instrument. Two 12AT7 twin - 
triodes are used as reactance modulator, 
fixed -frequency oscillator, variable -fre- 
quency oscillator, and mixer. The re- 
actance modulator causes the frequency 
of the "fixed" oscillator to shift around 
its center frequency when a modulating 
voltage is applied to the reactance mod- 
ulator grid. The linear variation of the 
fixed oscillator (the amount that the 
carrier may be shifted in either direc- 
tion) is controlled by the setting of Pl, 
the sweep -control potentiometer. We 
have, therefore, a fixed oscillator whose 
frequency may be swept or frequency - 
modulated some 10 mc at the maximum 
setting of Pl. The amount of carrier 
swing is shown directly on a scale. 

The output of the fixed oscillator is 
taken from across the cathode resistor 
R2 and fed to the grid of the mixer tube 
through the coupling capacitor C8. The 
output of the variable- frequency oscil- 
lator is also fed to this mixer grid 
through the 10 -µµf capacitor. The mixer 
tube operates as a cathode follower, its 
cathode load being the output control 
P2. Both the sum and difference fre- 
quencies generated by the mixing of the 
',Chief Engineer, McMurdo Silver Co. 

How to align television and 
FM receivers, using a modern 
sweep generator and 'scope 

By 
DOUGLAS H. CARPENTER* 

two oscillators are available across P2. 
The frequency of the fixed oscillator 

in the McMurdo Silver Model 909 and 
911 sweep generators is set at 114 mc. 
The variable- frequency oscillator in 
both instances covers the range of 37 to 
112 me. For this discussion the Model 
909 may be considered similar to the 
911, with the exceptions that the 911 
contains the crystal marker circuit 
(a 12AU7), and the phasing control 
(P3), shown in Fig. 1. 

The frequency range produced by the 
mixing of the variable and fixed oscil- 
lators is a continuous 2 to 226 mc, 
directly calibrated in three scales on 
the main vernier tuning dial. The first 
range of 2 to 77 mc is produced by the 
difference between the two oscillator 

o 

REACTANCE MOD 

I2AT7 FIXED OSC 

1. 1 

frequencies. The second or middle scale, 
calibrated 60 to 154 mc, is the second 
harmonic of this difference frequency. 
The sweep width in this instance is 
double that obtained on the 2 -77 -mc 
range. The outer scale, calibrated from 
151 to 226 mc, represents the sum fre- 
quency generated by the mixing. 

When tau high- frequency oscillators 
are mixed to produce a low- frequency 
output, it is extremely difficult to keep 
the lower frequency accurate. Drift in 
either oscillator which is only a small 
percentage of its fundamental frequency 
may show up as a large error when 
translated to the low- frequency mixed 
output. It is for this reason that manu- 
facturers advocate the use of marker 
signals accurately to trace out pattern 

I2AU7 
C9- C9A- 7- 45Nuf' 

150uuf 

5101 I4005 
SWEEP WIDTH 

4 3 30K .000s 

C6 

Ó 
210 10-IIOuu} I 
K( l 

r M 
5.IK 

VAR FRED OSC 

50p0 

2 

XTAL 

.0005 

ARKER 05C 

XTAL 

50puf 47K 

3-30puf 

PWR SW 

07VAC 

10K 20ppf 

12AT7 

foul 
270K 

Ce 

MIXER 

33 47K 

e--N1Ar- 
4005 

T 

33 i 

301( 5.1 

.05 

30K 
( 

P2 25 .02 

OUTPUT RF OUTPUT 

11- 
.0005 

L6K /2W 

Té 350v á¡ 

HOR SWEEP 

SAWTOOTH 

R1 200K I60n. SINE 

Fig. 1-Schema 

CIO P3 500K 
+ 

.05 S.IK PHASING 
R4C 

c of the 911 The instrument includes marker oscillator and sync outputs. 
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response and to determine TV frequency 
and bandwidth. Some manufacturers 
have gone so far as to use dials that 
cannot be read closely enough for align- 
ment work, thus forcing the technician 
to use a separate marker system. The 
only method of avoiding the use of a 
separate marker is to recheck dial cali- 
bration against known sources and corn- 
pile a chart of the most -used points. 
Although such a system may be used 
with relatively narrow passbands such 
as with FM, i.f. and discriminator pat- 
terns, it is definitely not applicable to 
video i.f. work. For this reason the 
marker system and phasing control 
have been incorporated in Model 911. 
Both Models 909 and 911 may be used 
for either FM or TV alignment, but the 
909 requires a separate external marker 
system to determine the exact frequency 
and bandwidth of TV patterns. This 
marker may be any test oscillator of 
the correct frequency and necessary 
accuracy. The Model 911 is an "all -in- 
one" instrument incorporating a dual 
crystal -marker system as well as a 
phasing control used to produce a single 
image when inspecting asymmetrical 
passbands such as video i.f. responses 

FM and TV receivers may be aligned 
rapidly with either instrument. The 
important points with an FM receiver 
are the i.f. and discriminator patterns. 
The table has been prepared as a quick 
reference guide. It assumes that phas- 
ing control is used in television align- 
ment. The phasing control circuit in- 
corporated in Model 911 can be copied, 
and built externally or into the 909, as 
the technician prefers. The phasing net- 
work consists of C6, C10, R10, R4c, 
and P3. The only connection that has to 
be changed in the 909 is the shield braid 
of the horizontal synchronizing cable. 
In manufacture this was connected in- 
ternally to ground. It must be discon- 
nected and utilized as the means of ob- 
taining the 60 -cycle phased voltage 
through C6. It serves as the output 
line for this voltage, and a phone tip 
may be connected to the output end of 
the cable braid to allow convenient con- 
nection to the 'scope binding post. The 
phasing network may be built in a few 
minutes, and all components are com- 
mon in any radio shop. 

It will be noted in Fig. 1 that two 
separate types of 'scope- control voltages 
are available from Model 911. These two 
voltages are provided to accomplish 
direct control of the beam through the 
horizontal amplifier for two different 
conditions. When the sweep generator 
is used to inspect a symmetrical pass - 
band, the output connection labeled 
SAWTOOTH is connected to the high side 
of the horizontal amplifier. No separate 
ground connection need be provided for 
the control voltages in any case, as a 
ground is made automatically when the 
'scope's vertical amplifier input is con- 
nected to the receiver. Symmetrical 
passbands include FM- receiver i.f. and 
discriminator responses, and sound 
channels of television sets. The control 
voltage provided in this case is a 120 - 
cycle sawtooth that is in phase with the 
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reactance- modulator sweep voltage. 
Since the fixed oscillator is swept with a 
60 -cycle sine wave, the sweep rate is 
twice this, or 120 sweeps per second. 
If the coarse frequency control of the 
'scope is turned to OFF and the 120 - 
cycle sawtooth voltage is used for direct 
control through the horizontal ampli- 
fier, mirror -image responses will be 
observed. 

This means that two response curves 
will be seen, one the actual response, 
the other the same curve backward. To 
illustrate this, assume a very distinct 
asymmetrical i.f. response as shown in 
Fig. 2 -a. (This is never obtained in 
practice but it makes a good illustra- 
tion because the upper- and lower -fre- 
quency slopes are obviously different.) 

The sawtooth voltage sweeps the 
cathode beam to the right in r ¡_ second. 
The first half -cycle of the 60- cycle- 
modulated generator output passes 
through the i.f. amplifier under test in 
Yr. second. Therefore, on the first half 
of the modulator cycle, the actual am- 
plifier response curve is shown on the 
oscilloscope screen. 

Servicing 
I S3 

Now, in the second half -cycle of mod- 
ulation, the generator output is swept 
over the same frequency range, but 
front high to loto frequency -backward. 
The 120 -cycle sawtooth, however, again 
traverses the screen in the scone direc- 
tion as before, toward the right. The 
beam spot is being pushed to the right, 
but its vertical deflection is governed 
by the amplifier response curve in re- 
verse because the modulator is making 
the frequency decrease rather than in- 
crease as it did on the fit-st half -cycle. 
The result is that the reversed picture 
of the amplifier response will appear 
on the screen. It will be exactly where 
the actual response appeared during the 
first half -cycle if the center of the re- 
sponse is at the center frequency of 
the FM generator. Since the two are 
being traced at a comparatively high 
rate of speed, the eye sees both the 
actual and reversed curves simultane- 
ously. The two are superimposed, re- 
versed-or mirror -images of each 
other as the drawing (Fig. 2 -b) clearly 
indicates. 

(Continued on following page) 

Alignment 

ALIGNMENT TABLE 

Generator 
connections 

FM 
discriminator 
(ratio -detector 
type) 

converter 
grid 

'Oscilloscope 
connections 

Oscilloscope 
control 
voltage 

junction of dis- 
criminator - 
transformer 120 -cycle 
tertiary winding sawtooth 
and de- empha- 
sis network 

FM 
oscillator 

FM 
r.f. 

FM i.f. 
(limiter - 
discriminator 
type) 

FM 
discriminator 

antenna 
post 

as for i.f. 
alignment 

Notes Response 

substitute I 

volt flashlight 
cell for 3 -8 -1f 
stabilizing ca- (Fig. 4 
pacitor; receiver 
oscillator 
shorted 

each i.f. grid limiter grid in turn resistor 

converter 
grid 

ungrounded 
discriminator 
cathode 

120-cycle 
sawtooth 

Fig. 3 

adjust for maxi- 
Fi- g 3 mum amplitude 

short receiver 
oscillator Fig. 3 

FM i.f. 
(ratio -de- 
tector type) 

TV 
video i.f. 

each i.f. grid 
in turn 

¡unction of dis- 
criminator - 
transformer 
tertiary winding 
and de- empha- 
sis network 

Fig. 4 

disconnect 
3 -80 stabilizing 
capacitor; re- Fig. 3 

ceiver oscillator 
shorted 

each i.f. grid °cross video 

in turn second -detector 
load resistor 

60 -cycle 
sine 

adjust phasing 
control for 
single image; 
employ markers Fig. S 

to establish 
correct band- 
width 

TV 
oscillators 

TV r.f 

antenna posts not used not used 

onfenna posts 
across second- 60 -cycle 
defector load sine 

set generator to 
center of sound 
channels; adjust 
trimmers for 
loudest 120 - 
cycle sweep tone 
at speaker 

see test Fig. 6 
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Suppose now that the amplifier being 
tested is an FM i.f. Ideally, the curve 
should be symmetrical -the slope on 
both high- and low- frequency ends 
should be the same. As the correct ad- 
justments are made in the set to achieve 
symmetry, the actual and image slopes 
on one side will tend to approach each 
other, the more slanting one becoming 
steeper and the more vertical one be- 
coming more gradual. The same will 
occur on the other side. When the upper - 
and lower- frequency slopes are exactly 
equal, and the center frequency of the 
passband is the same as the center fre- 
quency of the generator, the actual and 
mirror -image curves will coincide and 
only one curve will be seen. 

This type of response is desired in 
the alignment of FM receivers. If the 
output cable labeled 60 -cvcLE SINE is 
used for direct control through the hori- 
zontal amplifier, one image will be ob- 
served when the phasing control is 
properly adjusted. It is of little value 
to obtain one image of a symmetrical 
passband because the advantage of vis- 
ual comparison of opposite sides is lost. 
It would also be confusing to have a 
mirror -image response of an asymmet- 
rical pass band (such as a video i.f.) 
because opposite sides of the pattern 
should have different slopes and trap 
responses. For this reason two distinct 
types of control voltages are made 
available to satisfy the two entirely 
different conditions. When using Mod- 
els 909 and 911, the time base of the 
'scope is turned off, and no additional 
'scope adjustments are necessary. 

Alignment procedures 
Here is a typical alignment procedure 

using the 911. Reference to the table 
will simplify the explanations. 

PREO 

MARL RESPONSE 

ACTUAL RESPONSE 

1/120 SEC 

MIRROR PAGE 

Fig. 2 -An example explains the mirror image. 

To align an FM receiver it is first 
necessary to short out the receiver os- 
cillator. The sweep -generator output 
clips are connected from the last i.f. 
grid to ground. The 'scope coarse fre- 
quency control is turned to oFF. The 
120 -CYCLE SAWTOOTH cable is connected 
to the high side of the 'scope's horizon- 
tal amplifier. Connect the vertical am- 
plifier across the first limiter grid re- 
sistor. When appropriate sweep is ap- 
plied, the mirror -image response of Fig. 
3 will be obtained. The last i.f. trim- 
mers are adjusted so that the two pat- 
terns coincide. This procedure is re- 
peated, connecting the generator in 
turn to each preceding i.f. grid and 
finally to the converter grid. 

Without changing the dial setting of 

the sweep generator, connect the 'scope 
vertical amplifier to the ungrounded 
discriminator cathode. Adjust the dis- 
criminator trimmers until a symmetri- 
cal pattern like that of Fig. 4 is ob- 
tained. If the FM receiver employs a 
ratio detector, simply follow the in- 

Fig. 3 (left) and Fig. 4 (right)-FM receiver 
If. and discriminator oscilloscope patterns. 

structions given in the table for this 
case. 

The next step is to adjust the oscil- 
lator and r.f. sections. The receiver 
oscillator is restored and the generator 
connected to the antenna binding posts. 
The 'scope's vertical amplifier is again 
connected across the first -limiter grid 
resistor (in the case of ratio- detector 
receivers follow the table). The gen- 
erator dial is set to the appropriate r.f. 
alignment frequency, and the oscillator 
trimmer adjusted to give the superim- 
posed i.f. patterns. The r.f. trimmers 
are next adjusted for maximum ampli- 
tude. 

The problems encountered in video i.f. 
alignment are entirely different. Here 
we are dealing with a passband some 
4 mc wide as well as with adjacent 
trap circuits which must be set up prop- 
erly. Reference to Fig. 5 reveals that 
this pattern is not symmetrical. For 
these reasons it is desirable to observe 
only one image on the 'scope screen. The 
output cable labeled 60 -cYcLE SINE is 
connected to the high side of the 'scope's 
horizontal amplifier. The vertical ampli- 
fier is connected across the video second - 
detector load resistor. The generator 
output clips are connected from the last 
video i.f. grid to ground. The phasing 
control is adjusted to obtain a single im- 
age. If this control is not adjusted 
properly, a double image will be ob- 
served, resembling somewhat the mir- 
ror -image effect described before. 

The output of the generator is pro- 
gressively moved, stage by stage, from 
the last i.f. grid through to the con- 
verter. Exact responses specified by the 
manufacturer must be duplicated in 
each stage. For stagger -tuned systems 
this cannot be overemphasized. A varia- 
tion in the pattern response of any sin- 
gle stage could result in a loss of pic- 
ture contrast and quality. 

The 5 -mc crystal marker is next 
turned on. The variable amplitude con- 
trol of this oscillator (30k in the sche- 
matic of Fig. 1) is adjusted to give a 
convenient -sized pip on the pattern. 
This pip is a harmonic of the 5 -mc 
oscillator, and in the case of a standard 
i.f. will lie at 25 mc. If the pip appears 
at the proper point in the over -all re- 
sponse, the initial alignment procedure 
may be considered correct. 

The next step is to adjust the trap 

circuits. The 5 -mc oscillator is turned 
off and the 1 -mc oscillator employed. A 
series of pips 1 mc apart will be ob- 
served across the i.f. response. One of 
these will lie at the same spot as the 
5 -mc pip previously observed. It is then 
a simple matter to count down or up 
from this reference pip to determine 
exact bandwidth and frequency. 

The trap circuits are next adjusted 
in relation to the 1 -mc pips. The two 
marker oscillators should not be used 
simultaneously, nor need they be. Un- 
less the two oscillator harmonics are 
exactly equal, an audio voltage is cre- 
ated by the difference. The audio volt- 
age will show up on the pattern unless 
a filter is employed between the gen- 
erator and the 'scope. This is not harm- 
ful in any way. The oscillators may be 
brought to zero beat by adjustment of 
C9 and C9a. The oscillators can be re- 
ferred to W W V at 5 mc. 

All that has been done with these 
crystal oscillators may be accomplished 
by the serviceman's own test oscillator, 
if it can be calibrated accurately, and 
Model 909. 

Fig. 5 (left) and Fig. 6 (right) -Video i.f. 
and television ri. patterns on 'scope screen. 

The next job is to set the oscillator 
and r.f. sections for all channels. The 
oscillator is restored to operation and 
the generator connected to the antenna 
posts. The receiver is set to the highest 
channel, and the fine frequency control 
adjusted half way. The generator is set 
to the center of the sound channel and 
the oscillator adjusted until the 120 - 
cycle sweep signal is heard in the re- 
ceiver loudspeaker. All channels are set 
in this manner, working from the high- 
est to the lowest frequency. 

R.f. sections usually require little or 
no adjustment. Most modern TV receiv- 
ers employ preset coils, and do not rely 
on capacitive or inductive compensa- 
tion. The turns are set at the factory; 
and if the set is functioning satisfac- 
torily, it is better not to attempt adjust- 
ment. 

If the set employs capacitive or in- 
ductive (slug) compensation, connect 
the generator to the antenna posts. Con- 
nect the 'scope vertical amplifier across 
the second- detector load, and the 60- 
cycle control voltage to the high side 
of the horizontal amplifier. Again one 
image of the video i.f. response will be 
observed when the generator is set to 
the appropriate r.f. channel. The com- 
pensating trimmer for the r.f. coil is 
now adjusted carefully for a slight in- 
crease in the height of the image. Start 
at the highest channel and work down. 

The table can be used as an alignment 
reference when using either the instru- 
ments described or similar apparatus. 

RADIO- ELECTRONICS for 
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MICROWAVES 
Part II -.in introduction to 

standing hares, cavity res- 
orators, and representative 
examples of u.h.f. plumbing 

By C. W. PALMER 

N Part I of this series we considered 
a number of the practical factors 
governing the use of waveguides for 
ultra - high - frequency transmission 

and reception. 
The use of parallel -wire and co -axial 

transmission lines becomes impractical 
above approximately 3,000 mc because 
of the greatly increased losses as fre- 
quency rises. For example, RG /8U co- 
axial cable, which has a loss of 0.13 db 
per 100 feet at 1 mc and 2.1 db at 100 
mc, has a loss of 18 db at 3,000 mc; and 
AG /58U cable, which has a loss of 0.24 
db per 100 feet at 1 mc, has losses of 
4.1 db at 100 me and 34 db at 3,000 mc. 
A glance at Fig. 1 shows how loss in- 
creases with frequency for these two 
popular cables. 

This explains why such a wide inter- 
est has been displayed by u.h.f. investi- 
gators in the development of wave - 
guides. The loss in 1 x /2-inch wave- 
guide for frequencies from 6,500 to 12,- 
500 mc was shown in Part I of this 
series. It drops from 80 db per 100 feet 
at 6,500 mc to 30 db at 12,500 mc. Sim- 
ilar values of attenuation are found for 
other sizes of waveguide for their op- 
timum frequency ranges. Also, the 
waveguide will carry much higher pow- 
er than co -axial conductor without arc- 
ing over. 

A waveguide can be used at any fre- 
quency above its cutoff point, but a cer- 
tain band of frequencies is transmitted 
with the least loss. This is due to the 
"skin" resistance on the inside of the 
waveguide, which increases with fre- 
quency. Since the penetration of radio - 
frequency currents into the surface of 

MAY, 1949 

a conductor (in this case the inside wall 
of a waveguide) is inversely propor- 
tional to the frequency, it follows that 
at frequencies above some critical point 
there will be an increase in loss. Table I 
shows the skin penetration and resis- 
tance of some commonly used waveguide 
electroplating and fabricating metals - 
the five most commonly used in wave- 
guide construction. 

Standing waves 
Standing-ware ratio is a term often 

heard where transmission lines as well 
as waveguides are concerned. If a 
length of waveguide 's provided with 
movable ends so that it becomes a 
closed container, it will resonate at a 
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For extracting samples 
of energy traveling in 
either direction along 
a waveguide, direction- 
al couplers are needed. 

particular frequency just like a tuned 
circuit consisting of a coil and capaci- 
tor. This is because the voltages are re- 
flected by the end plates and reinforce 
the applied voltage at one and only one 
frequency. At this frequency the re- 
flected voltages combine with the ap- 
plied voltage and thus increase the 
original voltage at one point in the 
cavity (where we place the pickup di- 
pole or loop). 

This subject of standing waves in 
transmission lines and waveguides is so 
important in the practical application 
of microwave plumbing that it is well 
for us to spend some time on the sub- 
ject. 

Let us look at Fig. 2 which shows a 
rope secured to a stationary hook and 

TABLE I 

R. F. RESISTANCE AND SKIN PENETRATION 

Depth of current penetration is given in 

millionths of meter (.001 mm). 

100 mc 1000 mc 10,000 me 

Metal Ohms Depth Ohms Depth Ohms Depth 

Silver .0025 6.5 .008 2.0 .025 .65 

Copper .0026 6.6 .0083 2.1 .026 .66 

Gold .0032 8.2 .0103 2.6 .032 .82 

Aluminum .0034 8.6 .011 2.7 .034 .86 

Brass .005 12.6 .016 40 .05 1.26 
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swung back and forth to provide a wave 
motion. If the rope is held at the cor- 
rect tension and swung back and forth 
rhythmically (simulating waves of 
oscillating or alternating voltage), 
modes will be formed as shown by the 
cross -over of the solid and dotted lines 
where the rope remains stationary while 
other parts of the rope move back and 

UWE MOTION BY SWINGING ROPE 

BACK AND FORTH 

/ 1 N 

MODES AT WHICH ROPE REMAINS STATIONARY 

WAVE REFLECTED 

FROM HERE 

PRODUCING A 

STANDING WAVE 

Fig. 2- Swinging rope forms loops and nodes. 

forth. This is caused by the wave re- 
flected by the stationary end of the rope 
producing a standing wave in the mo- 
tion of the rope. 

Now if we have a transmission line 
of two infinitely long parallel wires 
connected at one end to a source of r.f. 
power, as shown in Fig. 3 -a, the r.f. 

IRF OSC. 

i 
AT METEII 

TRANSMISSION LINE - INFINITELY LONG 

VOLTAGE 

m 
DISTANCE ALONG LINE 

SNORT URCUIT 
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1 \ ` 
I VOLTAGE MA%IMUa 14-1-1.1 +l REFLECTIONS 

VOLTAGE I / \ AAlW41Y5ORSTART 

VOLTAGE MINIMUMS z A 
b 

Fig. -3 Standing waves form on shorted line. 

voltage will travel along the line with 
no reflections and there will be no 
standing waves; but if we provide a 
short circuit across the line at some 
paint as at b, reflections will occur, with 
resulting standing waves, voltage max- 
ima and minima along the line at 
intervals. 

If a resistance connected across the 
transmission line matches the charac- 
teristic impedance of the line (depend- 
ing on the space between the wires and 
their size), the outgoing signal from the 
source is completely absorbed by the 
load and there are no reflections or 
standing waves. This is usually desir- 
able in connecting a signal source to a 
load (as in connecting a transmitter to 
an antenna) since the maximum amount 
of power is delivered by the source to 
the load. 

When the load is resistive and 
matched to the impedance of the line, 
the voltage is essentially the same all 
along the line; the length of the line is 
not critical. The impedance is uniform 
along the line and is equal to its char- 
acteristic impedance. The standing - 
wave ratio is extremely low and there 
is, therefore, a maximum transfer of 
energy. 

If the load is not matched to the line 
or is reactive instead of resistive, the 
signal is reflected back from the load. 
The standing -wave ratio is high, and 
the voltage varies greatly from one 
half -wave position to the next. The 
length of the line is critical, and there 
is a loss of power. 

All these characteristics of transmis- 
sion lines with respect to standing 
waves also apply to waveguides, though 
the method of determining the stand- 
ing -wave ratio and correcting for a mis- 
match or high standing -wave ratio is 
different. 

In waveguides, standing -wave ratio 
is checked by means of a special section 
of guide having a narrow slot cut paral- 
lel to the axis of the guide (located at 
the maximum of the electrostatic field). 
A probe with a crystal detector and a 
d.c. microammeter is used to indicate 
the presence of standing waves. The 
photograph shows a slotted waveguide 
section that can be used to measure 
standing -wave ratio, impedance, and 
frequency. 

Cavity resonators 
In waveguides all the old circuit 

quantities, such as inductance, capaci- 
tance, resistance, reactance, etc., have 
their place and usefulness, though their 
forms are different from those found in 
lower- frequency work. 

A piece of waveguide of the correct 
length, with the ends closed off, can be 
used just as are the more common coil 
and capacitor for a tank or resonant 
circuit, displaying all the characteris- 
tics of a coil- and -capacitor combination 
without actually containing either coil 
or capacitor. 

The resonant cavity can perhaps be 
better understood by looking at the 
sketches in Fig. 4. At a is the usual coil - 
and- capacitor parallel- resonant circuit. 
As the frequency is increased, the num- 
ber of turns on the coil is decreased 
until eventually only a single turn is 
required. This is shown at b. Now to 
reduce the inductance further, several 

b 

e f 

Fig. 4 -The evolution of a cavity resonator. 

coils are connected in parallel as at c 
and d. It will be remembered that the 
inductance of two coils in parallel is 
less than either coil individually. By 
adding an infinite number of single - 
turn coils in parallel, a closed chamber 
or resonant cavity results as shown 
in e and f. 

Strictly speaking, we should not use 
the term inductance in a resonant cav- 
ity, as the resonance is a result of re- 
flection of radiated waves in such phase 
as to reinforce their potential. However, 
this approach does make it easier to un- 
derstand how a cavity can be tuned to a 
given frequency. 

A rectangular cavity can be reson- 
ated at several frequencies by changing 
the mode. You will remember that we 
explained the electrostatic and mag- 
netic modes of transfer of energy in 
waveguides and that, for each mode, 
one dimension of the guide controls the 
lowest or cutoff frequency. The choice 
of mode was made by the type and lo- 
cation of the insertion and pickup 
probes. The same conditions occur in 
cavity resonators as in waveguides, in 
this respect. 

In Fig. 5 dimension a, b, or c may be 
made to control the resonant frequency 
by changing the position or type (dipole 
or loop) of the coupling and pickup de- 
vices. For any one mode, two side walls 
control the frequency, and the other 
walls control the Q or merit factor of 
the resonator. 

In tuned circuits of the coil -and- 
capacitor variety used at lower frequen- 
cies, Q figures up to several hundred 
are typical. For cavity resonators, Q 
factors in the tens of thousands are not 
uncommon. In this respect the cavity 

e 

b 

1 
Fig. 5 -The critical dimensions of a cavity. 

resonator is different from and much 
more efficient than a low- frequency 
tuner. 

Types of resonators 
Cavity resonators take a number of 

different shapes and forms other than 
the simple rectangle shown in Fig. 5. 
For example, some vacuum tubes used 
for microwaves -notably reflex Klys- 
trons- include a resonant cavity as part 
of their build -up. The grids form one 
boundary of the cavity, and the cylin- 
drical bellows is another of the elements 
from which the output is taken. Figure 
6 shows the cross sections of a number 
of different types of cavity resonators, 
including the basic principles of the re- 
flex Klystron and Magnetron tubes to 
be discussed in detail in the next article 
of this series. 

The size and shape of the cavity de- 
termine the frequency of oscillation. If 
the cavity is too small or too large, it 
cannot resonate at a given frequency; 
but if it has the correct dimensions, 
high -amplitude waves are built up be- 
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581 Conlin Science 

tween the reflecting walls. As in wave - 
guides, cavity resonators have different 
modes of resonance. One pair of oppos- 
ing walls becomes the frequency -con- 
trolling mechanism, while the others af- 
fect the impedance and Q of the unit. 

Cavity resonators may be tuned by 
moving the side walls in or out, or tun- 
ing slugs may be inserted, as shown in 

CUBE 

BELLOWS 

CYLINDER SPHERE 

ELECTRONS 
i I I 

GRIDS COUPLING LOOP 

DIMPLED SPHERE 

CAVITY- 0 

REFLEX KLYSTRON 

CATHODE CATHODE 

MULTISBSMENT 
MAGNETRON 

RESONANT ANODE CAVITIES SPIT ANODE MAGNETRON 

ANODE 

CAVITY 

Fig. 6- Resonant cavities take various forms. 

Fig. 7, to increase or decrease the fre- 
quency. The tuning slugs consist of 
metal rods that may be moved into or 
out of the cavity. If the slugs are lo- 
cated in the path of the electrostatic 
field (depending on the mode), the fre- 
quency decreases as the slugs are in- 
serted. If they are inserted in the elec- 
tromagnetic field, the frequency in- 
creases. This is because inserting the 
slugs in the electrostatic field shortens 

LUG 

FELD IN CAVITY RESONATOR I 
1 

SHORTENED FELD IN CAVITY 

JTH SLUG INSERTED 

Fig. 7 -This cavity may be tuned with a slug. 

this field, which is similar to increasing 
the capacitance of a tuned circuit. Con- 
versely, inserting the slugs in the elec- 
tromagnetic field decreases that field, 

XTAL CURRENT 
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COAX ADAPTER 

SHIELDED CABLE 

PROBES 

fl 

ETEÿ 

IMP. TRANSFORMER 

which is the equivalent of lowering the 
inductance. 

Samples of waveguide plumbing 
We have touched on a number of the 

factors controlling the individual pieces 
of apparatus comprising a microwave 
waveguide setup, but so far we have not 
pieced them together to form a circuit. 
Let us look at Figs. 8 and 9. Here we 
have two setups used for testing pur- 
poses. They serve as examples of how 
the pieces of apparatus are linked to- 
gether to propagate waves. 

Figure 8 shows an oscillator, such as 
a Klystron or Magnetron, coupled to 
the following five pieces of apparatus 
in turn: 

1. An impedance meter which con- 
sists of a length of waveguide with a 
longitudinal slot in one wall in which 
a rod or probe connected to a crystal 
detector and a d.c. microammeter can 
be moved. 

2. An impedance transformer con- 
sisting of a length of waveguide with 
impedance- adjusting slugs or stubs 
which change the amount of power re- 
flected back toward the source, thus in- 
troducing standing waves of controlla- 
ble amounts to change the effective im- 
pedance. 

3. A directional coupler which per- 
mits a small sample of the wave to be 
taken off through a side path without 
affecting the propagation of the main 
wave through the guide, except for in- 
troducing a certain amount of attenu- 
ation. This sample wave is fed through 
a waveguide or co -axial line to a fre- 
quency meter where its frequency can 
be determined by measuring the dis- 
tance between the high -voltage or high - 
current points. 

4. Another directional coupler feeding 
into a power meter or wattmeter per- 
mits the power transmitted through the 
waveguide to be measured. This power 
meter may be a bolometer or tempera- 
ture- sensitive resistance element, a 
power bridge, a water load, or other 
power indicators (which we will take 
up in a succeeding article) 

5. Last in the circuit is the termina- 
tion or power -absorbing device, which 
is used to dissipate the power from the 
oscillator without radiating it and with- 
out introducing reflections that would 
affect the operation of the measuring 
devices by introducing a high standing - 
wave ratio in the line. 

This circuit is used to measure the 
effect of a changing load impedance on 
the amount of useful power propagated 
through a waveguide, as, for instance, 
in changing the antenna of a microwave 
transmitter. 

Fig. 9 shows another test setup for 

PWR MEASURING DEVICE 
1 

BOLOMETER MOUNT 

m ` m 1111114 

DIRECTIONAL COUPLERS PAR TERMINATION 

ZURRE WAVE MOD. 

measuring the amount of reflection in- 
troduced by a section of waveguide over 
a wide range of frequencies. Here a 
Klystron oscillator is amplitude -mod- 
ulated by a square -wave oscillator and 
fed into the test circuit, which com- 
prises: 

1. A variable attenuator for control- 
ling the power from the Klystron and 
isolating it from the test setup; 

2. A tee section of waveguide coupled 
to a frequency meter; 

3. An impedance meter with slotted 
wave guide; 

4. The section of waveguide under 
test; 

5. A power termination. 
The impedance meter is used here to 

measure any reflection that occurs when 
the section of guide under test is in- 
serted, over that measured when the 
termination is coupled directly to the 
impedance meter. This test is made at 
a series of frequencies. 

In these two examples of waveguide 
plumbing a number of new items have 
been described in a rather sketchy man- 
ner in order to show the over -all result 
of applying apparatus to a circuit for 
a specific purpose. Each of these items 
will be taken up in turn and described 
in greater detail in succeeding parts of 
this series, so that we can build up a 
working knowledge of the devices and 
how to use them. 

One of the greatest stumbling blocks 
in the path of microwave development 
for many years was the inability of 
ordinary vacuum tubes to either ampli- 
fy or oscillate successfully at frequen- 
cies in th e thousands -of- megacycles 
region. Several factors were respon- 
Fible. Interelectrode capacitances neg- 
ligible at more amenable frequencies 
became prohibitively high at micro- 
waves; leads from the elements to the 
pins made highly effective -and dam- 
aging- inductances; insulation losses 
and grid emission made u.h.f. oscilla- 
tion impossible. And perhaps most im- 
portant, the time required for electrons 
to reach the plate from the cathode - 
transit time -became comparable to the 
period of a single cycle. As a result, the 
upper oscillation limit of ordinary 
tubes was between 150 and 175 mc. 

How entirely new principles were 
conceived and developed to achieve am- 
plification and oscillation at frequencies 
considered impossible of attainment a 
few years ago will be discussed in Part 
III of this series. For the technician 
and experimenter unfamiliar with mi- 
crowaves, the descriptions of the Mega - 
tron, the orbital beam tube, the Klys- 
tron, and the Magnetron will open new 
and exciting fields for thought and 
experimentation. 

XXTAL CURRENT METER 

REFLEX KLYSTRON CSC 

FRED METER AMPL.LVCI.TMETER 

COAX ADAPTER vARIABLE ATTENUATOR TEE SECTION P, ETER 

TERMINATION 

-SEC ION OF WAVEGUCE. 
UNDER TEST 

Fig. 8 (left) and Fig. 9 fright) -Two representative circuits using waveguide plumbing illustrate how various components may be combined. 
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601 Audio 

Audio Impedance Matching 
Part 111 -How to calculate loads 

and construct output transformers 

IN the preceding part of this article 
(March issue) we laid down the 
specifications for matching trans- 
formers, as far as the impedance 

transformation is concerned. We shall 
now see how these transformers can be 
constructed or picked out from a num- 
ber of available units. We shall take 
two examples, a transformer to make a 
20 -ohm voice coil look like 53.4 ohms, 
and a multitap matching unit. 

The impedance transformation ratio 
is equal to the square of the turns ra- 
tio. The turns ratio required for an 
impedance transformation is therefore 
equal to the square root of the im- 
pedance ratio. To make 20 ohms look 
like 53.4 ohms requires an impedance 
transformation ratio of 2.67. The 
square root of this is 1.63. This is the 

--.0.412A SPAR 

ll 
21.9V 470TURNS 

-.0.67A 20 n 

290 TURNS 13.4V 

Fig. I- Specifications, standard transformer. 

turns ratio of the required transformer. 
But the turns ratio does not com- 

pletely describe a transformer. We also 
must know how much voltage will be 
applied across the primary terminals, 
its frequency, and how much current 
will flow in the windings. The voltage 
across the 16 -ohm winding of the out- 
put transformer, with the 30 -watt am- 
plifier operating at full power and 
properly loaded, was calculated at 21.9 
volts (see March article). This voltage 
applied to 53.4 ohms results in a cur- 
rent of 0.412 ampere. The voltage on 
the 53.4 -ohm secondary will be 13.4 
volts (using the turns ratio of 1.63) 
and the current will be 0.67 ampere. 
Fig. 1 shows the specifications of the 
transformer. 

While space does not permit a de- 
tailed discussion of transformer design, 
we can give enough information to per- 
mit the sound man to make such a 
transformer on short notice. 

As far as wire size is concerned, it is 
common practice in the design of small 
power transformers to allow approxi- 
mately one circular mil per milliam- 
pere; in audio work this is more than 
ample, since most of the time trans- 
formers run considerably below full 
output. A standard wire table shows 
that No. 24 wire will be satisfactory for 
the primary and No. 22 wire for the 
secondary. Larger wire for one or both 
windings (provided there is sufficient 
space for the required number of turns) 

Engineering and Development Dept. Allis - 
Chalmers Mfg. Co. 

will, of course, be more satisfactory. 
The number of turns required de- 

pends on the cross -sectional area of the 
core, the maximum flux density decided 
on, and the lowest frequency at which 
the transformer must operate. The 
formula on which all turns calculations 
are based is 

E =4.44X4 XnXfX10-8volts, 
where 

sIs is the maximum amplitude of the 
alternating flux pulsating through 
the coil, in maxwells or magnetic 
lines; 

n is the number of turns; 
f is the lowest desired frequency. 
If we wish to find the number of mag- 

netic lines necessary to induce 1 volt in 
a single turn, we simply solve this 
formula for 4, substituting 1 for E, 60 
cycles for f, and 1 for n. The result is 
375,000 lines. This is one of the handiest 
figures to keep in mind, because all 
transformer calculations become easy 
with the aid of it. 

The relation may be stated in words 
as follows: If we wish to apply or in- 
duce in a single turn 1 volt at a fre- 
quency of 60 cycles, a magnetic flux 
must pulse through it with a peak value 
of 375,000 lines. For any other fre- 
quency, this value of 375,000 lines must 
be increased or decreased in the inverse 
ratio of the desired frequency to 60 
cycles. Thus, if we wish to go down to 
30 cycles per second, a magnetic flux 
with a peak value of 750,000 lines is re- 
quired through one turn to induce 1 

volt. 

A practical problem 
Let us assume now that we have 

available a core with E- shaped lamina- 
tions, with a center leg 7/s inch square 
With the laminations built up in a 
square stack, the cross -sectional area of 
the core will be 0.765 square inch. Be- 
cause of the insulating varnish, only 
about 95% of this area, or 0.7 square 
inch, is actually iron. 

The maximum magnetic flux which 
this core can carry is equal to the maxi- 
mum permissible density in lines per 
square inch times the cross -sectional 
area of the iron. In power -transformer 
design, even for small ones, densities of 
60,000 to 75,000 lines per square inch 
are not uncommon. Such high values 
require fairly large magnetizing cur- 
rents, however, which should be avoided 
in audio transformers. The density 
should preferably be kept at a lower 
value, perhaps 50,000 lines per square 
inch. This multiplied by the area of 0.7 

By WALTHER RICHTER* 

gives 35,000 lines as the maximum flux 
which should be permitted to pulsate 
through the core. But, since at 30 cycles 
it takes a flux of 750,000 lines to pro- 
duce 1 volt in 1 turn, a flux of 35,000 
lines will produce 35,000/750,000 = 
.0465 volt. This is consequently the volt- 
age per turn; the primary winding, 
which is to operate with 21.9 volts, must 
therefore have 21.9/.0465 - 470 turns, 
while the secondary side will have to 
have 290 turns. 

It remains to be checked whether this 
amount of copper can be accommodated 
within the window. If not, the stack 
height must be increased, which in- 
creases the maximum flux the core can 
carry and consequently increases the 
volts per turn, with a corresponding re- 
duction in the number of turns re- 
quired; or the next larger size of lam- 
ination may be used. 

The amount of copper and the space 
required for it can be considerably re- 
duced if an autotransformer is con- 
structed. In addition, since 100% coup- 
ling exists at least between parts of the 
primary and secondary of an autotrans- 
former, it has better high- frequency re- 
sponse and better regulation than a 
two -winding transformer. The fact that 
in an autotransformer there is no isola- 
tion between the primary and secondary 
is of no consequence in the case of a 
matching transformer of the type dis- 
cussed here. 

0.412A 

21.9V 

0.258A 

+- 0.412A 

Fig. 2 -An autotransformer may save space. 

The two -winding transformer shown 
in Fig. 1 can be converted to an auto - 
transformer simply by making the sec- 
ondary winding part of the primary 
winding, so to speak. The transformer 
will then consist of the single winding 
of 470 turns, tapped at 290 turns (Fig. 
2). The current which will flow in that 
part of the coil which is common to the 
primary and secondary circuits will be 
the algebraic sum of the two currents 
shown in Fig. 1. Since the direction of 
the current flowing in the secondary 
winding of a transformer is opposite to 
that of the current flowing in the pri- 
mary winding, the algebraic sum will 
be only 0.258 ampere in the part of the 
winding common to both the primary 
and secondary. This permits the reduc- 
tion of the wire size of this part of the 
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winding; in this case No. 26 wire would 
be large enough. The arrangement will 
result in a considerable reduction in the 
space requirement for the windings, 
compared to the two -winding trans- 
former shown in Fig. 1. The superior- 
ity of the autotransformer is quite im- 
portant when the turns ratio is between 
2 to 1 and 1 to 1. For higher turns ra- 
tios, such as 10 to 1, the saving in space 
is not very significant. 

Matching six speakers 
As the second design example a single 

transformer matching all the speakers 
shown in the March article to the 500 - 
ohm line will be discussed. It was cal- 
culated that the 500 -ohm speaker tak- 
ing 7 watts, the 20 -ohm speaker taking 
9 watts, and the four series 6 -ohm 
speakers taking 3.5 watts each had to 
appear to the 500 -ohm tap on the out- 
put transformer as 2,140, 1,670, and 
1,070 ohms, respectively. These are im- 
pedance ratios of 2140/500 = 4.28, 1670 
/20 = 83.5, and 1070/24 = 44.6. The 
square roots of these figures give us the 
turns ratios 2.07, 9.14, and 6.68, respec- 
tively. 

A common matching transformer 
supplying power to all the speakers is 
again best designed by considering it as 
the composite of three individual trans- 
formers. In Fig. 3 are shown the three 
individual transformers with the ratios 
just calculated. The current in the sec- 
ondary windings will be the primary 
current divided by the turns ratios. 

The primary windings of all three 
transformers are in parallel with the 
same voltage across them. If the trans- 
formers were constructed with cores of 
identical size, the number of primary 
turns would all be the same. The three 
windings can just as well be placed on 
a single core, making one winding out 
of them, and increasing the wire size. 
The combined primary current is 0.245 
ampere, for which No. 26 wire will be 
satisfactory. 

Since the finished transformer must 
handle 30 watts, we will need a fairly 
large core, especially if the frequency 
response is to be good down to 30 cycles. 
Suppose we can lay our hands on some 
E- shaped laminations with the center 
leg 11% inches wide. Following the pro- 
cedure outlined in the preceding exam- 
ple and assuming a square stack, the 
voltage which a single turn can pro- 
duce at 30 cycles, with the density in 
the iron not exceeding 50,000 lines per 
square inch, will be .099, or roughly 0.1 
volt. This will require 1,225 turns for 
the primary winding for the 122.5 volts 
which will appear across the 500 -ohm 
primary at 30 watts. 

Instead of providing three separate 
secondary windings, as shown in Fig. 
3, we can use the autotransformer, sim- 
ply providing one continuous winding, 
tapped at places corresponding to the 
turns ratios given in Fig. 3. Since the 
various parts of this continuous wind- 
ing carry different amounts of current, 
they may be wound with different sizes 
of wire, unless the window in the lam - 
MAY. 1949 
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Fig. 3 -This separate -transformer hookup con be matched back to tubes or line transformer. 

inations is sufficiently large to accom- 
modate one continuous winding of the 
largest wire required. The specifications 
for the complete matching transformer, 
based on a 1% x 1% -inch stack, are 
shown in Fig. 4. The reader should have 
no difficulty convincing himself that 
this is simply the result of superimpos- 
ing upon each other all the windings 
shown in Fig. 3. The currents in the 
various sections of the transformer, 
also indicated in Fig. 4, are found by 
superimposing the current values shown 
in Fig. 3. 

The calculations can be checked for 
accuracy. The total ampere turns in a 
transformer- assuming zero d.c. mag- 

4176141E 
II 

is not 500 ohms any more. But as point- 
ed out in past articles, the notion that 
the amplifier will then furnish distorted 
output is unfounded, provided we see to 
it that it does not have to furnish more 
voltage or current than the rated val- 
ues. The removal of part of the load 
will cause a rise of voltage; and if the 
amplifier happened to be operating at 
full -rated voltage before, it will now 
operate with a voltage beyond its rat- 
ing. The input signal must therefore be 
reduced, so that the total output voltage 
will not exceed 122.5 volts. If this pre- 
caution is taken, there is no objection 
to removal of part of the load. 

The necessity of readjusting the in- 

Fig. 4 -How the several speakers of Fig. 3 

netizing current, as we have done in 
this example -must come out as zero. 
Multiply the current in each section by 
the number of turns in this section, 
adding those in a downward direction 
and subtracting those in the opposite 
direction. A correct design will result 
in zero, within the limits of the accuracy 
of the calculations. 

If the 11.; -inch laminations happen to 
be of one popular (the "strapless ") 
type, the window for the coil will be 
found to have dimensions of % x 17/s 
inches. This will be ample to accommo- 
date the windings without having to cut 
each size wire down to the exact re- 
quirement given by the current flowing 
in it. The 183 turns carrying the heavy 
currents may be wound of No. 19 wire 
and can be accommodated in five layers. 
The remaining 1,042 turns can be ac- 
commodated in 11 layers of No. 26 
enameled wire. If wound reasonably 
tight, the finished winding will fit nicely 
into the available space. 

Changing the load 
Will it be permissible to disconnect 

any one of the speakers with an on -off 
switch? Naturally, that will mean that 
the total load presented to the amplifier 

o-1.552A 0.661A -0.116A 

500n 

can be fed from a single output transformer. 

put signal can be avoided by replacing 
the speaker which is to be taken out of 
service by a dummy load resistance 
equal to the voice -coil impedance which 
was removed. This will of course re- 
quire a double -throw switch. 

The designers of negative- feedback 
amplifiers often demonstrate with pride 
the fact that they can connect an 8 -ohm 
speaker to either the 4 -ohm, 6 -ohm, or 
20 -ohm tap without noticeable change 
in volume. If the feedback voltage hap- 
pens to be taken from the output ter- 
minals, such a performance is not at 
all surprising, since the feedback is es- 
sentially a device to keep the output 
voltage constant regardless of any 
changes which may have taken place 
in the amplifier; and a change of the 
output tap can of course be considered 
as a change in the over -all amplifica- 
tion from the input terminals to the 
output terminals. Such a demonstration 
is quite misleading, because it usually 
is not made under maximum output con- 
ditions. If it is, it will become quickly 
apparent that, feedback or no feedback, 
distortion will set in earlier if the load 
does not have the value recommended 
by the manufacturer for the particular 
type of tube used in the output stage. 
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SWEEP GENERATOR 
Precision Apparatus Co., 

Elmhurst, N. Y. 
Series E -400 offers wide- and narrow - 

band sweep selection for FM and tele- 
vision alignment. Frequency coverage 
is continuous from 2 to 240 me in five 

bonds. Sweep ranges are 0.1 and 0 -10 
mc. A direct -reading dial has two - 
color scales: a verniet reads to I part 
in 1500. 

TAPE RECORDER 
Crestwood Recorder Corp., 

Chicago. III. 
The MogicTape recorder has a two - 

channel feature which allows recording 
of a full hour's materiol on a standard 
half -hour tape. Frequency range is from 

50 to 8.000 cycles. Rewind time is less 
thon 11/2 minutes for a half -hour reel. 
The unit is portable, weighing 25 
pounds, including microphone and an 
extra reel of tope. 

NEON PILOT LIGHT 
Industrial Devices, Inc., 

Edgewater, N. J. 
The Tiny -Glow, a rugged and depend- 

able pilot light consisting of a neon 
lamp encased in a chrome -plated hous- 
ing, may be used over a range of 75 to 

250 volts and is guaranteed for a mini- 
mum of 10,000 hours' use. Power con- 
sumption is about 0.1 watt. It is said 
to operate more reliably under vibra. 
Sion than springcontact lamp assem- 
blies because oll connections ore 
firmly so.dered. 

KEYING RELAY 
Sigma Instruments, Inc., 

Boston, Moss. 
Type 7 JOZ is o sensitive, polarized 

keying relay for measuring high -speed 
telegraphy, measuring 1%ßg inches square 
by 2s /s inches high when seated. Her- 
metically sealed, it fits on octal tube 
socket. It is serviceable up to 250 
w.p.m. 

New I evices 
INK RECORDER 
Sound Apparatus Co., 

Stirling, N. J. 
Model FRA is a fully automatic re- 

corder which plots a curve of any chang- 
ing quantity that can be converted 
into on a.c. or d.c. voltage. Measuring 
ranges may be selected and recorded 
on either a logarithmic or linear scale. 
Typical applications ore in sound. strain 
or pressure, and r.f. field -strength meo- 
su rements. 

The instrument is available in 56 
double chart speed combinations from 
45 inches per minute to 1/2 inch per 
hour and for frequencies from 2 to 200, 
000 cycles. It is supplied with a stand- 
ard 101/2inch relay -rack panel, by 
which it may be mounted in any stand 
ord relay rock. 

KILOVOLTMETER 
Bradshaw Instruments Co., 

Brooklyn, N. Y. 
Model 4,000 is designed to measure 

television and X -ray voltages up to 
50,000 d.c. It has a 20 go meter and an 
input impedance of 1,250 megohms. 
Basic sensitivity of the instrument is 
50.000 ohms per volt. For safety. all 
voltages are dissipated in the poly- 
styrene probe, test leads are shielded. 
and the shields are connected together. 
A NORMAL-REVERSE key is provided so 
that the probe may be used regardless 
of the polarity of the voltage being 
measured. 

REPLACEMENT SPEAKER 
Quam- Nichols Co., 

Chicago. Ill. 
Model 69A2 Adjusta -Cone speaker is 

designed for replacement in automo- 
bile receivers. Because of its shallow 

construction, it will fit most auto re 
ceivers, regardless of make, so that the 
technician need stock only the one type 
for most cars. 

MOBILE AMPLIFIER 
Newcomb Audio Products Co., 

Hollywood, Calif. 
Model E -10 -M is a rugged low -cost 

amplifier usable on either 6 -volt d.c. 
or 117 -volt o.c. Power output is 10 

watts with less thon 5% distortion: ire - 
auency response ranges from 50 to 
10000 cycles. Five tubes are used, o 

6SC7, a 6SF5, two 6V6 -GT's, and a 
6X5 -GT. 

A stondby switch is included to Bove 
battery power when the amplifier is 
used intermittently. 

TV TRANSFORMERS 
Chicago Transformer Division 

Essex Wire Corp., 
Chicago, Ill. 

A new hr.. of tro-s`or, -,,rs for tele- 
vision receivers is now available from 
stock for manufacturers and techni- 
cians. Included are power, vertical 
blocking -oscillator and vertical scan - 

n,nq transfo roe's ^ ̂ d o hori- 

SERVICING MIRROR 
Federal Engineering Co., 

New York, N. Y. 
Many television service technicians 

feel that only a giraffe is built for the 
¡ob of adjusting the rear -panel controls 
of a receiver for the best picture. Neck 
craning is eliminated by the Picture. 
Vu, a portable mirror and its collaps- 
ible metal stand. The stand is unfolded 
and set on the floor in front of the re- 
ceiver. The unbreakable 14 x 10 -inch 
mirror is removed from its cloth bog 
and hooked to the stand. The techni- 
cian makes his adjustments in comfort, 
watching the reflection in the mirror. 

WHEATSTONE BRIDGE 
Leeds & Northrup Co., 

Philadelphia. Pa. 
The Enclosed Switch Wheatstone 

bridge, offered previously in a ma- 
hogany case, is now housed in a gray, 
baked -enamel, metal cose. Other in- 
struments mode by this company will 
change from wood to metal boxes as 
soon os engineering is completed. 

RECORD PLAYER 
Scott Radio Laboratories, Inc. 

Chicago. Ill. 
The three records now available - 

Columbia's 33 I /3- r.p.m. LP, Victor's 
45- r.p.m., and the 78- r.p.m. standard - 
may be played an this assembly. Two 
pickups are provided, one for the slow - 
speed and the other for standard din 
Standards ore played automatica'i, 
the others manually, A brass collar 
which may be slipped over the spindle 
provides for the 11/2-inch center hole of 
the Victor records. The player is on 
adaptation of the Thorens changer, 
made in Switzerland and widely used in 
Scott radio -phonographs. The turntable 
is governor-controlled. 

RECORD CHANGER 
Farnsworth Television S. Rado 

Corp., 
Fort Wayne, Ind. 

The n record changer w 

three sizes -12 -, 10., and 7- inch - 
automatically, with intermixing of i0- 
and 12 -inch discs permissible. Two 
speeds are provided, 78 and 33 1/3 
r.p.m., each of which is automatically 
switched in when the correct pickup is 

inserted. The standard and micro- 
groove pickups are easily exchanged. 

INPUT TRANSFORMER 
United Transformer Corp., 

New York 13, N. Y. 
A new transformer designed to match 

o low- impedance (50.500ohm) micro- 
phone or pickup to n grid is equipped 
with built -in phone plue' and jock, The 
transfomer is plugged into the micro- 

phone or phono jack on the amplifier, 
and the cable from the mike or pickup 
is plugged into the tronsformer. Fre- 
quency range of the tronsformer is 50- 
10,000 cycles, and hum picup is Ir,w. 

MICROPHONE STAND 
Electro- Voice, Inc., 

Buchanan, Mich. 
Model 432 micro- 

phone stand. built 
in three sections. 
con be used as a 
banquet stand, set 
at chair height, or 
extended to full 
height for standing 
speakers. The unit is 

easily portable. but 
stable. It has the 
"red button" height 
control, which al- 
lows change of 
height without ne- 
cessity for twisting 
lock-fittings. 

CUEING DEVICE 
Amplifier Corp. of America. 

New York, N. Y. 
The E -Z -Cue tape and wire indexer 

is a counter actuated by rotary motion. 
A flexible shaft extension is placed over 
the spindle of either the supply or the 
take -up reel of almost any wire or tope 
recorder. The counter registers the 
number of revolutions so that any sec- 
tion of the wire or tope may be identi- 
fied and located. Average accuracy is 
within about I second on standard 
spools. 

SHIELDED LINE 
Federal Telephone and Radio 

Corp., 
Clifton, N. J. 

f " I -111r,d shielded 
and snow 
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www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


New Devices 
on the television screen due to trans- 
mission line pickup, often eliminating 
the need for more elaborate antennas. 
The K -III line hos two inner conductors 
-crimped at intervals to keep it rigid 
with respect to the inner tube of insulat- 
ing moteriol -a shield, and on over -all 
covering. 

ISOLATION UNITS 
Chicago Transformer Division, 

Essex Wire Corp., 
Chicago, III. 

Three new isolation transformers 
with 50, 150, and 250 volt -ampere rot. 
ings ore availab'e. They are suitable 

for adjusting line vatage or isolating 
o.c. -d.c. chassis fron the line for safety. 
Secondaries will orovide 105 or 125 
volts for testing, as well os the stand- 
ard 115. 

ELECTROLYTICS 
Aerovos Corp., 

New Bedford, Mass 

Stud terminals are used in place of 
the usual rivet terminals in the new PRS 
midget duol electrolytic capacitors. 
These allow a reduction of as much os 
40% in the size of the capacitors. Di- 
ameters of the new Dual Dandees range 

from 11/16 to I 1/16 inches against a 
previous single size of I 1/16 inches. 
Illustration shows new and old types. 

PRECISION RESISTORS 
Welwyn Electronic Components, 

Inc., 
New York, N. Y. 

New "cracked carbon" resistors 
manufactured in England are being in- 
troduced in this country. The resistance 
element is a homogeneous film of pure 
carbon deposited on a porcelain tube. 
The resistors ore unusually stable, ac- 
cording to the maker, and may be 
expected to adhere to their 1% toler- 
ance throughout their service life. Two - 
and five- percent tolerances are also 
available; all may be had in 1 /4 -, 1 /z -, 
I -, and 2 -watt sizes. 

MOBILE CONVERTER 
Goriest Co., 

Burbank, Calif. 
Model 3 -30 is a compact converter 

which, when used with an automobile 
broadcast receiver, allows reception of 
signals between 3 and 30 mc. The con- 
verter is powered by the supply in the 
auto set. A switch on the panel connects 
the regular cor antenna to either the 
converter or the receiver. A band - 

spread dial permits logging. 

REVOLUTIONARY 
LOW PRICE! 

For Open Face Model 

HI - MEGOHM 
MULTITESTER 

20,000 OHMS PER VOLT METER 
SENSITIVITY 

Accurate HIGH RANGE OHM- 
METER 1000 megs requires NO bat- 
teries and NO tubes. Voltage 
Multipliers, Shunts and other close 
tolerance resistors are hand -matched 
for accuracy within I %. All meters 
have an accuracy within 2%-45/8" 
meter gives highly desired legibility 
and calibration accuracy. 
Uses germanium crystal rectifier for 
AC measurements. No errors due to 

frequency within 100 megacycles. No errors due to temperature changes. 
Substantially constructed, attractive natural finish oak case- panels 
are BONDERIZED for hard service and long wear -attractive ham - 
mertone grey background with white lettering- Battery drain is very 
low. Instantly replaces in a snap grip holder with snap tight contact. 
Portable model includes a pair of deluxe test leads. Open foce 8T /e x 

51/2 233/4 inches; weight 3 lbs. Portable model with latch and leather 
handle, 83 /e x 71/2 x 43/4 inches; weigh+ 41/2 lbs. 

MODEL 
High 

Range 

Other Meter 

Ranges Ohms Volt 

D. C. A.C. 

Ranges Ranges s 
Current 

D.C. MillIamos 
De<feel 
Ra ̂ ges PRICE 

450 C 1000 
MEG 

0.5000 
5 MEG. 20.000 

0.5.50 
125 -600- 

2500 

0 -10 -100 
250- 
11100 oB 

0 -0.1 
10 - 

-B is 

+55 
28.50 
32.50 450 CP 

BUY FROM YOUR LOCAL JOBBER 
Write for Bulletin No. 5C 

RADIO CITY PRODUCTS CO., INC._ _ 

152 WEST 25th ST NEW YORK 1, N. Y. 

MAY, 1949 

for Sharp, Clear 

Reception 
by Rotating 

HENOI 
ANTENNAS 

AMP 

GIVE HIGHEST 
GAIN 

I63 

Alliance Ten - 
na -Rotor iUrrs- 
traied roitbAns- 
Phenol114- 
005 antenna. 

Where TV broadcasting stations are at wide 
angles from point of reception and re- orienta- 
tion of the antenna is required to maximize 
each station, Amphenol television antennas 
provide the greatest gain by virtue of the in- 
line high and low band folded dipoles which 
beam in a clean, narrow directional pattern. 
The high front -to -side and front -to -back ratios 
not only provide maximum signal pickup in 
the exact desired direction, but also secure 
against any interference from an unwanted 
direction. 

L'urable, sturdy, aluminum construction 
with ands high wind and ice loading com- 
bined. 

Install Amphenol in single bay or stacked 
array. 

Illustrated at left is the standard Am- 
phenol television antenna shown in 
stacked array (Model 114 -302) for 
added db gain in fringe areas . . . 
or each bay may be individually 
oriented. 

-ersr- 
Model 114 -005 at right is the 
standard Amphenol All -Channel 
TV Antenna with brilliant re- 
ception on all channels in both 
bands. 

AMERICAN PHENOLIC CORPORATION 
1830 SO. 5411-1 AVENUE CHICAGO 50, ILLINOIS 
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MODEL 12CL TV -FM KIT 

For 

200 sq. in. 
PICTURE 
TV-FM Y. I T 

MODEL I2CL 
H-.s Ds Mont rnputuner 

IMAGE !S EOUAL to that of a 

20" tube- .-en sharper and 
cleorer- visib e from all angles. 

EQUIVALENT OF SUIS SETS 

?rice of the new Tronsvision 
12CL electromagnetic kit includes 

these outstanding features: 
I211/" picture tube with speciol 
fitted built -in All -Angle Lens 
and color kit. 
Du Mont TV -FM Inputuner. 

Streamlined Cobinet and Roto 
Table. 

IndutMi Cabinet. Lens. 
Table. Indoor or Out- 
door Antenna. 60 tt. of 
Lead -in Wire. '399 

TV KITS 
s,Jt't-1 /0# 

MODEL 12A TV KIT with 

12'12 PICTURE TUBE 
REMARKABLE VALUE! 

Here's u'hat you get: 

FAMOUS TRANSVISION TELEVISION KIT. 

giving the finest television money can buy. 9 
less cabinet 

121/2" DIRECT -VIEW PICTURE TUBE 

FREE ANTENNA: INDOOR or OUTDOOR 
type, with lead -in wire. Either antenna gives ideal 
reception on all channels. Landlord's permission 

NOT required for indoor type. 

nuoor Antenna nhown 
ai 

r 

vaitahle net, 
r. ,,ie,, 'or 1.7 

NO INSTALLATION COST. 
You can install assembled kit 

yourself in about an hour. 

TRANSVISION Model 15 -A TV KIT 
15 " picture tube. In oll other respects 

the same as thr 

*CHOICE OF BEAUTIFUL CABINETS from $29 
For example, a "Modular Console Cabinet, which con be easily 
assembled in about an hour, costs $29. 

5299 L 

ESS 

ASSEMBLE Your Own CABINETS 
Transvision's "MODULAR" Cabinets come in 
knock -down, unpainted units, offering on un- 
limited range of combinations incb,,d :na even 
o bar. Finish them oft to s - - 

need. 

Corner piece, shown above, hos room for TV, 
Phono. Record Storage, and open Book Cose. 
COMPLETE á84.00 
For other units and prices, write for "Modular" 
Catalog. 

FREE: 
162 PAGE 

TV COURSE 
with purchase of onv 

Tronsvision TV Kit . You 
don't need this course to 
assemble a Tronsvision Kit . 

because the job is easy 
enough and our instruction 
sheet is simple and tear, 
BUT, if you wont a good in- 
troduction to television 
fundamentals as a basis for 
further study, the Trans. 
vision Television Horne - 
Study Course is ideal. Re- 
member, you nov nothing 
extra for this course. 

AH Tronsvision Prices are fair traded; subject to change without notice. Prices Se higher west of the M ssissippt. 

TRANSVISION, INC., Dept. RE NEW ROCHELLE, N. Y. 

and CATALOG SHEETS, SEE YOUR TRANSVISION OUTLET! N 
FREE 20 -page TV BOOKLET 

NEW YORK, N. Y. 

TRANSVISION OF MANHATTAN 
75 Church St. 

BROOKLYN, N. Y. 

TRANSVISION OF BROOKLYN 
485 Coney Island Ave. 

LONG ISLAND, N. Y. 

TRANSVISION OF LONG ISLAND 
40 -14 Greenpoint Ave. 
Long Island City, N. Y. 

NEWARK, N. J. 
TRANSVISION OF NEW JERSEY 

601 Broad St. 

PHILADELPHIA, PA. 
TRANSVISION OF PHILA. 

235 North Broad St. 

BOSTON, MASS. 
TRANSVISION OF NEW ENGLAND 

1306 Boylston St. 

WASHINGTON, D. C. 

STAR RADIO 
409 11th St., N. W. 

CHICAGO, ILL. 
TRANSVISION OF CHICAGO 

1002 South Michigan Ave. 
SYRACUSE, N. Y. 

TRANSVISION OF SYRACUSE 
517 Butternut St. 

MIAMI, FLA. 
TRANSVISION OF FLORIDA 

10 Northeast Third Ave. 
DALLAS, TEX. 

TRANSVISION OF TEXAS 
700 Commerce St. 

HOLLYWOOD, CALIF. 

TRANSVISION OF CALIF. 
8572 Santa Monica Blvd. 

SAN FRANCISCO, CALIF. 

TRANSVISION OF CALIF. 
3471 California St. 

CANADA 
TRANSVISION OF CANADA 

465 Church St. 

Toronto, Ontario 
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TV INSTRUMENTS 

ELIMINATE the VARIABLES 

in Television Installation 
with the TRANSVISION 

FIELD STRENGTH METER 
IMPROVES INSTALLATIONS!! 

SAVES 3/2 THE WORK!! 
Has mcr,,us teat,res and advantages, 
including -( I) Measures actual picture sig- 
nal strength . . . (2) Permits actual pic- 
ture signal measurements without the use 
of a complete television set ... (3) An- 
tenna orientation can be done exactly . 

(4) Measures losses or gain of various 
antenna and lead -in combinations . (5) 
Useful for checking receiver re- radiation 
(local oscillator) . (6) 12 CHANNEL 
SELECTOR ... (7) Amplitudes of interfer- 
ing signals con be checked ... (8) Weighs 
only 5 lbs.... (9) Individually calibrated 

(10) Housed in attractive metal carry- 
ing cose . (1 I) Initial cost of this unit 
is covered after only 3 or 4 installations 
(12) Operates on 110V, 60 Cycles. A.C. 
Model FSM -I, with tubes Net $99.50 

NEW LOW PRICE 
TRANSVISION ALL -CHANNEL 

TELEVISION BOOSTER 
CONTINUOUS TUNING 

To assure television reception in weak signal 
areas, or areas which are out of ronge of 
certain broadcasting stations, Transvision 
engineers have designed this new booster. It 
increases signal strength on all television 
channels. Tunes all television channels con- 
tinuously. Con be used with any type of tele- 
vision receiver. Unusually high gain in upper 
television channels. 
Model B -I List $32.50 

MAY, 1949 

DuMont TV-FM 

INPUTUNER 
The finest TV -FM Tuner on the mar- 
ket today! Distributed exclusively by 
Transvision. 

Covers all 12 channels, entire FM range. 
Continuously tunes from 44 to 216 me without a 
break. Requires no bond switching for tuning 
from channel to channel. 

i Complete wi "' ! -brs ^rd es,_'nu^o^ 

Model IT -I Lit+ $59.95 

TRANSVISION ALL -ANGLE 
LENSES for ALL TV SETS 

Give picture sizes up to 150 sq. in Exclusive pot - 
ented feature makes image visible from wide 
ongle. Lenses come with adapter for installation 
on ANY 7" or 10" picture tube, and with color 
kits. 

All -Angle Lens for 7" tubes (gives 75 so. in. 
picture). $25.95. All -Angle Lens for 10" tubes (gives 
150 so, in. picture). $37.50. 

For 12./2" tubes, $49.50 

GET INTO the TV BUSINESS 

In a BIG WAY with the 

TRANSVISION DEALER PLAN 
WRITE FOR FOLDER D -I 

TELEVISION and FM 
SWEEP SIGNAL GENERATOR 

C -- -'e frequency coverage from 0 -227 MC with 
no band switching. . . . Sweep width from 0 -12 MC 
completely variable. . Accurately calibrated 
built -in marker generator. 
OUTSTANDING FEATURES: (I) Frequency ranee 
from 0 -227 MC ... (2) Dial calibrated in frequency 

(3) Sweep width from 0 -12 MC completely 
variable .. (4) Self- contained markers readable 
directly on the dial to .5% or better, (No external 
nenerator required to provide the marker signals) 

(5) Crystal controlled output makes possible 
any crystal control ed frequency from 5 -230 MC ... 
(6) Plenty of voltage output -permits stage -bu- 
staae alignment ... (7) Output impedance 5 -125 
ohms . (8) Directly calibrated markers, 20 -30 
MC for trap. sound and video IF alignment ... (9) 
RF for alignment of traps for IF channels when a 
DC voltmeter is used as the indicating medium . . 

(10) Unmodulated RF signal to provide marker 
pips simultaneously with the main variable oscil- 
lator . , (II) Markers con be controlled as to 
output strength in the pip oscillator , , (12) Power 
supply completely shielded and filtered to prevent 
leakage ... (13) Ail octive tubes ore the new mod- 
ern miniature type . . . (14) Phasing control in 
corporated in the genrator ... (15) Operates on 
110V, 60 Cycles, AC. 
Model SG Nef $99.50 

REMOTE CONTROL UNIT KIT 
OPERATES ANY TELEVISION SET from a 

DISTANCE up to 50 feet. 

Model TRCU Remote Control Unit Kit 
cable 569.00 

65.00 

IF YOU ARE NOT NEAR 
A TRANSVISION OUTLET USE THIS COUPON 

I 

I 

I 

I 

I 

I 

I 

MAIL TO: TRANSVISION, INC., NEW ROCHELLE, N. Y. 

Please ship the following Transvision Products THROUGH YOUR NEAREST LOCAL OUTLET:- 

I am enclosing 10% DEPOSIT in the amount of S balance C.O.D. 
( ) I want to get into the Television Business. Send me details of your Dealer Plan. 

Name City & Zone 
(please print) 

Address State 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


66 

L:1IRGEST 
SUItPLUS STOCK 

in the COUNTRY 
at the LOWEST PRICES: 

DYNAMOTORS & INVERTERS 
BD -77 -Dynamotor Colt 14v in, 100v. 350 

ma out with relay fuse box and fil- 
ters. FOB Chicago only 35.75 

PE- 101 -C- Dynamotor unit: 12 or 24, in. out- 
put. 800v, 20ma. 400v. 135ma. 9v. 

2.75 

PE -55 -Dynamotor unit: 12v In. 18 amp. 
500v out. 200 ma. FOB Chicago only 3.75 

PE -206 -Inverter unit. rotary converted, 28v 
In. 80r at 500VA. 800 Cy. out. FOB 
Chicago only 3.95 

DM -32A -Each 951. Three for .... _ ... 2.00 
1)51.53 -Dynamotor. used with the Bt' -73 :t 

24v in, 240v. 68ma out. Nr.... 2.95 

SURPRISE PACKAGE 
20 poanas a 

s 

s ,.l io parts. A $1.9í5 325.00 value fu s 

OUTPUT TRANSFORMER 
Used its Scott-made Navy receiver. Fully 

potted. l'rl. 51100 ohms. output s ondary 600 ohms 
C Inverse feedback see. 60 ohms CT. $1.49 uNls 
PE -117 UNIVERSAL POWER SUPPLY 
6 or 12v input; out. 145v and 90v, less vibrator. 
voltage regulator and rectifier tube; ideal mobile 
lasser supply unit excellent tondit loo. FOB Cl, lcago 
only. Each ... $2.95 

BC-709 INTERPHONE AMPLIFIER 
Ideal for i, 53.49 etc. FOB I .... 

VHF TRANSCEIVER 
Ideal substitute I,.: 110 -141 me. 
crystal controlled. o section has 
tau individual BF -es t 1, ,1 e,l,og a mon 3 stage 
I lime IF amplifier. Isiah BF sections Dray be operated 
simultaneously, or either one individually. The receiver 
unit has 13 tubes. The transmitter is of straight 
forward design. Transmitter unit has 7 tubes, one 
_932 as final modulated by a pair of 6L8 and push - 
pull. Complete unit in case with tubes, en-stale and 
diagram less dynamotor. $14.95 EXCELLENT CONDITION 
New Phantom Antenna for above unit: 3 lamps 95c. in parallel with sockets, complete for 
SMASH VALUES IN COMMAND EQUIPMENT 
BC- 453 -EXC. 612.95 
112- 454 -EXC. 63.95-NEW 4.95 
11C -455 -EXC_ 7.95 
BC- 456 -NEW 2.95 
BC- 457 -NEW 6.95 
11C- 458 -NEW 7.95 
BC- 459 -EXC. 9.95 
BC-896-EXC. 14.95 

CONDENSER 
2 MED, 48o0í, l'yranul 52.95 ea. 

9 for . . .. ...310.00 

GEARED TUNING DIAL 
5 band. vernier. BRAND NEW. Frequency Ranges- 
3.2-4; 8.4 -8; 12.8 -16; 19.2 -24: 25.8 -32. Ideal 51.39 for many applications. An exceptional buy... 

APS13 UHF ANTENNA 
Suitable for 400 mc citizen hand. Ideal for UHF 
e perim.nters. With director and reflector 51.49 elements mounted. BRAND NEW. 2 tor.. 

RC-651 TRANSMITTER -RECEIVER UNIT 
FM transmitter- receiver. crystal controlled, two chan- 
nels. freq. range 27 -38.9 me. 13 tubes 2[16`.95 
crystals. NEW i 
BC -620 TRANSMITTER -RECEIVER UNIT 
FM transmitter -receiver. crystal controlled, two chan- 
nels, freq. range 20-27.9 me. 13 tstbes, dual meter 
for testing filament and plate circuits. Csed.S9.95 
good 
Mubtle Installation Kit for BC -659 or BC -620 consists 
of TS -13: S11' -49: 4 section whip antenna, $12.95 insulators. 2 maintenance manuals: NEW. 

SPECIAL! 
WESTINGHOUSE TRANSMITTER BC122 

Freq. range 325 to 6V0 HC: in portable field 
case: 3 meters plus excellent parts (less tubes) 
-An Excellent Buy -URANO NEW -57.95 ea. 

All shipments FOR Chicago or Los Anles u lee 
eeiried. 

200e 
Deposit required all orders. Mini - 

R5.00. California and Mine; 
es.dents. please add regular saes tax to your remit 

ARROW SALES, INC., Dept. R 
MAIN OFFICE: 

1712.14 S. Michigan Ave., Chicago 5, Illinois 
NORTH SIDE BRANCH: 

1802 N. Humboldt Blvd., Chicago. 
WEST COAST BRANCH: 

1260 S. Alvarado, Los Angeles, Calif. 
>.......... ...............a 

New Patents 
MICROWAVE MEASUREMENT 

Patent No. 2,453,533 
Lowell E. Norton, Princeton Junction, N. J. 
(assigned to Radio Corp. of America) 

When a w-aveguide carries microwave energy, 
its opposite faces are oppositely charged. There- 
fore these walls attract each other. If a small sec- 
tion of wall is removed and a fine screen substi- 
tuted, a relatively large physical displacement 
occurs. 

SCREEN DIAPHRAGM 

ever, sufficient current output may be availau.m 
to deflect a meter. In this invention the signal 
is used to deflect a sensitive galvanometer and 
modulate an r.f. voltage. The r.f. is easily ampli- 
fied and then detected. 

Referring to the diagram. the d.c. signal is 

connected to galvanometer G and resistor R in 
series. The meter pointer moves a metal vane 
between coils L. The coils and condenser C are 
tuned to approximately the same frequency as 
the r.f. voltage applied to the suppressor of the 
tube. 

t 

The screen should be light and resilient. It may 
have about 1,000 conductors per linear inch, and 
may be constructed by photodeposition. This 
screen portion acta like a diaphragm. Its dis- 
placement is maximum if the microwave energy 
is modulated or keyed at the resonant frequency 
of the diaphragm. 

The screen carries a tiny mirror which throws 
light upon a photocell. Displacement of the dia- 
phragm modulates this beam. Photocell output is 
amplified and indicated on a meter. A direct 
power reading is obtained when the instrument 
is calibrated. 

VANE DISPLACEMENT 

CRYSTAL OSCILLATOR 
Patent No 2,452,951 

Donald E. Norgaard, Scotia, N. Y. 
(assigned fo General Electric Co.) 

The series resonant frequency of a crystal gov- 
erns the oscillations in this circuit. Holder ca- 
pacitance and air gap have negligible effect. Plate 
and filament voltages also have comparatively 
little effect. 

The crystal is connected in series with th coil 
tap and controls the feedback. Maximum feedback 
occurs with minimum impedance, that is. at the 
series resonant frequency of the crystal. Thi re- 
sults in a more stable and precise oscillator than 
is usually obtained. 

SECRET TRANSMISSION 
Potent No. 2,455,443 

David Sarnoff, New York City 
(assigned to Radio Corp. of America) 

This system preserves the secrecy of messages 
by using arbitrary symbols instead of letters, and 
transmitting by facsimile or television. The sym- 
bols are chosen for distinctiveness so that they 
can be recognized even if portions are lost due to 
noise or interference. 

The code governing these symbols may be 
changed as often as necessary to insure secrecy. 
At the transmitting end, the teletypewriter may 
use a conventional keyboard with ordinary let- 
ters. but the corresponding symbols are printed. 
At the receiving end the machine prints letters 
but the keyboard may be marked with the cor- 
responding symbols. If desired the receiving ma- 
chine may be operated automatically by the 
incoming signals. 

WEAK -SIGNAL AMPLIFIER 
Patent No. 2,446,390 

Karl Rath, New York, N.Y. 
(assigned to Radio Patents Corp.) 

Because of tube noise and other limitations it 
is very difficult to amplify a weak d.c. voltage 
such as is obtained from a thermocouple. How- 

DC INPUT 

When a weak d.c. signal is applied. the resonant 
frequency of LC is changed because the vane is 

displaced. The average plate current then in- 
creases or decreases, as shown by the curve. If 
the galvanometer needle is deflected in one direc- 
tion, for example, the current may rise from 
Io to It. For a change in the opposite direction. 
there may be a drop from the normal current to 
I_ This change may be amplified in further 
stages before detection, although in this schematic. 
only one tube is used. 

The plate current flows through MA. a record- 
ing or indicating meter, and then through part of 
R. This plate current may be several times greater 
than the original signal: but, by adjusting R, it 
is made to balance out the original. After each 
displacement the vane tends to return to its 
original position until there is another change in 
the input. 

Battery B is used to balance out the static plate 
current Ill so that MA indicates zert, with no 
input. 

TONE CONTROL 
Patent No. 2,444,076 

Pierre Visschers, Antwerp, Belgium 
(assigned to Intl Standard Electric Corp.) 

This tone control is used with a negative feed- 
back circuit. 

C1 and R3 are the high -frequency control com- 
ponents. As the movable arm is adjusted toward 
the upper end of R3, more high frequencies are 
bypassed through Cl to ground. Therefore the 
over -all h.f. response of the amplifier becomes 
weaker. 

The negative feedback circuit from the speak- 
er is composed of RI, R2, and R4. When the 
movable arm of R3 is adjusted toward its lower 
end, more highs are bypassed from the negative 
feedback line through C2 to ground. Then the 
degenerative effect is greater at low frequencies 
and highs are effectively boosted. 

RADIO -ELECTRONICS for 
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MONEY BACK GUARANTEE - 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 
of all items advertised by us and unhesitatingly offer all merchandise subject to a return for credit or 
refund. You, the customer, are the sole juige as to value of the item or items you have purchased. Ì 

BUILD YOUR OWN OSCILLOSCOPE and V.T.V.M. and SAVE!! 
5'" OSCILLOSCOPE KIT 
Indiapro:r Llr f.n AM, FM, and Tele- 
vision. Horizontal sweep circuit 15 to 
30,000 cycles. All controls on front panel. 
Linear sweep with 884 gas triode. Graph 
screen for measuring peak to peak volt- 
age. Frequency response of horizontal 
and vertical amplifiers from 50 cycles to 
50 Kc. Input impedance 1 megohm and 
60 mmfd. Etched panel for long life. 
Tube complement: 2 -6SJ7, 2 -5Y3, 1 -884, 
1 -5BP1. Provision for external synchro- 
nization. test voltage and intensity modu- 
lation. Deflection sensitivity: .30 volts 
per inch full gain. Detailed instructions 
and pictorial diagrams in- 
cluded. Operates from 10543995 
130 V.A.C. 50/60 cy. Nothing 
else to buy 

VACUUM TUBE 

VOLTMETER KIT 
THE MOST USEFUL TOOL ON 

THE RADIO BENCH! 

D.C. and A.C. ronges U -5, 10, 100, 
600 and 1000 volts. Ohm -meter 
ranges from .2 ohms to 1,000 meg- 
ohms in steps of Rxl, Rx10, Rx1000, 
Rx10,000 and Rxl megohm. Db scale 
from -20 to +56 Db in 5 ranges. 
Diode A.C. rectifier. Large rugged 
4th" meter with all A.C. and D.C. 
readings on one simple scale. 1% 
accuracy. Complete $2395 
tubes and test prods. Ys 
Nothing else to buy! 

THE NEW MODEL 670 

SUPER METER 
SUPER METER. A Combination 
VOLT - 011M - MILLIAMM ET ER 
plus CAPACITY REACTANCE, 
INDUCTANCE and DECIBEL 
MEASUREMENTS. 
D.C. VOLTS: 0 to 7.5/15/75/150/750 / 
1500/7500. A.C. VOLTS: 0 to 15/30/ 
150/300/1500/3000 Volts. OUTPUT 
VOLTS: 0 to 15/30/150/300/1500 /3000. 
D.C. CURRENT: 0 to 1.5 /15 /150 ma.: 
0 to 1.5 Amps. RESISTANCE: 0 to 500/ 
100.000 ohms. 0 to 10 Megehms. CA 
PACITY: .001 to ." Mid., .1 to 4 Mfd. 
(Quality test for lectrolytl t.) REACT. 
ANCE: 700 to 27.000 Ohms: 13.000 Ohms 
to 3 Megohms. 
INDUCTANCE: 1.75 to 70 Henries: 35 
to 8.000 Henries. 
DECIBELS: -lo to +18. +10 to +38. 
+39 to +54. 
The model 670 comes housed in a russed, 
grackle-finished 

complete 
steel $2840 net comygab.. t 

leads and operating In- 
structions. Sire 5!'r" x NET 7%' a 3 ". 

THE NEW MODEL 777 

20,000 OHMS PER VOLT!! 

TUBE & SET TESTER 
Tube Tester Specifications: 
* Tests all tubes including New Miniatures, etc. Also Pilot Lights. * Teats by the well -established emission method for tube quality, 
directly read on the scale of the meter. * New type line voltage. 

V.O.M. Specification: 
D.C. VOLTS: (at 20.000 Ohms 

Per Volt). 0 to 7.5/15/75/150/750 / 
1,500 Volte. 

A.C. VOLTS: (At 10,000 Ohms 
Per Volt), 0 to 15/30/150/300/ 
1.500/3.000 Volte. 

D.C. CURRENT: 0 to 1.5/15/ 
150 Mx. 0 to 1.5 Amperes. 
RESISTANCE: 0 to 5.000/50.- 
000/500.000 Ohms. 0 to 50 Meg 
ohms. 

volt. SO cycoperates C. Moud Moused In 
beautiful nand - rubbed cabinet. 
Complete with test st leads, tuber, 

narra and talled 
95 opera! ns instrum 

" ," i` 13^ 9NET 

2O<< DEPOSIT REQUIRED 

The New Model 770 - An Accurate Pocket -Size 

VOLT -OHM MILLIAMMETER 
(Sensitivity: 1000 ohms per volt/ 

Features: 
Compact -measures 314" x 5h" x 21ÿ ". 
Uses latest design 2', accurate 1 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 range 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, insures long - 

life even with constant use. 
Specifications: 6 A.C. VOLTAGE RANGES: 
0- 15/30/150/300/1500 /3000 volts. 
6 D.C. VOLTAGE RANGES: 0- 7'4/15/75/ 
150/750/1500 volts. 
4 D.C. CURRENT RANGES: 0- 154/15/150 
Ma. 0 -1 Amps. 
2 RESISTANCE RANGES: 0 -nn0 Ohms. 0 -1 
Megohm. 
The Model 770 comes complete Si 

390 
With steel 77 alned hatteria. .7 
test leads and all operating 

NET instructions. 

The Model 88 -A COMBINATION 

SIGNAL GENERATOR 
AND 

SIGNAL TRACER 
'Frequency Range: 150 Kilo- 
cycles to 50 Megacycles. The 
R.F. Signal Frequency is kept 
completely constant at all out- 
put 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 modu- 
lated by the Audio Frequency. 

Signal Tracer Specifications: 
'Uses the new Sylvania 1534 Ger- 
manium crystal Diode which Corn 
bitted with a resistance -rapacity net- 
work provides a fre- 

cycleeyto 50 Megacyrtel. 
Th.. Model 88 'sales complete With all tent leads and tins Lo NET 
instructions. ONLY 

85 

ON ALL C.O.D. ORDERS 

GENERAL EL ECTRONIC DISTRIBUTING CO . NEW YORK 7, 

PARK PL N. Y. 

MAY, 1949 
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Fei Set Installed in Car 
An FM installation in your car con 

give you better sound, less noise 

THE shape of FM things to come 
was outlined in miniature by An- 
drew's Radio Service Company of 
Yonkers, N. Y., when Andy, at the 

behest of Harry Taubin, of the Bronx, 
installed an FM tuner in the latter's 
'47 Buick. 

While this is by no means the first 
FM installation in a car, this is the 
first FM broadcast receiver installation 
of which this writer has heard. The 
forecast is that auto radios of the near 
future will incorporate an FM band, or 
even possibly be designed for FM re- 
ception only. 

The results, Mr. Taubin relates, are 
satisfactory. The quality of reception is 
very good in town, and is satisfactory 
up to about 35 or 40 miles from the 
city, at which distance ignition noise 
begins to compete with the signal. How- 
ever, Mr. Taubin could not drive very 
much further from town without losing 
considerable AM signal, either. It is 
only the fact that there are other AM 
stations along the way that enables him 
to receive AM programs over a greater 
road distance than FM signals. When 
FM stations increase in number, as they 
are doing right along, it is conceivable 
that FM auto receivers will supplant 
AM sets entirely. 

FM reception in the city is consider- 
ably superior to AM reception, Mr. 
Taubin reports. Noise is less, sound 
quality is better and -this is, of course, 
a personal point of view -the FM pro- 
grams are better. 

The installation consists of a con- 
verted Meissner 8C FM tuner feeding 
the audio section of the Buick auto re- 
ceiver. 

Surprisingly enough, the regular AM 
antenna already installed in the car is 
used. The only change is a reduction in 
antenna length for FM use. It has been 
found that maximum FM signal is 
picked up with the antenna extended 
half way. Since there is sufficient AM 
signal strength in the city, the antenna 
is left half extended all the time the 
car is in town, for reception of both 
AM and FM. 

Converting tuner and receiver 
The conversion of the FM tuner from 

117 volts a.c. to 6 volts d.c. is simple. 
The 6X5 rectifier tube is removed; the 
transformer and power wiring are left 
in place for future use. 

An octal plug is wired to the car ra- 
dio. Ground is connected to pin 2, the 
high side of the 6 -volt battery to pin 7, 
and B -plus to pin 8. When this plug is 

The tuner is mounted beneath the regular car radio where the driver can easily adjust if. 

By MAX ALTH 

inserted into the tuner's 6X5 socket, 
filament and plate voltages are fur- 
nished the tuner, as shown below. Dis- 
connect the high side of the tuner's fila- 
ment transformer from the filament cir- 
cuit. Remove the on -off switch (part of 
the tuner's volume control) from the 
transformer primary and connect it in 
the filament circuit, as in the diagram. 
Disconnect the shielded wire leading to 

SITVAC 

SOCNET 

6 

6.3V 

DISCONNECT FIL WINDING 

6+ 
TO FILTER 

ON-OFF SW 

TO FILS 

Power cable plugs into original 6X5 socket. 

the grid of the 6C4 output tube from 
the arm of the volume control and sol- 
der it permanently to the high side of 
the control so that volume will always 
be maximum. 

The tuner is mounted in the car by 
means of two home -made metal brack- 
ets. These are bolted to the fire wall of 
the car and to the sides of the wood 
cabinet that houses the tuner. The cab- 
inet is strong enough for this purpose. 
A hole is drilled in one of the brackets, 
and an antenna -change -over toggle 
switch is mounted here. A receptacle for 
the plug on the end of the antenna lead - 
in is mounted next to the switch, and a 
length of shielded antenna wire is run 
from the switch to the AM -set antenna 
input. 

A hole is drilled in the side of the 
AM set, through which the power leads 
to the tuner are brought. The AM de- 
tector output is disconnected from the 
volume control and connected to one end 
contact of a toggle switch. A lead is run 
from the other end contact through n 

length of shielded wire to a female 
bayonet socket. This takes the FM au- 
dio output via the plug that comes with 
the tuner. The center contact is wired 
to the a.f. amplifier of the AM set. The 
toggle switch is mounted on the side of 
the AM set, permitting the AM audio 
amplifier to he connected to either the 
FM or the AM signal. The volume con- 
trol of the AM set, up on the dash of 
the car, controls the volume of either. 

RADIO -ELECTRONICS for 
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To operate the AM receiver, the set 

is turned on, and the audio and an- 
tenna toggle switches are thrown to the 
AM side. The on -off switch turns the 
tuner filaments off, as they are not used. 

You'll Be Proud TO HAVE THIS HANDSOME 

OONiIMOQG CABINET IN YOUR SHOP! 

Brackets and antenna switch on tuner's rear. 

To receive FM programs, the fila- 
ments are turned on and the two toggles 
thrown to FM. The AM receiver must, 
of course, be on, as well, as its A.F. 
section is used. 

Little difference in signal strength is 
found when the antenna is adjusted for 
the various frequencies on the 88-108 - 
mc FM band. 

NBC SYNCS CARRIERS 
The tirst use of carrier synchroniza- 

tion for television stations was an- 
nounced recently by David Sarnoff, 
chairman of the board of RCA and the 
National Broadcasting Company. Sta- 
tions WNBT and WNBW, New York 
and Washington outlets of the network, 
both operate on channel 4. In some lo- 
cations between the two transmitters, 
viewers get co- channel interference, due 
largely to the slight difference in fre- 
quency of the two carriers. Even though 
crystal -controlled, this slight difference 
is inevitable at television frequencies. 
The beat effect usually destroys recep- 
tion from both stations. It appears on 
the screen as horizontal black and white 
sound bars. 

The problem of keeping the frequen- 
cies of the two transmitters precisely 
equal is solved by synchronization. Two 
sync units are used, one at WNBW in 
Washington, the other at RCA Labora- 
tories in Princeton, N.. J., between New 
York and Washington. 

Receivers set up in Princeton compare 
the frequencies of WNBT and WNBW. 
Information about the difference be- 
tween the two is translated into varia- 
tions in the frequency of a 1,000 -cycle 
tone, which is transmitted by telephone 
line from Princeton to New York. The 
audio frequency variations (-± 300 
cycles) are used to control WNBT's 
frequency, keeping it in exact step with 
that of WNBW. 

Though synchronization of television 
carriers is a recent development, some 
AM stations have been operated on this 
basis for many years. Television en- 
gineers hope that the new technique 
will hasten the end of the freeze on TV 
station allocations; one of the main 
reasons for the stoppage was that a 
study had to be made of co- channel 
interference to determine future allo- 
cation policies. 

MAY, 1949 
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LITTLE DEVIL COMPOSITION RESISTORS 

Guesswork's gone ... when you 
use individually marked Ohmite 
"Little Devils." These tiny but 
rugged resistors arc available its 
standard RMA values, r /Z, 1, and 
2.watt sizes . 10 ohms to 22 
muegohms. Tol. ± 10% and ± 5 %. 
Values to 2.7 ohms available in 
1 -watt size, ± 10% tol. 

BROWN DEVIL RESISTORS 

A favorite with servicemen, these de- 
pendable, wire -wound, vitreous -enameled 
resistors are easily mounted by their 
tinned wire leads. Tol. ± 10%. In 5, 10, 
and 20 -watt sizes. 

1/2-WATT ASSORTMENT 

$12.50 

This lustrous, all -plastic cabinet not only 
adds a colorful, modern touch to your shop 
but saves you hours of valuable time by 
helping you find the resistors you need ... 
fast. Factory packed in its five drawers -40 
separate compartments -are 125 carefully 
selected Ohmite "Little Devil" Resistors in 
the 40 values (10 ohms to 10 megohms, 
12.-watt) most frequently used by servicemen. 

Extremely compact -only 9" x 43/" x 5t /s" 
-this Olunite cabinet protects your resis- 
tors, and helps you check inventory at a 
glance. The cabinets are dovetailed top and 
bottom so they can be stacked one on top of 
another. Order yours today! 

SEE YOUR DISTRIBUTOR 
',Ì 

MOLDED COMPOSITION POTENTIOMETER 

Built to last, this Type AB Potentiom- 
eter has a heat -treated, solid -molded re- 
sistance element -not just a film -and 
provides unusually quiet operation. It 
has a 2 -watt rating. 

OHMITE MANUFACTURING CO., 4896 FLOURNOY ST., CHICAGO 44 

áße Zia cuítl HMIITh 
RHEOSTATS RESISTORS TAP SWITCHES 
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Foreign News 

JUST PUBLISHED! 
Complete, practical 

data on 

MAGNETIC 
RECORDING 

All about the 
theory, types, and 
makes of record- 
ers, their applica- 
tions and perform. 
once m ment 

I. Short History 
of Magnetic 
Recording 

2. P coustic 
Factors 

3. Magnetism 
4. Theory of 

Magnetic 
Recording 

5. Components of 
a Magnetic Re- 
cording System 

5. Map -!He 
Recording 
Equi pment 

7. Appl'cations of 
Magnetic 
Record in 

8. Instrumenta- 
tion and Mag- 
netic Recording 
Measurements 

9. The Magnetic 
Phonograph 

ID. Helotul 
Glossary of fions make things easily un- 

derstandable. Use coupon for 
Tams 10 days' free trial. 

Cash in on a know how of 

By S. J. Begun 
Chief Engineer, The 

Brush Developmenef Co. 

300 pages, 60, 130 
illus., S5.00 

Here at last is the "low 
down" on one of the fastest 
growing electronic develop- 
ments in all of its design. 
engineering and experi- 
mental phases. MAGNETIC 
RECORDING acquaints you 
with every detail of modern 
equipment, brings you the 
latest information on appli- 
cations ranging from home 
entertainment to movies, 
broadcasting, professional 
and amateur radio and spe- 
cial uses such as military 
speech scrambling. 

It Pays to Study the 
New Developments! 

Acoustic and magnetic fac- 
tors are carefully explained. 
A -C and D -C biasing 
methods, distortion factors, 
reproducing heads, drive 
mechanisms and the various 
recording media and methods 
of recording, reproducing. 
and erasing are discussed in 
detail. Particularly valuable 
are a complete outline of 
recording devices and how 
they are used; a helpful 
study of instruments for de- 
termining recording perform- 
ance; and a clear discussion 
of magnetic versus other re- 
cording methods. More than 
130 die rams and illustra- 

FREQUENCY MODULATION 
FUNDAMENTALS - 

APPARATUS - 
SERVICING f ,MjO" 

By Nathan Marchand 
448 pages. 6x9, over 300 

Illustrations, 
Pr.re $5.00 

FM in high -fidelity reception -in 
all kinds of mobile communica- 
tion systems -and now in tele- 
vision-is a must subject for every 
opportunity - minded serviceman. 
This book covers it fully -theory 

It rake. more than and circuits; transmitters, re- 
ceivers, ant ; testing and ordinary radio 
servicing. "Will undoubtedly be- training to handle 
come a bible with every service F'tl! This big book 
man. " -SERVICE magazine .h .a.. howl 

10 DAYS' TRIAL 
IDept. RE -59, Murray Hill Books, Inc., I 
232 Madison Avenue, New York 16, N.Y, I 

ISend me books checked below for 10 days' ex- 
Iamination on approval. In 10 days, I will either 
pay for the books plus a few cents postage or 

Ireturn 
them postpaid. (Postage paid on cash I 

orders; same return privilege. Books sent on 

Iapproval 
in U. S. only.) 

Begun MAGNETIC RECORDING, $5.00 
I (Outside U.S. $5.50 postpaid) 

Marchand FREQUENCY MODULATION, 
$5.00 (Outside U.S. $5.50 postpaid) 

I Name 

IAddress I 
1 City, Zane, State J 

I 

European Report 
By Major Ralph W. hallows 

RADIO -ELECTRONICS LONDON CORRESPONDENT 

OW loud do 
you like 
your radio 
to be? Most 

people, I suppose, would reply something 
like this: "If I'm listening to a program, 
I want music to come through loud 
enough to sound real. Speech from the 
loudspeaker should have about the same 
sound level as the voice of a friend 
talking to me in the room where the 
radio set is used. But if the radio is just 
providing a background of which I'm 
pleasantly conscious though I'm not 
actively listening, then the volume I 
want from the loudspeaker is quite low." 
Fine! But the radio engineers who de- 
sign our receivers do so first by spoiling 
vast areas of paper by covering them 
with figures and mathematical signs. 
There are no combinations of signs and 
figures which of themselves indicate 
"friend talking," or "room where the 
radio set is," or "loud enough to sound 
real," or "quite low," What the design- 
ing engineer wants before his paper - 
spoiling activities start are just cold, 
hard decibels! And, if asked to state 
his preference in terms of decibels, the 
ordinary listener might well reply that 
he couldn't see how the lady who painted 
her face, fell out of a window, and was 
eaten by dogs came into the question at 
all. What had Jezebel to do with radio 
reception anyway? 

The BBC recently set some of its 
engineers the task of finding out and 
measuring the various degrees of loud- 
ness preferred by several different kinds 
of people, ranging from transmitting 
engineers and professional musicians 
to ordinary listeners of both sexes, all 
types, and all ages. The results were 
embodied in a report by two of them, 
T. Somerville and S. E. Brownless, 
which contains a good many surprises. 
The measurements are stated in decibels 
above a reference level of 10-16 watts 
per square centimeter. From practical 
experience of their likes and dislikes I 
expected to find that broadcasting en- 

gineers preferred loud reception. They 
do; on the average they prefer all sorts 
of programs to come in at a level 13 db 
above that which best suits the ordinary 
listener: engineers +88 db, listeners 
+75 db. Musicians also like more vol- 
ume than most of us do, but here the 
difference is smaller -only 80 db against 
75 db. What does surprise me is that 
among ordinary listeners, a very large 
number of whom were tested, men like 
more volume than women and advanc- 
ing years causes a preference for 
smaller and not greater volume. Taking 
the mean of the combined measurements 
for both sexes on symphonic music, 
light music, and speech, the 15 -year- 
olds like +76 db; the 25- year -olds, +75 
db; the 35- year -olds, +74 db; the 45- 
year -olds, +73.5 db; the 55- year -olds, 
+73 db; and the 65- year -olds, only 
+70 db. 

"Singing" TV antennas 
Though it was unusually mild, the 

past winter was a very windy one in 
Britain and many folk who installed 
TV had considerable annoyance from 
the loud and incessant singing noise 
due to the vibration of tubular dipole 
antennas. Probably some of you in the 
States have had the same trouble. Here's 
a remedy recommended by one of our 
firms specializing in TV antennas, which 
is very effective, as I can testify per- 
sonally. It's very simple, like so many 
good things. All you need to do is pack 
the tube with sawdust for about 12 
inches on either side of the supporting 
arm. And that is easily done without 
dismantling the antenna. Remove the 
plugs at the ends, then push down as 
much sawdust as is needed. Push down 
also a wad of rags at each end to keep 
the sawdust in place. Replace the orig- 
inal plugs and there you are. No an- 
tenna so treated can keep you awake at 
nights by singing and whining as the 
wind makes it vibrate. 

British TV progress 
Speaking of TV calls to mind the fact 

that there are now over 100,000 tele- 
visers operating in British homes. That 
figure may not seem very large to you; 
but remember that we have still only 
one transmitting station in action. Re- 
call, too, that less than two years ago 
the number of owners of TV receivers 
was not more than 18,500, as I reported 
in these notes. You'll see that television 
is going ahead pretty fast here. The 
reason why there are not more televisers 
in use is not that people are coy about 
buying them; it is simply that for sev- 
eral reasons the supply from the manu- 
facturers can't keep pace with the 
demand from would -be owners. That 
may seem absurd to you, but it isn't so 
strange as it looks at first sight. A very 

RADIO -ELECTRONICS for 
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considerable proportion of our radio 
manufacturers' output consists of radar 
and radio navigational aids for ship- 
ping and for commercial planes (that's 
one reason why there's a shortage of 
cathode -ray tubes for televisers), and 
another big proportion has to be de- 
voted to gear which has been made for 
export. 

There are whispers that a battery - 
operated receiver is soon to be on the 
market here. It's still all very hush - 
hush, and I can't get authentic details; 
but a little bird tells me that high - 
efficiency superhet circuits, some novel- 
ties in time -base makeup, and the use of 
a small electrostatic C -R tube enable 
it to give results with a surprisingly 
modest number of tubes and no out -of- 
the -way drain on A- or B- batteries. 
Well, here's hoping! 

Broadcast antennas classified 
A useful piece of work has been done 

lately by our Radio Component Manu- 
facturers' Federation in classifying 
three types of antenna commonly used 
for broadcast -band reception and work- 
ing out a figure of merit for each. They 
did not find it possible to do anything 
about outdoor antennas of the T or 
inverted -L types, since these vary so 
much in effective height, location, insu- 
lation, shielding, and so on. For similar 
reasons the antenna slung indoors in 
the attic or fixed round a picture rail 
doesn't lend itself to classification. But 
outdoor rod antennas are being used 
more and more and with them a broad 
classification, based on the performance 
to be expected, is possible. The radio 
dealer can be given figures which en- 
able him to tell a customer with fair 
certainty which kinds of antennas will 
and will not give the most satisfactory 
results. 

The drawing shows the three chief 
types of rod antennas. Those in class A 
are from 10 to 20 feet in length with 
their tops not less than 50 feet from the 
ground; for class B, lengths are usually 
below 15 feet, and maximum heights 25 
feet; the class C antenna is fixed to the 
window ledge of a ground -floor room 
and is seldom over 10 feet long or 12% 
feet in maximum height. The figure of 
merit for class A is 1.5; for class B, 
0.75; and for class C, 0.075. Assuming 
that the minimum signal input needed 
for the broadcast receiver is 1 millivolt, 
the type of antenna required can be 
worked out with something like cer- 
tainty, provided that the field strength 
of the weakest station to be received is 
known or can be measured. Multiply 
the field strength in millivolts per meter 
by the figure of merit and the answer is 
the input in millivolts to be expected. 
So long as this comes to 1 or more the 
antenna in question will do what is 
needed. Any of the three types, for 
instance, is suitable for field strengths 
over 14 mv; class A or class B will give 
good reception on field strengths above 
1.4 and below 14 mv, though class C 
will not; below 1.4 mv only class A will 
do, and it can be relied on for field 
strength down to about 1400 microvolts 
per meter. 

MAY, 1949 

MANE MORE 
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Rep /ace phono Pickup Cartridges 

Makes Cartridges 
Easier 

to Sell and Install 

Saves Ordering -Time 

and Servicing-Time 

Improve5RecordPlrieso 

Turns Prospects into 

Satisfied Customers 

Builds Cartridge and 

Needle Business 

Greatest Merchandising 
Opportunity in 

Cartridge History! 

YOU CAN MAKE the replacement of 
phono pickup cartridges a profitable side of 
your servicing. No longer is it necessary to 
order one cartridge for each repair job. 
With the 3 basic models in the TORQUE 
DRIVE KIT, you can immediately replace 
any one of over 150 types in common use. 
Furthermore, the revolutionary TORQUE 
DRIVE Crystal Cartridge modernizes your 
customer's player, greatly improves repro- 
duction, prolongs record life. Has replace- 
able Osmium -Tip or Sapphire -Tip needle. 

HANDY SALES AND 

SERVICE KIT 
Enables you to make 
most replacements 
immediately. Has 6 
quick -selling car- 
tridges, 4 extra nee- 
dles, mounting plates, 
and replacement 
guide. Available in 
Kit "A" (Osmium) and 
Nit "B" (Sapphire). 

lY rite for Bulletins 141 -142, and name of nearest E-1 " I )6h ihutor 

ELECTRO- VOICE, INC., BUCHANAN, MICHIGAN 
Export: 13 East 40th St., New York 16, U. S. A., Cables: Arlab 

E-V Pot. Pend. licensed ender S'est, Porevs 

New Model L14 Microgroove 
Crystal Cartridge and new Models 
20 and 22 Magnetic Cartridge for 
Regular and Microgroove also 
available. 

IT PAYS TO REPLACE WITH 

Le.r,C'7/07.C4C 
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TELEVISION CONVERSION 

(/Cl out rieczdace<1 
Install the "All -Vue Corrector" Lens 

in One Simple Operation 

120 Square Inch Picture From 10- 
inch Set 

Obtain Clear Vision From Any Angle 

ELIMINATES EYESTRAIN 

Black collar connects the kinescope with the 
lens. Space between the fluorescent screen 
and magnifier screen is filled with oil. 

Cross section 
sketch of the 
coupling arrange- 
ment and oil 
chambers of the 
Corrector Lens. 

FRENCH RADIO COMPONENTS 
THESE three photos, contributed by 

Mr. E. Aisberg, editor of the French 
magazine Toute la Radio, show the most 
interesting pieces exhibited at the an- 
nual French Parts Show (Exposition de 
la Pièce Détachée). A striking feature 
of the show, reports Mr. Aisberg, is the 
large number of prefabricated tuning 
assemblies. These pretuned assemblies 
are used by technicians to construct cus- 
tom -built receivers, which are much 
more common in France than in the 
United States. 

These miniature tuning assemblies include all 
r.f. and oscillator coils for three frequency 
bands. The main control operates a movable 
iron core. Matchbox points up the small size. 

These are assemblies for small test instru- 
ments. At the left, a 1000 -cycle oscillator for 
use as a bridge signal source; at the right 
is on electron -ray balance or null indictor. 

The "All -Vue Corrector" Lens being installed 
in standard set - requiring no electrical 
changes. 

The "All -Vue Corrector" Lens completely 
installed. 

Definition is sharper and with better con- 
trasts of blacks and whites. Increases depth. 
No perception of glare and eye strain due 
to condenser filtering action. THE PICTURE 

IS VISIBLE HORIZONTALLY AND VERTICALLY 
AT ANY ANGLE UP TO 180 °. 

Soles are fast ... profits big ... write today 
for new low prices and complete details. 

LIQUID LENS CORP. 
7 7 -1 7 Parsons Blvd., Flushing, L.I., N. Y. 

Focus and deflection coils for a CR tube. 

Not only are assemblies for receivers 
sold, but also prefabricated assemblies 
for test instruments, and even one for 
a magnetically deflected television tube. 
Apparently the French radio technician 
also constructs televisers for himself 
and others. 

The test- instrument assemblies pic- 
tured indicate that he may also be in- 
clined to roll his own meters of various 
types. 

Absolutely No Knowledge 
of Radio Necessary. You 

Need No Additional Parts. The 
PROGRESSIVE RADIO KIT is the Only Com- 
plete Kit. Operates on 110.120 Volts AC /DC 

Contains em ytlu you need. Instruction book. metal 
tubes. condensers, resistors and all other n 

tenaryl radio parts. The 36 -page Instruction Book writ - 
by expert dio instructors and engineers teaches 

you to build radios in a professional manner. The cir- 
Acuits are designed to provide excellent performance. 

ltogether, fifteen circuits are constructed. including 
11 receivers, 1 audio amplifier 3 transmitters. 

SPECIAL OFFER 
Electrical and Radio Tester f t absolutely FREE 

with each Progressive Radio Kit. Plus FREE Mem- 

bershiç 
in tht 

r°ogres ivd 
Radiol<Club. Entitles 

You 
ve 

to 
licensed radio technicians. ORDER YOUR eKITe NOW! 

BUILD KITS!! 
SAVE!! LEARN!! 

VACUUM TUBE VOLTMETER KIT......$23.95 
e,t you need Sr FM 

uid IS. I Ill I III..a.Inl lq,.mied servicing Technique... 

5" OSCILLOSCOPE KIT ..............$39.95 
. \u : Pu uninya radioman. 
FItYF' lnook .i I .,lh,ide Ray oscilloscope. 

VOLT- OHM -MILLIAMMETER KIT 514.95 
maru,,'uoru 

«ii t'I rmn lary 
bu 

aJor 
rte. '5149 5 

Servicing. 

SIGNAL TRACER KIT $21.95 
An Invaluable all i i lmutile.shooting 
FREE: Book on Radio Test Instrument 

HIGH FIDELITY HUMLESS AMPLIFIER 
KIT . ...... ..... .... .. .$16.00 

Al lrartiver aluminum chassis: e mm,lete -with five . 

and two selenium i rectifiers. 
FRF.F.: Hook on Amplifiers. 

ECONOMY AMPLIFIER KIT............$5.95 
Simple 

i'. 
build: ilk mmlete it five 

tubes. 

7" TELEVISION KIT 559.50 
Complete tube kif 39.58 

FRF1:: 'l'rlrvr.ii .Servicing Notes. 

10" TELEVISION KIT 599.50 
Complete tube kif 57.30 

FRYE: 1,1i, i.usi ., nog soir 
10" TELEVISION SUB -ASSEMBLY KIT.$229.50 

vu! .:. Wlu. f.. mort... usa: , n:hlen wlm lito». 
\ "FIl4:1. 'l',Irt,s eo, s . - Notes. 

12" TELEVISION SUB -ASSEMBLY KIT,$259.50 
wb il lire Lui,,ry,vie'd: ...mulct.. with tutse. 

- Fltrl TvlsvIsiou s, ,i - Notes. 

15 TELEVISION SUB- ASSEMBLY KIT.$349.50 
m.. n 

red: 
plele syuh 

- 

iwa.. 
Flth1:` , I rvl.i`, 

rn nh Servicing Notes. 

5 TUBE AC -DC SUPERHET KIT... S14.25 
n l,t,. Iiitiev and cabinet. 

Fill l .....k o n Molding Receivers. 

6 TUBE AC -DC 2 -BAND SUPERHET KIT.S17.45 
P I,a. , ml cabinet. 

1'114:1 .sll1, k n .ttn.,I,.ur. Radin Building. 
7 TUBE ACDC FM RECEIVER KIT $29.95 

Il l i 

and cabinet. 
Fill-1 "1 I ...oil ,u,l FM Servicing Notes. 

4 TUBE SUPERHET PORTABLE KIT $12.95 
,. 1 cabinet; less batteri,s. nI 

llil :: ,k mais Unusual Radio Circuits. 
LP RECORD PLAYER KIT $20.95 

I: uu'I,iV wltl, motor, pirk -up permanent needle. 
amplifier. mpfl b er. tues. Weaker- cabinet. 

FREE: ll,ok o,, Radio Questions and Answers. 
AUTOMATIC 

car Radio Model \I -IfO IUniV'ersal Mountinc 527.97 
Model ur Radio Model M.02-C tRuilt -In BatteryChargerl 34.97 

hike Radio is i -theft featurcl.. ... 17.47 
foin Thumb miiuddy" Portable 13 -way plus bat- 

tery r,aretn 27.97 
7- Table Model Television Receiver 149.65 

RMS 
All- Channel Video Booster e refilent for fringe 

522.75 
: \Il,hito,lco. re ctor and FM Antenna (2 folded 

alxJre. 2 reflarlors) 15.00 

EICO RADIO CRAFTSMAN 
949.95 FN /AM Tuner 

oscilloscope 89.95 Model RC 8...$110.00 
Multimeter 17.95 Amplifier Model 

39.00 
ESPEY 

FAChsiMo i irecivert9M, AM Chassis 
Model si II4 

tube e.. 8.00 
VM 

Long g Playing Dual Speed Rcconl Changer Model 
400 

FEILER 
Pocket Stethoscope 5154Cl TS 5 528.95 
Cathode stay Stethoscope Model TS7 Ileac Phones 

»nil 
Stethoscope 

cope) ... .. 89.95 
Probe iminplele with 0C4 lohe, 0.25 

H.M. SCOTT 
Dynamic Noise Suppressor Type IIO A $49.50 

FERRETT 
FM -TV Sweep Generator (20 MC sweep wldth).$164.95 

ALL MERCHANDISE SHIPPED 
FOB NEW YORK 

Deduct 
$0ó if full afin pnt cc 

mpanies order. 23q'o 
squire 

Write for furthern information concerning the above 
merchandise. Send for our Free catalog. 

PROGRESSIVE ELECTRONICS CO. 

Dept. RE -25 497 Union Avenue 
Brooklyn 11, New York 

RADIO- ELECTRONICS for 
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HAMS! EXPERIMENTERS! LOOK AT THESE TERRIFIC BUYS! 
ARMY AIRCRAFT 

RECEIVER - 
BC -946 -B 

Covers 520 Kc to 1500 
Kc Broadcast Band. 6 
Tubes: 3 - 12SK7, 1 - 
12SR7, 1 - 12A6. 1 - 
12K8. Designed for 
dynamotor operation ; 

can be easily converted 
to 110 volt or 32 volt us, . lno I P Stages. 
Three -gang tuning con. BRAND NEW, in 
sealed carton, with tubes and 
instruction manual, less $24.50 dynamotor L 
Dynamotor DM -:12A 52.95 

SMASH VALUES IN RADIO RECEIVERS 
BC- 453 -RCVR . ,Used $10.95 New $17.95 
BC- 454 -RCVR ..Used 6.95 New 8.95 
BC- 455 -RCVR .,Used 7.95 New 8.95 
BC -456 -MOD ...Used 2.95 New 3.95 
BC- 457 -XMTR ..Used 6.95 New 9.95 
BC- 458 -XMTR .,Used 6.95 New 9.95 
BC -459 -XMTR ., New 19.95 

BC -645 XMTR RECEIVER 
15 Tubes 435 To 500 MC 

$11.95 
each 

The electronic equip- 
ment that saved many 
lives in the war. Set can 
be modified to use for 
2 - way communication, 
voice or code, on follow- 
ing bands: ham band 
420 -450 mc, citizens ra- 
dio 460 -470 mc, fixed 
and mobile 450 -460 mc, 
television experimental 
471) -500 me. 15 tubes 
(tubes alone worth 
more than sale price!): 
4 -7F7, 4- 7H7,2- 
7E6, 2- 6F6, 2 --955 
and 1 -W EI316A. Now 
covers 460 to 490 mc. 
Brand new BC -645 with 

tubes, less power supply in factory carton 
Shipping weight 25 lbs. 
PE -101C DYNAMOTOR for 
above BC -645 $ 2 9 5 
UHF ANTENNA ASST. for $2.45 above BC -645 

SETCHEL -CARLSON 
Beacon Radio Receiver 

BC- 1206 -C 
Receives A -N beam sig- 
nals, operates on 24 -28 V 
DC. 5 Tubes: 3 - 14H7, 
14R7, 28D7. Tunes 195 to 
420 Kc. Size 4 "x4 "x6 ¡" 
wide. 4 lbs. In original 
carton. 
BRAND ,$7.95 NEW 

BC148 RECEIVER - 
TRANSMITTER 

Built for Sig. Corps by 
Farnsworth. Range 3960 
to 4360 Kc. Complete 
two -way communica- 

tions. Operates 
on batteries or 
hand generator. 
CW operation, 
handkey on base. 
Entire unit in 
two hinged parts. 
(Xmtr & Revr. 

and Battery compartment) closes down to 
151_. "x141/2"x8!:," overall. Less tubes and 
batteries. Operating instructions $5 95 included. Used, clean. Each ..77 7 

UHF ANTENNA AN$0 -A 
Suitable for 400 Mc citizens' band, fine 
for UHF experimenters. 514" flat an- 
tenna rod, mounted on porcelain base. 
with mounting plate and right angle _ 

feed through. Br., $0.69 a1,- new. Special at... [ 
BIAS METER 
BRAND NEW! 

Excellent for measuring DC 
voltages, bias voltages, or 
checking polarity of DC 
voltages- Designed origin- 
ally for telephone and tele- 
type voltage measurements. 
With adaptor plug, sche- 
matic. metal carrying cast'. 
Batteries not needed for op- 
eration. $ 5 9 
Your cost, only, 5 

GE THYRATRON FG -105 
Brand New 

MERCURY RECTIFIER 
Individually boxed in fac- 
tory sealed cartons. List 
Price $40 your cost 

$11.9 5 While 
They Last! 

each 
For continuous rectifier and 
welder control service. Tet- 
rode type, indirectly heated 
cathode; 10000 V peak, 10000 
V peak inverse. Av. Max. 
current 6.4 amps continuous, 
2.4 to 4 amps welder control 
service. 

SPECIAL! 
SPERTI R -F Vacuum Switch 
Famed Collins Xmtr An- 
tenna Switch. 9200 peak 
volts- R amperes. BRAND 
NEW! $1.69 Only 

OTHER TUBE VALUES 
Lots of 4 Each 

1625 . .35r 864 25c 6K7 19e 
1626 ....its.. RK60 ...60t 12SQ7 39r 

12.15GT .31c 

DC AMMETER 
0.15 Amps 

A terrific buy! 31; :," 
easy reading scale. 
divisions. Black plastic 
case 4.;2"x51/4".21/4" 
Rubber covered test clip 
leads plus black metal 
carrying case with 
hinged cover. Brand 
New. Wonderful for automotive, battery 
charging, general test work. Val -$3.99 
ue $25. All yours for only 

McElroy 
Automatic 

KEYER 

For \mtr haying or code practice. Has 
photocell and sensitive relay. Variable speed 
motor. 110V AC or DC. Complete with 
2 -117Z6 and 1-117L7 tubes. $14.9 5 your cost Y 

CARBON HANDMIKE 
Genuine Sig. Corps Mike, 200 
ohm, single button, has press -tu- 
talk switch, 4 -ft. rubber cable, 
amphenol plug. Beautiful satin 
chrome finish. 
BRAND NEW $2.25 

SELSYN 2J1G1 
Operates f rom 57 !F, V 
400 cycles. Suggested 
wiring for 110 V 60 
cycle included. Used, 
tested. 

pair 
ie per$3.50 

ARMY FIELD TELEPHONES 
Type [Ell-Talk as far 
as 17 miles. Dependable 
2 -way communication 
at low cost. Ideal for 
home, farm, field. Up to 
six phones can be used 
on one line. Each phone 
complete with 
ringer. Originally 
cost govt. $39.90 
each. 

Used, Usedd, good 
condition . each 

QUANTITY PRICES 
Inquiries welcomed from institutions, 
wholesalers, dealers, large users.. Phone, 
write, wire for quantity prices. 

Please include 25% Deposit with order - 
alance C.O.D. MINIMUM ORDER $3.00. All 

Shipments F.O.B. Our Warehouse N.Y.C. 

111111E MAJESTIC 

1 RADIO PARTS SERVICE 

53 RESET STREET NEW YORK 7, N.Y. 

TERRIFIC VALUE 
24 -VOLT STORAGE 

BATTERY, BRAND NEW 
17 AMP. HRS. 

Made by Delco. 12 cell.<, 
heavy duty, very rugged. 
Shipped dry, uses stand- 
ard sulphuric acid elec- 
trolyte. 

VERY SPECIAL $17.95 
WILLARD 2 -VOLT 

STORAGE BATTERY 

20 Ampere -Hours 

Exact replacement for 
/GAF portables -brand 51.95 

new. Each i 
GOULD 6 -VOLT 

STORAGE BATTERY 
Navy Standard, Block Rub- 
ber Case. BRAND NEW. 
15 Amp. Hour$! A 95 
Rating 7 

WILLARD 6 -VOLT 
STORAGE BATTERY 

Similar to above but in transpar- c4.95 
ent plastic case. Real value at... P 

1 -QUART BOTTLE BATTERY ELECTROLYTE 
Made by Willard, for above storage batteries, 
I It. sufficient for two 2 -volt cells. Hermeti- 
cally sealed. SPECIAL. $1.25 per qt. bottle 

7 -PRONG 2 -VOLT RADIO VIBRATOR for 
Portable and Farm Sets Replace- $1.65 ment for CE Llt 530 

LOOK AT THESE PM SPEAKER BUYS! 
Alnico V, 4" PM, less trans .$1.30 
Alnico V, 5" PM, less trans. 1.45 
Alnico V, 6" PM, less trans . 1.79 
Alnico V, 8" PM, less trans. 2.75 
Alnico V. 10" PM, less trans. 4.50 
Alnico V, 12" PM, less trans. 4.95 
AlnicoV, 6 "PM,withtrans. 2.35 
AlnicoV, 8 "PM,with trans. 3.25 
AlnicoV,10 "PM,with trans. 4.65 

6V6- Midget Output Trans 42c 
50L6- Midget Output Trans 42c 
ACDC- Chokes 32c 

Wonderful Condenser Buys! 
Oil- Filled Metal Cased Goad 
All Brand New- Perfect- 

Standard Makes 
.l mf 400V ..14e 4.0 mf 600V.79e 
.5 mf 600V..176 3 -3 mf 600V .118e 
2.0 mf 600V.34e 25mf600V$1.79 
1.0 mf 1000V .49c 8 mf 1000V 2.25 
1.0 mf 1500V .69c 

FP TYPE FILTER CONDENSERS 
Standard Makes -Brand New 

30 mfd 50 V 12c 
100 mfd 50 V 17c 
40/40/20 mfd 150/150/20 V 35c 
8 mfd 500 V 38c 
16 mfd 500 V 49c 
8x8 mfd 500 V 59c 
20/20 mfd 450/25 V 59c 
30 mfd 350 V 55c 

TUBULAR 504-30 MM 150V 
NF:W lots of 12, 19e ea. 

20 Mfd 200 V INVERTED CAN SCREW 
MT 29c 

4/3 Mfd 400/475 V Round Metal Can Corn 
neg 39e 

60 Mfd 110 V 60 cy. AC motor start Cond. 
round metal can 99e 

FREQUENCY 
METER 

CABINET 
For BC -22I 
Series f req. me- 
ters. BRAND 
NEW! 3 corn- 
Part me n ts. 
Massively built. 
141/2x101/.,x10". 
Value $20.00. 
Complete with 
canvas cer 
for both ends. 
You rs 
for 
only 3.95 

MAY 1949 
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GREEN 
STOCKS COMPLETE LINE 

E/CC INSTRUMENT KITS 

HIGH PRECISION 

VACUUM TUBE 

VOLTMETER 

CoModel 
221K 

mplete Kit $23.95 
THE MOST USEFUL TOOL 
ON YOUR RADIO BENCH: 
D.C. and A.C. ranges U -5, 10. 
100. 500. and 1000 volts. 
Ohmmeter ranges from .2 ohm 
to 1.000 megohms In steps of 
Rol. BsIU, Rx1000. Rs1U,000 
and R31 megohm. Db scale 
from -20 to 55 Db In 5 ranges. D.C. Input resistance 
is 25 megohms. A.C. Input impedance is over 1% 
megohms. Diode A.C. rectifier for greater accuracy and 
wider frequency range to 30 Kc. Large, rugged, 4%. 
meter with all A.C. and 18e. readings an one simple 
scale. All multiplier resistors matched to 1% accuracy. 
Complete with 6118. 6X5, 68X7 tubes and test prods. 
All numbers etched into panel; can never rub off. Heavy 
gauge steel cabinet. Size: 9 -7/16 s 8 s 5. Shipping 
Wt. 10 lbe. NOTHING ELSE TO BUY! 
Model P -75 germanium crystal probe for visual RF 
signal tracing, and measurements to over 200 mega- 
cycles $7.50 

ASSEMBLED VTVM 
Model 221 -Includes all advantages of above. Com- 
pletely assembled. hand calibrated and tested 
ready to use, at the amazingly low $49.95 price of .P'a.7 JJ 

POCKET 
VOLT -OHM- 
MILLIAM- 
METER COM- 
PLETE KIT 

?I. I ".11 -Ii :w "111'-7" FOIL 
EVERY SERVICE - 
MAN! Tine small. 
handy instrument 

that every repairman uses a thousand times a day. 
Large 3- meter. beautiful etched panel. Simple to as- 
semble. A PERFECT KIT FOR BEGINNERS. Ranges, 
ht'- 0/5/50/2.50/ 500 /2500 cous. AC- 0/10/100 /500 /1000 
cela. (Putout -0110//100/500/1000 volta. 111' 51a. 

o /liln. De Amps. -011/10. Ohmmeter -ó5n0 /100.1100 
ho, n, l mpg ira . S to $14.95 

t.1. 

ASSEMBLED -READY TO USE 
Rudd 7.1I- tbmplehiy wired. trstrd u I..! 
: t the factory. (lugged. hunt for heu ̂ ' n $17.95 

OSCILLOSCOPE 
KIT 

41 ..tel 400 IC Indispensable 
r wS1, EM, and TELEVI- 

SION. Horizontal sweep cir- 
cuit IS to 311,01111 cycles. All 

m rots on front panel 
Linear sweep with 889 gas 
triple. Graph screen for 
measuring peak Io peak volt- 
age. Frequency t uency r sps! f 
orizontal and vertical ampli- 

fiers from 50 cycles to 50 Ke. 
Input Impedance 1 megaton 
and 50 mmfd. Etched panel 
tor long life. Tube comple- 
ment: 5.65.17, 2 5Y3. 1.889. 
1- 5I1PI. Provision for ex- 
ternal synrhrnnixat ion, test voltage and in instty 
toodulat dan. Deflection sensitivity:. 30 volts per inch full 
gant. Detailed instructions a d pictorial diagram: in- 
rlu.leA. NI ITIII NG ELSE TO BUY: 
Size: S'A'W z 13'11 s 17'D. Shoe et $39.95 
40 Ins .. 

COMPLETELY FACTORY WIRED 
OSCILLOSCOPE 

SI. del 400 -Sam bore Inn whet], tested and a'- 
mbled. A sl in ig well- desicned instrument. ready tu 
.r $VJ your work bench. Don't wait. 69.95 n un 

Je7 m der . . , , ,NOW! 

. 

SENSATIONAL PRICE REDUCTION! 
Model 113 -A MULTI-ANALYST- 

Completely wired. ready to operate. $69VJ .95 
NOW FOR TICE FIRST TIME .7J 
. Complete VTVM that tollows signal from antenna 
to speaker! Extremely sensitlee wide range Al 1)114LE 
signal tracer. n tulles-gain over 90 in probe alone! 

Limited quantity -order NOW! 

Lnr1 Pt polir required with V. O. D. Orders. Ail .. 

1'35.8. Nile York. All orders must include shipping 

UM: F:UIF11 IIOI SF: OF ItaRC, 

GREEN RADIO DISTRIBUTORS 
Electronic Supplies and Equipment 

482 Sutter Avenue, DI 2 -4494. Brooklyn 7, N. Y 

Question Kos 
SUBMINIATURE -TUBE RECEIVER 

? Please give me a diagram for a 

small receiver using subminiature tubes. 
-H.J.W., Sea Cliff, N. Y. 

A. The receiver shown in the diagram 
uses four subminiature tubes operating 
with a 22.5 -volt B- battery. The con- 
verter is a 2G22, the i.f. amplifier is 
a 2E32, and the 2E42 is used as second 

detector and first audio. The 2E36 out- 
put amplifier plate circuit uses an audio 
choke (almost any value will do) as a 
load so that d.c. can be kept off the 
phones. This will be useful if crystal 
phones are used. Because the 2E32 is a 
sharp -cutoff tube, the a.v,c. will not be 
as effective as in some receivers, but it 
will be of some help. 

+ 62 I 
1.5V 

RI,R5 -15,000 ohms, 1/2 watt 
R2, R6- 47,000 ohms, y, watt 
R3-100 ohms, 1/2 watt 
R4- 27,000 ohms, 1/2 watt 
R7-1-megohm potentiometer 
RB-I megohm, Il/ watt 
R9 -10 megohms, 1/4 watt 
RIO ---5 megohms, 1/a watt 
CI, C2- 365 -pµf, 2 -yang tuning capacitor 
C3, C6- 100 -ppf mica 
C4, CIO, C13- .03 -pf, 150 -volt paper 
C5- .001 -0, 150 -volt paper 

C12 

B 

II 
22.5V 

T. R. F. SET WITH 
? Please show a design for a t.r.f. 
broadcast -band receiver using five min- 
iature tubes.- C.F.M., Brooklyn, N. Y. 

A. The complete circuit is given in the 

T.001 

ANT 

956 956 

/111) 

W9M 
VC 108 160 1.5K 2471 

- + 
ALL CORDS 600V UNLESS NOTED 

TUNING CARDS 360ggf PER SECTION 

117V AC/DC SW 

PF 

C7- 50 -ottf mica 
C8, C9- .01 -gf, 150 -volt paper 
C11- 0.1 -gf, 150 -volt paper 
C12- 10 -uf, 50 -volt electrolytic 
C14- 250 -ogf mica 
LI- broadcast loop antenna 
L2- broadcast oscillator coil 
L3 -audio choke 
TI, T2 -456 -kc i.f. transformers 
BI -22.S -volt battery 
82 -1.5 -volt battery 
SW- d.p.s.t. toggle switch 

ACORN TUBES 
schematic. The antenna and r.f. coils 
are standard commercial broadcast 
units. Low -priced surplus acorn tubes 
are used in r.f. and detector stages. 

9002 
row 

5085 
1/5 

.00025 
.05 I 

841 
5. 

821 
IO 4701 - ` i 

5 271 150V 25 I50-160 
25V 2W 

5 

OUT TRANS SPQR 

.02 

:1.50 101 

Z=2 5Kn 

90-100V 

47 

100 35W4 5085 3ks 9002 ...as 

IOW 4 63 4 3 4 1 4 1 4 3' 

FIXED -TUNED 

Please print a circuit of a fixed- 
tuned converter for use with my stand- 
ard automobile receiver. I want to cover 
the 4.5- to 5.5 -me and 8.5- to 10.5 -mc 
bands by using the tuning control on 
the receiver. -E.A., East London, South 
Africa. 

A. Fixed - tuned converters usually 
have a stable oscillator and a bandpass 

35W4 

AC /DC CH 

20T 150V t 20 

CONVERTERS 
input circuit that covers a given band 
of frequencies. The oscillator signals 
beat with signals in the passband of the 
input circuit to produce heterodyne or 
beat notes within the tuning range of 
the receiver. It is very difficult to de- 
sign a suitable bandpass circuit to op- 
erate over the bands you want to cover. 
Furthermore, the beats between the de- 
sired signal and the fixed oo cillator 

RADIO -ELECTRONICS for 
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question nos 
must fall within the tuning range of the 
receiver. A 3.9 -me fixed oscillator will 
produce 600- and 1,600 -kc heterodynes 
when mixed with 4.5- and 5.5 -mc sig- 
nals, respectively. These signals are 
within the broadcast band so they can 
be received on a broadcast set. The 
weak point in this setup is the bandpass 
circuit, which must be 1 megacycle 
wide. 

A 7,9 -mc fixed oscillator will beat 
against an 8.5 -me signal and produce a 
600 -kc heterodyne, and against a 9.5 -mc 
signal to produce a 1,600 -kc heterodyne. 
The receiver would have to tune from 
600 to 2,500 kc to cover the 8.5- to 10.5- 
me band with a fixed tuned converter. 

I suggest you use a tuned converter 
and use the receiver as an i.f. stage. 
The circuit shown on page 36 of the 
April, 1948, issue of RADIO -CRAFT can 
be modified to meet your needs. The 
transformer in the plate circuit of the 
6K8 should be tuned to 600 kc or some 
quiet spot on the low- frequency end of 
the broadcast band. The oscillator pad - 
ders and trimmers should be adjusted 
so the oscillator and antenna circuits 
track over the tuning range. Narrow 
segments of any band can be covered 
with a bandspread control consisting of 
ganged 35- or 50 -µµf capacitors con- 
nected across the main tuning capaci- 
tors. 

RHOMBIC FOR LOW -BAND TV 

? Please outline a horizontal rhombic 
antenna suitable for receiving TV sta- 
tions on channels 3 and 5. This is to be 
used with a receiver with 300 -ohm an- 
tenna input terminals.-J.W., Randolph, 
Wis. 

A. The sketch shows a rhombic suit- 
able for any low -band station. This 
antenna should be terminated with two 
390 -ohm 2 -watt metallized resistors. A 
matching section composed of two 34- 
inch lengths of No. 12 wire spaced 4 
inches apart and two 34 -inch lengths of 
3/16 -inch tubing spaced 2 inches apart. 
The sections are connected with 2 
inches of No. 12 wire. The tubing con- 
nects to standard 300 -ohm line. 

2' -10' 

2-V2 

4"SPREADERS 
POL 

2- SPREADER 

3/16- TUBINO 

2'SPREADER 

300, LINE 

MAY, 1949 

POLE 

790ni2w 

75 

United Cuts Prices ! ! 
POWER TRANSFORMERS. Standard Bran! 
Type 
No. H.V. Ma. FII.s1 Fil.:2 Price 

l' -Urlll 700x1. 70 5,3a 6.3v :2.5, 32.19 
l'-012 700ct. 90 5v.3a 6.3v ;3.5a 2.85 
l' -013 700et. 120 5v.3a 6.3v ;4.3a 3.19 
l'-014 750ct. 150 5v.3a 6.3r;5a 4.19 
VIBRATOR TRANSFORMER -To fit current 
models of Motorola auto sets. New -31.95. 
TELEPHONE REPEATER COIL- C161. 1 to 1 

i atto. One side renter -tapped for feeding keying 
lines Into telephone circules. Completely shielded. 
>hpg. Wt. 3% Lbs. New -81.49. 
RELAYS -Stepper. type 11-706. 4 circuits 21 
positions. continuous. Position indicator on drum. 
D.C. Coll resistance 12 Ohms. Like new condition 

$4.75: TELEPHONE LEVER TYPES. .861 
S.l'.U.T. Colle- 200 -100 Ohms; :862 S.P.D.T. 
roll 500 Ohms; .863 D.P.S.T. & S.P.D.T. Coll 
'.mil Ohms; x864 D.P.D.T. & D.P.S.T. Coil 500 
ohms; :865 S.P.D.T. & D.P.S.T. Coils 200 + 
fro) Ohms; x866 D.P.D.T. & 5 P.B.T. ('oils 200 

200 Ohms; =867 D.P.D.T. Coll 500 Ohms: 
=068 -1 3 P.S.T. Coil 500 Ohms; .868 -22 D.P.S.T. 
Cou 500 Ohms; =870 S.P.S.T. Norm. closed coil 
AO Ohms. All like new. Any type -31.29: Time 
Ltg types. .869 -1 S.P.D.T. Coll 500 Ohms -51.59: 
rS(9 -2 M.I'.D.T. and D.P.S.T. Coil 500 Ohms - 
31.75. 
CRYSTAL KIT FOR BC -603 WESTERN ELEC- 
TRIC FM TRANSMITTER -80 crystals in metal 
ibinet. Covers all frequencies from 20 51e. to 

7 9 Sie. in 100 Kr. steps. Shp,. Wt. -7 Lits. 
i:.rh- 312.50. 
423 MODULATOR UNIT -A precision R.F. Ose., 

malle with a National velvet -vernier dial. he- 
seen 185 and 205 Me. audio Ose. Semi -variable. 

with 2 etages audio Amp. 115 V. 60 Cyc. power sup- 
ply. All high quality parts. Heavy duly construc- 
tion. Complete with 1- 955. 222 -6J7, I -8F6 and 1 -1W4 
tubes and dipole ant. Shpg. Wt. -45 Liss. New. 
I lily $12.50. 
AZIMUTH CONTROL HEAD- Bendie 3IN -52. 
Dial calibrated In 360 degrees. Brand new in ear - 

ns. Sling. tl't. -l' Ú . I9. Each -51.79. 
AIRCRAFT HOMING RECEIVER. ZB -I OR 
SIMILAR UNITS. A T.R.F. Receiver unit cover- 
ing 231 to 216 Mc. Beautifully built and cali- 
brated. lyses 4 -914 tubes. Complete with Relay 
slid Test Osr. Shpg. Wt. Approx. -16 Lbs. New- - 
514.95. 
TG -I0 PHOTO ELECTRIC KEYER -Used by 
Army for code practice. A high gain 25 watt heavy 
duty amplifier with photo cell Input. May he on- 
',-rted to PA or Phono amplifier. ('see 2.6t317. 

OSN7. 2 -61.6. 1.51'40 and I -1123 tubes. Less 
tubes, tapes and reels. Shpg. Wt. Approx.-110 
1.115. Good condition. Size: 21" x 15' x 12". Only- - 
117.50. 
CONTROL CABLES -MC -124. for compass re- 
.i1vers. 20 ft. long. With splines ami ferrules. 
New- 32.39: MC -215. for 2274 -N sertes receivers, 

15 ft. long. Small splines and ferrules. New - 
51.69; Loop Cable for MN -20. etc. 6 ft. long with 
o contact plug at both ends. Shielded with eluml- 

n braided RN. New-S1.69. 
DM 21B DYNAMOTOR -14 V. input. 235 V. 
., 90 31a. output. Completer shielded with tillers. 

Shpg. Wt.-5 Lbs. 'grand new. Only -$2.49. 
MODEL DM32 -A DYNAMOTOR -Input: 28V. 
ra 1.1 A. Output: 250 V. (ñ' 60 Ma. For 274 
N. Series R.'e'vs. With mounting. Shpg. Wt. Ap- 
prox.-3 Lbs. New-S1.59. 
DM -33 DYNAMOTOR -Input: 28V. Output: 540V. 

210 Ma. Int. Shpg. Wt. -1068 Lbs. New. In 
..iginal cartons. Only- 82.69, each. 
DM -34 DYNAMOTOR- Input: 12V. (4 2.8 Amps. 

I lntput: 220 V. of 80 Ma. With filters and plug. 
'hpg. Wt. -3 Lb:. Good condition. used -$1.59: 
Brand New -$2.19. 
OM -35 (12V) AND DM -37 (24v) DYNAMOTOR - 
output: 625V. (s 225 Ma. Slightly used. Very 
nod condition. Shpg. Wt. -12 I.he. Each- $I.95. 
MODEL DM36 -D (W.E.) DYNAMOTOR -In- 
out: 26V. (á 1.4A. Output 220 V. 1+ 80 51a. with 
tiller. Used. In good condition. Shpg. Wt. -7 Lbs. 
only- $I.29. 
NAVY TYPE DYNAMOTORS. High efficiency 

% 
PM. 

livid unite. May be Ihrd un 6 V.D.C. with 58 output 
soltage ratings. MODEL =516 REG.- Output: 
275 V. (w, 110 M. Input 12 to 24 V.D.C. Sh00. 
Wt. 1068 Lbs. Selling or- $2.50: MODEL =515 
TRANS. -Output: 500 V. 0. 

new 
50 Ma. Rhpg. 

101/8 tua. Selling ter- 33.50. The above are new 
in cartons. 
CONDENSERS -1 + 1 Mfd. 115 Vac. -29e; 3 
Mfd. 330 Vac.-491: 1 Mfd. 1000 V.D.C. OII. 6 
for 31.00; 2 Mfd. 600 V.D.C. Oil. 6 for $100; 
4 Mfd. 800 V.U.C. Paper. 3 for $1.00: .1 Mfd. 
2000 V.D.C. OIL 3 for $1.00; 3 31fá. 2000 V.U.C. ill. 2 for $3.45; 3 31íd. 2500 V.D.C. 011. Each - 
$2.49: 8 Mfd. 2500 V.D.C. Oil Each-S8.50: 
2 Mfd. 5000 V.D.C. Oil. Each -39.50: Filter 
Strips-(2) 8 Mfd. PRS type 410 V.U.C. con- 
densers. (I) 6000 Ohm 20 W. resistor and a few 
ramlca all mounted on small bakelito strip. 

New 3 strips for $1.00. 
METERS -A.C. Voltmeter. (0 -150) 3" round. 
G.E. (scale slightly clouded) New-$3.00: D.C. 
Ammeter. (0 -50 on scale. 50 mv. movement) '2 

wont!. G.E. Less shout. New; D.C. Volt- 
meter. 10 -500) 3" round Bakelite case Sun Mfg. 
1000 o /ph. New -32.75; Output 3leter, 0 -10. 
Weston 5507 2" round Bakelite case mounted In 
portable wooden case. New- 3239: Bias deter. 
11.97 -A) Zero center el selon 3" round meter 

Danser! In a sturdy Steel c " x 413" x i 
Reads 115 V.D.C. or 100 Ma. D.C. ILL I I Lt 

renter. Diagram included. Shpg. Wt. -7 Lbs. New - 
$4.95. 
METER ACCESSORIES- Ammeter shunt. Weston 
type D- 41207. 100 Amps. D.C. 50 My. Mounted 
on Bakelite base. Shpg. Wt. Approx. -1 Lb. 
Brand new-$2.95: Current Transformer. Weston 
typo 560. Ratio 75:1. 50 -133 cycles. With mount- 
ing bracket. Shpg. Wt. Approx. -1 Lb. New - 
S2.75. 
SWITCHES. BEAM MOTOR SWITCH -D.1'. 
D.T. momentary. Sllpg. Wt. -6 Oz. New -39e; 
MICRO SWITCH -Normally closed. 10 Amps. 
125 V. Pin operated. Shpg. WL -6 Oz. Now --45e: 
MOTOR SWITCH -3 P.D.T. 3 buttons labeled 
"Manual -Of- Automatic." Locks In both operat- 
ing positions. Ideal for shop equipment operation. 
Shpg. Wt. -9 Oz. New -39e; ANTI -CAPACITY 
LEVER SWITCH- (Mossman) heavy duty con- 
tacts. )'enter position: 3 poles closed; tat position: 
4th pole closed (Momentary). 2nd position: lI 
poles open. Phosphor bronze leaves. Spring loaded 
lever. Positive action. Size: 114" z 1 %' x 6 ". 
Silos Wt. -1 Lb. New -98e. 
VOLUME CONTROL ASSEMBLY - 500.000 
Omne. S.P.H.T. UL switch. 158" Die. Brass 
shaft 21' 1g. slotted and knurled end. 2 leads. 

e .1 at 400 V. and one .005 Mf. 400 V. one 
condensers are attached Shpg. WI. -6 Oz. New 
-50e. 
POTENTIOMETERS -5000 Ohm -LR.C. type 
1)11 -114 Silent Spiral. In original canons. with 
hardware anti universal shaft. Shpg. WL8 Oz. 
Only 45e: 1 Megohm- Midget C.T.S. Short slotted 
shaft. Shielded. Shpg. Wt. -6 0. 25e: 10.000 
Ohm -Midget C.T.N. 5/16" shaft. Shielded. Shpg. 
Wt.-6 (It. 25e: Dual Wire wound- 10.000 Ohms 
each section. Separate screwdriver adjustments. 
2 Watt. Shpg. 1Vt. -0 Oz. New -65e: Dual H.D. 
Ohmite -1200 Ohms at .35 Amps. and 3 Ohms at 
4.7 Amps. Baked enamel elements. Complete knob 
and panel plate. Shpg. Wt. -2 Lbs. New -85e: Sin- 
gle wire- wound- I1111,000 or 70,000 Ohms 2 Watt. 
Bakelite ca6e. -15,' Uia. 1/4" deep. Long Shaft. 
Shpg. Wt.-ti Oz. New -65e: 4 Gang Wire- wound- 
(Ciarostall Heavy duty Bakelite construction with 
metal supports. 6.008 2.5011. 30.000 and 30.000 
Ohms. Size: 15.j" x 2 % ". 58" long shaft. In 
Original cartons. Shpg. Wt. -1 Lb. 75e: Tormldal 
Potent 'meters-Precision unit completely en- 
closed in heavy aluminum rating. 300 Ohms Wire - 
wound. W.E. or G.E. New- 91.19: RHEOSTATS 
-Ohmite baked enamel wirewoond. Air - cooled 
and shielded. Aircraft type. 90 Ohms at 1.35 
Amps. Sling. Wt. -2 Lbs.. New -55e. 
PATCH CORDS -Red fabric covered cable con - 
tains 2 rubber covered tinsel conductors. Com- 
plete with 2- 14. -47 plugs on ends. 21" L. and 
:N" L. Shpg. Wt. -22 Lba. Either type. New. 3 

for 91.00. 
RECORDING HEADS -(Shure) Magnetic. 4 

Mims at 4)111 cycle. With coil and stylus screw. 
Slightly s-ratrhed. Good condition. Sling. W't.- ' Lbs. Only 79e. 
HEAVY CABLE 14 CONDUCTOR WEATHER 
PROOF-14 ennductorots. rubber and fabric cov- 
ered. .14 stranded and tinned. Enclosed In heavy 
outer rubber jacket. Ileavy brass N contact plugs 

Lbeither 
end. table is 1' O.U. Shpg. 3Vt. -110 

s. New. tml foot colts- 97.75. 
NEON BULBS -G.E. type NE -48lí W. Auto 
bayonet base. 10 for 91.75. 
SCR -522 POWER PLUG AND CABLE -Housed 
in aluminum 11X. 314' long 12 conductors. Slips. 
Wt.--2 Lbs. New -91.00. 
PL68 PLUGS -3 contact microphone type. 10 for 
95e; TELEPHONE JACKS -To Bt PL -66 plug. 
Panel mounting tyre 10 for 980. 
CIRCUIT BREAKERS -G.E. type AF -1 230 
V.A.C. 35 Amps. Single circuit. Overall size: 3" 
x 4%" x 6 ". Shpg. Wt. -41% Lbs. New- SI.85; 
Sq.D Type M. 120 -240 C.A.C. 20 Amps. 2 poles. 
Overall size: 2' x 3" x 4% ". Shpg lVt-2 Lbe. 
New- $1.75. 
FABRIC LOOM -Weather -proof. Ideal for fleec- 
ing on T.V. and FM antenna lead -ins, thru sky- 
lights and around corners. LD. 14". W. % 
(Specify size) 50 feet. any else- 91.45. 
THROAT MIKES -T -30 (Shure) New In cartons 
-50e. 
KITS -Ceramic insulators -assorted popular types. 
New and usable. Shpg. Wt.-4 Lbs. 15 for 59e: 
Bathtub condensers -multiple and single unite In 
assorted voltages and capacities. Shpg. Wt. 3 
Liss. 15 for 79e: Carbon resistors- assorted sizes. 
All new. Mostly insulated. 100 for $1.95: 311ca 
condensers-assorted capacities and voltages in 
silver and rub)' mire. 100 for $2.95: Ceramleone 
-1.o Mme to 1000 31mf. In assorted voltages. 100 
for $2.95: Filter condensers -all new and usable. 
10 for 95e: Hardware -standard nuts. bolts. 
washers. etc. 3 Lbs. for $1.29: Tube sockets -all 
types and Des. New. 20 for 95e; Coll fonos. 
Various types and sizes. 15 for 45e. 

Write for free copy of UNITED SURPLUS new 
catalog! 

* BY POPULAR DEMAND!! 
UNITED SURPLUS Surprise "Package "...$1.29 
More than 10 Liss. of assorted electronic units, and 
Parts. 

Quantities are limited -order now Prices subject 
to change without notice. Minimum order-$2.00. 
25G deposit required. Balance C.O.D. All order 
-hipped F.11.13 l'blr:lws. 

UNITED SURPLUS MATERIALS 
314 S. Halsted St. Chicago 6. III. 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


761 Radio-Electronic Circuits 

ALL THIS - - -- AND MORE, TOO! 

For speedy service, 
quality -it's SENCO 
more at SENCO! 

TUBES 
Ah Brsnd Nee! R. 

Immediae Deeeuyl 

Lofs of 
10 

Type Each Each 
0Z4 69, 59e 
1A3 45 39 
1A5GT 59 49 
1C5GT 69 59 
1C7G 64 58 
105G 67 60 
107G 69 59 
1F7 79 69 
ILC6 69 59 
1LD5 69 59 
11H4 69 59 
11N5 69 59 
1L4 49 45 
IP5 59 49 
1R4 69 59 
1R5 55 49 
155 58 48 
11.4 69 55 
1TSGT 59 49 
1U4 49 39 
1V 45 39 
2A7 32 25 
2E5 89 79 
2X2 879 35 29 
3A4 49 39 
3B7 1291 59 49 
395 55 49 
3S4 55 45 
3V4 79 69 
5U4G 50 40 
5W4GT 39 34 
5Y3G 42 37 
5Y3GTG 40 33 
SY4G 39 32 
5Z3 59 49 
5Z4 59 49 
6A B5 6N5 99 89 
6AC5 69 59 
6AC7 1852 79 69 
6AH6 49 39 
6A L7 69 59 
6A N5 65 55 
6AT6 49 39 
6B4G 89 79 
6646 49 39 
6BE6 49 38 
6BG6G 99 89 
6BH6 79 69 
68J6 59 49 
6C4 29 25 
6C5GT 40 35 
606 49 45 
6F5GT 55 45 
6F6GT 45 39 
6F7 VT70 39 29 
6G6G 59 49 
6H6GT /G 43 36 
6J7GT 42 38 
6K6GT G 45 39 
6K7G 50 41 
6K7GT G 49 39 
61(8 69 59 
615G 69 59 
6L6G 93 84 
6N4 49 38 
6P5GT 55 49 
697G 51 47 
6SA7GT G 44 37 
6507 49 39 
6SH7GT 40 32 
65K7GT;' G 49 39 
6SL7GT 49 47 
6SN7GT 49 47 
6597GT G 44 37 
6587 43 36 
6557 59 49 
6$V7 55 49 
678 89 79 
6U5 6G5 69 59 

down -to -earth prices, top 
every time. Yes, you get 

TUBES! 
M. A. Gusreslee! 

Wields/Sy Calosed! 
Lofs of 

10 

Type Each Each 
6U6GT 40r 29r 
6Ú7G 35 25 
6V5GT 59 49 
6V6GT G 45 39 
6W4GT 69 59 
6X5GT /G 49 39 
6Y6G 71 63 
744 
7A7 
786 
7B7 
788 
7C5 
7C6 
7H7 
7K7 
797 
7X71 X XFMI 
7Y4 
12A 
1246 
12A8GT 
12AT6 
12A U6 
12AV6 
12BÁ6 
128E6 
12H6 
12J7GT 
12K8Y 
1297GT 45 
12SA7GT'G 40 
125F5GT 40 
125J7GT 55 
12SK7GT'G 45 
125L7GT 49 
12SN7GT 49 
12597GT G 40 
12587 35 
12Z3 55 
1447 65 
1486 59 
1497 65 
1918 89 
24A 49 
25L6GT 55 
2526GT'G 45 
26 32 
27 45 
32L7GT 52 
35L6GT /G 45 
35W4 43 
35Y4 43 
35Z4GT 49 
35Z5GT G 43 
35Z6G 43 
35,51 42 
36 35 
39/44 25 
43 54 
45 49 
4525 59 
47 49 
50 1.49 
SOBS 42 
50L6GT 50 
56 55 
57 45 
58 45 
75 59 
76 49 
77 35 
78 49 
80 40 
81 1.49 
85 49 
99V 35 
99X 35 

53 43 
59 49 
49 44 
49 44 
69 59 
55 49 
49 44 
49 44 
49 44 
69 59 
44 35 
44 35 
79 69 
29 25 
35 28 
50 45 
65 55 
49 39 
50 45 
50 45 
39 34 
45 37 
35 25 

39 
32 
32 
49 
35 
43 
43 
32 
32 
49 
55 
49 
55 
79 
39 
45 
39 
25 
35 
48 
39 
40 
40 
45 
39 
39 
37 
29 
19 
47 
39 
49 
39 
99 
32 
45 
45 
39 
39 
49 
45 
27 
39 
38 
99 
45 
25 
25 

117Z6GT /G 79 69 

POWER TRANSFORMERS 110VOIt.60 
X10 mil -0.3 {' o, 3.3 :mro> ..V yele. .all 

Ìully shirs 
C-. 3 Raps 700V C.T. $2.65 ed. flush 

100 mil -6.3l- (. 3 amps -5V (, une. 
2 amps 750V 11.7 2.79 

mo 

120 mil -8.3V (4 3 amps -5V (4 2 
amps 700V C.T 2.95 

ISO mil- 6.3V ee 4 amps -5V (4 3 
amps 750V GT 3.19 

300 mil -6.3V (8 3.3 amps -5V e, 
3 amps 815V C.T 4.25 

Write for Our Free Circular! 
MINIMUM ORDER 52.50 

WHEN ORDERING -Senn 25an deposit for all C.O.D. 
Shipments. Include sufficient postage -excess will be 
refunded. Orders without n will be shipped ea 
pees% collect. All pr ces F.O.B. New York C.tÿ 

Dept. H, 73 West Broadway 
New York 7, N. Y. Tel. BEekman 3 -6498 

1 -TUBE RECEIVER 

Using only 
operates from 
from batteries. 
tery is used at 
three -position 
battery or line 
position of the 
off entirely. 

ww I D8- 
lÁ01 GT 

ANT .00025 

one tube, this receiver 
117 volts a.c. or d.c. or 
A 1.5 -volt filament bat - 
all times. A two -circuit, 
rotary switch selects 
operation. In the center 
switch the set is turned 

PHONE JACK 

BI 
3 PM 5748 

II 365úuf 
SME4 

IOOLIA SEL RECT 

AC/DC CH 42 aa: 

SW 

117VAC 

20 .1 

The circuit is a grid -leak detector 
operating directly from the standard 
antenna coil. A 100 -ma selenium rec- 
tifier is used in the a.c.-d.c. power sup- 
ply. A small PM speaker is built into 
the set, but a circuit- transfer phone 
jack provides for headphones. When 
they are plugged in, the speaker goes 
off as in most communications re- 
ceivers. 

An antenna is necessary for best op- 
eration. An automobile whip works 
nicely but almost anything will be 
satisfactory. -JOHN S. ZVERLOFF 

BALANCED DETECTOR 
Some audio amplifiers which have 

push -pull from beginning to end give 
excellent results. It occurred to me that 
a balanced AM detector would work 
better with these amplifiers than the 
usual single -ended one. It would require 
no phase inverter and would have the 
inherent advantages - distortion can- 
cellation and so on-of any balanced 
circuit. 

IN 
e 

.00025 6,15 .1 

50016 

BALANCED 

OUTPUT 

500K 

t 280YDC 

The diagram shows the best one 
found so far. It is an infinite- impedance 
detector with the load divided between 
plate and cathode circuits. Because the 
infinite -impedance characteristic makes 
for a minimum load on the tuned cir- 
cuit, selectivity is often enough to al- 
low omission of an r.f. amplifier stage. 
In my location, four high -power sta- 
tions can be separated without any 
difficulty with only a OSK7 feeding the 
detector. -FRANK S. GUE 

(The circuit looks useful, but may not 
be as selective as suggested. Two of the 
Edmonton stations have 5 kw, one 1 kw, 
and only one 50 kw of power. Editor) 

Technical Bulletins 
EACH S1.00 Postpaid Foreign S1.25 

Electrical Design and Construction 

These bulletins give you easy. accurate, depend- 
able methods of designing and building electrical 
equipment. You just follow simple charts, tables 
and step -by -step instructions that tell how to 
figure correct size units to meet specific require- 
ments. 

106 Rewinding Electric Motors -Enables anyone 
without electrical training to locate trouble. re- 
pair and rewind a.c. or d.c. motors and generators 
of all kinds ; how to figure wire size and wind coils. 

111 Transformers -How to design and build all 
types and sizes of transformers including specials 
for Neon tubes and ultraviolet lamps. Easy meth- 
ods of determining core dimensions and wire size. 

152 House Wiring- -Safe. approved way to wire 
new and old buildings. Shows many different cir- 
cuits. Explains how to use latest type of materials 
including fittings. fixtures. Also gives estimating 
methods. 

101 Resistance Wire -How to use Nichrome and 
similar wire in heating devices, rheostats and re- 
sistance coils. Figuring wire size and length ; how 
to wind elements and test. Also supply directory. 

113 Solenoids & Plunger Magnets -How to make 
these a.c. and d.c. magnets having movable 
plungers to control other equipment. How to figure 
dimensions, plunger stroke, wire size. etc. 

112 Electromagnets -How to design and build all 
types and sizes for a.c. and d.c. How to figure 
lifting power. wire size. 

148 Relays -Designing and building a.c. and d.c. 
relays of any size for various purposes where 
small currents and voltages must control heavy 
circuits. Includes control systems for motors and 
machines. 

137 Meters- Designing and building ammeters. 
voltmeters. wattmeters, for a.c. and d.c. Includes 
complete information on calibrating. 

127 Small Electric Light Plants- Easy -to- build. 
low -cost installations for cottages. camps. etc. 
Includes a 110 -volt. seven 25- watt -lamp system; 
also a 6 -volt system using auto generator. 

151 Electric Power from Streams -How to survey 
streams, estimate requirements and available 
power, design and build dams. select and install 
the control system and electrical equipment. 

161 Burglar Alarms & Time Switches -Dependable 
types for various purposes. Time switches made 
for alarm clocks and arranged to control lights. 
sprinkler systems, motors and other devices. 

144 Choke Coils -How to design and build for 
many different purposes. How to use these instead 
of rheostats for voltage control. safely and with 
much less loss of electricity 

131 Remote Control of Electrical Devices -Cir- 
cuits and applications. How to use telephone dial 
and St roger switch. For experimenters and model - 
railroad switching purposes. 

134 A.C. Electrical Experiments- Fascinating, 
harmless experiments for education and entertain- 
ment. Also practical uses. 

T E C H N I FA X 110 N. Franklin St. 
, Chicago 6. III. 

Enclosed find $ for which send the following 
Technical Bulletins at $1.00 each (Foreign $1.25) as 
indicated by numbers: 

Name 

Address 

City & State 
E 
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Radio-Electronic Circuits 
AN AUTOMATIC BUG 

The electronic keyer described in the 
magazine Break -In (New Zealand) is 
simple and easy to build and operate. The 
schematic and construction details for 
the key are shown. After constructing the 
unit and key, adjust Rl and R2 so their 
full resi -tance is in the circuit. Apply 
power. VI should be cut off and the re- 
lay open. Throw the key to DOT posi- 
tion. The voltage should be equal on the 
plates of V1 and V2. If it is not, substi- 
tute other 0.1 -pf capacitors for Cl and 
(2 and other 100,000 -ohm resistors for 
R4 and R5 until the plate voltages are 

INSULATION 

I 

EQUIDISTANT 

r 

2 

1 

DOT 

DASH CONTACT 

CONNECTING C3 A 

e 
DASS 

1 
TENSION SPRING 

HINGED ARM SAM AS 

MECHANICAL BUG 

ORDINARY PIVOT BEARING OVER AND UNDER 

equal while making dots. When this is 
done, the length of the dots and the 
spacing between them will be correct 
for standard sending. 

Move the key to DASH. This places 
C3 in parallel with C2 and causes the 
relay to stay closed for three times the 
length of one dot. Check this by meas- 
uring plate voltages. One section should 
drop by one -third and the other increase 
by one -third the resting plate voltage. 
Adjust the value of C3 until this con- 
dition is met. 

Speed is increased by decreasing the 
values of resistors Rl and R2 simul- 
taneously. 

The keyed circuit is controlled by a 
sensitive relay with normally -open con- 
tacts. R3 should have a resistance about 
ten times the resistance of the relay coil. 
VI and V2 may be any receiving -type 
twin -triode with separate cathodes or 
two separate triodes, 

The key can be made in any conveni- 
ent form. It can be built around a dis- 
carded "bug." Contacts common to A -B 
should be open and the X -Y contacts 
closed when the arm of the key is in the 
normal position. 

MAY, 1949 

EVERY SERVICEMAN 

CAN 

77 

SUPERIOR 
TEST EQUIPMENT 

MFD. RY 

THE NEW MODEL 770 - 
An Accurate Pocket -Size 

VOLT -OHM MILLIAMMETER 
SENSITIVITY: 1000 OHMS PER VOLT) 

Features: 
,'rampart -measures 31 4 s 5Th' I 2V.' 
lees latest design 2y5c accurate 1 5111. D'Arsonral type 
meter. 
Saale zero adjustment holds for both resistance ranee.. 
It Is not necessary to readjust when switching from one 

si tance range to another. Tills Is an Important time - 
.ating feature never before included in V.O.M. in tide 
irrite range. 
(loused in und cornered, molded case. 
Beautiful 

permalnent whit 
etched 

inures long-life even 
letters 

ith 
con- 

slant use. 
Speetbeatl anal 6 A.C. VOLTAGE RANGES: 0.15 30:150' 
300'1500 3000 volts. 
6 D.C. VOLTAGE RANGES: 0 -71'g IS 75'150 790 1500 
vo ta. 

D.C. CURRENT RANGES: O.10a 15 150 Ma. Amps. 
2 RESISTANCE RANGES: 0 -500 on s. 0.1 Me906m. 

The Model 770 tomes templet. with a AF9O 
self-contained batteries, test leads and $ 3 .7 
all operating instructions NET 

We manufacture a omplete Idle of radio test equipment. 
Write Dept. RC 5 for FREE catalog todapt 

SUPERIOR INSTRUMENTS CO. 
F,.'I- c. 

at your regular jobber 

WHIP ANTENNA FOR MOBILE 
AND STATIONARY USE 
\I Nia-t lt.l.e Mounting with 
htasy \vertical roil --bring. Insulated at 
ton to creche Mast Section MS -53. 
Mast Base only R 52.95 
\I.tST SECTIONS: For chose 511' -411, a' 
ul ular steel. Cl,' per coated. painted - 

a too! .ectinn. Bottom senior MS-53 can he used : oaks any length. MS- 52- 51 -50 -40 for taut r. 
pc Any Saturn -Price 

Screw 
ach 

TRANSFORMERS -110 Volt 60 Cycle Primaries: 
21 Volt 2 amp ... ... .. ..52.25 
14 -14 or 26 Volt 7.11 or 15 amp... 4.95 

r. 12 Volt 1 amp .. .. 1.50 
s.c. 24 Volt 1 amp .. 1.95 
Ste. 24 Volt .5 amp ... .. 1.50 

:p; \'..tC. 2.5 atop. 2.95 
,, At 'T -60 51:\ 6.3 V. 5 amy.. 5 V. 3 amp 
r -I;n 2.45 

gym VC'r 'o MA 6.3 V. 4 amp., 5 \'. 3 amp 
2.95 

son VCT Yon MA 6.3 V. 0 amp., 5 V. :1 atop 
e ILE- eon . . 4.75 

115 Y.A.C. 60 Cycle Input TRANSFORMERS: 
thnpu : :5dó11 -75e V.A.1'. 1601 V.D.C. after choke input 
tiller at 2511 NIA) Includes 6.3 V.A.C. wilding at .'. 

mms. 6.11 V.A.C. winding at 4 amps. = 11 -I00. $7.95 
ihiput: goo-0 600 V.A.C. at 250 M.1. 12 V.A.C at 3 

nIps; 19 V.A.C. at :t an1DS k 5 V.A.C. at 3 amp,, . 

orsia ned for Army surplus Transmitters. 1111 -106 56.90 
outwit: '15o -0.250 V.A.C. at 60 StA. 24 V.A.C. at .6 

4to.:n 
i ;:1 V..V C. at . amp:. Designed for Amu' sur- 

1u, Itecel ser, ell -tom $3.00 

TRANSTAT VOLTAGE REGULATOR 
For 60 reels C m ltage regulation. 103 V -126 V at 
2.17 amps. l'Are: NEW .......... .... __59.95 

DYNAMOTORS 
INPt'T: OUTPUT: STOCK NO.: PRICE: 

9 V. IN' 450 V. rill SIA I) :1150 S3.95 
w, blower 

12 V. DC 220 V'. I00 SIA D 4112 

12 V. i.e 4i0 V. 200 MA D 4111 
s V. D1' F SCR n22 PE 94 

I2 14 V. DC l'/No.19NIA1tRII l'S :3 
13 26 V. IH' Fe IcC645 l'C 101 
12-24 V. DC 5110 V. 50 MA USA 015,1 
26 V. 1)C F Comm. Re- 

Myers DM 32 1.95 
11 V'. DC 1:30 V. inn SIA DM 211 3.95 

3.95 
7 95 
7 95 
9 50 
295 
1.93 

L" 24 V. DC 4411 V. 200 NIA- 
and 220 V. IOn 
51A 

26 V. DC 400 Cycle Inverter 

Address Dept. RE 

RECTIFIER UNIT 
Ito Volt 60 cycle Innut: , - : 12 V. DC 10 amps. Can 
be rased to charge r operate DC equipment. 
Electronic Lab. mfg. Price NEW $29.95 

NEW TELEVISION 
ANTENNA ROTATOR 

Idrai rece, sible motor for rotating all 
Dpi,, rar antennas at the top. Weighs 

Sine: ...l.'s' 1.. less spart. 
Gear box and Mtg.: i x 3 '.'. Motor " I. z ' I). Shaft size: 

x T',' threaded. Operates from 24 
V. Dl'. 2 anlas 4.3 ICPM or 36 V.A.C. 
Torque: 70 Ib, per inch. Price.. $9.95 

TRANSFORMER- -For above Rotator 
-119 Volt 60 cycle Primar': 30 
V.A.C. See. ]'rice $2.95 

ANTENNA POSITION 
INDICATOR -ideal for indicat- 
ing direction of antenna from a remote 
pnaltton. ]'nits are ante al Illus- 
trated and have 0 -3011 that scales. 
Complete with two antor'ns and 12 

Volt 60 cycle trans., and wiring 
lust stet Ions. l'Ace $6.95 

SELSYN MOTORS: 
115 Volt AC 00 cycle, Size V :e 78248 342' E 51/e. Can 
be used to turn small antennas or for position indicator 
systems. Price per Pair $5.95 
Selsyn type 2.11411 -l'an be used as 
antenna position Indicators. III) Volt 
60 cycle. Inslnlellns. Normally op- 
erates fron) a 

l 

5 Volts 400 cycle. 
Price per Pair 

MOTORS: . 

or 12 Volt At' -I ltd Ileavy 11u15 reversible Motor with 
5;10' a 7/16' shaft. Price: New $2.95 
6 Volt AC -UI' Motor- -ideal for auto fans. models. 
Shalt 1. x t.. Used- Tested $1.50 
Model Motor-12 Volt Al' -DC Vh' double end shaft 
Motor. size 2 ' 1, x 2140 V5' x lt.' II. Pelee.. _$1.50 
1111 Volt 611 cycle. (tall bearing Motor. approx. 35110 
Itl'SI. 1/25 D.P. Shaft: 3 /16' x $'. Motor size: 61s' 
I. s 4' H. Converted type. Price $2.93 
(land Tool Motor-12 Solt AC -DC -5600 IOPM. 3T L s l'. Isla. still, sniffled shaft 14. D x 14 L. ('rice $2.95 

DYNAMOTOR -Use your electric shaver In your earl 
Dynamotor will supply 110 Volt 100 NIA froto 0 VDC 

D 1111 9.95 and will operate most types of AC -DC Shaven. Normal 
ME 119F operation 12 VI)C Input: 220 V. 100 MA output. 
Utecoot ! .d, 14.95 Price $1.95 

All Prices Are F.O.B., Lima, Ohio 25% Deposit on C.O.D. Orders 

FAIR RADIO SALES 
134 SOUTH MAIN ST. 

LIMA, OHIO 
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78 Bnelio- Electronic Circuits 

hat certain 
R something EX 1 

It's those many 
years of TACO 
antenna engi- neering and 
craftsmanship 
that show up on 
the TV screen! 

Type 925 HighLow 
Bond Antenna. Cos. 
ers 13 TV channels. 

Independent ori- 
entation for each 
section. Section - 

10 ft, atu 
mast. 

Hardware. 

Type 445 High -Fre 
quency Adapter. 
Covers Channels 
7-13. Attaches 
mechanically and 
electrically to any 
3 00ohm low - 

frequency antenna. 

Type 960 EatraHigh- 
Gain Low -Frequency 
Antenna. Channels 
2.6. For weak signal 
a . 15' mast. All. 

aluminum. Hard- 
ware. 

- v 
Type 945 Estro - 
High -Gain High 
F r e q u e n c y 
Adapter. Chan 
nels 7.13. Used 
alone in high -fre- 
quency oreas. Attaches 
mechanically 
and electrical- 
ly to any 300 - 
ohm antenna. 

TECHNICAL APPLIANCE CORP. 
SHERBURNE 

N. Y. 

1111A` Radio 
Electronic Equipme 

In Canada: Strum berg- Carbon Cr Ltd.. Ttrnran 4. Ontario 

LOW- VOLTAGE RECEIVER 
This receiver operates with a B -volt- 

age of only 1.5 and A of 41/2. 
To make the tubes operate with the 

low plate and filament voltages, the 
suppressors are used as control grids 
and the control grids are tied to the 
screens. Standard plug -in coil assem- 
blies are used. 

2.SMN 6J7 /8S7 t 21 

1:3AF TRANS PHONE JAG( 

/ 3 
.00025 .00025 

PLUG -IN COIL ASSEMBLY 

2 7 2 7 
s0 

EIER SW 

0.10VDC 

+B 

1.5v 

+ ON-OFF SW 

A 6.SV 

The 0 -10 voltmeter is used to keep 
check on the condition of the A- battery. 
The 50 -ohm rheostat should be ad- 
justed for whatever filament voltage 
gives the most efficient operation. The 
original receiver used 6J7's; but if 6S7's 
are available they should be used, as 
their 0.15 ampere filament current is 
only half as great.-John S. Zverloff 

AUDIO FREQUENCY METER 
The audio frequency meter shown in 

the diagram measures tones from 4 to 
40,000 cycles. It is a simple bridge cir- 
cuit with one reactive arm to make it 
frequency sensitive. The indicator is a 
6E5 electron -ray tube. The potentiom- 
eter should be linear. It can be calibrat- 
ed with a standard audio -frequency os- 
cillator. If no oscillator is available, a 
microphone and amplifier -with known 
frequency sources such as a frequency 
record, tuning forks, of pitch pipes - 
may be used to obtain a fair calibration 
curve. 

To measure the frequency of a tone, 
feed it to the input terminals, neither of 
which can be grounded. Adjust the cali- 
brated potentiometer for widest shadow 
angle on the 6E5. D. Bosnian 

AUDIO EQUALIZER 
The equalizer shown in the diagram 

will boost or attenuate bass and treble. 
There is no interaction between the con- 
trols. Because of the 6SJ7, there is con - 

6SJ76 
2708 .001 

.001 

TREE 

An Invitation To 

INVENTORS 
Here is the rare opportunity that inventors 
have been waiting for -to show their in- 
ventions at their own exposition and get 
attention and interest from the public and 
industry. The primary purpose of this Expo- 
sition is to aid inventors in the promotion of 
their ideas to public and industrial leaders. 

First International 
Inventors Exposition 

Sponsored by the American Inventors Association 

The International Inventors Exposition is 
open to any inventor who has any invention - regardless of kind or application - which 
has merit in the opinion of the Exposition 
Committee. 

In order to make it possible for private in- 
ventors to exhibit at the Exposition on an 
equal footing with commercial entrants, the 
A I A (American Inventors Association) has 
made special arrangements for them to join 
the Association and present their exhibits at 
a greatly reduced fee. 

GRAND CENTRAL PALACE 
NEW YORK CITY 
June4 -11, 1949 

This is the first time that inventors from all 
over the world have had the opportunity to 
not only show their ideas and products but 
also gain recognition for themselves. 

For complete details and entry application, 
write, wire or phone the 

Exhibits Committee 
INTERNATIONAL 

INVENTORS EXPOSITION 
Parlor B Shelton Hotel 

525 Lexington Ave., New York 17 
PLaza 9 -5848 

Remember -the Exhibition dates 
June 4th to 11th. 

All Inventions Fully Protected 

Get Started in Radio 
10 "HOW- TO- DO -IT" BOOKS 

008 BASS 

.003 IMEG 

47N .006 

0 +250 350V 

siderable gain, and therefore the unit 
may be used as part of the low -level sec- 
tion of an amplifier Leon Medler 

Get a solid foundation In radin by 
of these Inc t mel, text book.. 

Earli clearly nt. pr..lu.ela Itlu.- 
rd, 01111111111s 0 

s 
15 .000 word. ltull h amazed at the wealth of 

i nfrrtnanon peeked into litent- liana, 
hook.. Excellent reference-ideal 

teennrrni lt t ibrary. your more. 
hack if and .atlsn.xl. 

5 BOOKS for SOc 

10 BOOKS for $1.00 

Sent to You Postpaid 
No. 1 -Now To Make Four 

Dorh' Snort Wave Sets 
No. 2 -No To Make The 

Most Popular All.Wava 1 
and 2 Tube Rereivers 

No 3- Alternating Current 
for Beginners 

No. -All About Aerials 
No. 3-Beginners. Radio Oic. 

tronary (Leading Terms, 
No. 6-Now To Have Fun With Radio 
No. 7 -Now To Read Radio 

Diagrams 
No. B -Radio for Beginners 
No. 9- Srmnle Electrical Co- 

perrments 
No. fa- Trlevision 

Remit -re'i-ter letter If you 
romp.. 

RADIO PUBLICATIONS 
2.1M West Bray. New York (7) 

RADIO -ELECTRONICS for 
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Amateur 
GETTING STARTED ON 160 

Now that a portion of the 160 -meter 
band is to be opened to amateurs, many 
of them are looking for ways of getting 
their rigs into operation on this band 
with the least amount of trouble. A 
frequency -halving circuit and a method 
of loading short antennas for 160 -meter 
operation, described in QST, will permit 
hams with 80 -meter crystals to get on 
160 without buying new ones or putting 
up another antenna. 

IOMYr 

24M71 .001 TMICA 3 6 

60M XTAL 
2 VI/ \V2 

A001_ 47K 

I 
4.7K/2W 

-Mr1r 

4 

IW 

6N744 
500yyf 

-H- 

71,250,4o 250µf 

ó 
1 

24K/IW 
KEYING JACK 

.002 

0 +300Vo 

Fig. I -160 -meter exciter uses 4 -mc xtals. 

The frequency -halving oscillator is 
shown in Fig. 1. It consists of a Pierce 
oscillator V1 controlled by an 80 -meter 
crystal and of a tuned -plate self- excited 
oscillator V2 operating in the 160 -meter 
band. The v.f.o. locks in with a sub - 
multiple of the crystal and is stabilized 
by it. 

The plate coil has 38 turns of No. 20 
d.c.c. wire, close -wound on a 1% -inch 
form; and the grid coil has 24 turns of 
No. 26 d.s.c, close -wound at the bottom 
end of the plate coil. 

14... A/4 ON 160 METERS 

160 METER TANK 

80M COIL 

5000 

Fig. 2- Loading the 80 -meter Zepp on 160. 

The output is sufficient to excite al- 
most any of the beam -power tubes 
normally used in crystal oscillators. The 
unit can be coupled to the grid of the 
crystal oscillator, in the rig, through a 
blocking capacitor or through link cou- 
pling. 

CAUTION: It may be necessary to ex- 
periment with the value of the 10 -µµf 
capacitor between the grid of V2 and 
the plate of Vl. If the coupling is too 
loose, the oscillators will not lock; if 
it is too tight, the crystal frequency 
may vary when the variable oscillator 
is tuned. Adjust this circuit while 
monitoring the signal. 

Fig. 2 shows how an 80 -meter Zepp 
can be used on 160. The feeders are tied 
together at the transmitter end. Almost 
any antenna can be used if the sum of 
the feeder and radiator lengths approx- 
imates one -quarter wavelength on 160 
meters. The system is tuned by an 80- 
meter coil and a 50 -14µf variable capaci- 
tor in a series resonant circuit. The 
plate spacing of the capacitor should be 
sufficient to prevent breakdown. 

MAY. 1949 

OWERS 
FOR 

TELEVISION 
ANTENNAS 

OF 

SPRING -TEMPERED 

AIRCRAFT 

ALUMINUM 
CLEARER 

BRIGHTER 

PICTURES 

AT GREATER DISTANCES 

ONLY 

105 
PER 
FOOT 

HEIGHTS TO 120 FT. 

INEXPENSIVE 

ATTRACTIVE 

STRONG 

LIGHT ($1 PER FT.) 

PERMANENT 

EASY TO ERECT 

Dealer Net 
Part No. Price 

(T -6) -6' Tower Sect. 
K.D. W Bolts S6.30 

(K -L) -Basic Kit (Base 
Top & Mast 
Brackets) 3.15 

(M -12 -1) 12' Mast 
2" Alum. Tubing 6.15 o - 

F.O.B. factory- Include check or 
designate C.O.D. shipment 

SATISFACTION GUARANTEED 

ALPRODCO, Inc. 
DEPT. R 

MINERAL WELLS, TEXAS 
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PHADICK SALES CORP. ?}} 

165 Broadway New York City 

80 Try This One 

TELEVISION 
Features: 

WIDE BAND VER- 

TICAL RESPONSE 

FLAT TO 750kc 

DOWN 3db 

AT 1mc 

VOLTAGE GAIN 

OF 20 AT 5mc 

SCOPE 

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 x 14" long, 
attractively finished in "hammered" opal- 
escent blue enamel. Operates on 
standard 110 volts -60 cycles PRICE 

-40 watts. Tubes, 3BPI -6AC7 - 6517- 6X5 -5Y3 -884. In- 44995 
structions included. Complete 
specifications upon request. Satis- F. O. B. 

faction or your money bock. DETROIT 

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 

Matched 
Pair 

69c 

MIDGET I. F. 

TRANSFORMERS 
Original At discounts 

List $2.10 up to 86% 

NOW 

36c 
EACH 

Detected This 
Sed of Quality 

400 -500 Kc range 
11/4" square, 3 " high 
hi -gain iron core. 

INPUT -A826 
OUTPUT -A827 

Specify Type 
Egg Crate 

Dosen of 100 

$3.95 $29.00 

ORDER INSTRUCTIONS 
Minimum order -52.00. 25% de- 
posit with order required for all 
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. 

A 

KHVIV SUPPLY & 

ENGINEERING CO., Inc. 
85 SEIDEN AVE. DETROIT 1, MICH. 

RECTIFIER TUBE SOCKET 
A rectifier tube socket connected as 

shown will accommodate any of the 
following tubes without a change in 
wiring: 5Iì4 -GY, 5T9, 5U4, 5Z4, 5V4, 
5W4, 5Y3, 5Y4. This is a useful idea 

POWER TRANS. SECONDARY 

for the amateur or experimenter who 
has a number of surplus tubes to use 
as replacements. 

E. E. BALDWIN, 
Cr-rnrd Island, Neb. 

EXTENDING VOLTMETER RANGE 
Many owners of multimeters some- 

times have to measure voltages higher 
than their meters ordinarily will han- 
dle. A simple way to extend meter 
range is to use a test prod with a mul- 
tiplier resistor built into it. A standard 
1, -watt resistor can he inserted in the 
handle of most test prods, as shown in 
the drawing. 

TWIST & SOLDER MULTIPLIER RESISTOR 

dllomeaow' 
PROBE 

All the information necessary for 
choosing the correct resistance value is 
the sensitivity of the meter- in ohms 
per volt, usually given in the maker's 
instruction book. If the meter has a 
sensitivity of 1,000 ohms per volt, for 
example (this is usual), and you want 
to extend the 300 -volt range to read 
600 volts, multiply the difference be- 
tween the old and desired full -scale 
reading,. (600 - 300 - 300) by 1,000 
(300 X 1,000 = 300,000). For best ac- 
curacy, the 300,000 -ohm resistor used 
should have a tolerance of no more than 

1%. To make the original 300 -volt 
range read 900 volts, use a 600.000 -ohm 
resistor; and so on. 

If you choose even multiples of the 
existing meter scales, you can read the 
higher values simply by multiplying. 
For instance, if the 300,000 -ohm resis- 
tor is used with the 300 -volt scale to 
read a maximum of 600 volts, just mul- 
tiply any reading by 2. For 900 volts 
maximum, multiply by 3. 

DON HUTCHINSON, 
Troy, N. Y. 

(If you use multipliers to read volt- 
ages around 1,000 or more, he sure to 
get a high -voltage probe, one with suf- 
ficient insulation to protect you from 
arc -overs and breakdowns. -Editor) 

SOLDERING TIPS 
It is a good idea to have a number of 

different -sized and -shaped tips for your 
soldering iron to take care of fine and 
coarse jobs and to get into otherwise 
inaccessible places. 

A small depression, large enough to 
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RADIO MAIL ORDERS 
2 West Broadway, Dept. RE, N. Y., N. Y. 
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SCR 522 
o 

Receiver and Transmitter only 
t 1 

l VHF 100 -156 MC 

Four channel crystal controlled transmitter 
and receiver. Can be adapted to ham 
2 -meter bond or V.H.F. 2 -way taxicab mobile 
set. Excellent condition. 

Price Complete with Tubes S40.00 

Low FACTORY -TO -YOU Prices 

Offe, cg 

1212" PICTURE TUBE 
11 TELEVISION CNANNELS 

PICTURE -HOLD CONTROL 

Other Models Include: 
SYMPHONY GRAND AM- 
FM RADIO- TELEVISION- 

PHONOGRAPH with 
DUAL -SPEED RECORD 

PLAYER 
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Sensational NEW 
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Try This One 

hold a drop of solder, in one surface of 
the iron is useful for transferring sol- 
der to hard -to -reach connections. 

N. SCHVEDMAN, 
Kew Gardens, N. Y. 

COLOR CODING 
Applying spots of colored paint to 

resistors and terminals in a chassis is 
often useful for coding. Instead of a 
brush, use a pipe cleaner. It does not 
have to be cleaned when the color is to 
be changed. All that is necessary is to 
clip off the end that has been dipped in 
the paint. 

O. C. VIDDEN, 
Fertile, Minn. 

TEMPORARY CONNECTORS 
Small steel springs are very useful 

on the experimenter's bench for making 
temporary connections between wires. 
The ends of the two pieces (or more) 
of wire can be inserted between the 
coils. If the spring is close -wound, it 
will grasp the wires tightly. 

The connections 
can be insulated 
quickly by slipping 
a small length of 
rubber tubing over 
the spring and 
wires. 

G. GARVIN, 
South Bend, Ind. 

PICK -UP TOOL 
A wooden rod about 11/4 inch in diam- 

eter and having a blob of wax firmly 
stuck on the end is very useful for pick- 
ing up small parts in inaccessible places 
or starting nuts in cramped quarters. 

AUGUSTINE MAYER, 
Tiffin, Ohio 

LONG -WIRE ANTENNA 
I carry a 10 -80 -meter transmitter in 

my car and frequently must erect a 
long -wire antenna. To simplify erect- 
ing and taking down the antenna I 
use a deep -sea fishing rod and reel. 

A good length of strong fishing line 
is wound on the reel first. Then the end 
of a 134 -foot length of phosphor- bronze 
(surplus) antenna wire is tied to the 
end of the line and wound on the reel. 

On arrival at a location, I dismount 
the reel from the rod and tie the rod 
to the side of the car (see drawing). 

FISNLINE já 
(ANTENNA REEL 

MATTER LEAD 
THROUGH WINDOW 

-s)e, 

FISNROD 
TIED TIED TO TREE 

AT TACKED TO DOOR 

FISHROD ATTACHED TO DOOR HANDLE 

The end of the wire is passed through 
the top guide of the rod, through sub- 
sequent guides, and into the car win- 
dow. Then, walking backward, I carry 
the reel, letting the wire pay out. 

Eventually the wire is all unreeled 
and I tie the fish line to a tree. The line 
acts as an end insulator. To fold up 
and move on, the process is simply re- 
versed. 

R. L. BRIDGES, W6PMU, 
Los Angeles, Calif. 

MAY, 1949 
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INSTRUMENT 

i o .- 4` tl 

ESPEY 511 AM-FM RADIO 

IIL 

l 
Here is a fine radio, in chassis form, to please the most 
discriminating music lovers. 

Easy to install in any console cobinet old or new, the Espey 
511 AM -FM radio chassis embodies the latest engineering 
refinements for lasting high quality and enjoyment at a 
price that defies competition. 

Features, 12 tubes plus rectifier and tuning indicator; 
drift compensated circuit for high frequency stability; 
tuned RF on AM and FM, high fidelity push -pull audio; 
13 watts power output; wide range 12" PM speaker; 
smooth flywheel tuning; phono input provision; 
separate AM and FM antennas. 
Other models available including 25 watt output. 

Write Dept. K for your free catalog. 

Makers of fine radios since 1928. 

MANUFACTURING COMPANY, INC. 
528 EAST 72nd STREET, NEW YORK 21, N. Y. TEL. BUtterfield 8 -2300 

EASY TO LEARN CODE 
It U Carr to learn or Increase speed 
with an Inetructograph Code Teacher. 
Affords the quickest and most pree- 
tlral method yet developed. For be- 
ginners 

taD tapes from 
advanced 

beginner's alphabet 
to typical messages on all subjects. 
Speed range 

R5 

to 40 WPM. Always 

ENDORSED BY THOUSANDS!. 
The 
literally 

a trkesothe 
placeoAf 

Teacher 

lter- 
Instructor and enables 

an 
to 

earn and code without fur- 
ther assistance. Thousand. of n e.sful ner . have 

Wabed the code'' with the Instructocr:m¡' 
rite ("day for convenient rental and nur, h:,se "plan 

INSTRUCTOGRAPH COMPANY 
4701 Sheridan Rd.. Dept. RC. Chicago 40. III. 

GREYLOCK 
RADIO TUBE BARGAINS! 

GT. Glass and Miniature Types 
IRS 304 12SA7GT 
IS5 3V4 12SK7GT 
IT4 6AT6 12S07GT 
IU4 IIBA6 land many 
3S4 6E3E6 ethers) 

SPECIAL OFFER! All above types m 
chased in lots of 100 assorted, at 53 

EA 
A G5 49 650 
G5 } ea. 2E74 

616 183 -8016 

All tubes in individual corto 
TERMS: Net C.O.D., F.0.8. NYC. 
ORDER $5.00. 

Write for Bargain Catalog C -5 

Greylock Electronics Supply 
30 church Street New lu 

39e 
ay be pur - 
5 per 100. 

9Cea. 

ns 

MINIMUM 

Co, 
k 7. N.5 
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D O N' T 
PTAUGREN 

UNTIL 

YOU SEE THESE RED HOT 
SPECIALS! THEN COMPARE 

HIGH 
FIDELITY 

FM AM CUSTOM CHASSIS 
Complete with 12" Speaker 8 Dipole 13 Tubes 
includes 2-6V6 PP for Power Output. driven by 
a balanced Phase Inverter circuit consisting of 
a pair of 6AT6's - Phono Input & Selector Switch. 
FM Coverage 8.8 MC- 108MC. AM /540KC -1700 
KC. Response: 50 to 10,000 cps (3db down). 105- 
125 Volts A.C. Underwriters e 
Approved Reg. List 5169.00. $ó4.5u 
Write for full Specs. ONLY Complete 

TUBES 

35Z5 GT $ .39 
50L6 GT .59 

12597 GT .59 
12SK7 GT 39 
12SA7 GT .. .69 
ABOVE TUBES IN KIT.... 2.60 

Nere's a 
`11 

SENSA710NA1 SUYI 
P45 RPM & COLUMBIA 

ATTACHMENT 
Now play both 
these new records 
with this low priced, 
Dual speed attach- 
ment. 7 Gram Crys. 
tal Pickup complete 
with Permanent 
N1eedle. 

10 veils 4.95 
Lots of 3 

$13.95 
A.C. 

- 

PORTABLE 
PHONOGRAPH $11 95 

KIT -COMPLETE 

We were swamped last 
month when we ran this 
special -Best Buy Any- 
where- complete, nothing 
else to buy. 2 Watt Amp- 
lifier - 5" PM Speaker - Complete Instructions. 

Factory wired 
- and tested. 

111411114011.111 
$13.95 

Lots of 3. $12.95 

ASTATIC CRYSTAL 

Replaces 99% of all pickups 
PICKUP 

market today. 70 
Output L-82A High Output or L -70 

Low Output Crystals. Com- 
plete $10`02 with H'dwre. YY e9 

Special Only 
Lots of 10 $1.59 

25'; Deposit -Balance C. O. D. 

UNITED RADIO DIST. 
Dept.11R ",110 Marcy Ave.,Brooklyn 11,N.Y. 

World -Wide 
Ntatiou. List 
By ELMER R. FULLER 

ITH the issue we are again print- 
ing the Station List after an ab- 

sence of two months. An FM Station 
List appeared in the February issue 
and a list of television stations in 
March. A list of Canadian FM stations 
is printed this month, on page 85. 

Incidentally, many dx reports have 
been received on FM. Possibly more 
significant are the occasional dx tele- 
vision reports. These are necessarily 
rather rare, since few people with 
television sets are to be found in re- 
gions remote from broadcasters. How- 
ever, the television frequencies are in- 
herently better suited for distance 
reception, and as television sets become 
more numerous, we are likely to hear 
more about television reception over 
distances of several hundred miles. We 
are very anxious to obtain verified re- 
ports of such long- distance reception, 
and especially of repeated reception of 
television programs at distances of 200 
miles and more. 

Free. Station Location and Schedule 

2.500 WWV 

3.310 YVIRO 

3.370 YVIRT 

3.400 YV5RW 

3.420 YV2RC 

3.440 YVIRU 

3.460 YV4RP 

3.480 YV4RQ 

3.480 ZQI 

3.490 YV3R8 

3.500 YV5RX 

3.510 YV6RC 

3.530 YV5RS 

3.910 ZQP 

4.750 YVIRV 

4.780 YV4R0 

4.780 HUB 

4.810 YVIRL 

4.810 HJBB 
4.820 XEJG 

4.820 HJED 
4.830 YV2RN 

4.340 YVIRZ 

4.850 HJCA 
4.860 PRC5 

4.880 

4.890 
4.900 

4.920 

4.920 

4.940 

4.950 

4.950 

4.960 

4.990 

5.000 

HJFH 

HJCH 
ZOH 

CR7BU 

YVSRN 

HJCW 

HC5HC 

281 

HJAE 

YV3RS 

wwV 

5.020 YVRO 

5.870 HRN 

5.880 

5.940 

5.970 
5.970 

5.980 

5.890 
0.910 

IRK 

RV IS 

HIV 
HCIQRX 

OA X41 
OZX4V 

WASHINGTON, D.C.: 1;..5 Bureau 
of Standards; continuous. day and 
night 

TRUJILLO. VENEZUELA; 1700 to 
2 130 

MARACAIBO. VENEZUELA: 1730 
to 2230 

CARACAS, VENEZUELA: 0530 to 
0800: 0955 to 1430; 15:10 to 2130 

MERIDA, VENEZUELA: 1800 to 
2130 

MARACAIBO. VENEZUELA; 0530 
to 0830; 1030 to 2230 

VALENCIA, VENEZUELA: 1730 to 
2 130 

PUERTA CABALLO. VENEZUE 
LA: 1700 to 2130 

JAMAICA. BRITISH WEST IN- 
DIES: 1600 to 1730: 1930 to 2.200 

BARQUISIMETO. VENEZUELA: 
1,1:40 to 21:40 

CARACAS. VENEZUELA: 0930 to 
Hole; 1530 to 2230 

BARQUISIMETO. VENEZUELA; 
1800 to 2130 

CARACAS. VENEZUELA: 0530 to 

LUSAKA, NORTHERN RHO. 
DESIA: 0400 to 11530; 1000 to 1200 

MARACAIBO, VENEZUELA: 0930 
to 2130 

VALENCIA. VENEZUELA; 1630 to 
21:10 

BARRANQUILLA. COLOMBIA: 
1700 to 2255 

MARACAIBO, VENEZUELA; 0530 
to 2230 

CUCUTA, COLOMBIA; 1700 to 2200 
GUADALAJARA. MEXICO: 2200 

to 2400 
CALI. COLOMBIA: 1900 to 2300 
SAN CHRISTORAL, VENEZUELA; 

1101 to 2130 
VOLERA, VENEZUELA: 1030 to 

2145 
BOGOTA, COLOMBIA: 1900 to 2200 
BELEM, BRAZIL: 0600 to 0700; 

0900 to 1100; 1530 to 2000 except 
Sundays 

ARMENIA, COLOMBIA: 0600 to 
22(10 

BOGOTA. COLOMBIA: 1800 to 2200 
COLOMBO. CEYLON: 0000 to 0330; 

0445 to 1145. 2100 to 2145 
LOURENCO MARQUES. MOZAM- 

BIQUE: 1000 to 1600 
CARACAS, VENEZUELA; 0600 to 

2230 
BOGOTA. COLOMBIA; 0645 to 

1115; 1600 to 2315 
RIOBAMBA, ECUADOR: 1800 to 

JAMAICA, BRITISH WEST IN. 
DIES: 1600 to 1730 

CARTAGENA, COLOMBIA; 1600 to 
2230 

BARQUISIMETO. VENEZUELA: 
1630 to 2130 

WASHINGTON. O.C.: U.S. Ituresu 
of Standards; continuously day and 
night 

CARACAS. VENEZUELA: 2000 to 
2230 

TEGUCIGALPA, HONDURAS; 
0800 to 1000: 1300 to 1500: 1800 
to 2300 

CAPETOWN. SOUTH AFRICA: 
0315 to 0915; 12110 to 1600 

MOSCOW. U.S.S.R.: 0300 to 0930: 
1530 to 1820 2100 to 0015 

VATICAN CITY; 1345 to 1515 
QUITO, ECUADOR: 0700 to 0815; 

1200 to 1400: 1800 to 2300 
ANDORRA: 0600 to 0830: 1300 to 

1Vnn 
LIMA. PERU; 1630 to 2330 
LIMA. PERU: 1800 to 2400 

fou CaafíllAfah these 
dI/-AllfiP/a9 !/a/ue4s1 

ELECTRIC MOTOR SCOOP! 
115 -volt 60 cycles 
(:et this motor anti make the 
handiest tool on your workbench! 
Attach a flexible shaft and you're 
all net for grinding. sanding and 
humng operations. Great for 
model -makers. 1/20 11.p. motor 
turns at 2900 RPM -does the job 
in half the time: t' shaft. 
long. 3%' : : x 31/2' high; 
weighs only :t4, Ihs. May Ire 
used for 1112111V motor applications. 

$3.95 

THIS MONTH'S SPECIALS 
Brant) New Throat Mieroph011t. S0.19 
Lever Action Switch with Knob (3 pos. 2 -SI'3P 

and 1 -SPST; spring return) .29 
8' I'M Speaker. SOLS Transformer 3.95 
Brand New BC -366 Jack Box .19 
6 -volt -1C -DC Motor; 4' shaft; app. 3' long 

2'41' dia. Used. sold as Is .98 

Plate Load 
RELAY 

6000 -ohm roll, SPST nor- 
mally open contacts. Extra 
sensitive and used for many 
applications. 1'A' high. IV.' 
wide. on ids' mtg. errs. 
M.t -1903 $1.19 

METAL CAN 
ELECTROLYTICS 

3IA-50868 30-20 mfd, 450 PDC $0.39 
MA-501466 15/15 mfd. 450/350 PD(' .39 
31A-50885 30-15/15/40 mfd. 450/350/25 TLIC .39 
5IA-50871 20-20 odd. 450V .39 

Silver Mica Button Condensen 

$7.50 per 100 (all one type) 
NIA-3536 10) 20 mint 
51A-3501 (D) 30 mmf 
NA-3531 (F) 55 mmf 
NIA-3503 (A) mmf 
MA-3532 (H) 75 mmf 
51A-3504 (AI 200 mar 
MA-3519 IFI 250 f 

MA-3505 (C) 360 mmf 
MA-3509 (A) 'On mmf 
SIA-3508 (BI 500 mmf 
MA-3510 (CI 500 mutt 
MA-3502 (D1 500 mm( 
MA-3507 (F,1 500 mmf 
MA-3518 (A) 2000 mod 

#18 2- conductor Wire & Drum 
Used for running 110 -colt AC lines, extension speak- 
ers. etc. Full 175 feet of highest quality wire with 
tough, weather-resistant insulation. Complete with 
handy drum for spooling wire for storage. Limited 
quantity $2.39 

BRAND NEW 
METERS 

Dejur Model 310 meter for 
all -around ham and test 
applications. 10 ma DC 
basic movement. 34' di- 
ameter flange: 2.4. body. 
1% deep. Stock up on 
these while they last. 
NIA -2036 

$1.95 each 

ORDER FROM THIS AD! 
Send 25,j deposit with order. Pay balance plus postage 
on lellvery. Get your name on Mid- America's select 
mailing list and get first crack at latest. greatest val- 
ues in radio parts. electronic equipment, tubes. etc. 
Send orders to Desk RC -59. Minimum order $2.50. 

MIDAAMERICA CO.Inc. 
STORE WAREHOUSE 

\ 2412 S. Michigan Ave. 2307 S. Archer Ave. 
Cf!r.1RO 16.16 010.300 16. III. 
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World-Wide Stations List 

Freq. Station Location and Schedule 

5.950 HH2S PORTAU- PRINCE. HAITI: 0600 
to 0813: 1 llln tu 1300; 17311 to 2130 

5.970 HI2T CIUDAD TRUJILLO. DOMINICAN 
REPUBLIC: Lin0 to 2400 

5.980 LRSI BUENOS AIRES. ARGENTINA: 
1800 to 2300 

5.980 XGOA NANKING. CHINA: heard at 0600 
6.000 UT GEORGETOWN. BRITISH GUI- 

ANA: 2100 to 2200 
6.000 CFCX MONTREAL. CANADA; 0700 to 

2313 
6.000 HP5K COLON. PANAMA: 07:t0 to 2300 
6.000 HHVM PORT- AUPRINCE, HAITI; 1201 

to 14131; 18311 to 2100 
6.000 NOUMEA, NEW CALEDONIA: 

0:113 lo 0300 
6.000 HJKD BOGOTA. COLOMBIA: 1900 to 2300 
6.010 0Q2RC LEOPOLDVILLE. BELGIAN 

CONGO; 1200 to 13011 

6.010 CJCX SYDNEY. NOVA SCOTIA; 0530 to 
2210 

6.020 XEUW VERA CRUZ. MEXICO: 2100 to 

6.020 PGD HILVERSUM. NETHERLANDS: 
1745 to 2330; Tues.. 0300 to 11130; 
N'ed. & Sat.. 1030 to 1200; 1600 
to 17311 

6.030 MOSCOW. U.S.S.R.: 0000 to 0500 
6.030 CFYP CALGARY. CANADA: 073u to ODO 
6.030 HP5B PANAMA CITY. PANAMA: 1800 

to 2:110 
6.040 RANGOON. BURMA: 0600 Io 1115 
6.040 COBF HAVANA. CUBA: 0800 to 2300 
6.040 XETW TAMPICO. MEXICO; 1)745 to 0045 
6.040 WRUS BOSTON. MASSACHUSETTS: 

Mexirlu beam. 19011 to 22311 
6.060 TANANARIVE. MADAGASCAR: 

1:1:11) In 14011 
6.060 TETUAN. SPANISH MOROCCO: 

02311 to 03011; 1:1:10 to 151111 

6.060 KNBA DIXON. CALIFORNIA: Hawaiian 
beam. 0130 to 1007 

6.070 CFRX TORONTO. CANADA: 0600 to 22340 
6.080 CKFX VANCOUVER. CANADA: 01130 to 

0300 
6.080 MUNICH III MUNICH. GERMANY: 1100 to 1700 
6.090 LRYI BUENOS AIRES, ARGENTINA: 

0613 to lati 
6.090 CBFW MONTREAL. CANADA: 0730 to 

1915; 2000 to 2 Pin 

6.090 ZYB7 SAO PAULO. BRAZIL; 1600 to 2130 
6 100 VUD3 DELHI. INDIA; 12110 to 1245 
6.100 WARSAW. POLAND: 1100 to 1800 
6.160 PRE9 FORTALEZA, BRAZIL: 0900 to 

1200; 1600 to 1900 
6.100 WKLS KURE. JAPAN: 1030 to 2030 
6.110 GSL LONDON. ENGLAND: 2300 to 0215; 

1615 to 1745 
6.120 HP5H PANAMA CITY. : 0630 

In 2401 
6.130 XEUZ MEXICO CITY. MEXICO: 1100 to 

0400 
6.130 CHNX HALIFAX. NOVA SCOTIA: 11700 

lo 23011 
6.130 COCD HAVANA. CUBA; 0700 to 2400 
6.140 HIDE MEDELLIN, COLOMBIA: 1100 to 

2300 
6.150 GRW LONDON. ENGLAND: 1315 to 1600: 

20110 t2 2215 
6.150 CKRO WINNIPEG. CANADA: 06110 to 

1121)0 

6.150 EQB TEHERAN. IRAN; 0930 to 
22:111 t.. 2:115 

6.150 TIRH SAN JOSE. COSTA RICA: 2130 to 
2400 

6.150 CS2WD LISBON. PORTUGAL: 1330 to 18011 
6.160 HCKJ BOGOTA. COLOMBIA: 2000 to 2300 
6.160 CBRX VANCOUVER, CANADA: 0900 to 

11.2110 

6.160 MUNICH. GERMANY: 0000 to 0300 
or Ian 

6.160 HHCM PORT -AU- PRINCE. HAITI: 0630 
Io 00311; 1200 to 1430 

6.160 HER3 BERNE. SWITZERLAND; 0245 to 
0713: 121111 to 1700; 2030 to 2230 

6.180 STUTTGART. GERMANY: 2300 to 
0330; 9430 to 0715: 0900 to 1630 

6.200 HJCT BOGOTA. COLOMBIA: 10110 to 
1400: 1800 to 2315 

6.200 YV6RD CIUDAD BOLIVAR, VENEZUELA: 
17011 to 2315 

6.200 FK8AA NOUMEA. NEW CALEDONIA; 
0200 t2 04011; 0430 to 0500 

0.220 CE622 SANTIAGO. CHILE; 0630 to 22330 
6.240 HRD2 LA CEIBA. HONDURAS; 1200 to 

141)0: 191111 to 2300 
6.330 COCW HAVANA. CUBA: 0600 to 2400 
6.240 HJCF BOGOTA. COLOMBIA: 1700 to 2300 
6.240 HIIN CIUDAD TRUJILLO. DOMINICAN 

REPUBLIC: 1600 to 2230 
6.250 YSUA SAN SALVADOR. SALVADOR: 

6.280 HCJB 
'11í1104 till 2100 

1800 to 2100 TO. 
6.310 HIIZ C CIUDAD TRUJDILLO. DOMINICAN 

REPUBLIC: 1600 to 2255 
6.360 HRPI SAN PEDRO SULA. HONDURAS: 

IBM to 1415: 1800 to 
6.370 CSX LISBON. PORTUGAL: 1231111 to 1600 
0.400 CR5AA PRAIA. CAPE VERDE ISLANDS; 

1330 m 1700 
6.400 HHCN PORT -AU- PRINCE, HAITI: 2000 

to 
6.450 CONI SANTA CLARA. CUBA; 0630 to 

2110 
6.510 CP40 COCHABAMBA. BOLIVIA: 1930 

to 221111 
6.620 TG2 GUATEMALA CITY. GUATE 

MALA: 11730 to 0900: 18110 to 2300 
6.760 YNDS MANAGUA. NICARAGUA: 0800 to 

1000. 1700 to 2330 
6.770 CP49 LA PAZ. BOLIVIA: 0700 to 0900; 

1100 to 1200: 1930 Io 2100 
6.770 SINGAPORE. MALAYA; 0330 to 

1200 
6.850 YNOW MANAGUA. NICARAGUA: 2000 to 

011)0 
6.910 YNQE MANAGUA. NICARAGUA: 1300 to 

2300 
6.920 FZK6 DAKAR. FRENCH WEST 

AFRICA: 1330 to 1700 
6.980 MOSCOW. U.S.S.R.: 1600 to 1745; 

2315 to 2345 
6.980 FO8AA PAPEETE. TAHATI; Tuesdays. 

Wednesdays. Fridays. Saturdays. 
2230 In 0030 

7.010 XPSA KWEIYANG. CHINA: 2_3301000.30: 
0430 to 0900 

MAY, 1949 

OPPORTUNITY AD -LETS 
Advertisements In this section cost 2oc a nord for 

ash insertion. Name, address and initials must b/ 
Inciuded at the above rate. Cash should a rumwim 
all tlassitied advertisements unless placed bs 

redlied aJrertising agent,. No adverti.semem 12 
less than ten words accepted. Ten percent discount 
six Issues. twenty perlent for twelve issues. Objec- 
tionable or misleading advertisements not arrepted. 
A is erti.emenl, for .lune. 1919. issue. nowt rearb 
us nul later than April 21. 1949. 
RsdloEleetronles. 25 W. Broadway. Now York 7. N. Y. 

12118 & 23148 TUILES. ADAPTER UNIT USING 
miniature tubes )6ÁT6 & 611Aú for 12118, and 12AT6 & 
12A116 for 251161. T -k 1 p e ti an rigim1 ml 
nothing else to buy- -just plug in & It works. Slone)' -back 
guarantee. 12118 or 2311% unit complete: $2.1:1 each. 10 
units for $22.50. Send 25'; deposit. balance C.O.D. Writ 
for free parts rata log. l'IISlSlERCtAL R.í1)10, 36 Br W 
St.. 11,,61011, Stase. 

BARGAINS: NEW AND RECONDITIONED HALM- 
crafters. National, Collins. Hammarlmtd. Meissner, RSIF :. 
other receivers, tuners. television receleer, transfo liters. 
eve. Wholesale prices. Tenus. Shipped on trial. Liberal 
t ralle-In alhmante. Write. Henry Raclin, Butler. Missouri 
and 11240 West Olympic. Los Angeles. California. 

AMATI'I'It 11.61)10 LICENSES. COMPLETE THEORY 
preparation for passing amateur radio examination. Home 
study and resident courses. American Radio Institute. 
1111 West turd Si., New York City, See our ad on Page 94. 

BARGAIN HINTING? RADIO SERVICEMEN WRITE. 
Sensational catalog. Ilenthaw Radio Supply. 3619 Troost. 
Kansas City 3. Missouri. 

RECORD CHANGER PARTS for leading makes of chang- 
ers. We slip everywhere. Mail orders invited: FRIEND'S 
Wholesale Distributors. 100 North Sixth Street, Phila- 
delphia 6. l'a. 

WANTED: Salesmen to sell Nationally Advertised Brand 
Radio Tubes in Dealers and Servicemen at liberal dlsenums. 
Goon Commissions l'ald. c/o Itadin- Eleclronlcs. R O. 11 . 

RE -32. 23 W Broadway. New York 7. N. Y. 

MAGAZINES (BACK DATES)- FOREIGN, DOMESTIC. 
arts. Rooks. booklets, subscriptions. pin -ups, etc. Catalog. 
10e (refunded 1. Cicerone's, 863 First Ave.. New York 
17. N. T. 

SELECTED GR011' OF MEN- GRADUATES OF WEI L 
known trade school. desire employment in Radio Field. 
Will travel anywhere. Qualified in radin servicing. instal. 
lotion. test Instruments. circuit operation, etc. Contact 
Placement Dept. Eastern Technical School. 88% Purchase 
Street. New Redford. Slays. 

WE 110:1 -AlIt ALL TYPES OF ELECTRICAL INSTRI'- 
ments. tube checkers and analyzers. Hazleton Instrument 
Co. (Electric Meter Labnraforyl. 140 liberty Street, New 
York. N. Y. Telephone- BArelay 7-4239. 

LANCASTER. AI.LWINE & 11031MEI.. 436 BOWEN 
Building. Washington 5. D.C. Registered Patent Attorneys. 
Practice before United States Patent 061 e. V lint: an I 

infringement Investigations anti Opinions. Booklet and 
form "Evidence of Conception" forwarded upon request. 

TELEVISION. RADIO. TI'BES, PARTS. SEND FOR 
free bargain list. hallmark, 592A Cornmunipaw. Jersey 
Pity, New Jersey. 

RADIOMEN. SERVICEMEN. BEGINNERS - SLAKE 
more money. varanS% quickly. $250 weekly passible. We 
show you how. Information free. Merit Products. 2IG 2321. 
132nd Avenue. Springfield Gardens 13. New York. 

EVERYONE CAN MAKE EASY MONEY INSTANTLY: 
Radio training unnecessary. Top- quality -quick selling - 
new plastic sclentifle Television Filter made spccltleally 
for TV: 100'4 profit. sells for $2.00. costs $1.00. up to 12' 
picture. Send $1.00 for sample. Money -back guarantee: 
Start earning extra money today' APSCO, 544 Sixth Ave.. 
New York. N. Y. 

Send for 30 Years Proved Radio Repairing Simplified 
System; $1.00. Box 178E, Lake Hiawatha. New Jersey. 

HEARING AIDS- Reronditloned. Make wonderful minia- 
ture radlos. $20.00 complete with conis, earphone. Shelby 
Instrument. 321 West 7th St., Lang Beach. Calif. 

ALUSIIM 'M TUBING, ANGLES. SHEETS ANI) FIT 
TINGS. W'tite for list. Willard Radcliff. Fostoria. Ohio. 

RADIO TIRES. ALL POPULAR TYPES $37.00 FOR 50. 
Reliable Tubo Co.. O'Neill. Nebr. 

F :l,F :CTRONICS KIT Builds AC -DC voltmeter, oscillator. 
electric eye. $2.95 complete. literature Free. Precise 
Measurements Co., 942K Kings Highway. Brooklyn, N. Y. 

ANY RADIO - ELECTRONICS TEXT BOOK RENTED - 
1-2e per day. Address: TBIIA, 780 East 214th St.. New 
York. N. Y. 

For Sale -Best radio-refrigeration shop in Ozarks. sports- 
man's paradise. Wilson Radio, Thayer. Missouri. 

27 years experience radio repairing. Simplified system. 
No calculations. No formulas. Total price $2.00 postpaid 
or COI). Meneyback guarantee. Roes Radio. 11611 Grand- 
river. Detroit 27. Mich. 

Heath's Vacuum tube voltmeter. new. wired, complete. 
ready to use. accurate. best baking meter on market $45.50, 
Ernest Santalla. 42 -33 6411, Street. Woodoide, N. Y. 

PHONOGRAPH RECORDS CHEAP. CATALOGUE. 
Paramount. li1-313 East Market. Wilkes-Barre. Penna. 

TELEPHONE DIALS. NEW AUTOMATIC ELECTRIC 
standard AK -11 $5.25 postpaid. Used N -E Type -I Rebuilt 
$2.25. Re- adjusted $1.25 postpaid. Kissel Electric Products. 
431 -C Sherman. Galion- Ohio. 

MAIL COUPON TODAY 

RCA, Commercial Engineering 
Section 49EW Harrison, N. J. 
Send me the RCA publications checked 
below. Enclosed is 3 to cover cost 
of books for which there is a charge. 

Name 

Title or Occupation 

Address 

City 7one State 

Quick -Reference Chad, Miniature Tubas (Fro). 
(A) 

HB -3 Tube Handbook ($10 in U.S. B possession). 
(B) 

RC -I5 Receiving Tube Manual (35 c(mts). (C) 
Receiving Tubes for AM, FM, and Television 
Broadcast (10 cents). (D) 

BRadiofron Designers Handbook ($1.25). (E) 
Quick Selection Guide, Non -Receiving Types 
(Free). (F) 
Power and Gas Tubes for Radio and Industry 
(10 cants). (G) 
Phototubes, Cathode -Ray and Special Types 
(10 cants). (H) 
RCA Preferred Types' list (Fro). (t) 
Headliners for Hams (Free). (J) 

Also available from your RCA Tube Distributor J 
TRIE DEPARTMENT 

RADIO CORPORATION of AMER /CA 
HARRISON. N. J. 
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It II World -Wide Station List 

Convert Battery Radios to 
ALL - ELECTRIC 

OPERATE -SERVICE 
DEMONSTRATE - 
TEST 

with 

Fie Ctra 
ELECTRO BATTERY ELIMINATORS 

for only a few cents per hundred hours 

, Illlwone,l line w Bhoul. fading. Completely eliminates to-4 ',atterleg. Easy to 
,lc vi n... Fits in ballets' rnlnparuneltl of most ladies. Convenient. pelm.ulr5!, on-and oft switch. 

ii ill operate nil any 161111 ion -- nothing In spill. 11111' get 0111 dd in ter. Fire of 1111111. completely filtered. silent ill 
q nation. l'niletsal plugs and sockets tit airy ladin. Durably finished 111 handsome blue Il :nninetiuld. 

MODEL -S"-WITH SELENIUM RECTIFIER 
updates any 1.1 hill -1. 1 01 11 tulle Itauri)' Radio hoot 115 volt 60 yele source. 

MODEL "P "- COMPACT 
Some as Model S except has lair te tiller at loure rosi. Also available for 220 colt mwtat.n. 

MODEL "F "- Opl'talr. 2 hull, 4. 5. I: ur 7 tube radin hem 115 volt 00 cycle smure. 10_1 ¿nip. 
Ill .,tilau malt.) 

\5lí1'171: volt t'llrll'I.I :TI'. INFORM \TlüS2 

ELECTRO PRODUCTS LABORATORIES 
Pioneer Manufacturer of Battery Eliminators 

549 W. Randolph St.. Chicago 6, Illinois 

NEW 
IMPROVED PR7 * 
MODEL D LIEJALARM* 

FOR 
POLICE CALLS 

TAXI CABS 
AND OTHERS 

Tunes 152 -16. Megacycles ( 95 F. M. Superheterodyne, 115 Volts A.C.-D.C. / 
Tubes -12ÁT7, 121 6B-16, 19T8, 3585, 35W4. 
2 stages high gain 10.7 Megacycle I.F.'s. Ra- 
d o detector. Plastic cabinet 101 /2x63 /íx6 

- deep. Schematic and instructions. Shipping 

Sensitivity 10 Microvolts or better. Selectiv- 
weight 7 lbs. 

ity 250 K.C.'s or better. 
Reception expectancy with attached antenna 
from 50 Watt transmitter 3 miles, much 
farther from transmitter of more power or 
outside antenna. 
Ready to plug in and use; 28 Watts power 
consumption. 

ruched SEE YOUR DEALER FIRST OR WRITE 
Ant 

DELUXE CA -2 COAXIAL 

ANTENNA 
FOR BEST RECEPTION -LIST 

Slightly 
higher 

West Coast 
Excise Tax 
Included 

F.O.B. 
Indianapolis 
$10.00 with 

order, 
rest C.O.D. 

RADIO APPARATUS CORP. 
303 FOUNTAIN SQ. THEATER BLDG. 

INDIANAPOLIS 3, INDIANA 

Written by a foremost Audis design engineer- 

Yours almost as a gi ! 

Elements of Magnetic Tape Recording 
25f 

and 999 Applications 

Direct.Coupled FM -AM Amplifier Manual 25t 

20 Steps to Perfect Amplification 3e in postage 

Thousands Sold ! err -n, .., ' 
Famous Twin -Tres Instruction Book! 

Practically a course in tape re- 

cording. 30 diagrams, illustrations. , o 

$2 50 ( Fric 
abb w 

p p0e d 

3 

.9.ú00 
1 

I 

AMPLIFIER CORP. OF A M-A 
398 -10 Broadway New York 13, N. Y. 

TELEVISION RECEIVER-S1.00 
nnipleie in-Irnrtinns for In Won 

her. 16 pages -11%17' ut pictu1s. pictorial dia - 

rL11i11ed .rbrn.allra. 17- 1111.Irt' schematic 
fìu 1 A chassis layout. Alsf. booklet of alignment 

tnetimis. voltage A tes!.tance tables and I l euble- 
shunting hints. -All for SI.00. 

CERTIFIED TELEVISION LABORATORIES 
Dept. C. 5507 -13th Ave.. Brooklyn 19, N. Y. 

FREE 
Send name and address for our tree catalogue. 
chock-full of standard brand radio and TV sets, 

parts and equipment of rock bottom bargain 
prices. 

COMMERCIAL RADIO. DEPT. C 

36 Brattle St. Boston B. Moss. 

fTeV. Station Location and Schedule 

BISSAU. PORTUGUESE GUIANA; 
I:an to 1730 

7.120 GRM LONDON, ENGLAND: 1145 to 1215; 
1145 lo 1715: 2310 to 2345 

7.130 VQ6M1 HARGEISA. BRITISH SOMALI. 
LAND: 0600 to loan; 1200 to 1300 

7.150 XGOY CHUNGKING. CHINA: 0530 to 
0730' 1)745 to 0945; 1000 to 1015 

7.160 KWS4 VIENNA. AUSTRIA; 2:145 to 2030 
7.220 SINGAPORE. MALAYA: 2330 to 

0130 
7.250 PJCI WILLEMSTAD. CURACAO: 1130 

to 12311; 1030 to 21:0 
7.250 MUNICH II MUNICH. GERMANY; Balkan 

bean, 1100 to 171111 

7.260 GSU LONDON. ENGLAND: 2:t15 to 2330; 
2345 tu 0130; 1000 to 1700 

7.230 JLW TOKYO. JAPAN; 1111nre Servire. 
11:11)0 In 09110; 1600 to 161111: 2200 
to 112:10 

DELHI. INDIA: 0600 to 1100; 1730 
to 162:5: 2100 to 2360 

ACCRA, GOLD COAST: 1045 to 
1:41111 

MOSCOW. 1 *. S..S.11.: 1100 to 1615 
SAN SALVADOR. SALVADOR: 

13110 I o 1500: 1900 111 231111 

SAO PAULO. BRAZIL: swept Sal - 

trdass and Sundays. 16110 Io 21100 
SANTA CRUZ. CANARY ISLANDS; 

0730 In 119011; 1231 to 17101 
TIRANA. ALBANIA: 1:300 lo 171111 

CAIRO, EGYPT: 11011 i. 1920 
SEOUL. KOREA: 112511 to 11530; 

I5::1 to l6:111 ; 1100 t1. 241111 

ALICANTE. SPAIN: 11011 In 111011; 
1110 in 15110 

DOUALA. CAMEROONS: 1300 0. 
1500 

BEIRUT. LEBANON: 11000 to 11115; 
0113 111 11000; 111611 t11 161111 

HAVANA. CUBA: n!{í0 Io 11100 
HAVANA. CUBA: 0700 to 111110 

SANTIAGO. CUBA: 116111 In 2301 
HAVANA. CUBA: 07110 to 0100 
RABAT. MOROCCO; 0145 to 0:6h1; 

1:115 In 101111 

B ENGUELA, ANGOLA: 1330 to 
11:1., 

CIUDAD TRUJILLO. DOMINICAN 
REPUBLIC: 0531 to 115311; 131111 

b1 Ian; 17110 to 1615 
HAVANA. CUBA: 0800 to 12110: 

17311 In 2:1:40 
HAVANA. CUBA: 0710 to 0030 
SOFIA. BULGARIA: 2300 to 0100: 

05311 to 0700; 1100 to 1330: 141111 

9. 1515 
MADRID. SPAIN: 1:1:10 to 1000: 

163! Io 2200 
HAVANA. CUBA; 11700 to 2100 
LEOPOLDVILLE. BELGIAN 

CONGO: 011011 to 1173110; 11110 in 
1100 

B ELGRADE, YUGOSLAVIA: 00011 

1231: 1:30 wli: 101111 to 
1015; 1110 to 11121 1 

BRAZZAVILLE. FRENCH EQUA 
TORI AL AFRICA; 11111111 m 02311: 
1100 to 16:0: 1700 In 211:41) 

ANKARA. TURKEY: 1000 In 1615: 
Nino. s.. 15:111 t11 ISIS 

LOUANDA, ANGOLA: 0115 to 0230: 
1130 al 0715: 141111 ri. 11311 

WILLEMSTAD. CURACAO: 11011 
b, 1:1111 

MOSCOW. U.S.S.R.: mä111 to 111.111 

MEXICO CITY. MEXICO: 11500 111 

can 
LAHTI. FINLAND; 2 la 0730; 

1000 to 14,00: 231111 t., 24110 
TOKYO, JAPAN: 031111 tu 0630 
PERTH. AUSTRALIA: 11.i:10 to 

1030; 1600 In 1000 
JOHANNESBURG. SOUTH 

AFRICA: 09110 to 1045 
COPENHAGEN, DENMARK: 19011 

in 203n 
COLOMBO. CEYLON: 1930 to 121111 

SCHENECTADY. NEW YORK: 
%11011 Aniene -all heath. 1900 In 

7.290 VUD3 

7.290 ZOY 

7.300 
7.310 YSN 

7.410 PSTA2 

7.570 EAJ43 

7.850 ZAA 
7.850 SUX 
7.920 HLKA 

7.950 

7.950 

8.030 FXE 

6 700 COCO 
4.030 LOCO 
8.930 COKG 
9.6'30 COBZ 
9.080 CNR3 

9.160 CRBRB 

9.210 H12G 

9.230 COBQ 

9.270 COCX 
9.330 

9.370 EAO 

9.380 COBC 
9.380 OTC 

9.420 

9.440 FZ1 

9.460 TAP 

9.470 CRfiRA 

9.470 

9.480 
9.500 XEWW 

9.500 01X2 

9.510 1LG2 
9.520 VLW7 

9.526 ZRG 

9.520 OZF 

9.520 SEAC 
9.530 WGEO 

9.530 SBU 

9.540 VLR 

STOCKHOLM. SWEDEN: 2000 to 
2 

MEtn0 LBOURNE. AUSTRALIA: 11000 

In 0915: 11930 un 1000: 1245 to 
1)l. 

9.540 OSLO. NORWAY: Y: to st 
MUNICH 

n 

9.540 MUNICH II MUNICH. GERMANY: East Eurn- 

r140 CJ CA EDMONTON. 11 CANADA: 0611 to 
wcial 

MEXICO CITY. MEXICO: 1170n to 
n 

PARRI S. rl'. ANC E 71,11) In 2130 

XETT 

if 

"We had to fake a Television effect to mole 
folks feel at home." 
Suggested by R. Rualer, .Ilihcalf'ro. IYia. 

RADIO- ELECTRONICS for 
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11'orld-Wide Station List 

Free. Station Location and Schedule 

9.560 

9.560 

9.570 KWID 

9.570 WRUW 

9.570 KWIX 

9.580 CSC 

9.580 VLH3 

KOMSOMOLSK. U.S.S.R.: 2100 to 
24no 

VIENNA. AUSTRIA; 00011 to 0200; 
0100 to 11030:: 1111111 to 160n 

SAN FRANCISCO. CALIFORNIA; 
hr:on. 117110 In 111111) 

BOSTON MASSACHUSETTS; .Somlt 
: \mrrlrw hr:aa. 2111)11 to 2200 

SAN FRANCISCO. CALIFORNIA; 
2211 W 0341 

LONDON. ENGLAND; 1330 In 1315; 
1430 to 1130; 1600 to 1611: 1815 
to 2030 

MELBOURNE. AUSTRALIA: 8345 
to 0830; Sal., 0245 to 0900; Son.. 
0330 to 0830 

CANADIAN FM STATIONS 
While Canada has not yet started its 

television efforts in earnest, FM in the 
Dominion is advancing. The following 
list of Canadian FM stations enumer- 
ates all those in operation as of Febru- 
ary 21, 1949. It includes those which 
are owned by the Canadian Broadcast- 
ing Corporation (the four in Montreal, 
Toronto, and Vancouver, and CBO -FM 
in Ottawa) as well as privately owned 
outlets. There are 22 altogether, which 
is twice the number in operation in 
April, 1948. All stations are operating 
with a nominal power of 250 watts 
except for CFPL -FM, London, which 
uses 3,000. 

CITY 

Edmonton 

Vancouver 

Winnipeg 

Saint John 

Halifax 
Sydney 

CALL FREQUENCY 
ALBERTA 
CKUA -FM 98.1 

BRITISH COLUMBIA 
CBR -FM 105.7 

MANITOBA 
CJOB -FM 103.1 

NEW BRUNSWICK 
CHSJ -FM 100.5 

NOVA SCOTIA 
CHNS -FM 96.1 
CJCB -FM 94.9 

ONTARIO 
Fort William CKPRFM 
Hamilton CHML -FM 
Kingston CKWSFM 
Kirkland Lake CJKL -FM 
Kitchener CKCRFM 
London CFPL -FM 
Ottawa CBO -FM 
Ottawa CFRA -FM 
Sarnia CHOK -FM 
Sault Ste. Marie CJIC -FM 
Timmins CKGBFM 
Toronto CBL -FM 
Windsor CKLW -FM 
Woodstock CKOX -FM 

QUEBEC 
CBF -FM 

CBM -FM 
Montreal 

. Monfreol 

94.3 
94.1 
96.3 
93.7 
96.7 
93.5 

103.3 
93.9 
97.5 

100.5 
94.5 
99.1 
93.9 

106.9 

100.7 
95.1 

Suggested by 
E. A. Conklin, Denver, Colorado 
"So that's what you mean by 'point to point 

testing,' eh?" 

MAY, 1949 

YOUR BEST VALUE 
85 

IS POWER WIRE WOUNDS 

By any comparison, IRC is your biggest 
value in Power Wire Wound Resistors. 
Examine the extra features you get 
with these dependable IRC heavy 
duty resistors. 
The exclusive moisture -pro 
is designed to the known 

inciple that a dark, coars 
ipates more heat more rapi 

a, <mooth, shiny surface. This 
b ter performance. 

coating 
ientific 
surface 
y than 
means 

14st{sQQ 

Fo'y easier installation, IRC p vides 
bo lead and lug on the sam ter- 
minl: 1. Lugs may be clipped for pace 
savi kg in crowded chassis, and h ` avy 
tin sipping assures easy soldeing. 
Resis.or ends are clean and e of 
coati\ g- permitting easy v?i . al 
mount :l with tie -bolts. 
moun '' are av 
power . 
ficati 
IRC 
...fo 

or: la 
Tr,."'.: 

permanent 
curate replacement. 

And here's a feature that should not 
be taken for granted -IRC Power 
Wire Wounds handle full rated power. 
No derating is required at high ranges. 
When you buy power wire wound 
resistors, always ask your distributor 
for IRC -most for your money by any 
comparison. International Resistance 
Co., 401 N. Broad Street, Philadel- 
phia 8, Pa. In Canada: International 
Resistance Co., Ltd., Toronto, Licensee. 

INTERNATIONAL RESISTANCE CO. 

ativnovvtk C IWLit Sat -1AN- 

COMPARE THE COATING 

dark and rough for rapid Mat 
dissipation. 

COMPARE THE TERMINALS 

both lead and lug on same 
heavily tinned terminal. 

COMPARE IDENTIFICATION 

permanent marking shows 
type, size and resistance - 
will not fade. 

COMPARE PERFORMANCE 

IRC PW W's handle full rated 
power -no derating required 
at high ranges. 

fixed and ad 
¡ratable types in 
wide range of 
ratings,sizesand 
terminal types. 

PjervicinA 
bY 

The Simple, 
Modern, 

Dynamic 
Speed a PPrp°ch 

t o receiver 

ali9 nment and adjustment 
problems, 

FMOMiV. 

Nothin9 co m 
to learn 

No 
equipment 

lo purchase 

ni 
lnon-obs¡c EmplcYtonly 

Basic 
estEoulPment 

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

5 -5 -s tells HOW - in 
simple, direct language. 
New 9th edition now off the press. 

100 pages of valuable information. 

Available from oll leading rodio ports and 

equipment distributors or directly from factory 
al only 40, per copy. 

PRECISION APPARATUS COMPANY, Inc. 92 -'27 Horace Harding Blvd., Elmhurst 4, N. Y. 
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861 

THE PRICES SPEAK FOR THEMSELVES 

EVERYTHING NEW AND GUARANTEED 

35W4 
6SQ7 
VT241 
24A 
47 

76 

45Z5 
12SR7 
6C4 
50L6 
35Z5 
12SQ7 
12SA7 
12510 
OZ4 
5U4 
5V4 
6K7 
50A5 
5085 
35Y4 

Hytron 
General Electric 
National Union 
Kenrad 
R.C.A. 
Philco 
General 
Kenrad 
Kenrad 
Kenrad 
Kenrad 
Kenrad 
Kenrad 
Kenrad 
Stand. Brand 
Kenrad 
Sylvania 
R.C.A. 
Sylvania 
Sylvania 
Sylvania 

.34 

.29 

.09 

. 69 

. 79 

.29 
Electric .49 

.29 

.19 

.55 

.39 
.49 
. 55 
.54 
.69 
.59 
.85 
.49 
.79 
.55 
.69 

Substitutes of other standard brands will 
be made if listed brands are ouf of stock 

AC -DC CHOKE, =Oma, 10hy S .17 
ONE POUND ROSIN SOLDER .59 
SOLDERING IRON, 100W., list $3.95 1.97 
LINE CORD, with plug .12 
ANTENNA HANK, 15 foot on spool .09 
100 -ASST. CONDENSERS, .001 to .02 3.95 
100 -ASSORTED '2W. RESISTORS 1.50 
TOGGLE SWITCHES, SPST .14 
TOGGLE SWITCHES, :PST .22 DPDI .29 
VOL. CONTROL, hms w /switch .29 
PHONO AMPLIFIER, with 3 tubes 3.95 
G.I. PHONO MOTOR, Duol speed 4.95 
ASTATIr Dire. HP D type 3.75 
MAGNETIC PICK -UP, with crystal 1.39 
WEBSTER CRYSTAL, is most arms 1.45 
NEEDLE CUP. with spring cover .02 
METAL MESH GRILL, 4''x55 /BN .06 
PILOT LIGHTS. #49 .02 
PLUGS, #PL -54 .05 
VACUUM TUBE CAPACITOR. 50mmfd 1.95 
VACUUM TUBE CAPACITOR, 25mmfd 1.75 
DYNAMOTOR, 2.f V, output 360V 1.50 
100 -LOCTAL MOLDED SOCKETS 2.95 
AMPHENOL CONNECTORS. #PF 78 .09 
AMPHENOL CONNECTORS, *PM 78 .09 
PM SPEAKER. 3 inch, square .84 
PM SPEAKER. 4 inch. square .97 
PM SPEAKER, 5 inch. round 1.07 
PM SPEAKER. 6 inch, round or square 1.29 
PM SPEAKER, 6''x4. oval 1.29 
OUTPUT TRANSFORMER, push pull .37 
OUTPUT TRANSFORMER, universal .79 
TWIN LEAD -IN. '00 ohm, 100 feet 1.95 
COAXIAL CABLE, 72 ohms, 100 ft 5.25 

UNBRANDED TUBES, all fully guaranteed 
1 R5 -1 U5- 6AH6- 6BA6- 3S4..ea. .34 

TUBE CARTONS 

100 -SMALL PEANUT, I "xl "x278" 

100 -LARGE PEANUT, I "x1"x23/4" 

100 -GT TYPE. I /4 "xl1/4"x33/8" 

100 -SMALL G. Il /2 "xll /2''x41 /2" 
100 -LARGE G, 2 "x2 "x5" 

f .75 
.85 
,95 

1.25 
1.45 

Deposi with order, balano C.O.D. 
Add Postage 

BROOKS RADIO DIST. CORP. 
80 VESEY ST., DEPT. A. NEW YORK 7. N. Y. 

People 
Stuart Hall Frank has been elected 
president of MAJOR TELEVISION COR- 

PORATION of New York. He was for- 
merly president of Steinhardt & Kelly. 
Other officers elected are Irving Ross, 
vice -president and sales director; 
Michel E. Macksoud, vice -president and 
chief engineer; Warren Kessler, vice - 
president; Henry Weintraub, treasurer; 
and Charles J. Hyman, secretary. 

H. G. Kronenwetter, former advertising 
production manager of the Radio Di- 
vision, has been appointed manager of 
advertising production for the Light- 

ing, Fixture, Lamp, 
Radio, Electronics, 
and International 
Divisions of SYL- 
VANIA . ELECTRIC 
PRODUCTS, INC., ac- 
cording to an an- 
nouncement by Ter- 
ry P. Cunningham, 
director of adver- 
tising. 

O. K. Lindley has been appointed assis- 
tant sales manager, communications 
products, for the Specialty Division of 
the GENERAL ELECTRIC COMPANY at 
Electronics Park, Syracuse, N. Y., ac- 
cording to an announcement by H. W. 
Bennett, manager 
of sales for the 
division. He will 
be responsible for 
those communica- 
tions products de- 
signed for other 
than home use, 
such as the FM bus 
receiver equipment 
and the single side - 
band selector. 

Charles P. Baxter has been appointed 
assistant general manager of the RCA 
VICTOR Home Instrument Department 
of Camden, N. J. He will assist Mr. 
Henry G. Baker, general manager of 
the department, in the administration 
of sales, engineering, design, purchas- 
ing, and manufacturing operations. 

Mortimer W. Loewi, executive assistant 
to Dr. Allen B. Du Mont, assumed di- 
rectorship of the Du MONT TELEVISION 
NETWORK. He replaces Lawrence Phil- 
lips who is leaving Du Mont to operate 
his own management consultant busi- 
ness. Mr. Loewi has been active in the 
development of Allen B. Du Mont Lab- 
oratories, Inc., since the company's in- 
ception. 

Dr. Hans Kohler, formerly a member of 
the Research Laboratories of the Signal 
Corps, has been appointed to the staff 
of the NATIONAL BUREAU OF STANDARDS, 
where he will do theoretical work in the 
Electronics Division. 

G. W. DeSousa has been appointed staff 
assistant to J. M. Lang, divisions man- 
ager of the GENERAL ELECTRIC COMPA- 
NY'S Tube Divisions at Schenectady, 
N. Y. 

BEST BUYS -- KITS -- PARTS -- ACCESSORIES 
DESK HANDSET HANGER 

11ee,ah.d to at all tor. 
handsets equipped unll bu: 

teats/ switch such ae TNT 
11. 13, rte. Circuit openh, 
sands operates when hands' 
Is returned into place. Swifth 
contact rating., Se. Ill, 
Handsomely finishesLjp B1> 

('rankle O LY 35 .95 ea. 
w ITF.D QUANTITY. 

HANDSET HANGER ... At,nlnlnlda les all makes and models IW. E.. Mel. 
loge. American. ete.l handsets such a- 
l'F,:I. 11. 13. etc. Fastens to side of dr.h 
or on telephone or radio equipment. Hla, h 

crackle finish. ONLY $1.95 ea. 

REAL BARGAIN! 
Ns. HEADPHONES will 

standard Iona ,aril 
16 

IB ^ 
rL l and a Uusuhle 
headband. I'nques- 
ismablr the hest buy 
In surplus phones ever i¡ 
sold. Tested before ' y_ 
shipping. Limited 

POSTPAID 
STH7. 91.35 ea. 

and Canada 

NEED 866 TUBES? 
Then you will be interested , dur lar..e shipment 
of BRAND NEW Will Tunes. lust received. The 830 
has same nase connect ami very similar ratings 
to 860. Ill .h v characteristics eliminate hash 
trouble common o "806. and for this reason. the 

y usedmlarge tquantities of $30.5 In a much of 
their equipment. Typical characteristics: Filament -2.5v. Q 58. Plate current iaverageo 300ma. for 
2 tubes Inverse rpvs lap 0 Internal hs drop similar PO . OUR PRICE 

I'` 
THE TIF AR! ol $10. 

u get white quantity 

61.60 tubes. New. A buy at 79c ea. 4 for $3.00. 
8012 fVM Sti 

n 
es. Max. rating to 500me. $1.50 ea 

or 4 

WE 7176 1.entode. High tranecondurunre of 4.0a 
makes this tune nad 

u 
1" for mereasing the gad 

if your present receiver. Directly interchangeable war 
SM? New. 9SC e or for 113.25. 
10 Power landes+ 575 watts output to 30 met New 
,NI i' 55.95 ea. ..r t for 521.95. 

Brand new 
ELECTRI 

PAINT IPRAC ER 
Just plug It Into a 

110v. rmpreeso 
outlet 

Other bo i p 
luipment needed. This 1 

v J model Was mould. 
..kehle head with trh,, 

n,l and tae aril. Sprat 
(arguer. enamel. t'a ish. dis. 
Inlertanta. Insecticides. licht 
MM. etc. ed t uses. Oniigare 
Mason jars can be used. 
asae \'Ihro -spray 

r mrie i n - tione, extra 
ONLY 512.95 POSTPAID 

U.S.A. in and Caroni:, 
All merchandise sub,. t to le. 2Çdeposi 

mu t accompany all orders. ó D. 

OFFENBACH & REIMUS CO. 
Dept. E. 372 Ellis St., San Francisco, Calif. 

TUBES! TUBES! TUBES! 
NATIONALLY ADVERTISED BRANDS 

BRAND NEW! BRAND NEW! 

TYPE PRICE TYPE PRICE TYPE PRICE 
9 .55 BATS S .69 12J5 S .49 

IA,GT 
I93GT 

.69 1.9 6AÚ8 
68Á6 

.69 

.69 
1268Y 
I2567 

.89 

.55 
IDSGP 
1117G 

1.29 
2.19 

65068 
6C4 

1.89 
.29 

12517 
12587 

.55 

.49 
IMSOT 
1LC6 

.69 

.99 
606 
6e6GT 

.49 

.49 
12507 
1467 

.49 

.S5 
SLOB 
1LN5 

.99 

.69 
6L6G 
6146 

.95 .9 1486 
1407 

.55 

.55 
1NSOT 
IRS 

.69 

.69 
6JSGT 
616 

.49 

.89 
25L6 
3525 

.59 

.49 
15 
ISS 

.69 

.59 
GLOSA 
6SA70T 

1.09 .5 2526 
30 

.49 

.39 IT 
3134 

.59 

.59 
65070T 
65K7OT 

.45 

.49 
34 
3565 

.39 

.55 
3QS0T 
354 

.59 

.59 
6SL7OT 
658178T 

.79 

.69 
3SL6 
35W4 

.55 .5 
ST4 
5114 

.89 

.59 
651170T 
65147 

.45 

.39 
35Y4 
3523 

.49 

.69 
594 
554 

.89 

.49 
6557 
6527 

.59 

.79 
3525 
39 

.0 

.39 
SY3GT 
666 

.39 

.89 
SUS 605 
656 

.69 

.69 
5065 
50E5 

.SS 

.35 
647 
SAC, 

.69 

.79 
655 
6568 

.69 

.79 
SOLS 
S7 

.53 
.39 

GA070 
6683 

.99 

.89 
768 
1266 

.79 

.29 
78 
80 

.39 

.42 
6656 
GALS 

.89 

.79 
126T6 
12E66 

.49 

.59 
11726 .69 

66Q5 .79 138E6 .59 

WRITE FOR COMPLETE NEW CATALOG 
MINIMUM ORDER 53.00 

ALL PRICES F.O.B. N.Y.C. 
ON COD ORDER 25 DEPOSIT 

THE ROSE COMPANY 
98 Park Place, Dept. E, New York 1, N. Y. 

RADIO- ELECTRONICS for 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
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People 

L. S. Thccs has been appointed general 
sales manager of the RCA Tube De- 
partment, it has been announced by L. 
W. Teegarden, vice -president in charge 

of technical prod- 
ucts, RCA Victor 
Division, Harrison, 
N. J., of the RADIO 
CORPORATION OF 
AMERICA. 

Formerly man- 
ager of equipment 
sales of the RCA 
Tube Department, 
Mr. Thees will now 
coordinate and di- 

rect all the sales activities of the depart- 
ment, including equipment and renewal 
sales. Products of the Tube Department 
include tubes, electronic components, 
tube parts and machinery, batteries, 
test equipment, and accessories. 

Charles Roberts has been appointed ad- 
vertising and promotion manager of 
AIR KING PRODUCTS COMPANY, INC., 
of Brooklyn, makers of radio, television, 
and electronic apparatus. Mr. Roberts 
was formerly sales promotion manager 
of Zenith Radio Corporation of New 
York. 

Rotary P. Kalinus, formerly a member 
of the research laboratory of the Zenith 
Radio Corporation, has been appointed 
to the staff of the NATIONAL BUREAU OF 

STANDARDS. Mr. Kalmus will conduct 
investigations in advanced electronic 
techniques in the Bureau's Ordnance 
Research Laboratory. 

Dr. B. H. Alexander, formerly professor 
of metallurgy at the Carnegie Institute 
of Technology, has joined the staff of 
the Metallurgical Research Laborato- 
ries of SYLVANIA ELECTRIC PRODUCTS, 
INC., Bayside, N. Y. 

Dr. Alexander 
will head a group 
of scientists en- 
gaged in funda- 
mental studies of 
the physics of met- 
als, aimed at gain- 
ing a better under- 
standing of the 
basic principles 
governing the be- 
havior of these materials. Among the 
elements of interest are tungsten, ger- 
manium, titanium, nickel, cobalt, and 
many others which are important to 
the performance of radio and electronic 
tubes and incandescent and fluorescent 
lamps. 

Dr. J. R. Dedrick, formerly associate 
professor of powder metallurgy at the 
University of Cincinnati, has been ap- 
pointed section head of the advanced 
development group at the metallurgical 
research laboratories of SYLVANIA ELEC- 
TRIC PRODUCTS, INC., according to an an- 
nouncement by W. E. Kingston, man- 
ager of the laboratories. Dr. Dedrick 
will have charge of the group doing 
work of a research nature but dealing 
with problems important to commercial 
products. 

MAY, 1949 
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TUBES ! ADVERTISED BRANDS TUBES! 
RCA - Kenrad - Sylvania - Tung -Sol - Notional Union - Raytheon - Philco - Hjrtron 

All new tubes. 100 °. guaranfeed. Individually ba.ed. 

TYPE PRICE 
0A4G $0.96 
OIA .60 
024 .80 

A3 .80 
A4P 1.40 
A1GT .65 
Ab 1.15 
A7GT . .72 
B4P 1.40 
B5 25S 1.15 
CSGT .80 
C6 1.15 
C7 .. 1.15 
DSGP 1.40 
07G 1.15 
DBGP .. 1.40 
ESGP 1.40 
E7GT . 1.40 
F4 .96 
F5G .96 
G4 .96 
G6GT ._ .96 
H4G .80 
HSGT .60 
HOG 1.15 
16G . .96 
L4 .72 
LA4 .96 
LA6 .. .96 
LB4 .96 
LC5 .96 
LDS .. .96 
105 . .96 
LE3 .96 
LH4 .96 
LN5 .96 
N5GT . .72 
P5GT .80 
Q5GT .96 
R4 .96 
RS .72 
S4 .85 
S5 .65 
T4 .72 
TSGT .96 
V .80 

2A3 . 
1.15 

2A40 1.15 
.80 7A5 

286 
287 . . . . .96 
2X2 . 1.15 

TYPE PRICE TYPE PRICE TYPE PRICE 
3A4 ..50.72 6K6GT _ .54 657G . 1.15 
307 1291 .. .96 6K7G $0.60 627G ...... 1.4 
306 1299 .96 6K8 .85 62Y5G .... .8 
364 .. .80 6L50 .96 7A4 .. .7 
30561 .... .85 6L6 .. 1.26 7A5 .... .72 
3S4 .72 6L6GA .. 1.15 7A6 . .7 
5R4GY . 1.15 6L7 1.15 7A7 .7 
514 ..... 1.40 6N7 ... .85 7A8 .7 
5Ú4G .54 6P5GT .80 784 ... .7 
5V4G .85 6Q7 .. .... .72 705 .7 
5W4 .. .96 6R7 .96 786 .72 
5X40 ... .. .65 6R7GT ._. .65 707 .72 
SY3GT .... .45 637 .. .96 7Bß .. .72 
5Y4G .51 IISA7CT .. .60 77056 C5 .7 
523 .65 6ß80T .85 7C6 .72 
524 .96 6587 -Y .85 7C7 .72 
6A3 .96 66C7 .72 7E6 . .72 
6A4'LA 1.15 6SD7GT 1.15 7E7 .80 
6A6 .96 6ßF5 .. .72 7F7 .80 
6A7 .72 6SF7 ... .72 7F8 .9 
6A8GT .72 6ßG7 ... .72 707 .9 
6AB7 1.15 6ßH7. .. .80 7H7 .72 
6ÁC7 .96 6S17 60 717 .9 
6AD7C 1.15 6SK7GT .60 717 .8 
6AF6G . .96 6SL7GT . . .85 7N7 .8 

SAGS . 
1.25 6SN7GT .80 707 .6 

6AG7 1.15 6S07 ... .60 7V7 . .. .9 
OAKS 1.25 6Sß7 .65 7W7 . . .96 
6A 15 1.25 6587 ...... .65 7X7 
6AL7 .96 6ST7 ... .96 IXXFMI .9 
6A07 .80 ..... 1.15 7Y1 .7 
6ÁT6 .51 0 1.15 )24 .7 
684G .96 1.4 

9 
6B7 1.15 ... ... .65 12A .... .6 
6ß8G 1.15 6U7 .65 12A5 .... . 1.1 

22 

6C4 .60 6V6 1.15 12A6 ,g 24A 

6C5 .60 6V6GT .... .72 12A7 1.1 2ß250T 
6C6 .72 6V7G ... .96 12A8 .7 252607 úW70 .96 12A 5707 X51.1. 6D6 1Iß 6X561 .54 12AT6 . . 

.6 26 
6D6 ._..... 

.80 
6Y6G 50.85 12BA6. ... .6 ioo2" 

.60 

.72 
.60 TERMS: 25 °'° with Order 

-Balance C.O.D.- F.O.B. 
Chicago. Prices Subject 
to Change Without Notice. 

Minimum Order $2.00. 

TYPE PRICE TYPE PRICE 
2BE6 ... .65 35Y4 
2C8 ... .. 1.15 3574GT 

2 5GT ..,. .54 
35261 .. 

2J7GT 
36 

2K7GT 

207GT 
2SA7GT 
2SC7 ... 
2SF5 
2S F7 
2SG7 
25H7 .. 
2317 
2SK7GT 
2SL7GT 
2SN7GT 
2SQ7GT 
2S R7 
2Z3 

65 39'44 
.65 40 .. 

... 

.65 41 
.. 

.65 42 . 

4s 72 4523 ' .72 
80 4525GT 
.60 46 
.60 47 ... .. 

". 
80 50 . 

.60 SOA5 ..... 
'n 50L6GT : 

96 50X8 22516Z51 . 1.15 SOY6GT . 4A4 .96 
IA7 ,gg 53 

4B6 .80 57 

áF7 .80 2°L7GT 
457 _ .80 71A ...... 
417 .96 

76 . 4057 . ... .96 
407 .80 77 ...... 
487 .. .80 79 
4W7 .96 

1.15 80 ...... 
1.15 
80 82 

.60 83 

.54 83V 
. . .60 84 6z1 . 

.65 85 

1.15 B97L7GT 
30 - 

117N7GT 
31 .96 117Z3 

117Z6GT 
33321.7 GT ... 1.15 VR90 ..... I.IS VR-105 
34 1.15 VR-I50 
35 .. .72 9001 
35A5 .. .72 't91n 
35g5 .72 FM-ó 1000 

35L6GT .66 HV-117 
35W4 50.45 

6E5 
6F5GT 
6F6 
6F6G 
6F7 
6F8G 
6G6G 
65601 
61561 
616 .. 
617 . . 

1.15 
1.15 

.96 

.60 
.54 

1.25 
.72 

.65 

.54 

.45 

.96 

.65 

.80 

.96 

.80 

.60 

.69 

.60 

.65 

.65 

.96 
85 

1.40 
1.40 
.80 
.72 
.66 
.80 
.65 
.96 
.65 
.72 

1.40 
.72 
.60 
.60 
.60 
.60 
.96 
.45 

1.40 
.96 
.96 

1.15 
.65 
.80 
.80 

1.40 
1.40 

.65 

.85 

.96 

.96 

.96 

.80 
.8n 

1.15 
1.15 

. FRANKLIN -ELLIS CO. ,Dept. 
WREe 

RChi aggoh7. Illinós 

ARE YOU RECTIFIER -WISE? 
WIN A VALUABLE PRIZE 

With your Circuit Designs Using Federal's 
Miniature Selenium Rectifiers 

r 
.... 

I I 

r 

CONTEST DETAILS 
1. All entries must be original circuits. 
2. All entries become the property of Federal Telephone and 

Radio Corporation. 
3. Federal engineers will judge entries on basis of novel and 

useful applications and select winning circuits. 
4. Five winners will be selected from the entries received 

during each month of the contest. A grand prise will be 
awarded to the outstanding entry of the contest. 

5. All entries for this month's judging must be received by 
May 31. Next month's entries must be received by 
June 30. Final month's entries must be received by 
July 31. Contest closes July 31. 

6. Winners will be announced. 

FIVE MONTHLY PRIZES 

The five monthly winners will each re- 
e FREE, o Federal 019- 1342 -AS 

inSelenium Rectifier Power Supply - 
Battery Charger. This compact unit, 
with its 6 -volt, 6- ampere DC output, 
has many uses in home and shop. It 
comes equipped with a handy 
under -dash mounting socket for 
automobile battery chorging. 

Here is your opportunity to convert your circuit 
ingenuity into a useful and valuable prize. Federal, 
the originator of the Miniature Selenium Rectifier, is 

interested in your ideas on the use of this revolutionary 
circuit element. 

A multitude of circuits have been built around the out- 
standing characteristics of Federal's complete line of 
Miniature Selenium Rectifiers -audio amplifiers, home 
radios, television receivers, 'ham' transmitters, FM 
adapters, phonograph amplifiers and many other 
electrical and electronic circuits. They all capitalize 
on the long life, high current capacity, instantaneous 
starting and great efficiency of these rectifiers. This 

compact, lightweight television power supply is 

typical. 

These ore but o few applications. The uses of these 

Miniature Rectifiers ore almost unlimited. Get your 
idea down on paper and send it in today. It may be 
a prize winner! 

AND A GRAND PRIZE 

The grand prize, a Federal FIR - 

3246 -65 Rodio Service Power Sup- 
ply, is invaluable os a source of 
heavy duty, filtered DC power. Its 

6 -volt, 10- ampere DC output will 
handle auto rodio testing and many 
other test and permanent power 
requirements. List price $74.50. 

MAIL YOUR ENTRY TO: MINIATURE RECTIFIER CONTEST 

Federal Telephone and Radio Corporation 
SELENIUM INTELIN DIV. 900 PASSAIC AVENUE EAST NEWARK, NEW JERSEY 

www.americanradiohistory.comwww.americanradiohistory.com
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ONE MAN 
ALONE 

CAN ORIENT A TV 
ANTENNA QUICKER 

and BETTER! 

with the New 

SIMPSON 
TV 

adetiO 
Simpson Model 351 is a ruggedly 

built pocket size meter which connects to the 
video input of the cathode ray tube in a tele- 
vision receiver. By an extension cord it is 
carried to the antenna site. With a test pat- 
tern tuned in on the area's weakest station, 
the antenna is simply rotated for maximum 
deflection of the TV Antenna Compass! Idea - 
tifies ghosts, too. Much more accurate than 
the old- fashioned method -and one man does 
it in one -third the time two men used to 
take! Dealer's net price only 516.35. Your 
Pans Jobber has them Noire 

SIMPSON ELECTRIC COMPANY 
5200 -18 WEST KINZIE STREET 

CHICAGO 44, ILLINOIS 
In Canada: 

Bach- Simpson Ltd., London, Ontario 

Technotes 
DETROLA CHANGERS 

Sometimes these record changers stop 
after completing half of the change 
cycle. Replacement of the faulty spring 
drive belt with a similar one is not 
effective because the spring soon 
stretches. Instead, use a rubber belt, 
such as General Cement's No. 20 Phono 
Drive. 

JOHN STROLE, 
Weehawken, N. J. 

. AIR KING MODEL 4705 
If a set is noisy, has excessive hum, 

and crackles when the cabinet is tapped, 
check the points where ground connec- 
tions are made to the chassis. Very 
often the soldering may not be perfect 
and the connections develop a high re- 
sistance. The cure is to connect all these 
points together with hookup wire. 

ANTON E. SPERLING, 
Ft. Meade, Md. 

. . INTERMITTENT PORTABLES 
In areas where line voltage varies 

from 115 to 90 volts, portable sets which 
are intermittent when operated on a.c. 
can usually be cleared up by replacing 
either the oscillator tube, the rectifier, 
or the power -supply filter capacitors. 
An autotransformer is very useful in 
determining whether low line voltage 
is really the cause of the trouble. 

THOMAS D. BICHLER, 
Tucson, Ariz. 

. SILVERTONE 4566 
If the set is dead from approximately 

750 kc up, check for an open .0041 -µf ca- 
pacitor between oscillator trimmer and 
ground. Replace it with a .005 -µf unit. 

HURLEY D. ROBINSON, 
Pullman, W. Va. 

TUNABLE HUM 
When tunable hum is found in a.c: 

d.c. receivers, try adding a 0.1 -sf ca- 
pacitor in parallel with the one across 
the power line. 

ALAN SMITH, 
Shaftsbury, Vt. 

. SCRATCHY TUNING 
If cleaning a tuning capacitor does 

not clear up the scratchy sound heard 
when tuning, the shaft may not be mak- 
ing good contact with the frame. Re- 
move the bearing and shaft and clean 
with carbon tetrachloride. Lubricate 
with graphite. 

A. G. GANDERS, 
Miami, Fla. 

What! Another Soap Opera?" 
Suggested by J. F. Dunnett, 

Vancouver. B.C.. Canada 

COLUMBIA 
Gem of the Surplus. 

BIGGEST SCOOP IN RADIO! 
For month of May only 

ATA & ARC -5 TRANSMITTERS 
Complete with tubes, crystals; 4 -5.3 Mcs., 
5.3 -7 Mcs. Used, excellent condition. 

Ea. $2.99 

ASB RECEIVER 
Complete with lighthouse tubes in R.F. 
sections. Ideal for citizens' bonds. Used 
but excellent condition. Ea. 517.95 
NOTE: Brand new sets also are available. 

GO -9 HIGH FREQUENCY 
TRANSMITTER 

Frequency range 300 to 600 Kc -3.000 to 
18,100 Kc. No plug -in coils needed. Man- 
ual band switching system. Power output: 
125 watts. Has very stable E.C.O. Ready 
as is to go on the air-no changes nec- 
essary. It's hot on 20. 40 and 80 meter 
bands. Extra! We'll supply a technical 
manual with first 25 sets sold! External 
power supply necessary. Used, excellent 
condition. Rock -bottom low price: $67.95 

METERS! METERS! 
De Jur, 3" square, 0 -800 MA. Ea. $2.95 
Roller- Smith, 3" round, O- ISVAC. 

Ea. $2.95 
Simpson, 3" round, 0 -120 R.F. MA. 

Ea. $3.49 
All top quality! All BRAND NEW! 

TUBES! 
803. Boxed and 
BRAND NEW! 

Ea. $4.95 

TUBES! 
5CPI -5FP7. Boxed, 

BRAND NEW! 
Ea. $1.50 

APN -1 ALTIMETER 
420 MC FM TRANSCEIVER 

With tubes and dynamotor. Used but in 

good condition. Ea. $4.95 

All prices F.O.B. Los Angeles. 25% deposit 
with order. Balance C.O.D. 

HEY FELLAS: Send for our new, FREE 

catalogue! COME IN and see with your 
own eyes the LARGEST SURPLUS ELEC- 
TRONICS WAREHOUSE ON THE WEST 
COAST! 

COLUMBIA ELECTRONICS 
Department R -C 

522-524 South San Pedro Street 
Los Angeles 13, California 

AMSCO SERVICE KIT 
Kit include. ass 

1 lip mike. 1 
zoo Resistors, l/2 and 1. 

watt. 
100 C ondeeeers. paper. 

electrolytic L 

10 Switches, Toggle, Gang 
Is Rotary. 

loo ft. Spaghetti, various 

12 Knobs, round and bar. 
z lbs. Hookup wire. 
20 Fuse.. 
e Volume Controls. 
10 Tube Sockets. 
1 lb. Hardware (Scnw. 

rtment of: 
Wire Wound Resistors, 

10 a 23 watt. 
z Connector.. Plugs. Ties. 
1 lack. (Phone) L Tip. 
1 gadder 
1 Terminal toards. 
2 Ceramic Insulator 

Panel Lights 11 neon!. 
Screw Driver. 
Tube Puller. 
Allen Wrenches. 
Panel Fuse Holders. 
finding Post strips. and 
many other valuable 
items. 

sseekliesirial.11r *sule seal 8895 When iThis Order compi 
Avodobin 1949 \S:7 W i rodar 

AMERICAN SALES CO. 
1811 W. 47th St. Chicago 9, 111. 

RADIO -ELECTRONICS for 
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a 

RADIO -CONTROLLED AIRCRAFT 

d 

ayi,....f`t++tyA- 
WIlV7 

Miscellany 

(U.S. No vif photo) 

U.S. Navy's newest aircraft used for testing ram -jet engines, the PV -N -2 (Gorgon IV), is 
radio- controlled. Photo shows craft being taken from water after the end of a test flight. The 
craft may be controlled completely by rodio while in flight: after the fuel runs out a para- 
chute is released and the Gorgon floats down to the water. It is retrieved by a crane 

tt9 
"KIT OF THE Y EAR" -LFOTONF'S 1110401) 
RAD. MOST FOR 

... 
Y MONEY' 

A BETTER BUT 

James E. Riley of West Chester. Pa. 'Chat's what 
they're all saying about this giant a 

s 

nortment of new & 
dismantled Radio & Elertronlc part8-17 F'U1.1. 
POCNDS4 of 11111.14. SOCKETS, TIOANSF'ORMKRS, 
SPEAKER .ACCESSORIES. HARDWARE. WIllE, 

ETC.. 
11/1. 1II:ESEHS,pg. 

wt. 
w95 ETI'.. F:TC. ALL THESE IShpg. wt. 21 L 

tbs.) and MORE ONLY 

HIGH FIDELITY CRYSTAL MICRO. 
PHONES - Sensitive high 
.11.6 hragnl type. Small slay (1?a" O. II.. 

r ideal for REGULAR. LAPEL or 
CONTACT MIKE. Rubber 98e nrk -mIJ. metal frame. aM t housing. NOW ONLY 
_41dwelght ALUMINUM HOUSING for 

naive mike . $0.15 

SAVE TIME!! SAVE MONEY!! REPAIR 
YOUR OWN SPEAKERS WITH THESE PRO - 

FESSIONAL KITS! 
SPEAKER REPAIR KIT -a really "(SIG" kit 
Worth mmuy limes its prier In saving. & cnn- 

lu,u Contains: 25 asstd. mtg. to 
oil forms. 3 Nils. OAT ll 

le 
voice 

alher æ segnnts, kit r IO ,1 

:" 
1.. .L cement, WITH 114.78ÚC A w9 

TIONS. Shpg. 91. 5 lbs. 249 
ONLY ._. 
SPEAKER CONE KIT -A LEOTONE SPECIAL - 

1 TV SINCE 1927! )lands assortment d 1" Il 
L lop quality moulded & stree'edge w 

I magnet le Incl.). Less Voice 4019. 
KIT OF 12. ONLY 
SPECIAL BARGAIN OFFER!'.- 
BOTH "REPAIR 5 CONE KIT, 3 9 5 FOR ONLY ... 

HEARING AID PARTS - Famous 11141. 

mils for II 
` 

where spare i: limited. 
MIDGET OUTPUT TRANSFORMERS 

I. one 0r the smallest made. High II 

loll. For Personal or l'ortalat' sell: il 
tom, rte. 90.19 
MIDGET AUDIO CHOKES ter 

1' 
' f 

( "r -13110 ante DI'. 1i, in Filter 0,4 

BONE 
I 
CONDUCTION 

g. ..50.49 
BON CONDUCTION RECEIVER 

esrere.11iru nlSiCg armature 
CONTACT excellent MUSICAL 

PILLOW 
CSPEAK- 

L: MINIATURE 2r PILLOW SPEAK5 
ER. Low hoped. 

Ell 
$2.95. 4 for $9.95 

IN)). 
MINIATURE- 

for RE-I SI'l'l'I.F:1) l'AS 111 It.5I,NI l' 
ISI I. 

FITS. RAI/I.-ELECTRONIC 
UN PARTS. AISE 

11. \I: \F:TS. It: \Upl- 4:LF:1'TRII]tl SI'l'I'LII:F 

Mtn. order $2.00. mric trl,onsetpaeeleozóx>°:eaiuná.0Hi.°. LT RADIO CO. 
67 Dey St , New York 7. N 

FRE9 MULT UNIT 
ART -13 Xmfr Assy. 2 to 18 Mr. Doubling rarkege setup. for two 1025 Tulles. No oils. ('on,P tete Assy. Less Tubes w rkt 
nnlgr:m, Price 59.95 
UTC 560399 -AUdIo 2(frmr 1.1 Ratio, 50.000 015tH Ito.. 3 db. I .II,. 50. 
',mot 

, 

1. It - Price 9Re 
ARC 9466 I - \rrmr 807 to Par. NI,l'rl 

-e S1.6, UNIVERSAL OUTPUT %cRMR 

MOO Ihit.T tit time 

SEND FOR LISTS OF AUDIO EQUIPMENT 

M 

k7-13 'Clk-5 '1: 
BATHTUB CAPACITORS 

Fig. Mid. Voltage Terminals Price 
fu1\ in' .... z r., 33c 1 For $1.29 B,._35.1 .. Rout In' 3 .H 33c I For 51.29 

C .. .l 41111$'I,(- ., 211c., l'or 950 C....25.1 61111V111' u 291 For 85t 
E .... .025 6110VI11 . . 18e' For 85e A ..,. 2 4oti ,r VIII'. - 40e 2 For 75e 
C .. .l 6110\-Dt' to 25e 4 For 95e E -_.2X.25 61111\'1 Ir 3 o29e3For 85e A 10001 DC 

. or 45c 3 For 51.30 I .. .1 61N1\'Ir(' , to 25t 4 For 95t 
F ....35.1 600$' L11 lo 35e 3, Hr $1.00 
F .... 5 28u1510' oI 200 r, "or 95e t .... .115 fr1b1'Iii' 0 21e5 roi r $1.00 
F .... 6011V IN' 0 25e 4 ' 95e L .... r 12o\'LI1 ' 1, 18c 1 F1r 85e 
F .... .1 IiII1D"11' I Or 20e 5 'or 95e r 
F .... 4 5o$'Dr .2 er 25e 4 or 95t 
F .... 1 4011$' I n' 1 or 25e I 'or 95t 
D .. 1 600t III' or 30e 3 'or 75t 
C ....35.1 611n\' Ú1 ;t Or 33e 4 For $1.29 
K ,...2X. 2' 4nn V h1. .. 3 ., 27e 4' 1 $1.05 I) .. .- 6u9\'lll' ., 25e 4 'or 95e 
D ...2X.1 6n6v'111 '., 29e;{ 'or 85e I/ ., - - 6u11Vt11 1 of 20c 'or 95e 
E . 2X.1 1001111 0 20c 5' 95e C... .- 4nnVnr ...1 to 20t 'or 

95e .. 1- 11111$'III'.. 2 .. or 15t 7 'or $1.00 .\ .... .m! 1509\'Dl er 45e 2 Ibr 85e 
C .... 61111\'Úr or 25e 11'or 95e l .5 2110\'Ú1 . , 20e 95c 
E ... 4 101' DI' ro 300 3'ur 85e 
E .... 20 1 . . . 0 ._ 0, 250 1 For 95e 

WRITE FOR LISTS OF OTHER VALUES 

BIRTCHER TUBE 
CLAMPS 

1120-A. 020.42. 
1120.14 112,4111. 

26.115. 020.1123. 
9260 .. C5 12e ea 

OTHER TYPES AVAI 

PRECISION RESISTORS 
1.01 125 1450 
:1 128 101111 
5 1511 2231. 5.05 2111 4:311 

511 
10.1 Ìi, 1 

:Ilh 1 

IN.. .... .. - 

30c 'II', ,I- r'I 
111 200000 ... . 

01 
T , Teti For 

OTHER VALUES IN STOCK. SEND FOR LIST 
3 S 

TRANSFORMERS 
AND 

CHOKES 

Equ 
2.51/C7 6.511, 17141 851- $3.25 

' 3 2.5V.3Á. V. 1010 Test 4.00 6.30 2ACT, 11.3V 2ACT 2.45 Fil, Tran.- 5V r1Á '.25 PII. Trans. -5083: 1.: ;V /.iIA('T. 5V 2A 1.89 Fri. Trans.-5087, 11:11' , 1 ACT. 6.:1TCY; A 2.75 F,I. Trans. - 511:1: l'.:)V/ IA, 0.3''/ IA. 6.:3V 1.1 2.35 Fil. Trans. 512:1: 3.:Ivr'T / 5A. 1.:IV /1A 2.25 Fil. Trans. -5127: 0.3VCT .3.2A. 0.3VCT!IA 2.25 FII. Trans. -7470674: N. II,'/I.5A 2.95 Fil, Trans.-0E341.541: 2.5V/ 1.75A,6.5V;14A, 5V /3A, 55. 
Trani.- 31014X.5:.IOIOVCT /400MA 1l 95 Comb. Trans. -1'N06.5: 70V /000MA. 11.3 \'Fit 4.00 Plate Trans.-15.3410. BUOV /4OMACT, 

m \'CT 51 1 14 6.95 Plate Trans,- 15.3.11 ,, 690V /450M.Á 4.95 Comb. Trans.-5111, 300V /42MA, 300V /42MA, 555/ 1 25Á1A. 45 V /:1í5)A 4.50 Tely. Trans.-5102: 118OVCT /55MA, O.:iS'/ 1.2A, 0.3V 1.24 5.95 Comb. Trans.- C851108: 880VCT/ 150MA, ,t' /3A. 6.d 1._5A 5.25 Comb. Trans.- K88031: 585VCT /86MA, 5V /3A. 
0.3,' A 

. .25 Comb. Trans. - 513115,: %,25VCT /TSMA. 5V /2A.ß 0.:1V /I.lA. 11V 2A 4.45 Plate Trans_ 080600, 300VCT, 300VCT, APprox. 150 NIA 2.25 Auto Trans. -:34.14:10: í111V. 81\'. TOV 2.95 Chokes- .1:111Y. SA. 51.25: 8.5 MY. 125 MA 1.50 Chokes- 2111Y. 6551A. $1.00: 6 11Y. 150 MA 1.50 Chokes-Dual 711y. 755 A: 11M'í. 110MA... 1.65 Chokes -Dual 11V. I01151Á, 75e; Dual 2.511Y. 130MA 1.25 Chokes -1161(1'. 1 511.MA. 54,25; 01HT. 2..5A 1.5 Chokes- :1511Y. 11nÁ. 57.25: Dual .511x, : 1.IÁ 1.00 Chokes -51(x. 4O11A. SSC: 2ND'. 20151A .75 Choke -111m l 120111. 17 M A .......... .. 2.5 Chokes -5111', 2 I MA. 51.45: 2.INV. 211.0511 1.20 
SEND FOR LISTS OF TRANS. 6 CHOKES 

3" OSCILLOSCOPE 
C 929 indicator using 9 T I 

: 3(P1, n.NN . 1116, 111161:. 02(5, " \2 
w 401 eyelid,' easily r o O(1('V. 

115\'. New-complete w' /Tutu's I onv(r. Inste. 11101. Dla $24.95 

5" OSCILLOSCOPE 
BC 704 llena Pwr Snl'l Iv) uses N Tul %s -511P1. BA('T. 0110 includes 

, H0den Curry Case . I schema... 
1 Prate 532.50 

311p) $2.25 5CP1 93.75 
3ÚP1 2.25 511'7 .... 3.50 
55P1 1.95 22(2 
..1IP4 4.95 (51.11V.,* 

.59 

D® Evs FwG4110 

Fig. Mfd. 
.01 

.11111123 

.11111IIH 

.0110017 

.01 

.1111_ 

.01 

.00003 
000119 
.00042 
.1102 
.005 
.0004 
.01111 

.11111114 

.00111 
1010090 
.114 
03 
.045 
.00075 
.0191 
.011_ 
0112 
000 

.11111)27 

$3.00 
MINIMUM 

ORDER 

All me (handise guaranteed. Mail orders promptly filled. All parts. F.O.B. New Y rk city. Send Money Order or Cheek. Only shipping charges sent 
C.O.D. 

COMMUNICATIONS EQUIPMENT CO. 
MANUFACTURERS QUANTITIES AVA( 

131 LIBERTY ST., N.Y. 7, N.Y., DEDT C. PHONE DIGBY 9.4124 

Voltage Mfg. 
1.1101\'$'110 
2rgu'ß'uc 
2rIIIOI'VI IC 
251111\x\'I11 
561/WVI)) 

3111111WVD( 
2010)5'5'Ill 
2000)V V 1lt 
010W\'Ú2 

IIIII V 
019W 

OWV 
I 

Dl 
3 ll 
5000W V D1 
0111111) \'x Ill Sag. 
{111111\5'5'111 Spna. 
11RVVIli Spra. 
tOnIWV51 Sang. 
IIIIIIH IIl it Sang. 

2911111' I IC Sang. 
00115'1)/' Sang. 

20110VDl' Song. ... 
26111111)'1)1 Sang. 
2011011VDC Sag. 
171,01 1,1 Sang. 
] "AIM VII(' S ng. 
21005'D lliramold 
251111 W V Ur 

Spra. . . 

111r od mu1 
Mica Id 
llieamold 
C.IL 
l'.11. .... 
Sang. 

prg. 
Sana. 

H. V. 
MICAS 

SEND FOR 

LISTS OF 
OTHERS 

Price 
$0.50 2 For 30.95 

.29 9 For .55 
.39 _ For .75 
.39 2 For .75 
.25 2 For .45 

1.05 2 For 2.00 
1.50 2 For 2.90 

.49 2 For .95 

.75 9 
FF'or r 

11:9455 

. 

1.45 
95 1.00 2 o 

1.00 2 For 1.95 
1.65 2 For 3.25 
I.5Ó 2 For 2.95 
1.00 2 For i.Á5 
.95 2 For 1.85 
.65 2 For 1.25 
.40 2 For .75 

10.00 ^_ For 19.00 
12.00 2 For 23.00 
12.00 2 Fur 23.00 
24.00 2 For 47.00 
24.00 2 For 47.00 
19.00 2 For 37.00 

1.45 2 For 2.85 
.35 2 For .63 

932 PHOTO TUBE 
This Tube Is a 1as InHotoluhc harlHg 
9.1 ItesiB,nne. particularly sensitive 

to Net! a 1 Near In. 
fear e 1 Radiation. 

be 
u 

r.i will. 

Incandescent Ìi ht 
,,n urce. nr 
Mao. 

iS1]5 53.00 
MINIMUM 

ORDER 

9s 1 

MAY, 1949 
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!lo Miscellany 

W I T H T H I S M O D E R N 

SERVICE UNIT 
TELEVISION and FM rodio present un- limited 

opportunity for service PROFIT . . . Your 

profits and service require the best equip. 

ment ... SER-V -LUX. 

/Custom built instruments avail- 

able for all types of service ... or. 

unit con be supplied with blank 

panel. 
Write for bulletin D 

411i10) 

J7JIFE 
send today for this 
big book of values in 

TELEVISION 
RADIO, ELECTRONIC, 

INDUSTRIAL, SOUND 8 

AMATEUR EQUIPMENT 

SERVELUX 
MANUFACTURING CO. 
39th ond auchonon Ave. 
GRAND RAPIDS, MICH. 

NEW 1949 
NEWARK CATALOG 

20,000 Hems including everything in STAND- 
ARD BRAND equipment! 140 pages packed 
with pictures, charts, and vital information! 

KITS! SETS! PARTS! ACCESSORIES! 
No matter how tiny the part, how tremendous the 
system...it's listed in this mammoth catalog... 
the one easy, satisfactory way to always get top- 
performing, top value equipment! The most com- 

hplete 
essential reference book for pros, hams, 

obbyists novices, oldtimers ... anyone, everyone 
interested in TV, radio and sound equipment! 

24H1. MAIL SEMI OMS YEAR TO PAY 

3 GREAT STORES! Uptown of 115 Wen 4Sth Street 
and Downtown at 212 Felten Street In NEW YORK 
323 Wait Mdisriw Street In the heart of CHICAGO 

EWARK 
R4a10 a tut Vtf1ON 

[cuy 

MAIL COUPON TOIAT 

Newark Electric Co. 
242 W. 55th St.,NVC 1 

Dept. E -11 Please send FREE Newark Catalog to: I 
NAME 

ADDRESS 

STATE 

FUTURE AIR TRAVEL SAFER 

Travel by air in 1964 will be at 
least as safe, reliable and automatic as 
train travel is today, D. W. Rentzel, 
U. S. Administrator of Civil Aero- 
nautics told the recent Institute of 
Radio Engineers convention in New 
York. According to Mr. Rentzel, the 
typical flight of 15 years hence will be 
much like this: 

The pilot's landing time will be re- 
served for him before he leaves his port 
of departure. A dial on his board will 
tell him how many minutes or seconds 
he is ahead or behind schedule, so that 
he can regulate his speed. 

A pictorial presentation of every- 
thing around him will appear on a tele- 
vision screen in the cockpit. He will 
thus be able to see other planes, ob- 
structions, and even storms which are 
near him. 

A railroad -like radar "block system" 
will assure that he is in safe air space - 
free from collision danger -at all 
times. 

Telemetering systems will show 
ground controllers the readings on all 
the plane's instruments. Any variation 
from the conditions noted by ground 
instruments will be noted and warnings 
flashed to the pilot. 

If the pilot wishes to change altitude 
or flight plan, he will query ground 
stations by pressing a button, and 
transmit his new plan to a calculating 
machine, which will check its practica- 
bility and flash approval or disapproval 
in a fraction of a second. 

SWEDES PHOTOGRAPH SUN 
Photographs of the sun taken in 

Sweden and transmitted to this coun- 
try by radiophoto, whenever the sun 
is obscured in New York, are mak- 
ing it possible for RCA Communica- 
tions, Inc., to continue without interrup- 
tion its daily forecasts of sunspot activ- 
ity, General H. C. Ingles, president, 
announced last month. Observations of 
solar disturbances and the calculation 
of their effect on shortwave transmis- 
sion have been carried out by RCA for 
several years. The information provides 
advance warning of magnetic storms 
and permits rerouting of radiotelegraph 
traffic to circuits outside the areas af- 
fected. 

Until recently, General Ingles stated, 
forecasts of radio conditions have de- 
pended upon success in "shooting" the 
sun through a refracting telescope in- 
stalled atop the RCA Central Radio Of- 
fice at 66 Broad Street, New York. But 
a recent prolonged cloudy period re- 
vealed the need for a supplementary 
source of data in emergencies, and led 
to the present cooperative arrangement 
with the Royal Board of Swedish Tele- 
graphs in Stockholm and the Stockholm 
Observatory in Saltsjobegen, Sweden. 
When observation by RCA in New York 
is impossible, a photograph of the sun, 
taken by Dr. Yngve Oehman, in charge 
of solar work at the Stockholm Ob- 
servatory, is transmitted to New York 
by radiophoto to take the place of the 
local observation. 

PHARD-TO-GET PARTS-% 
POWERFUL ALL -PURPOSE INDUCTION 

MOTOR 
IDEAL FOR [KPERIM RS-IO1 USES 

Sturdily c nst ucted to precision 
standards. this self starting shaded 
pole 

A.C. f tun 4 r f low. rft enough 
a 

m o 
e Some are: 

number uses. 

Current Interraper.. 
Electric Fans. [Metric Chime.. 
Window Display., Photocell Centro' 
Deviees, Electric Vi . Small 
Grinders, Suffers nd Peli.n.r.. 
Miniature Pumps, Mechanical Mod- I., Sired., and other .ppliatlons. 

Consumes nha Da 
opted of 13.001) power and 

geared dewn, till. 
sturdy unit will constantly per 
at. an IS -into turniaol. Laded 

with 200 Ib.. dead eight- THAT'S POWUI 
Dlmenslonn a- high by 2 wide by 13.r deep: 

a.. convenient mounting studs; shaft I. Va long 

by 3 /1060 diameter, and a In If- are[nlnE oil- 
retaining Designed t2 for 

110 -20 50.nó 

ITEM No. 147 $1.95 YOUR PRICE 

ULTRA MAGNET 
LIFTS MORE THAN 20 TIMES 

ITS OWN WEIGHT 
LITTLE GIANT MAGNET 

Lifts S lbs. easily-. Weighs os. 
Made Of ALNICO new hlglemagnettc 
steel. Complete w keeper. W. porfl mtnetevmadee 

experimenter and hohbytn[ ill 
And hundreds of excellent UM.. for 
this high quality permanent in egret. 
yleacuns IIa's W. Shit.. Wt. 

ITEM NO. $.25 YOUR MICE $1.25 1 

GENUINE MICROPHONE TRANSMITTERS 
Regular teleyteme 

Titers taken from a large 
telephone supply comnallY'a 
overstock. Work perfectly 

n 2 dry cells. Can he 
used on P.A. systems. call 
ystema. Inter- COmmunil a. 

dons sets. short-line tele. 
panne a lrcufarm to -far'm 
!1.lune lines. also to talk 

Irough 
Y own radio or 

as Baled alriaphone ".k.. Useful replace. 
on battery- operate 

r 

rural telephone line.. 
THESE ARE GENUINE 
TRANSMITTERS. MADE in 

KELLOGG. WESTERN ELECTRIC AND . 'TROMRF.RG. 
CADI.kable excellent tndn oneseldom offend rin'thesee 111,11.5. 

Wt. Ialb. a` 61.95 ITEM NO. 1110 
YOUR PRICE 

WATTHOUR METER 
inpletely overhauled and 

:.cly for Immediate 
gi Designed for regular I Ill 

volt. 00 cycle 2-wire A.0 
circuit. Simple to Install: circuit. 

schwa fro the line and 
2 wires to 

from 
load. . tune. 

ru tM In he',r 
metal s case. S.k high. fl 
wale. 50 deep. Westinghouse. 
r.. E. Fort Wayne. N:,nnn.1 
or other available make .cShp . 

set. 14 The. 

YOU PRRICE.... $5.95 

AMAZING BLACK LIGHT!! 
owerrai 250 -W.tt ultraV,°Iet Soared 

The hest will most 

"oof 
ultra- violet light for 

tanr experimental and enter. 
iment use. Makes l flume.. 

rent substance* brilliantly lumi 
No transform.,. of 

M nd11 needed. Fite any Standard 
beau- 

tiful opalescent 
Brings 

hues itut rinu. 
types of material.. Swell for 
amateur parties. play.. etc.; In 
npnin awe lighting effects. 
Sulk only. Rho. Wt. 2 the. 
ITEM NO. 57 $1.95 YOUR PRICE 

WESTERN ELECTRIC BREAST MIKE 
This Is a 

nOlnce oplihnteweIit 
g ht 

e iagih. raft 
only 1 lb. 

Mike 
rands h.. 

with 
a -way swÌvel- 

Ing adl uslment So that It can be 
adjusted desired posltlon 
Thrre á re 

2cwoven a Eenlstrap, 
one good 

around 
Straps can be snapped chest. 

RMRT 

quickly by an ingenious 
s Thismenctllnt mike r. be 
adapted for home broadcasting n 
private communication system.. Rv 
dlsmountlni brelatplate. It can be 
used an desk mike. 

and 
°hcomplete with afoot cord 

erd rubber plug. Finland In herardlaed plat.. 
ITEMt. hie. Shipping weight. 2 Ill.. 
NO. 152 $1 .45 Yobs PRICE 

HUDSON SPECIALTIES CO. 
40 West Broadway, Dept. RES -49. New York 7. N. Y. 

I have circled below the numbers of the Item. Em t pp' remittance of 
tule shipping charsel s enclosed (NO G.O.P. C.O 

ORDERS UNLESS ACCOMPANIED WITH A DEPOSIT.) 
Ore y deposit of la enclosed 2OrrO 

Otreat. Ship order C.0 D. for balance. NO C.O.D. 
RDERS FOR LESS THAN 55.00. SE SURE TO IN. 

Circle ef PPNwne I m No. 'ranted: 
1147 149 seo 57 1112 22 

Name 

Address 

Ctt. 

Pease Print marts 
tan 

a 

RADIO -ELECTRONICS for 

ta 

a 
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.7l erinoóicilicaCCrj 
CONTROLLED 

KWIKHEAT SOLDERING IRON 
VANATTA PATENT 

Heats 3 times Faster 

Maintains Constant Tern - 

perature 

Tips stay tinned IO times 
longer 

Can't Overheat 

1/2 Weight of Other Irons 

Air Cooled Handle 

Guaranteed One Year 

See your Dealer 
ll he cannot supply you 

write to 

KWIKHEAT MANUFACTURING CO. 

3732 SAN FERNANDO RD. 

GLENDALE 4. CALIFORNIA 

GOVERNMENT SURPLUS! 
WORLD'S LOWEST PRIC 

PHOTO FLASH 
EQUIPMENT 

COMES COMPLETE WITH F 

4 
EDGERTON 
FLASH TUBES 
& REFLECTORS 

EASY TO 
CONVERT INTO 
A 2.WAY PHOTO 
FLASH UNIT 
OPERATES ON 110V. AC Si 12v BATTERY 
Brand new at a fraction of origina cost. Contains 
finest component parts available. All necessary 
parts and complete instructions incl A r r 
conversion, works on 110V AC or 
12V battery by a flick of a switch. 
WRITE FOR MORE DETAILED IN FORMATION. IMMEDIATE DELIVERY 
CINEX, INC., HS W. 4411. St., N. T. 11, N. T., Dap. 11E5 

r 
1 

TELEPHONE HANDSET HANGER 
.Yepeam 

rrlee $1.49 r,.- tl,id 
I Fits t 

u 

1st 
hm 

t'.I -" ,.n war kris \l ulr .rr ditty aluminum ,a ting. Ex; i 
1 ....Brut for fink. mobile. I n Im 
t ue. Itll\ \I. NEW. 

ALVARADIO, Dept. RC -22 
911 S. Alvarado LB Aateles E. Cah'. 

ONLY FILMGRAPH e- 
Records I ;owe, Conblronns, Dictation, 7.1.. 

_ phone Conversation., AUTOMATICALLY, CONTIN- 
UOUSLY and PERMANENTLY al fer, thon) per hour. 

MILES REPRODUCER CO., INC. 
812 Broadway, N. Y. 3, Dept. 

MAY, 1949 

RC-5 

Miscellany. 

taDío Ttlírtp=ifíbe ear 2:tQo 
.11n Oernoback publication's 

HUGO GERNSBACK 

Founder 
Modern Elettries 1908 
Electrical Esperimento UI3 
Radio News 1919 
Science & Invention 1820 

Radio -Craft 1929 

ShortWave Craft 1930 
Wireless Association of Amarla 1908 

Some of the I libraries In the country still hay 
copies of ELECTRICAL EXPERIMENTER en Me fo 
interested readers. 

MAY 1915 ELECTRICAL 
EXPERIMENTER 

Tuning Coil Sliders, by Edward Minnis 
A Solderless Detector Cup, by Godfrey 

Rigby 
Wireless Telephony and Telegraphy on 

Union Pacific, by Frank C. Perkins 
A Novel Detector Stand 
A New Wireless Valve 
A Rotary Switch Tuning Coil 
Variable Condenser Switch, by Max 

Epstein 
The D. C. Arc for Wireless Telegraphy 

and Telephony 
Improved Conical Tuning Coil 
Novel Wireless Telephone Microphone 
Universal Crystal Detector, by W. H. 

Hale 
The Galvanometer as a Radiation Indi- 

cator for Radio Transmitters, by 
William H. Dettman 

A Radio Blocking Condenser, by Percy 
M. Roope 

A "Wireless" Menu 

BRITONS COMMENT ON BILL 
The British government has proposed 

to solve the problem of man -made r.f. 
noise by passing a bill making unsup- 
pressed noise sources cause for legal 
action against the owner. An apt com- 
ment, headlined "More Dinned Against 
than Dinning," is this letter to the LoN- 
doi.. Times, quoted in the Scottish Radio 
Trade Digest : 

Sir, -What irony if a man is com- 
pelled to fit a gadget to suppress an 
electric fire (electric heater -Ed.) or a 
water- heater from interfering with tht- 
wireless opposite or upstairs which is 
blaring uninhibited and unashamed! 

A. G. MORRIS. 
The Digest itself had this to say: 
A point about the Wireless Telegra- 

phy Bill about which there appears to 
be considerable feeling is the fact that 
there is no compulsion on manufac 
turers of apparatus causing or capable 
of causing interference with radio, to 
fit suppressors. 

It has been pointed out that a lot of 
appliances which can cause interference 
do not in fact do so for several reasons, 
and secondly that the incorporation of a 
suppressor raises the cost... . 

So does the provision of adequate in- 
sulation, but no one would argue that 
an appliance capable of killing the user 
of it does not necessarily do so. 

The fact is that all new electrical 
equipment should be suppressed, and 
manufacturers should be made to pro- 
duce interference -free products. 
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AT LAST! A LOW COST 

3 POWER UNIT J I + 

# for Service Work * .e 

+ 
4t 
4t 
+ 

# 
+ 
'R 

+ 
4 
4 

# 
# 
+ 
# Including pictorial and 
+ 
# 

+ 

"A" Eliminator Kit =KC I -IO * 
+ 

schematic diagrams ONLY '1950: 
# These kits fulfill the lone -standing need of every # 
# ervieeman and technician. They are designed to # 
# Literate from a 115 V.A.C. 50 60 cycle source. and # 
# &Jiver a V.D.C. well- bltered Irani three to eight # 
# amperes. with a peak rating of ten amperes. The # 
# A.C. ripple percentage is held to remarkably law # 

values. # 

* This unit charges a standard auto battery in one * 
# day': # * Do away with bulky batteries! is 
# Do away with corroding fumes! # 
4t Simplify your service operation! # 
# # 
et Order this fine kit for your bench today!! # 
# \'o r' 0.1/.'x. Ml. ear. Orders rereir.d without arSirinrt # 
# allowene, Irr pa..rove mill fie shipm a rid Illihnry # 
it it .chipping wt., It Ice 

* OPAD -GREEN COMPANY * 
# 71 Warren St. New York 7, N. Y. + 

* Phone: BEekman 3- 7385 -6 * 
* * * * * * * * * * * * * * * * * * * * * * * ** *r 
TALK ANYWHERE -INSTANTLY -TO ANYONE! 

WITH IN'l'I:It'l'.I1.li11: 
I:sh eut n na talk to 0 

to 7 different place.! Not u 

'ïnd r ,' .ululme-ne elec- tric :pu/- n or tunes needed! 

ogees stores, r,ßrm 
Simple 

rir. , ., ! W'rtn. AaAw 
, .tl`:`i1. 

.N ,. t 

.,i 
S9.97 

RE-5. Kearney. EACH MIIIWAY Co 

¿EARN 
Dept 

TRAIN QUICKLY! 
OLDEST, BEST EQUIPPED 
SCHOOL of ITS KIND in U.S. 

.2 Opproissni4 62 Ia s 
Come to the Great Shops of COYNE in Chicago dur- 
ing our 511th Anniversary Year! Get quick. practi, tri' 6 in RADIO-TELEVISION or EI.E('TRII 
ITV. (it Approved. Finance plan for non -veterans. 
Mall Coupon Today tor ,,,mplete details. 
NOT "HOME- STUDY" COURSES! 
Von barn on read. I idl si equipment. not by mall. 
Finest Staff of trained inse rectors to help you get 
ready quickly for a better job, a fine future. 

FREE BOOKS (lip coupon for big illustrated 
Coyne hook on either ELEC- 

TRI1 'IT Y or RADIO-TELEVISION. Both book" 
ant FREE if y,nl wish. No obligation; nu salesman 

will r all. . \rt MM.! 

B. W. COOKE, Pres. 
COYNE Electrical & Radio School, Dept.18-11111H 
500 S. Paulina Street. Chicago 12. Illinois 

Send FREE tli O K and I till details on: ] I ELECTRICITY RADIO- TELEVISION 

NAME 
ADDRESS 

CITY STATE 
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92 Communications 

FREE! 
for BEST BUYS and 
LOWEST PRICES in 

RADIO & TELEVISION 
PARTS -SETS- ACCESSORIES 

Get RADIONIC'S 
Bargain Bulletins 

TUBES RCA GE SYLVANIA 
HYTRON KEN -RAD 

NATIONAL UNION TUNG -SOL RAYTHEON 
Individually boned Standard HM A Guarantee 

,YiGT, 45e; 61.667. 55c: 6SN7GT. 90e: 12Sa7GT, 
25L6G4. Ter. 2525, 60e: 35L66 t, hoc: 35Z5GT. 

Mc: 5UL66T, 65c: 25Z11GT. 60e. 

CAVITY RESONATOR 
FOR THE UHF BUGS 

Ilia Inn -t l.,n . t 

La 

1 III .t pin n 
lr i'.r manor 

Heil for lire No), 
i1oil- plated rarity r 

n aider prnv ides fre, 
urge of 2:14 to 

v Includes _- 1155: 
Ready to gn, Plenty of 
loom In the battery 
simpartment to house :1 

mall modulator and 
power slrnnly 

, I11p nut the part. 
and you haro a damn 
1 /117 aluminum 

net (no holes) with handle. Drus fasteners. $ ,25 
eX" a 6Sí" a69i" 

Inn lots of 3. 52.94 each., 

RADIONIC COMPANY 
Tribune Theater Entrance 

170K Nassau Street New York 7. N. Y. 

WOrth 2 -0421 

Open daily 9 -6 Saturday 9.5 

RADIONIC EQUIPMENT COMPANY Dept. 105 

170K Nassau St.. New York 7. N. Y. 

Please rush free copy of latest bulletin of radio 
and television bargains in parts, tubes, sets and 
accessories. 

Name 

Address 

City State 

"MULTI- TESTER" MODEL 30 

flic ten Itlt' t ire rtirrl ,Ìrll .................519.5 net 
51.4,1 :link n in rr.l..ie KIT anal Inn-truetiurrcr 13.95 net 

SIGNAL GENERATOR MODEL 300 

Supplies 450 Ke, 405 Kr, 000 Kc, and 1 
200 Kr. 

Sandal 5130 I Illustrated) ............... 516.99 net 
write for Fltc,: eTTAI oG. SEE r r lnral riianu bh,r. 

If II.. :.c:l:drl... W RITE t, 

BRADSHAW INSTRUMENT CO. 
42 Flatbush Ave., Dept. RC, Brooklyn 17, N.Y. 

THINKS PEDRO MISLEADING 
Dear Mr. Shl(nantan: 

This will acknowledge, with my 
thanks, the return of the negative 
which pictured one of the simple decom- 
missioning devices used in our survey 
last year. 

I acknowledge, too, the January issue 
of your publication which contains, on 
page 54, a story titled "The Impeded 
Double -Cross." 

The article, in my opinion, renders a 
serious disservice, not only to the hon- 
orable element in the radio service in- 
dustry, but to those legitimate agencies 
of business with whom they are co- 
operating to improve the ethical stand - 
ards of the industry. 

The distortions, both of fact and tech- 
nique, which occur in "The Impeded 
Double -Cross" may result in some con- 
fusion in the minds of your readers. I 
am sure that the majority of them feel, 
as we do, that these occasional airings 
have been good for the industry as a 
whole, because they have paved the 
way for the establishment of uniform 
standards of practice and improved 
customer relations. 

Is it possible that the clamor of the 
guilty few has made a louder noise in 
your editorial offices than the resultful 
efforts of the ethical many who are 
quietly working to maintain the in- 
tegrity and dignity of the industry? 

G. H. DENNISON 
General Manager 
Better Business Bureau 
of Pittsburgh, Inc. 

OUR REPLY 
Dear Mr. Dennison: 

I am at a loss to understand your re- 
action to "The Impeded Double Cross." 
I have re -read the article carefully and 
failed to find any "distortions" either 
of fact or technique. I would appreciate 
your calling to my attention any dis- 
tortions of fact. I feel myself a com- 
petent judge of technique, but would 
also like to hear any comments from 
your technical contacts concerning sup- 
posed "distortions of technique." 

I realized from your rather puzzled 

WE PAID 01.85 TO S93O 
TO HAVE THESE PRONGS CLOSED. 

One of the Pittsburgh BBB's faulty circuit . 

flow.. 
-_9n Jorin! 

E.M.C. MODEL 300 

VACUUM TUBE 

Volt -Ohm- Capacity 

METER 

$24.95 
DC VOLTS -6 ranges to 1000 volts! 

AC VOLTS -5 ranges to 1000 volts! 
RESISTANCE -6 ranges to 1000 

meg -ohms! 
CAPACITY -4 ranges (.000025 

mfd to 20 mfd) 
ZERO CENTER POSITION 

INCLUDES LEADS 
Completed Unit ..... , ... $39.50 

CAPACITY RANGE and ZERO CENTER POSI- 
TION are features not available in competitive 
YfVM kits. 

EMC Model 120 

VOLOMETER 

$22.95 

The ONLY 20,000 ohms -per -volt instrument that 
gives you ... 

6 D.C. Volt ranges at 20,000 ohms 'volt 
to 6000 volts 

6 A.C. Volt ranges at 10,000 ohms/ 
volt to 6000 volts 

5 current ranges to 6 amps 
4 resistance ranges to 300 megs 

Completed Unit $29.95 

E. M. C. 
Gives More 
Measurement 
Value per Dollar! 

ELECTRONIC MEASUREMENT CORP. 
423 Broome St., Dept. B -5, New York 13. N. Y. 

Write For Free Cotolog 

RADIO MADE EASY! 
A JRI Trainer 

A NEW APPROACH to radio receiver repairing. Here 
Is a METIB)D of radio repairing tidal can be LEARNED 

field is (wide )open. Prepare yourself for val GOOD INCOME 
NOW! Discover for yourself that radio repairing is EASY 
TO LEARN by this NEW "METHOD. Send for the 351 
1lome Trainer TODAY. $5.00 pn;tpaid or plus c.o.d. charge. 
Sat l st act inn guarantied. 

THE JRI TRAINERS 
P. O. Boa 2091, Dept. 100 -E. Chicago 9. III. 

RADIO -ELECTRONICS prints several radio 
cartoons every month. Readers are invited to 
contribute humorous radio ideas which can be 
used in cartoon form. It is not necessary that 
you draw a sketch, unless you wish. 

RADIO -ELECTRONICS for 
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Cummuuicatious 
earlier letters that you were not quite 
clear as to our objections to the type of 
investigation carried out in Pittsburgh, 
and felt that the story would clear you 
up. Now I am not sure what the situa- 
tion is. It seems possible that you 
either feel that we object to investiga- 
tions per ae; or that you feel that the 
kind of gimmicking described in "The 
Impeded Double Cross" is a fair test of 
an auto mechanic's honesty or ability; 
or that you may have fallen into that 
error common to all of us in believing 
that a given method must be all right 
simply because you used it. 

We are not opposed to investigations. 
What we oppose is investigations car- 
ried on with the help of "gimmicks" or 
artificial, atypical faults which do not 
fall within the technician's normal ex- 
perience, and consequently cause him 
extraordinary amounts of time and la- 
bor to discover. 

You will remember that I asked you 
before: why not get radio service 
technicians to put the receiver into 
condition for an investigation; put into 
it genuine defects like broken -down 
filter capacitors, burned -out coils and 
shorted bypass capacitors. 

I also pointed out-to head off any 
argument that similar results might 
follow a genuine, as would be produced 
by a "gimmicked ", investigation -that 
just such genuine investigation had 
taken place. It was conducted by the 
former New York newspaper PM with 
the object of ascertaining what shops 
they could recommend to readers. A 

genuinely faulty radio was found for 
the test. Before taking it to the first 
shop, it was examined by a technician, 
Herbert Roth of the Electronic Cor- 
poration of America, who discovered 
that one section of an electrolytic ca- 
pacitor was partially open, the set was 
cut of alignment, needed cleaning, and 
had a burned -out pilot lamp and a line 
cord broken at the plug. Thus both the 
gimmick and the almost equally bad 
trivial complaint were avoided. 

The investigation was made in 1946, 
a wartime shortage year. Yet the high- 
est quotation received was in the order 
of $8. Only two of the 10 shops can- 
vassed gave an incorrect diagnosis, 
and of the ten shops, six were recom- 
mended by the paper. The recommenda- 
tion took into consideration such points 
as price (highest price by a recom- 
mended shop was $7.10, lowest $4.75), 
guarantee, and apparent ability to de- 
liver a good job, as well as honesty. 

So you can see that there is a differ- 
ence between an investigation made 
with genuine faults and a "gimmicked" 
one. I mentioned this investigation to 
you in my letter of May 19, 1948, but 
you did not refer to it later. 

We agree with you that honest, com- 
petent investigations might well be 
"good for the industry as a whole" but 
have pointed out in articles and edi- 
torials that "gimmicked" investigations 
have harmful features which may neu- 
tralize any good done. And it is not the 
"guilty few" who object strenuously. 
They would be at as great a disad- 

For GREATER Earnings .. . 

9:1 

A MPERI TE 
Studio Microphones 

at P.A. Prices 

Ideal for 
BROADCASTING 

RECORDING 

PUBLIC ADDRESS 
"The ultimate in micro- 
phone quality," says 
Evan Rushing, sound 
engineer of the Hotel 
New Yorker. 

Shout right Into the 
new Amperite Micro - 
phone-or stand 2 feet 
away- reproduction Is 
always perfect. 

Not affected by 
any climatic conditions. 

Guaranteed to with- 
stand severe "knocking 
around." 

Models 
RBLG -200 ohms 
RBHG -Hi -imp. 

List $42.00 

"Kontak" Mikes 
Model SKH, list $12.00 
Model KKH, list $18.00 

Special Write for Special Introductory Offer, 

Offer: and 4 -pogo illustrated folder. 

/AMPER /TE CO'mpany Inc. 
561 BROADWAY NEW YORK 12. N. Y. 

Canada: Allos Radio Corp., Ltd., 560 King St. W., Toronto 

LEARN RADIO- ELECTRONICS 

This fast -growing science of RADIO, TELEVISION, RADAR l 
and ELECTRONICS, offers tremendous opportunities, and in no industry is 1 

RADIO -ELECTRONICS more important than in aviation. A skilled technician / 
who knows the modern application of electronic devices, as used in the aircraft / 

industry, is always in demand ... not only in aviation, but in many other 
industries. Many large organizations call on Spartan regularly for graduates. 
Often, students are hired months before graduation. 

Don't confuse the RADIO -ELECTRONICS course offered by I 
SPARTAN with other courses, offered anywhere! As a graduate from this I 

famous school you will know the application to industrial control devices; I 

to the search for petroleum; and the important uses of radar, television 
and other electronic equipment. 

SPARTAN offers two complete and thorough courses. 
You will work on the most modern and complete equipment. You will 
build equipment. You may join the SPARTAN "Ham" Club. Either f 
course prepares you for Federal Communication Commission license / 
tests - first class radio telephone, second class radio telegraph, or class / 
"B" radio amateur. 

/ 

NAME_ - 
ADDRESS_ 

CITY STATE_ 
Dept. RE -S9 

ACE 

C. I. APPROVED -Write TODAY for Complete Information 

MAY, I 9 4 9 

SPARTAN'S 21 years of teaching civilian and 
army personnel is your assurance of receiving the 

best possible training in the least possible time. 
You'll not need MORE than Spartan training -you 

cannot afford to take LESS. 

SPARTAN 
SCHOOL OF RADIO AND ELECTRONICS 

SCHOOL of AERDNAOTICS COLLEGE st ENGINEERING 
MASWEO W. RAVOW( DIRECTOR C:DRESS DEVI RE.58 

TULSA, OKLAHOMA 
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RADIO SCHOOL I- _ DIRECTORY 

L 

You can become a Radio and 
Television Technician now! 

A million new jobs - almost 4,000 a week - will be created in the 

television industry during the next five years according to estimates of 

industry leaders. Actually, during 1948, television grew faster than 

any other industry in the history of America. 

Here is a real opportunity for you. Trained television technicians are 

in demand. By starting now, you can get in on the ground floor - 
grow as television grows. 
To help supply this needed manpower, the Milwaukee School of Engi- 

neering has expanded its radio and television courses. Now you can 

get complete practical, technical training in the MSOE laboratories. 
This is not just a serricenran's course. It prepares you for a career in 

all of the technical phases of television and radio. 

This special course Prepares you for any of the following careers: 

Television Serviceman Supervisor in Radio and Police, Taxi -Cab and Rail - 
Radio Serviceman Television Assembly road Transmitter Operator 
Radio and Television Radio and Television Tester Police, Taxi -Cob and Rail - 

Retailer Broadcast Radio -Operator road Receiver Serviceman 

SERVICE 
6 to 12 Months 
Electricity 
Welding 
Refrigeration 
Heating 

OTHER COURSES AVAILABLE 
TECHNICIAN 

1 to 2 Years 
Electrotechnics 
Radio and Television 
Electronics 
Refrigeration, Heating and Air 
Conditioning 

PROFESSIONAL 
3 Years 
Electrical Engineering 
Bachelor of Science 
Degree 
Major in Electronics 
or Power 

1""---MILWAUKEE 
5CHL of ENGINEERING 

MILWAUKEE SCHOOL OF ENGINEERING, 
N. Broadway and E. State 

,..7 

ss 

ss 

Dept. RE-549 
Milwaukee, Wis. 

Techmcal 
Institute 

i ounded 1903 

by Osar Werwilh 

Without obligation send me free booklet "Career Building" and more details on course in 

Radio and Television or course 
A Name 

Address 

City 

LEARN RADIO! 
PREPARE FOR A GOOD JOB! 
COMMERCIAL OPERATOR (CODE) 

RADIO SERVICEMAN 

TELEVISION SERVICING 
BROADCAST ENGINEER 

Veterans get 51::0,00 Equipment 
SEND FOR FREE LITERATURE 

BALTIMORE TECHNICAL INSTITUTE 
1425 Eutaw Place, Dept. C. Baltimore I7. Md. 

CD RADIO ENGINEERING 
FM- Television- Broadc ast 

Police Radio. Marine Radio. Radio Seam.. :. Anta- 
tioo Radio and Ultra Iligls mobile vitiilicatiOnS. 
Thorough trainina n all branches of Radio and Elec 
Ironies. Modern laboratories and equipment. Old es- 
tablished school. Ample housing facilities. 7 erra 
campus. Small elaases, enrollments limited. Out 

graduates are in deman. write for catalog. 
Approved for Veterans 

VALPARAISO TECHNICAL INSTITUTE 
Dept. C VALPARAISO, INDIANA 

JOBS IN TELEVISION 
YOUNG MEN 16 TO 60 

There Is a Job Opening for Every Qualified 
Trained Television Technician 

WE CAN TRAIN YOU 
Free Employment Service 

Visit Our Modern Laboratories and Class Roorns 

APPROVED UNDER G.I. BILL OF RIGHTS 

AMERICAN RADIO INSTITUTE 
New York Buffalo. N. Y. Syracuse. N. Y. 
101 W. 63 Sf. 640 Main St. 131 Sh d St. 

"Teaching Radio Since 1935" 

TELEVISION TECHNICAL CAREER 

ti 
Is momen t 

uI 
;`,Ili a i¡L .,,u 

Train at an Institute that pioneered 
in TELEVISION TRAINING since 1938. 
Morning, Afternoon or Evening " is in 

Iaburalory and theoretical In,tri I ' 

der guidance of experts, covering aII 
rn 

of Studio, Frequency Modulation. 'I 

- ß.10e. licensed by N. Y. Stat., I : 

r iment Sersice. Approved for Veteran.. 
ENROLL NOW FOR NEW CLASSES 

visit, Write or Phone 

RADIO- TELEVISION 
IN STITUTE 

480 Lexington Ave., N. Y.17 146th St.) 
Plaza 3.4585 2 blocks from Grand Central 

RADIO 
COURSES 
Preparatory Mathematics, Seer 

ice. Broadcast, Television, Ma- 

rine Operating, Aeronautical. 
Frequency Modulation, Radar 

Cusses eon taeal la Me :omen We tea 1, 

Mama aam. May IS 

Veterans. Literature. 
COMMERLIAL RADIO INSTITUTE 

(rounded 1920) 
38 West Biddle Street. Baltimore I. Md 

AUDIO ENGINEERING SCHOOL 
A practical Audio Engineerin ̂ _ course In sound Fund.. 

ial.: FILM and MAGNFTIC Recording: Tnnarnr..nm 
titpx.uren,ena: 'Monitoring and Mixing. Laboratories 
contain Transmission ts. Oscillators: Harmonic An, 
v 

l, 
Distortion e d Intermadul.Onn Analyser. and 

r 
nine equipment. Recording Studio a.v,mulatine Revel. 

Mnn..n Picture and Commercial sound Recordnr 
Ì1M. Tr, tree.- Director Approved for Veteran. 

and Foreign Visas. 

HOLLYWOOD SOUND INSTITUTE, Inc. 
1040 -E North Kenmore Hollywood 27, Calif. 

U4.! 

E ri 

CORRESPONDENCE COURSES IN 

RADIOardELECTRICAL ENGINEERING 

ELECTRICAL ENGINEERING ,e,;e 

Prepare ourself at Low Cost. for cure future. Modes, 
So simplified anyone an understand quickly. 

RADIO ENGINEERING ó;ñii,- émre ,!.r'ntnm.el ,%% 
work. Trains you to be super -service 1 vacuum- 
tune 

ei tÌ DlDlpmM 
graduate. am big pay. 

FREEElectronic Kit Elva emaeab a. Either rolling by aune I . WRITE for [re 
detail taalog. student 

plan. 
Course 

details of deferred payment plan, etc. 
Lincoln Engineering atonal, Dam 31-11B-S, Llawen S. Nabs 

RADIO -ELECTRONICS for 
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TWIN-TRAX 
"The Tope Recorder 

the Engineers ore Buying" 
When it comes fo high fidelity sound 

equipment, it's the specifications that count 
with engineers. And that's why they're buy- 
ing Twin-Trax - the popular -priced tape 
recorder with professional specifications. 
Extended frequency response, wide dynamic 
range, low hum level, easy operation, trouble - 
free performance! And two tracks means 
twice the playing time on standard tape 
reels, with tape costs cut in half -a saving 
you don't have to be an engineer to 
appreciate. 

Write today for technical literature and 
professional factory discounts. 

t,.arm..t 

AMPLIFIER CORP. OF AMERICA 
398 -10 Broadway New York 13, N. Y. 

WAR SURPLUS BARGAINS 

GIGANTIC MAIL SALE! 
ELECTRONICS RADIO 

ELECTRICAL APPARATUS 
Sale ends midnight June Id 

Amazing values. Opportunity for home 
experimenters, laboratories. schools, 
etc., to get fine new. or new condition 
guaranteed equipment at fraction of 
original cost. We pay freight or post. 
age. Typical items are listed below. 

Sale Prise 
3000 -watt, 115 -volt. 60 -c Power Plants 5299.50 
Wheatstone Bridges (0 to 11. 110 ohms.) 59.50 
Weston Air Port PhotoLight Control 
Units 29.90 
Weston Model 689 -IF Industrial Ohm 
meter and ease 12.90 
w.E. Desk or Wall C.B. Telephones 
and ringer (complete) 4.99 
RCA (5", 3" and 2 ") Cathode Ray 
Tubes 3.55 
RCA Light, burglar alarm kit. Consists 
of reetiRer, photo cell. thyratron. relay. 
sockets. etc. 4.49 
Drill press 31" polishing- grinding 
.halt and stone 1.29 
Burglar Alarm Units -Protect home 
and business 6.99 
High Pressure Steel Bottles (1800 Ib.). 5.69 
Chromalux Heating Elements (24 "- 
BOO. W) .. 2.19 
Selsyn Motors -Cost Gov't. 890 -110 V -60 -C. Pair 4.99 
DeLuxe. Outstanding Electrical -Red lo 
Home Lab Kit-80 nieces 6.77 
Carbon Pile Regulator. Dozens of uses .99 
Miniature Multi -Stet Ion Telephone. 
Fine for office-residence inter -comm. 
Secret Line. A tour star value. Pair 7.89 

Order from ad or send card for bar- 
gain laboratory, experimenter and 
amateur catalog. Satisfaction guar- 
anteed. Our reference -National Bank 
of Commerce. 

LECO ENGINEERING CO. 
BOX 008 RE -6 LINCOLN, NEBRASKA 

Communications 
vantage faced with a legitimate inves- 
tigation as with an incompetent one. It 
is definitely the ethical man who feels 
that his profession has been represented 
in an incorrect light. 

We do not wish to be critical of any 
action that has already been taken. 
The Pittsburgh investigation, whatever 
its faults, produced positive results. 
Our object is to attempt to persuade 
you of the reasonableness of our posi- 
tion at least to the extent that, to quote 
my letter of April 29, 1948, "if other 
Better Business Bureaus contact you in 
regard to tests of this type that you 
advise them to use genuine defective 
sets or to create genuine defects in the 
set rather than use 'gimmicks' which 
cannot give an exact idea of how the 
repairman would work on a genuinely 
defective set." 

I regret that we have not up to the 
present been able to convince you of 
the importance of that one point, as I 
had hoped that the Pedro story would 
make the matter abundantly clear to 
any layman who, while having little 
knowledge of radio, might be better in- 
formed about motor cars and would 
have sufficient inductive ability to fol- 
low the analogy. 

FRED SHUNAMAN 
Managing Editor 

I'(Iil RADIO and TELEVISION 
Thorough Training in All 

Technical Phases 
APPROVED FOR VETERANS 

DAYS -EVENINGS 
RCA GRADUATES ARE IN DEMAND 

For Fre Catalog Write Dept. AC.411 

RCA INSTITUTES, Inc. 
A Service of Radio Corporation of America 
350 WEST 4TH STREET NEW YORK 14, N. Y. 

ELECTRICAL TRAINING 
ntensive 22 weeks' residence course in funda- 

mentals of industrial electrical engineering, in- 
cluding radio, electronics. Prepares for technician. 
engineering aides. Approved for veteran training. 

6th year. Enter Sept. 6, Jan. 9. Catalog. 
TRI 

BLISS 
ELECC SCHOO 

BLISS 7545 TAKOAL MA 
L 

AVENUE 
WASHINGTON 12. D. C. 

RADIO COURSES 
RADIO OPERATING CODE 
RADIO SERVICING ELECTRONICS 

F.M. TELEVISION 

REFRIGERATION SERVICING 
Write for Catalog and Picture Brochure 

Y.M.C.A. TRADE i TECHNICAL SCHOOLS 
229 W. 66 St. (Was et D'way) New York CIty 

n 
he T ,.' rleraph 

a.m. 1Olteerator. Thousands of 
men needed. Intensely intere.tlnv 

FNBB BOo ne 
"ai pay. Learn 

kl quickly. vim 
with he famous Candleli Cote Sneed 

i..,n'i Qualify for 
amateur or comercial license. Book tall, 

CANDLER SYSTEM CO. 
Dept. 3 -E. Box 928 Denver I. Colo. 

Complete Radio Engineering 
Course. Bachelor of Science De- 
gree. Courses also in Civil, Elec- 
trical. Mechanical, Chemical, Aeronautical Engi- 
neering: Rusin..se Administration, Accounting. 
Secretarial Science. Graduates successful. 66th 
year. Enter Jar.., March, June. Sept. Write for 
catalog. 

TRI -STATE COLLEGE ANGOLA elleINDIaNA 

MAY. 1949 

LICENSING TECHNICIANS 
Dear Editor: 

I am glad to see that Mr. Joseph Am- 
dy was interested enough in licensing 
(even though opposed to it) to state his 
views in the January issue. Among 
other things he says, "Licensing of 
other trades and professions has not 
eliminated these evils -there are still 
worthless and gyp doctors, lawyers, and 
so on." 

There are unscrupulous and incom- 
petent people in other businesses and 
professions. But how many more would 
there be if there were no licenses? At 
present anyone can call himself a tech- 
nician and set up shop. If he is dishon- 
est or ignorant, nothing can be done 
aboút it; but if he had a license, it could 
be revoked and he would go out of busi- 
ness. 

My experience has been that me- 
chanics, carpenters, and painters are on 
the average pretty straightforward 
businessmen. My experience with radio 
technicians has been that many are in- 
competent and dishonest. 

If we can have licensed electricians, 
we can have licensed radio technicians. 

WILLARD MOODY, 
New York, N. Y. 

STATIONS NOT OFF CHANNEL 
Dear Editor: 

In "European Report" in the January 
issue of RADIO ELECTRONICS there ap- 
peared this statement: "The report on 
frequency measurements during a re- 
cent month, for instance, shows that 
though 181 European stations deviated 
by less than 5 cycles from their allotted 
frequencies, there were 84 whose fre- 
quency wanderings exceeded 25 kilo- 
cycles! In the first class there were 17 
French stations and in the second 11." 

In the interests of truth as well as 
the honor of European broadcasting, I 
must point out that this is a grave error. 
It is possible that someone accidentally 
wrote "25 kilocycles" instead of "25 
cycles." Our organization possesses a 
checking center in Brussels for measur- 
ing the frequencies of European broad- 
casting stations. Out of the 400 stations 
here, not over 20 deviate more than 100 
cycles and these 20 are very -low -power 
transmitters reconstructed after the 
war as makeshifts. A very large pro- 
portion of the stations satisfy the con- 
ditions laid down at Atlantic City. 
Finally, we have never come across a 
single case of deviation of as much as 
500 cycles. There is no French station 
which deviates more than 50 cycles and 
most have a stability better than 5 
cycles. 

We agree that there should be some- 
thing like a European FCC -allowing 
for certain differences in the European 
situation from that in the U.S. It seems 
to me, however, that there are much 
more exact and substantial arguments 
to back this up than the frequency 
instability mentioned in your article. 

H. ANGLES D'AURIAC, 
International Broadcasting 
Organization. 
Brussels, Belgium 
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Looking for 

?(/fact áa 
you gat? 

Yes, sac are looking for your excess Or 

obsolete tubes. Dig them up TODAY 
and convert them into ready CASH 
NOW... no quantity too large or too 
small ... we need them all. 

Send your list to: 

W1f% MOHAWK ELECTRONICS CO. 
160 -C GREENWICH ST., NEW YORK 6. N. Y. 

»TUBES << 
FACTORY SEALED CARTONS 

YOUR ASSORTMENT 25 FOR $9.25 
50 FOR $18.00 100 FOR $35.00 

165 3S4 I2SA7GT 35W4 
195 394 Je I2SK7GT 3525GT 
174 12ÁT6 39c I2S07GT 5085 
IU4 12 BA6 12S17GT 50LAGT 
381 1213E6 Each 3585 11723 

ASSORTED BULK PACKED -25 for S8.75 
50 FOR $17.00 100 FOR S33.00 

The momw,ng tubes at 
6T8 6AG5 6AL5 6F80 
12ÁU7 6AK5 6AU6 49c bSN7GT 
1918 

MANY OTHER TUBE TYPES AVAILABLE. SEND 
FOR FREE TUBE LIST. 
Complete stock of replacement parts available for the 
RCA 630TS TV Receiver. 

,geed r,,r torr porta bargain list 
HALLMARK ELECTRONIC CORPORATION 

594 Communipow Ave. 
Jersey City 4, New Jersey BErgen 4.6365 

CLARKSTAN 

PHONO NEEDLE 
GAUGE 

liNsenll:.1 
h %twirl.., 

Norane ,d 'ale r 
price 

': ill 'Lpee 
mite, 

arms Net nrirc`a1- 
SEE YOUR non TODAY. 

CLARKSTAN CORP. ;;',; West ;;t Calif. 

The famous ACA -100 Amplifier - a self -balancing, 
drift. correcting, direct- coupled amplifier - the most 
satisfying musical amplifier ever designed. Based on 
early Loftin Whito circuits, perfected by A. C. Shanty " ' 

in 1936, and now brought to standard of quality far 
above that of any corresponding amplifier. Exclusive 
features include: 

Pests-Pell Triter Expander. 
Man frgwaey- eirerlmiaating eel 

Posh -Pull hi and le tree. variable equalizers. 

it you ore satisfied with nothing less than the best, 
..Tilt today for free technical literature. 

Special models for oil magnetic cartridges F' 

AMPLIFIER CORP. OF AMERICA 
39410 Broadway New York 13. N. Y. 

BETTER TV PICTURES 
with Federated WAVE TRAP 

hItlla .,,,:r. .,.. , -1 i ,. $1.95 111111 

FEDERATED PURCHASER. Inc.. 11 Park Place, N. T. C. 
Allentown Store: 1115 Hamilton St.. Allentown, Pa. 

TELEVISION SCREEN VIEWING FILTERS 
Matto Irlrciiun lar ',tore rnJlnable. ya r 1 rooky 

v your t Ilile al very 
u rooky 

me ro,l. Dilrrrrut eulot. aII 

mmpl,a.y 
and i espmt 

ut 
make. 

cnd 
- nts I,o 

1,, n, n:,.l,.l. 

ELECTRONIC DEVICES CO. 
P.O. Boo 1016, Morgantown, W. Va. 

INDUCTANCE TUNER 
for TELEVISION L FM 
front end. 2 Gang. 111,11 

vidually isolated roll.. 17 
turns silver wire on 
ceramic tone. per gang. 
Fully shielded. Will rovrr 
F)1 and both 
Television 
Lande. With 
rnrult dla 
gram. Ship. 
tel..! tbs. 

15 
PO 

UNIVERSAL 
TROUBLE 

SHOOTER- 
Loco t est 

veve ley serVirr 
Does r eryi tiling 
and guaranteed 
to do eserytlting 
s,e 'AV Will 

.St i gn+ gadder. ln- 
ratre tbad spot.. steak 
solo , defect i, e nul.. 
Cheeks gain. All parts in- 
cluding one. 
test lead,. 
as' 

Ship, 
"x5" 

- IG. 395 

PHONO OSCILLATOR 
2 TUBE KIT 

Ir emu kiln. valor. Chit 
is 15! orders come from 
Maine to Miami. Sand.' 
Book to Nan Franrleco... . 

Ill gain with 
microphone 
faré and all 
part+ includ- 
ing tubes. 
Ship Wt. 

the. 

25 WATT 
P.P. 6L6 Hi Gain 
AMPLIFIER KIT 

A wonderful burl Slake 
up an amplifier 
SA In t Powerful 
enough for rtPowerful nditorl nut. 
sealing 1 110 people. 
Separately rote rolled 
Mike A Phono inputs. A11 

part t, hued drilled rhts' 
hard 

dare, sol er. tar- 
Cuit dia, 
gram. et.' 
bran tuhru, .Shlp.vl. 1216x. 
P RICES NET F.a.. OUR 

. Write far FREE 
data circuits designed by 
ROOT. O. HERZOG. 

If 
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Book Reviews 
RADIO ENGINEERING, by E. K. Sandeman. 
Published by John Wiley & Sons, Inc.. New York. 

8% inches, 775 pages. Price $6.50. 

The author, a former BBC engineer, 
describes his own book beautifully in the 
following, taken from the introduction: 

"The writer has an infallible method 
of dealing with all mathematical de- 
scriptions. He glances at the type of 
mathematics involved, and if it is of a 
type that he can understand, there is 
evidently no point in reading it. He 
therefore looks at the conclusions 
reached to see if they are presented in 
a useful form. If they are not, the trea- 
tise is not very much use anyway! If, 
on the other hand, the mathematical 
argument is incomprehensible, there is 
also no point in reading it. But pro- 
vided the problem is clearly formulated 
and the conclusions are clearly stated 
in explicit form, they may still be of 
full value to the practical man if he is 
capable of substituting in a simple 
formula." 

Mr. Sandeman has taken his own ad- 
monition deeply to heart. A knowledge 
of garden -variety algebra and loga- 
rithms will carry any reader through 
the book, even though the pages are 
sprinkled very liberally with formulae. 
The point is that each formula is solidly 
useful for solving one of the intensely 
practical problems that working radio- 
men run up against. Wherever there is 
a chance of obscurity, a sample problem 
is cited and solved before the reader's 
eyes. 

And yet this is an engineering book. 
It gives the basic facts of electronic 
life -and in detail. It is thoroughly use- 
ful to designers and equally helpful to 
those who must adjust and service any- 
thing from a home receiver to a high - 
power transmitter. 

Many engineering books present theo- 
ry alone, leaving the reader to correlate 
this with practice as best he can. Mr. 
Sandeman has presented all the theory 
-but he is apparently aware that elec- 
tronic apparatus exists "in the flesh" as 
well as on paper!- R.H.D. 

ATOMIC ENERGY, by Karl K. Darrow. Pub- 
lished by John Wiley & Sons. Inc.. New York. 
5A a 8% inches, 80 pages. Price á2.O0. 

Dr. Darrow, a noted physicist, has as- 
sembled this book from four lectures he 
gave at Northwestern University in 
1947. As a consequence, the style is con- 
versational; with the author's facility 
for creating mental pictures and his 
logical, from -the -ground -up approach, 
this is one of the few books on nucleon- 
ics which need not be "waded" through. 
In fact, it's hard to put down. 

The lecturer assumes that the audi- 
ence has practically no knowledge of 
even the electron theory. Yet, slowly, 
surely, and inevitably, he guides his 
hearers through the complexities lead- 
ing to the release of nuclear energy. All 
the basic qualitative (and even a little 
quantitative) information is given, 
spiced with history and background. 

The book will qualify no one for a 
degree in nuclear physics, but 76 pages 
MAY, I949 

after he begins, the reader will find him- 
self in possession of a larger number 
of well integrated atomic facts than he 
would ever have thought possible. 

-R.H.D. 

PRACTICAL TELEVISION SERVICING, by J. 
R. Johnson and J. H. Newitt. Published by Mur- 
ray Hill Books. Inc., New York. 6 z 9 inches, 
334 pages. Price $4.00. 

After opening the book with a basic 
discussion of television fundamentals, 
the authors proceed to discuss the tele- 
vision receiver by breaking it down into 
its r.f., i.f., detector, sweep, video, power 
supply, and C -R tube circuits, discuss- 
ing each section in great detail. By 
so doing, they cover each section of the 
receiver along with its particular serv- 
icing problems without relying on pre- 
vious discussions or those to come later 
in the book. 

In their discussion of antennas and 
wave propagation they describe the va- 
rious types of TV antennas, their char- 
acteristics, and the types of transmis- 
sion lines that may be used under 
different conditions with advantages 
and drawbacks of each type. 

The section on receiver installation 
alone is well worth the price of the book 
to the average service technician or 
installation man. The authors go into 
considerable detail on the problems of 
antenna placement and mounting; sup- 
plementing their material with photo- 
graphs and drawings. One chapter is 
devoted to the requirements and opera- 
tion of test equipment for TV receiver 
servicing. This section ties in nicely 
with the following discusions on wiring 
techniques, trouble- shooting, case his- 
tories, and common defects which are 
often found by the technician in TV 
receivers. 

The book concludes with an appendix 
of tables providing such information as 
frequencies of TV channels, intermedi- 
ate frequencies used in many commer- 
cial sets, oscillator frequencies for given 
i.f. channels, characteristics of common 
transmission lines, and a ten -page glos- 
sary of television terms. 

"Gosh! My Wifall" 
Saogeeted by Jack C. Thurston, 

El Centro, Calif. 

_I97 
IN LINE WITH OUR POLICY OF RECOMMEND- 
ING THE MOST FOR THE LEAST TO THE AMA- 
TEUR, SERVICEMAN AND HOBBYIST. WE ARE 
PRESENTING THE FOLLOWING ITEMS 

EICO 
VACUUM TUBE 
VOLTMETER KIT 

Model 
e;é'Ki; S23a95 

THE SIOST USEFUL DIN11. 
ON YUl'It RADII) Illt IIENCII: 
D.C. and A.1'. ranges 0 -5. 10, 
1011, 501), and 111110 soils. Ohm- 
meter langes from .2 ohm Ili 
LIMO nlegnhms In steps of 8.1. 
1ls11l. Itx1l1l0, Itx10,000 and 10x1 

3m.go/on. 
In; scale front -20 to 

51 
m 

Its hl S ranges. 11.C. input re- 
sistance is an megoluns. A.1'. Input impedance is over I 
n L'ohm". Mode A.1'. rectifier for greater accuracy and 
wider frenueney range Io 30 Kc. Large. rugged 41," 
meter with all A.I'. and U.C. eadings on une .ünld,. 
scale. Complete with talas ami fed prods. 
COMPLETELY FACTORY WIRED $49.95 

OSCILLOSCOPE 
KIT 

1 d I. ,nl, 
t )\I l \I .1 d'I I(1.1d I.In I1. n 

5 .,.. d,I 
I.in r Ills :i g 
u in n1raphr Isis 

ing peak rtn peak 
voltam'ge. Frenuener 

'lene is of hnriannlal anse 
vertical amplifiers from 50 
eyelet tu 50 Ke. Input Im- 
pedance I meeol o and :dl 
amt.!. Etehed panel for 
long lilt'. Tube conhple- Zq 
Iet 225.1S.17.2-5Y3. 1 -L's I, 
3Ìc t1'1. Provision for es- 

scrnal rvnchrmdxation. lest voltage and Indnslty mod. 
Lnlou. Deflection smsitlrlt y: :In volts par Inch 11111 

miUetall,d Instructions and pictorial dlagsam, 
nded. NOTHING ELSE TO 111'Y! 

s 
.a /0,4'W s 1391 v 1791. Shpg. wl. 

In Ibs. S39.95 
COMPLETELY FACTORY WIRED 569.95 

al, n 

ADSO 1 

RADIO & ELECTRONICS CO. 
221 Fulton Street New York 7. N. Y. 

YOU'LL SAVE 

MANY DOLLARS 

WITH THIS 

BIG 180 PAGE 

FREE 
CATALOG 

TELEVISION, ELECTRONIC PARTS, 
HIGH FIDELITY RADIO, HAM GEAR, 
PUBLIC ADDRESS EQUIPMENT, 
PARTS AND WORKSHOP TOOLS 
A penny postcard will bring you the 1949 
Lafayette- Concord catalog. It's a bargain 
guide that means big savings to you. There are 
pages and pages of the finest equipment at 
amazing low prices. Use it to order everything 
you need, and pocket the difference. Helps you 
save both time and money. You'll like shop- 
ping from this mammoth book of bargains. 

Write for your copy today. It's beef 

LAFAYETTE- CONCORD rndiod'.Il'Igeet 
organ iatune 

LAFAYETTE- CONCORD, Dept. JE .9 
100 Sixth Avenue, New York 13 

901 West Jackson Blvd., Chicago 7 

265 Peachtree Street, Atlanta 3 

f] Please rush free catalog No. 89 

Address 

City Zone Stole 

va 

RUSH THIS COUPON FOR FREE CATALOG 
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TRANSMITTING ' 
PARTS SHOW VISITORS: 

Be sure to visit our tremendous 
showrooms at 320 N. LaSalle St. 

Thousands of electronic components 
conveniently displayed. 

STYLE "AA" 

CONDENSERS 
SPECIAL LOW PRICES FOR IMMEDIATE SALE AND DELIVERY 

We have literally hundreds of thousands of these top quality standard type 
transmitting mica condensers in stock for immediate delivery at a fraction of 
their original cost. Every condenser is brand new and carries the name of a 

fine nationally known manufacturer. 

Despite the unusually low prices, these mica condensers, like all Wells Com- 
ponents, are fully guaranteed. Be sure to order sufficient quantities for your 
requirements. 

Cap. Wrkg. Mfr. Price 
Mfd. Volts Leg. Each: 

STYLE "AA" CONDENSERS 
.02 3000 2 54.50 
.04 1000 2,7 3.50 

STYLE "A" CONDENSERS 
25mmfd 10000 8 $1.65 

STYLE "8" CONDENSERS 
.00003 
.000047 

2000 
3000 

2 

I 

50.70 
.80 

.00005 3000 2,9 .75 

.00007 1140 6 .70 
II .00009 3000 2,7,9 .75 

.000091 3000 7 .80 
.0001 3000 2,7 .9 .00 
.000107 3500 I .85 
.00011 3000 8 .95 
.00137 3000 2 .95 
.000175 1500 8 .00 

.0002 1430 6 .00 
STYLE 'A" .0002 3000 7,8 .00 

.0002 5000 1,8 .05 
.00025 5000 7 .10 
.0004 3000 2,7 .95 
.0004 5000 2,7,8 .10 

6000 1 .55 .0004 
.0005 2000 7 .95 
.0005 3000 3 .00 
.00051 3000 7 .00 
.00055 3000 7 .10 
.0006 2500 7 .05 
.0006 5000 8 .15 
.000625 3000 7 .05 
.0007 3000 7 .05 
.00075 2500 2 .05 
.00075 5000 8,9 .15 
.0008 3000 7 .00 
.0008 5000 2,8 .15 

4500 2,9 .25 .001 
STYLE "I" .001 5000 7,8 .30 

.0011 5000 2,7 .35 

.00125 2000 7 .10 

.0014 5000 2 .35 

.0015 3000 7 .10 

.0024 3000 8 .15 

.0025 çj .00275 

.003 

2000 
2000 
2000 

1,2,7 
1,7 
7 

.10 

.10 

.20 
.004 3000 2,8 .50 
.005 2000 2 .40 

STYLE "C" .005 5000 6,8 .70 
.006 2500 7 .30 
.006 3500 e .45 
.0068 3000 I .40 
.008 3000 7,8 .45 
.01 2000 1,2,3 .55 
.01 1000 7 .35 
.02 600 7 .30 
.02 2000 2,3 .60 

STYLI "D" 

Cop. Wrkg. Mir. Price 
Mfd. Volts Leg. Each 

Cap. Wrkg. Mfr. Price 
Mfd. Volts Leg. Each: 

.024 1500 3 1.60 .02 600 7 .35 

.033 1500 3,7 1.60 .02 1200 7 .45 

.056 1000 3,7 1.70 .022 1200 7 .45 

.06 1000 8 1.70 .025 600 8 .35 

.1 1000 8 1.75 .03 600 6 .35 

STYLE "C" CONDENSERS .03 1200 2.8 .50 

.000005 2500 2 50.40 .033 600 7 .35 

.00005 600 7,8 .30 .033 1200 8 .50 

.0001 600 2,7 .25 
.04 600 7.8 .35 

,0001 1200 7 .35 .073 250 8 .40 

.0001 2500 4,7,8 40 STYLE "D" CONDENSERS 

.0002 600 2,7 9 .25 

.0002 2500 7 .40 .00004 600 7 50.20 

,00024 2500 7,8 .45 .00005 1200 1,7,9 .25 

.00025 2500 2 .45 .00005 2500 2,8,9 .30 

.0003 2500 7 .45 .0001 600 9 .20 

.00039 2500 7 .50 .0001 1200 7,8 .25 

.0004 2500 2,7 ,9 .45 00015 2500 2,6 .35 

.0005 600 1,7 .35 .00024 2500 6 .35 

.0005 1200 2,7 .40 .00025 1200 6,8 .25 

.0005 2500 1,2 .45 .00025 2500 6,8 .35 

.001 1200 2,7,8 .40 .0005 1200 7 .30 

.001 2500 6,7 .55 .00051 2500 1 .35 

801 3750 7 .85 .0007 600 2 .25 

.0011 600 2 .35 .001 600 2,8 .25 

.002 600 7 .35 .001 1200 6,8 ,9 .35 

.002 1200 2 .45 .001 2500 6,8 .40 

.002 2500 1,2,8 .55 .0011 2500 8 .40 

.002 3500 8 .00 .002 600 1,2,9 .25 

.0022 2500 7 .60 .002 1000 8 .30 

.003 600 8 .40 .002 1200 6,7,8 .35 

.0035 2500 7,9 .60 .002 1250 I .35 

.0039 2500 2 .60 .002 2500 8 .40 

.004 2500 2,7 .60 .0022 1200 8,7 .30 

0045 600 8 .40 .0022 2500 8 .40 
. 

.0046 500 9 .45 .0025 600 2 .25 

.0047 2500 8 .65 .0025 1200 I .30 

.005 600 2 .35 .0027 600 I .25 

.005 1200 7,8 .45 003 600 2 .25 

.005 2500 7,8 .60 .003 1200 6,7.8 .30 

.0051 1200 7 .45 .0033 1200 6 .30 f 

.0051 2500 7,8 .65 .004 1100 8 .35 

.0056 2500 8 .65 .004 1200 7,8 .35 

.006 600 7,9 .40 .004 2500 9 .45 

.006 2500 7 .65 .0044 600 8 .25 -. 

.0061 1200 7 .60 .0047 2500 6,8 .40 

.007 600 B .35 .005 600 2,6,7 .25 

.0075 1200 2 .55 .006 600 1,2 .25 

.009 600 9 .50 .01 600 2,7,8 .30 

.01 600 2,7,8 .40 .01 1200 6,7,8 .40 

.01 1200 3,7,8 .45 .01 1250 1,6,9 .40 

.01 2500 7,8 .60 .01 2500 2,8 .50 

.0115 600 8 .40 .02 600 2,6,8 .25 

.013 1200 3 .55 .022 600 7 .25 

.015 1200 7 .55 .025 1200 7 .35 

.015 2000 8 .60 .027 600 7 .25 

.015 2500 7,0 .60 .03 600 2,8 .25 

.0175 1200 2 .55 .05 600 7 .30 

Manufacturers' Legend: 

1- Aerovox; 2- Cornell Oubilier;- Faradon; 4- General Electric; 5-Illinois; 6 -- Mica -Mold; 
7- 5angamo; 8- Solar; 9- Sprague 

This Is only a partial listing. Write or wire for information on types not shown and for receiving set micas 
and silver micas. 

we advise distributors to order immediately from Manufacturers and Distributors: Write for 

WELLS this ad. Our standard jobber arrangement applies. our complete Mica Condenser Listing 
No. IODA. 

SALES, INC: 320 N. LA SALLE ST. DEPT. Y, CHICAGO 10 ILL. 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


Ial,o 
141111114 

What happens when you hear? What happens inside 
your ear when sound waves come in from a telephone 
conversation? 

Bell Telephone Laboratories scientists have developed 
special apparatus to help answer these questions, for the 
telephone system is designed to meet the ear's requirements 
for good listening. 

In the test pictured above, the young lady sits before 
loudspeakers in a soundproofed room with a small hollow 
tube, reaching just inside the ear canal. Sounds differing 
slightly in frequency and intensity come from a loud- 
speaker. The subject seeks to tell one from another, record- 
ing her judgment electrically by pressing a switch. 

Meanwhile, the same sound waves pass down the hollow 
tube to a condenser microphone, and a record is made of 
the exact sound intensities she identified. Results help 
reveal the sound levels you can hear clearly and without 
strain -the sounds your telephone must be designed to carry. 

Scientists at Bell Telephone Laboratories make hun- 
dreds of tests in this manner. It's just one part of the work 
which goes on year after year at the Laboratories to help 
keep Bell System telephone service the finest on earth. 

BELL TELEPHONE LABORATORIES 
Exploring and inventing, devising and perfecting, for con- 
tinued improvements and economies in telephone service. 

- a 
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T.A.C. DOES IT itAGAIN! 
"America's greatest 
Television Values 
per square inch 
of picture!" II Major Components 

Already Mounted 
on Chassis! 

technical knowledge 
required to build this 
anding, proven T.A.C. 

stom -Built Television 
Receiver! 

including Pre -wired "VIVIDeo" 

I. F. Strip and Pre -wired front end 

g9nr//BUILD THE FINEST PROVEN CUSTOM -BUILT TELEVISION RECEIVER 

, IN MUCH LESS TIME ...WITH LESS EFFORT ...FOR LESS MONEY! 

EXCLUSIVE T. A. C. 

"VIVIDeo" FEATURE 
Pre wired, preruned and tubed I.F. 
sound and video strip (patents 
pending). An exclusive T.A.C. fea- 
ture developed by our own re- 
search. All in one chassis. 

Complete comprehensive Service 
Data on the T.A.C. exclusive 
"VIVIDeo" 13 -tube Picture and 
Sound I.F. Strip (Pat. Pend.). Con- 
tains all information needed to 
thoroughly understand and service 
this unique high -gain I.F. Strip 
which features 51/2 stages of Cath- 
ode- Coupled Grounded -Grid Video 
I.F. amplification. For high gain, 
sensitivity, stability, "VIVIDeo" 
can't be beat! Write for FREE 
booklet SB -1 or ask your local 
jobber for it. Booklet SB -1 also in 
dcded with each T.A.C. Direct - 
View assembly. 

GUARANTEE 

NEW! SUPER -SIMPLIFIED INSTRUCTIONS! 
AND COMPLETE SERVICE DATA 

The most explicit, a siest- tofollow, most elaborately detailed instructions in television - 
that even a layman con follow. ONLY 13 TUBES REMAIN TO BE WIRED! ABSOLUTELY 
NOTHING TO MOUNT! 

T.A.C. STANDARD MODELS 29 RCA tubes, plus RCA or DuMont C. R. Tube. Pre -wired "VIVIDeo' 
13-tube Picture and Sound I.F. Strip with 51.2 stages of Picture 

Amplification. Pre -wired All-Channel Front End with Fine Tuning. RCA 5x7 Oval Heavy Duty PM Speaker. Delivered 
complete, with ALL MAJOR COMPONENTS MOUNTED, PLUS New Comprehensive SUPER -SIMPLIFIED DATA for Wiring 
und Servicing. 

Model Ml i T ;- Complete (less C.R. Tube) $169.50 Dealers Net 

Model F101S- Complete with 10" RCA C.R. Tube 203.50 Dealer's Net' 

Model F121S- Complete with 12" DuMont C.R. Tub. 231.25 Dealer's Net' 

Model F1515- complete with 15" Dumont C.R. Tube 314.50 Dealer's Net 

T.A.C. CHAMPION MODELS Identical extra-value features as above except Standard Tuner 
replaced by DuMont Inputuner for Continuous Tuning of ALL FM 

RADIO AND TV CHANNELS. 

Model M101 C- Complete (less C.R. Tube. 

Model F101C- Complete with 10" RCA C.R. Tube 

Model 
All components ore of the finest quality and are fully 
guaranteed under the Standard RMA Guarantee. All 
TAC Assemblies ore guoronteed to operate when 
assembled according to directions. 

MODEL P -520 ... 520 Sq. In. SCREEN 

PROJECTION TELEVISION ASSEMBLY 

Bausch & Lomb F; 1.9 Lens Eastman 
Kodak Screen DuMont Inputuner 37 R.C.A. 
Tubes Pre -Wired & Pre -Tuned Picture I.F. & 
Sound I.F. Pre -Wired 30 K.V. Tripler Fly 
Back Power Supply Automatic Gain Control 

Aluminum Coated Top Mirror Metal Rack 
Specially Designed Hood and Picture Frame 

Supplied 5TP4 Projection Tube 12" R.C.A. 
High Fidelty Speaker Two Low Voltage 
Power Supplies. 

MODEL P -520 
Dealer's net $769.50* 
MODEL P -520W 
Dealer's net $895.00* 
The above unit completely wired und 
ready ta install. 

Front and rear panels optional at 
additional cost. 

Complete Instruction and Service Man- 
ual compiled by John F. Rider Labora- 
tories in collaboration with T.A.C. en. 
gineers, included with each P -520. This 
manual also separately available at 
S2.50 each, dealer's net. Ask your 
local jobber for it. 

$209.50 Dealer's Net' 

243.75 Dealer's Net' 

F121 C- Complete with 12" DuMont C.R. Tube 

271.40 Dealer's Net 

Model F1SIC- Complete with 15" DuMont C.R. Tube 

357.35 Dealer's Net' 

Model F201 C- Complete with 20" DuMont C.R. Tube 

566.75 Dealer's Net' 

ALL T.A.C. 15" and 20" Assemblies contain 30 RCA tubes, plus 
DuMont C.R. tube, RCA 12" Heavy Duty PM Speaker, and all fea 
tures mentioned above PLUS Pre -wired 14KV High Voltage Doubler 
Power Supply. 

CABINETS AND STANDS IN BLOND AND WALNUT AVAIL- 
ABLE AT REASONABLE PRICES. WRITE FOR LITERATURE. 

TELE V ) S J 

ASS'EMf VI 'J'Ja 
Subsidiary of 

Snaider Television Corp. 

Write for Catalog on 
our Complete Line of TV 

Replacement Components! 

PRICES 5: HIGHER 
WEST OF THE MISSISSIPPI 

Prices subject to change 
without notice. 

540 BUSHWICK AVE. 

BROOKLYN 6, N. Y. 

Distributed through NATIONAL PARTS DISTRIBUTORS 
Write for the source nearest to you 
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