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1. The machine that grinds the die.

Take a look aim being born

DIMENSIONAL ACCURACY of the
cathode sleeve is a vital factor in
providing top-quality tube perform-
ance. And cathode-sleeve accuracy

begins with the forming die.

What you see above are the two
sections of a typical cathode-sleeve
forming die, just as it is viewed by
the die maker through a 30-power
microscope. The die is finished in a

“profile grinder” which employs a
50-to-1 pantograph thattracesa tem-
plate and precisely guides the grind-
ing operation. The result is a die
accurate to better than one ten-
thousandth of an inch!

Such painstaking precision finish-
ing of dies used to stamp, punch,
and form critical tube parts is one

more step contributing to the top

quality of RCA Tubes. In
this way,RCA closely guards
its own reputation for quality
.. .and yours as well,

With RCA Kinescopes, as well as with
RCA Receiving Tubes, TOP-QUALITY

CONTROL makes A,
the difference. 5

hilll

Hatji

RADIO CORPORATION of AMERICA

ELECTYRON TURBES
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You Practice COMMUNICATIONS || You Practice Radio SERVICING

As part of my Com- As part of my Servicing Course,

I'send you parts to build < s musiciions Course | | on this modern radio you i sou"e ek, tihes

i his low chassis, transformer, loop an-
¥ vou Al this o tenna, EVERYTHING you need

- [ ': N v ! R .
this transmitter (vl | pover frewdeestve | | huild with partslsend 16 Buid tnis modern, poweriul

howtoputastation adio Receiver! 1 alse send

‘§§ “on the airn” per parts to build many other Radio
& form procedl;res de-

circuits. You use equipment
& for practical experience and

mzmded of Broad- , —

cast Station opera- o

- to earn EXTRA
(.-" : money in spare
tors, make many time.
tests.
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Learn Servicing or Communications
Practice at Home in Spare Time

Do you want good pay, a job with a bright future and
security? Would you like to have a profitable shop or

store of your own? If 8o, find out how you can realize

- your ambition in the fast growing, prosperous RADI_O-
. TELEVISION industry. Even without Television, the in-

-\ dustry is bigger than ever before. 90 million home and
3 auto Radios, 3100 Broadeasting Stations, expanding use

-‘ of Aviation and Police Radio, Miero-wave Relay, Two-way

Radio for buses, taxis, etc., are making opportunties for
Servieing and Communications Technicians and FCC-
' Licensed Operators.

Television is TODAY'S Good Job Maker

L L SWIH sttt 1, 1950, over 5,000,000 TV sets sold. By 1954, 25,000,000
itional Radio fastitutepyr"gats estimated. Over 100 TV Stations now operating.
| T R A ' N E D Authorities predict 1,000 TV Stations. This means more jobs, good pay

for qualified men all over the United States and Canada.
THESE MEN | PPN EXTRA Many Make $10 Extra a Week in Spare Time
¥

“I have been operat Keep your job while training. Hundreds of successful RADIO-TELE-
H ing my own Servic- N = /= P AY I" "
wee 1 ing business. In two \ /‘) . ~ )

VISION TECHNICIANS I trained had no previous experience, some
only a grammar school education. Learn Radio-Television principles from
illustrated lessons. Get PRACTICAL EXPERIENCE—build valuable

I did $14,000 s g I h h : b
\)\%':.ﬁ\ o['b“iincss; = AN multitester—experiment with civcuits common to Radio and Television.
-".‘net profit  $6,850. P Keep all equipment. Many students make $5, $10 extra a week fixing
Have one full time employee, neighbors’ Radios in spare time, SPECIAL BOOKLETS start teaching

an NRI s(ugent;;li—sgi}!g,L_lx you the day you envoll.
ol gl NAVY, AIR FORCE Send Now For 2 Books FREE—Mail Coupon

“Four years ago, [

was a bookkeeper, . 3 . Send now for my FREE DOUBLE OFFER. You get actual Servicing lesson to
w"hth a lh:md -Nlu- g) Knowing Radio, TV, Electronics can sho;{ 50\1_[}‘\1;\\ you IenrrﬁatdhOme Also mg 64- pngg b:;ok “How to Be a Success
mouth salary. ow L in Radio-Television.” ead what my graduates are doing, earning; see equip-
1 am a Radio Engi- . iﬁelp Yyou get extra rank, extra pres ment you practice with at home. Send coupon in envelope or paste on postal.
neer with a key sta-h W tige, more interesting duty at pay up J. E. SMITH, President, Dept. 2GIE, National Radio -

tion of the American Broad- Institute, Wnshmgton 9, D. C. Qur 39th Year.

casting Company network.” to several times a private’s base pay.
— NORMAN . WARD,
Ridgefield Park, New Jersey. You are also prepared for good
't'h\\'he}r: g}}l,alf‘l‘ﬂ?z)[ Radio-TV jobs upon leaving service.
roug e o
course, | made $5 to Mail Coupon TODAY.
a’ $8 n week fixing sets C : :":l 1. f;'s;:l':ﬂvt:;re:ld:;ﬂvhli)ep:- ZQGED "
in my spare time. ational Radlo Institute, Washington 9, D. C.
Am now selling and ' M
. - a0 " ail me Sample Lesson and 64-page Book
e, e jovision seis and Have Yourown Busu‘less § about How to Win Success in Radio-Tele-
ENBERGER, New Boston, O. ' vision. Both FREE. (No Salesman will
“My first job was Many N.R.L trained men start their own Radio- call. Please write plainly.)
operator with KDLR, Te]t?ws:on sales and service business without ] Name A
0‘3;’:"&9]'_53;‘:"‘!:‘;”‘:{ - oy capital. Let me show you how you, too, can be | e ]
o Dept. Lam novl your own boss, have a good income from your !
ghl,ef RE]:igmeSer of - own shop. Send coupon for FREE book now! H )
olice Radio Station WQOX. ]
Approxed for trammg under G. 1. Bill' ]

I never hesitate to endorse 5
gﬂ{;;;?bh% tNORTON' res,ed way ’o Be"er Pay L [ L T Y Y E I I T Y. " |

RADIO & TELEVISION NEWS is published monthly by the ZIfI-Davis I'ublishmg Company at 1835 N. Wabash Ave., Chleage 1, 11, Entcn.-d as second-elass matter.

Jul‘ 21, 1948, at the Post Office. Chicago, Ill., under the aect ol Mnrch 3, 1879. Authorized by T'ost Oifiee Department, Ottawn. Canpda. as sccond-elass matter.
SCRIPTION RATES: Kadlo & Televislon News—one year, U, nd Pocc:-u.lonq Pan:American countries, and Canada $4.00: all mher I‘nrnlgn counteies $5.00:
Hadlo-Electronie Euglncmlng Edition—one year. U, &, and l'mlcmnonu Pan-Ameriean countrles. and Cauada $6.00: all gther foreign countries $7.00

Postmaster—Please return undellvered copics under form 3549 to E. Lake 5t., Chucago 1, IN.
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COVER PHOTO: Modern p.a. equip-
ment is rapidly supplanting lung-
power at carnivals. outdoor fairs, etc.
Such units must be rugged, portable,
and operable by untrained personnel.
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Average Paid Circulation over 200,000

Radio News Trademark Reg. U. 8. Pat. Office @ Television News Trademark Reg. U.S. Pat. Office.

CONTENTS JULY, 1952

Ranch Radio............. SOOI Stan Johnson, wotsy 27
Eliminating Outside TV ... John B. Ledbetter 30
Universal Design Curves for Tone-Control Circuits (Part 1)...._M. B. Knight 32

Hams Again at Disaster Scene... ; Hal Sagert, w9BEF 34
Public Address Systems Aid Barkers.............. James Kauke 35
Improved Intercarrier Sound System_ ... Walter H. Buchsbaum 36
Unique Magnetic-Tape Applications............... Leon A. Wortman 38
improved Broadband Converters.......................... Alvin B. Kaufman, weyov 39
A Novel Multi-Band Tuning Circuit........cococoooee... David Zaayer, PAGUN 42
V/nich Tube for Audio?. ... Joseph Houle 46

U.H.F. Conversion Methods — Noel Edwards 47
Map Your Fringe Area Signal Level....Edward M. Noll and Matthew Mandl 50
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Mac's Radio Service Shop. .. oot John T. Frye 6l
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Radio-TV Service Industry News ) 86

DEPARTMENTS
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&ditorial and Executive Offices. 366 Madison Ave.. New York 17. N. Y.
SUISCRIPT!ON SERVIlCE Al communications concerning subscriptions should be addressed to Circulation Dept., 64 PB.
1

Lake St., Chieago 1, Ill. Subscribers should allow at ieast two wecks for change of address.
CONTRIBUTIONS: Contributors are advised to retaln a copy of their mlnuscripu and illustrations. Contributicns should be
majled to the \c\v \ork Editorial Office :nd must be by m Cont rl.butiun will b¢ handled with rea-

sonavle care, for ly cnpy accepted is subject to whatever ndapu
tione and rev| Iﬂons nrl necegsary to meel the requk'emcnu ot‘ nul pub cntlun Payment covers all author's. contributor's,
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Copyright 1952 by Ziff-Davis Publishing Company. All rights reserved.
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ELEVIS

RADIO- ELECTRONICS"

T = TR T T

DE FOREST’S TRAINING, INC,
2533 N. Ashland Ave., Chicago 14, IIl.

I would like your Opportunity News Bulletin showing ‘'89
Ways to Earn Money in Television-Radio-Electronics’’; also,

“ONE OF AMERICA'S FOREMOSTY the folder showing how | may prepare to get started in this
TELEVISION TRAINING CENTERS" thrilling field.

Name
Address

City_ 000 Zone _ State

July, 1D52
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Select your hérdware | s; £
in flrese new,] hand)? plamc | é@i} %@?

re- usable xonfumers
|

£

It's the smart way to buy hardware...it's the convenient way
to store hardware ... it's the economical way to use hard-
ware. The new WALSCO 50 LINE is attractively packaged
in transparent, plastic containers. The part number, the con-
tents, and its uses are all plainly visible on each container,
making it easy for you to select your hardware in a jiffy.
The new 50 LINE eliminates the waste of small, loose hard-
ware items being misplaced . .. keeps your busy work bench
free from congestion. Now, all your hardware items can be
neatly stacked in sturdy, re-usable containers. Available at
your jobber. Select ail your hardware from the new, self-

service 50 LINE display.

Walter L. Schott Co.
3225 Exposition Place
Los Angeles 18, Calif.
Branch: Chicago 6, Il

Walsco quality earned its reputation

%

In Canada
Atlas Radio Corp., Ltd.

Toronto, Canada

RADIO & TELEVISION NEWS
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Everyone in radio knows that Hallicrafters is the Brand Name

““precision’. Priced from $49.50 to $199.50, these four receivers ' e

have in commom the utmost performance to be found at each price. level.
This performance is achieved only through the matchless engineering
and precision craftsmanship that is the tradition of Hallicrafters.

WORLD'S LEADING MANUFACTURER OF PRECISION
RADIO AND TELEVISION « CHICAGO 24, ILLINOIS

_L—I-I_ln s

¥

TOP HAM PERFORMANCE —The SX-71 —Expressly
designed for the advanced amateur, Communications Re-
ceiver SX-71 is a double conversion set, built-in NBFM
limiter stage. 538 kc to 35 Mc, 46-56 Mc¢ in 5 bands.
Temperature comp.; voltage regulator. 1 r-f, 2 conversion,
3 i-f stages. Xtal. filter, 3-position selectivity. 115 V AC,
11 tubes, regulator, rectifier . ............... .$199.50

“FIRST IN SELECTIVITY” —The S-76—Hallicrafters
new communications receiver with amazing selectivity.
Double conversion with 50 kc 2nd if. Giant 4-in. "'S"
meter. 340-1580 ke, 1.72-32 Mc in 4 bands. 1 rf, 2
conversion, 2 i-f stages. 5 position selectivity. Phono input
)ack 3 watt output. 115 V. AC 9 tubes, regulator rectifier.

A e s B B SRS W . L e ..$169.50

MEDIUM-PRICED COMMUNICATIONS RECEIVER
— S40B — 540 k¢ to 43 Mc in 4 bands. Electrical band
spread. Temperature compensated. 1 r-f, 2 i-f. 3 watt out-
put. Built-in speaker. 115 V AC only, 7 tubes, plus recti-
fier. (S-77—same as S-40B, for 115 V. AC or DC) $99.95

OVER HALF A MILLION SOLD!—The S-38C—Value-
packed with performance, the S-38C is the outstanding
low priced set on the market. 340 kc to 32 Mc in 4 bands.
Maximum sensitivity per tube —{ar outperforms ordinary
broadcast sets. Built-in speaker. 115 V. AC or DC. 4
tubes plus rectifier ............. o oR I R $49.50

[elliereticrs

“The Radio Mars Rudic”

WWW americanradiohistorv.com
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ELEMENT

YAGI <2

illusirated: JFD No. 10Y25.10Y6S ||
Stocked Baline Il

not fairy tales

Performance is your proof!

10 db* (goin of stocked JFD BALINE
over o tuned folded dipole)

1 * (gain of single JFD BALINE
7 V2 db over a tuned folded dipole)
actual field tests prove it!

RIEECTIWITY PATTEEW

B0 Masdel 07T ruamea 1
g’ Hgt R i Ballss Pagl l

BERECTIWVITY PATTERM
IFD Madal Y7

]
=

il b et bl d S
hwh wdrrm wheg o

maotched load,

[ RN AT
Magacratas

S e 1 e

Ve e
Meacyites

>:< Gain and impedance match-

ing characteristics, tested and
attested to by the Hazeltine
Corporation, leading electronic

| research laboratory. |

Single JFD High Band BALINE Yagis

Channels Madels List Price
713 10Y7-10Y13 $13.85
Stacked JFD BALINE Yagis
Channels Models List Price
2 10Y25
3 T0V3s } s6370
4 10Y4S
5 16V55 } 5650
[ 10Y6S 51.40
713 10Y75-10Y13S 27.70

Include JFD Baline matching transformers at no extra charge

Single JFD Low-Band BALINE Yagis

Channels Models List Price
2 10Y2
3 10v3 } s31.85
4 10Y4
5 10Y5 } 28.45
) 10Y6 25.70

Werite for Form No. 163
for full information

JFD MFG. CO.
BROOKLYN 4 =
BENSONHURST 6-9200

World's Largest Manufacturer of
TV Ant and A. ies

i

BY

THE EDITOR

OBSERVATIONS AT THE MAY SHOWS

EVERAL innovations, designs, and

techniques were introduced this
year at the annual May Parts Show
held in Chicago at the Conrad Hilton
(formerly the Stevens) Hotel. One of
the most spectacular was the huge
Electro-Voice trailer truck, completely
equipped with high fidelity sound sys-
tems for on-the-spot demonstrations in
any city, town, or hamlet. The basic
idea is to provide real sales cooperation
between the manufacturer and his re-
tail outlets in selling music systems to
the masses. If this new medium is suc-
cessful, and we are sure that it will
be, more demonstration trucks will be
added to increase the coverage on a
nation-wide basis.

Audio topics, especially home music
systems, continue to increase rapidly
in popularity and acceptance. We saw
more new audio components than any
other product. It is unfortunate, we
feel, that the annual Parts Show has
become a ‘“closed corporation,” know-
ing that literally thousands of techni-
cians, engineers, and others would
greatly benefit from a visit to the vast
exhibitions displayed at this important
show.

An interesting demonstration was
held in the towers of the hotel where
through the combined efforts of Jen-
sen, Radio Craftsmen and Magnecord
binaural audic was demonstrated to a
press conference. A special broadcast
of high fidelity music was arranged
and was transmitted over stations
WGN (AM) and WGNB (FM) trans-
mitters and picked up with Craftsmen
tuners and amplifiers. Two special
channels were employed, beginning
with the placement of the FM micro-
phone on one side of the orchestra and
the AM microphone on the opposite
side. At the receiving end, two iden-
tical three-way loudspeaker systems
were set up with a separation between
of approximately 20 feet. This was
not the first time that we had heard
a binaural demonstration and it was
our feeling while listening to the pro-
gram that the effect would have been
far more realistic and startling if head-
phones had been employed as a com-
parative test to the loudspeakers. The
use of headphones in the home, how-
ever, is not practical even though it
does more accurately produce a bin-
aural illusion. The sponsors are to be
congratulated on this worthwhile en-
deavor.

Right on the heels of the Parts Show
came the Audio Fair. Some 60 room
displays were literally scattered over
three huge floors of the world's largest
hotel. The entire Fair could have been
conveniently grouped on one floor. Two

www americanradiohistorv.com

of the floors were littered with packing
crates and debris remaining from the
Parts Show and many of the exhibitors
were practically lost in out-of-the-way
corridors. With adequate planning and
with proper promotion the 1952 Audio
Fair could have been more of a success
than it was. Many of the visitors (esti-
mated at 3500) stated that until they
heard the previous night’s broadcast
over WGN-WGNB they had no knowl-
edge of the Audio Fair.

Many new audio products were dis-
played and demonstrated and several
innovations appeared. Loudspeaker
enclosures continued their bid for the
audio spotlight. One trend is to em-
ploy multi-woofers (three 18-inch
speakers) in addition to a mid-range
horn and a tweeter, Another is to em-
ploy single speakers of from 5 to 8
inches in modified corner cabinets such
as the Klipsch. Some remarkable re-
production was heard from many of
these small, compact speaker systems.
Space does not permit an analysis of
all that we saw and heard. For the dis-
criminating there was a wide choice of
deluxe enclosures and reproducers pro-
viding the ultimate in reproduction.

Amplifiers, too, were seen in new
and modified form. One new approach
introduced by Holl (non-exhibiting)
was the use of 16 triodes in push-pull
parallel in the output stage. Accord-
ing to the designer, the plate resis-
tance becomes 481 ohms per side. The
use of 6SNTGTA's in push-pull parallel

* provides a mu of 20 and a transconduc-

tance of 83,000 micromhos for both
halves.

Magnetic recorders were seen in
ever-increasing numbers and priced to
satisfy any listener's budget. It was
interesting to observe the repackaging
of many standard items. In particu-
lar were new preamplifier equalizers
with etched metal enclosures and
modern-type knobs. It is amazing in
many cases how a “new look” will add
to the appeal of a product.

Believing this to be true, Raplo &
TeLEVISION NEws, beginning with the
August issue, will have a completely
new cover design. This publication has
deviated but slightly from its original
cover of July, 1919 and we think a new
face is in order. The new design will
increase the effective use of 4-color
photography and its reproduction.
Heretofore, as our readers well know,
we have utilized the full dimensions of
the cover for picture reproduction. By
changing to a more compact design, we
will eliminate the problem of having
important subject matter run into the
logo. We hope you will like our new
look 2 o O.R.

RADIO & TELEVISION NEWS
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the only complete catalog
for everything in Radio,
TV & Industrial Electronics

your 1952 free!
ALLIED 212-page

valve-packed catalog

Send for it today!

Here's the one authoritative, complete, up-to-date Buy-
ing Guide to TV, Radio and Industrial Electronics.
Make your selections from the world’s largest stocks
of quality equipment at lowest, money-saving prices.
See the latest and most complete presentation of elec-
tronic apparatus: new TV, AM and FM receivers; High-
Fidelity Custom Sound components; latest P.A. Sys-
tems and accessories; recorders; fullest selections of
Amateur receivers and station gear; specialized indus-
trial electronic equipment; test instruments; builders’
kits; huge listings of parts, tubes, tools, books—the
world’s most complete stocks of quality equipment.
ALLIED gives you every buying advantage: speedy
delivery, expert personal help, lowest prices, liberal
time payment terms, assured satisfaction. Get the
latest 1952 aLLIED Catalog. Keep it handy —and save
time and money. Send for your FREE copy today!

- UARTERS
d Hi-FI HEADQ
ALLIED 1S YOUR ™ anhr the latest in TV!

E
Count on gtt.l_we have it for q?lchk_
1§ llfs "‘ow . e too,in Hig
delivery-
Fidelity soun®
thing in omplifiers

think of ALUED!

or Hi-Fi—

the world’s
largest stocks

» Radio Parts Unlimited

o Test Instruments

» Television & Home Radios
e P.A. and Hi-Fi Equipment
e Amateur Station Gear
 Builders’ Supplies

« Equipment for Industry

quick, expert service

SEND TODAY FOR RADIO’S
LEADING BUYING GUIDE

phono geor ond accessories For ALLIED RADIO CORP., Dept. 1-G-2
833 W. Jackson Blvd., Chicago 7, lllinois

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

ALLIED RADIO p=

the World’s Largest Radio Supply House [QFFIe

EVERYTHING IN ELECTRONICS

July, 1952
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103 BIG PRIZES FOR

To he given in G.E.’s great B:S:B ™

THREE BRAND-NEW

MEN'S CALENDAR WATCH, a hand-
some Benrus with gold expansion
baad, p/#s gold wind-proof ciga-
rette lighter and matching gold
cuff links and te bar. All fitted
in a smart and distinctive case.
10

LADIES® WRIST WATCH, a beautiful
Benrus hinged-cuff “Embrace-
able’ with safety chain; also, chic
gold earrings and a stunning pen-
dant-and-brooch combination,
Can be a wonderful gift from yow.

MATCHED GOLF IRONS, Wilson,
with long-lasting nylon Wilson
golf bag. Nos. 2, 5, 7, 9, and put-
ter, Gene Sarazen Stroke-master
model. Clubs, nationally distrib-
uted, can be filled in any time.

FISHING KIT, 27 items in a double-
tray cork-lined tackle box. Gep
glass casting rod, Green Hornet
level-wind reel, fish rule and
scale, Pflueger spoons and spin-
ners, plugs, hooks and Jeaders.

RADIO & TELEVISION NEWS
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SERVICE DEALERS!

Promotion Contest topped by

‘02 DODGE TRUCKS!

*B.S.B.—Bigger Summer Business tells the story!
Increase your profits and walk off with a brand-
new Dodge panel truck! General Electric’s B. 8. B.
Contest offers you this double bonus.

The contest’s loaded with 103 prizes! It's primed
with new sales-getting helps for you, as shown
at right. Contest starts now and ends August 15
—weeks that are summer radio-TV check-up
time for millions.

Yardstick of the contest will be how success-
fully you promote your own service business in
terms of planning, originality, and results. G. E.
will support you with special full-page tie-in ads
in national magazines read by 35,000,000.

First prize to each of the three top winners will
be a new ’52 Dodge panel truck, handsomely
lettered with your name and address.

100 other prizes—all big values, all mighty
attractive!

ENTER NOW—HERE’S HOW!

® Phone, write, or see your G-E tube distributor L
for (1} descriptive folder that gives all details about ", s
the contest, (2} streamers, mailers, and other promotion e i

items to help you win!

From the folder you will learn exactly what the
contest covers, how to obtain and fill in your entry
blank, how to make your promotion a success, what
records to keep, ond what type report to send in
when the contest is over.

Five men of national prominence in the radio-TV
service industry will serve as judges. Their names and
positions are given in the contest folder. Act today!
Profits plus a costly prize are waiting for youl

.u.‘-t““““m

G-E SMASH PROMOTION PROGRAM
WILL HELP YOU wiN!

}.I/;’ /}/J'f.'i'//
B i T P Ties
Yo 20 S00%, gz

i TURBAT EVENING PrsT

e ot \l’m

GENERAL

July. 1932

) ELECTRIC

161:1A3

www.americanradiohistorv.com
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The Nationally Advertised

Bonded Electronic Technician
Program — with its cash-

protected Bond, its code of Business ethics,
and tremendous public appeal— builds
business and profits by creating customer
confidence in you. . .

@@

Tanded Bonded

*lectronic . I ctronic
Technician @echunician £ T

Program

-y B — oy 8

Better look into it today.

This sales stimulating program
costs you nothing if you

can qualify.

*Ask your Raytheon Tube Distributor Ercellorce in Elechrionics

for complete information.
RIGHT...FOR SOUND AND SIGHT

RAYTHEON MANUFACTURING COMPANY

12 RADIO & TELEVISION NEWS
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In the famous Quiet Room at Bell Laboratories, this young volunteer
records speech for analysis. Scientists seek to isolate the frequencies
and intensities which give meaning to words . . . stripping away non-
essential parts of word sounds to get the basic “skeleton” of speech.

A child or an adult . . . a man or a woman . . .
an American or an Englishman—all speak a certain word. Their
voices differ greatly. Yet listeners understand the word at once.
What are the common factors in speech which convey this infor-
mation to the hearer’s brain?

Bell scientists are searching for the key. Once discovered, it
could lead to new electrical systems obedient in new ways to the
spoken word, saving rime and money in telephony.

Chief tool in the research is the sound spectrograph which
Bell Telephone Laboratories developed to make speech visible.
Many kinds of persons record their voices, each trving to duplicate
an electrically produced “model” sound. While their voice patterns
are studied, a parallel investigation is made of the way human
vocal cords, mouth, nose and throat produce speech.

Thus, scientists at Bell Laboratories dig deeply into the funda-
mentals of the wayv people talk, so that tomorrow’s telephone
system may carry your voice still more efficiently—offering more
value, keeping the cost low.
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Spectrograms of young girl’s voice (right) and man’s voice
making “uh” sound as in “up.”” Horizontal bars reveal frequen-~
cigs in the vocal cavities at which energy is concentrated. The
top of the picture is 6000 cycles per sacond. Pictures show how
child’s resonance bars are pitched higher than man’s.

ratio bar 2 to bar 3

| I
ratio bar 1to bar 3

The word “five.” Graph shows ratio of frequency of spactrogram
bars. The solid line is for a girl and the dotted line is for a man.
Note the similar patterns despite pitch differences. Human
hearing extracts the speech sounds from this sort of pattern in
the identification of wards. Scientists aim at machines that can
do the same.

\ hl Al v
;-"’"\ BELL TELEPHONE LABORATORIES
%\ ,0‘" Improving telephone service for America provides careers for creative men in scientific and technical fields.

July, 1952
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TESTER - REACTIVATOR

performs 2 vital functionss

® Tests Picture Tubes

® Renews Brightness of
Dim Picture Tubes

It's a TESTER:

Without removing picture tube from set, you apply

this precise instrument to:=—

@ Measure Cathode emission

® Locate shorts between elements

® Locate high resistance shorts or leakage
as high as 3 megohms

It's a REACTIVATOR

for dim CR Picture Tubes

Revives dim TV Picture Tubes, without removal of
tubes from scis. Reactivation works on tubes with
low light output, if there’s no mechanical break in
tube, 110 V—60 cycles. Weighs only 3 lbs. One
or two applications pays for instrument.

SATISFACTION GUARANTEED s 95
or money refunded if you return
the instrument in 10 days in good NET
cordition.
= = e sRUSH THIS COUPON Ce— ]
l TRANSVISION, INC.

| pepr. RN-7 NEW ROCHELLE, N. Y.
( } Send me___CR Tube Tester-Reactivator(s).
i { } Enclosed find $— deposit. Balance C.O.D.
i { ) Enclosed find $___ in full. Send prepaid.
| Name
i Addresi ks
’ City. State.
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* Presenting latest information on the Ra:iia Industry.

By RADIO & TELEVISION NEWS’
WASHINGTON EDITOR

THE GOLDEN ERA OF TV, which
it was believed would be ushered in
immediately with the release of that
encyclopedic allocation document, may
not burst on the horizon for several
months now, because of discontent
among applicants and possible law
suits.

Strong evidence of this delay ap-
peared in briefs filed by several pros-
pective telecasters and particularly in
a talk by the prexy of the Federal
Communications Bar Association, Ar-
thur Scharfeld, which noted that the
new standards suffered from a basic
flaw; the grant of permission to use
maximum power anywhere . . . “re-
gardless of the area in and around the
community which should be served in
the public interest.”” Declaring that
the broad provision seems to have been
included to simplify administration, the
Washington legal specialist added that
there appeared a legal question as to
whether the Commissioners have not
shelved their responsibility to act in
the interest of the consumer. The fact
that the new schedule did not require
any of the existing stations to shift to
the ultra-highs, was also viewed as a
point which might be contested in the
courts. The bar association head also
stated that channels could not be as-
signed to any community, hereafter,
unless a new rule was established,
through extensive hearings. In this
case, he reported, a prospective appli-
cant may spend . . . “money, time, and
energy in convincing the Commission
that a certain channel should be reas-
signed, but there is no certainty that
the applicant (whose efforts result in
a channel reassignment) will be the
one who gets the channel.” Criticizing
the setting of technical standards, as
the allocations were being prepared,
instead of prior, Scharfeld said that
this procedure was unfair, robbing
communities and telecasters of chan-
nels without notice.

One large midwestern set maker,
who operates a TV station, also served
notice on the Commission that it would
argue the decision to change the allo-
cation of its station from Channel 4 to
2. The antenna height provision also
prompted some attorneys and stations
to question the legality of the move.

Not only did some of the legal set
and applicants strike away at the
Sixth Report, removing the freeze, but
the gentleman who wrote that biting
dissent, Commissioner Robert Jones,

www americanradiohistorv.com

also continued to display his anger. In
a talk before the Ohio Association
of Broadcasters Management Clinic in
Columbus, Jones told his audience that
he thought that the ... “Commis-
sion has made grievous errors.” In
his opinion the decision to assume that

. “every city and hamlet in the
United States will use maximum pow-
ers and antenna heights . ..” was a
basic fault. The Commission assumes,

he continued, that . . . “Athens needs
the same signal level as New York
City. . . . They don’t assume that

Lima, Marion, and Mansfield have Em-
pire State Buildings, but they do as-
sume that they will build antennas
1000 feet high. . . . Accordingly, they
have assigned the channels through-
out the nation as if New York-sized
facilities would occupy the channels in
each median and small-sized city.”

Lashing out at the assignments made
in '45 to 158 of the largest metropoli-
tan centers in the country, the Com-
missioner said that little or no thought
had then been given to the efficient use
of the channels. And today, he contin-
ued . . . “the Commission tries to jus-
tify all of these assignments . . . on
the erroneous ground that v.h.f. chan-
nels have a greater potential to cover
wide areas than the uh.f. channels.”
This move, he felt, was like pulling a
. . . “new rabbit out of the hat to sub-
stantiate the 1945 assignments to the
largest cities . . . v.h.f can cover rural
areas better than v.h.f. stations in the
largest cities.” In his opinion, this
view was “. . . about as sensible as
measuring the depth of a well by the
length of the pump handle.” He re-
garded this as . . . “fallacious reason-
ing from an engineering standpoint be-
cause either group of channels, v.h.f.
or uh.f., can be made to cover wider
areas than the other,”

Describing the . . . “hard and fast
mileage separations (and the resultant
separation circles) based on a New
York-sized maximum power and an-
tenna height for the smallest cities in
the country . . .” as meaningless, the
Commissioner said that the circles . . .
“have no relationship to service areas
.. .7 or to the . “natural trading
areas, or the areas of cultural influ-
ence of the cities included in the plan.”

Continuing his pounding essay, Jones
declared that the new plan . . . “cheats
many cities out of having any local
television facilities,” He noted that
the schedule . .. “excludes all local
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You get
all the parts—even tubes!—

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

VISION

FETRONICS

FREE BOOK

TELLS YOU HOW!

Page after page—in color—tells you every-
thing you want to know. Mail the coupon.
Get this valuable back today. And if you
hurry —YOU GET A FREE SAMPLE LESSON,

TOO1! Shows how easy Naticnal Schools
Home Tralning is. Mail the coupon today.

Today’s Shortage of Trained Technicians
Creates Chance of a Lifetime For You!
Think of it! With guided missiles, radar, and other
¢lectronic devices so important to national defense!
With big, new developments in TV, With over
90,000,000 home and aute radios, over 12,000,000 TV
sets. With more than 3100 radio stations...over 100
TV stations — and more building every da) ., Yes,

imagine the great opportunity you have today!

YOQU are wanted in Radio-Television-Electronies!
Anerica’s fastest-growing field. High-pay jobs—the
kind you've always wanted - are waiting for YOU!

Job Security! Big Money! For YOU!

in Today’s Expanding Industries!
Trainced Radio and Television technicians really make
important money these days. Thousands of National
Schools graduafes—men Jjust like you—are earning
good moncy all over the country. Why not you?
And —National Schools graduates get the personal
satisfaction of being highiy-skilled technicians. Men
people respect, Men wie enjoy their work—rather
than having to drag along in just any old job.

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

In almest every state—and many forcign countrics—
National Schools graduates are filling big jobs with
famous companies. Or running their own sueccssful
businesses, What are YOU waiting for? National
Schools training is complete training. $o when you
graduate you can take advantage of today’s big
opportunities in Radio-Television-Electronics — fast.
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for Security! Good-Paying Jobs!
MAKE THE MONEY YOU'VE ALWAYS DREAMED OF!

RADIO

ECTRONICS

BY EASY SHOP METHOD
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You Train At Home—In Your Spare Time

National Schools Sliap Method Home Training gives
you basic and advanced instruction in all phases
of Radio-TV-Electrenics. And remember—your train-
ing is based on resident school training principles.
You learn fast from hundreds of diagrams and pic-
tures, All instructicns are written by experienced
technicians who wo=k in Radio and TV cvery day.
All instructions have been developed and tested in
National Schools’ own labs and studios, which are
equipped with the lazest RCA equipment. No wonder
this National Schoo's eourse is so yp-to-date, prac-
tical, interesting. And so easy to learn! And no won-
der it i5 held in such high regard by leaders of
American industry! Approved for cligible Veterans.

We Teach You How To Make Welcome
Extra Money—While You Learn!
Many Natienal Schools students—men like you—
make plenty of extra dollars each week in spare
time! Fixing neighbcers’ radios, appliances-and other
ways we teacl yon. You start learning and earning
from the day you enroll. From the very first lesson?!

WE SEND YOU LOTS OF PARTS
LIKE THIS! |

With National Schools Shop Method Home Training,
you get basic principles and plenty of practieal train-
ing. You leurn by doing. No wonder yott learn so fast !

We send you many parts—all of professional, modern

quality. You do lots of practieal experiments. You
advance day by day, step by step. Until you can even

build the modern Superheterodyne Receiver
you sec above-plus other important testing
units. The free book tells you all about it. The
free sample lesson Shows how easy the training
is. Use the coupon.Send
today — without fail!

LOsS

TRAINING AT HOME!

Let NATIONAL SCHOOLS —a resident-training school for nearly 50 years—train you at home for
today's unlimited opportunities in Radio-Television-Electronics. National Sehools is one of the
largest schools of its kind. It is located in Los Angeles—the center of Radio and TV swerld! It has
four large buildings of modcrn shops and labs. Its faculty is considered tops in the bus.ness,

You learn from lessons prepared by experienced
instructors and engineers. Men who are suecessful
Radio and Television technicians. Men who have

MAIL THIS COUPON TODAY-WITHOUT FA

ned 1000°s of men like YOU!

Only National Schools Gives You This

Professional Multi-Tester!
You get this amazing, new testirg instrument—{ac-
tory-made and tested-complete-ready to usc! Simple
1o operate. Accuratc and dependable. An instrument
every Radio-TV man needs. Light 2nough to carry
around—so you can use it at home or on serviee calls.
You'll be proud to own this valuable equipment.

Here are only a Few of the
Good-Paying Jobs You Can Choose
Radio Station Engineer, District Serviee Mann-
ger, Aircraft Radio Inspector, Own Your Own
Repmr Shop, Inspector Technitian, Service
%c.cmhst .Special Government Jabs, Complete

Service, Sound Truck Operator. Many more!
National Schools graduates have secure, good-
paying jobs like these! So don't wait—mail the cou-
pon today. Now-—while you're thinking about it!

Attention! Men Going into Service Soon!
National Scheols’ course quickly prepares you for
many important jobs in the Armed Scrviees, With
National Schools Training you have an opportunity
to get into special serviceclassifications—with higher
pay and grade—immediately!

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

NATIONAL SCHOOLS

ANGELES 37, CALIFORNIA e ESTABLISHED 1905

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

t. RH-72 Mail in eavelope
or paste on

penny post card.,

Mail me FREE the book mentioned in this ad. Also @ free sample lesson.
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—AGE—
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Famous Guns

Elgin Cutlass-Pistol, Caliber .54,

1837 Model, made by C. B. Allen. Invented by
George Elgin of New York, this formidable arm
was intended to take the place of the cutlass and
istol commonly used by naval boarding parties.
ne of several variations of this weapon is the
shorter Bowie-Knife Pistol.

Kentucky {actually Pennsylvania)

Flintlock Pistol, Caliber .36,
Revolutionary Period. Made by the same
Pennsylvania gunsmiths who crafted the
famous “Kentucky” rifles, these full-stocked
pistols actually were rifles-in-miniature. Every “Kentuck{”
pistol is unique: the same gunsmith never made two alike.

Instant-heating

Weller Soldering Gun

for light or heavy work. Dual
heat greatly increases tip life.
Switch instantly to high or
iow heat as job requires. Pre-
focused spotlights end “blind soldering”. Exclusive
tip-fastening arrangemeni assures full, constant heat.
Shatter-proof plastic housing. Perfect balance. Low-
cost, replaceable tips. Pays for itself in a few months.
See at your DislriLmor or write for Bulletin direct.

Get SOLDERING TIPS, new Weller Handy Guide ta faster,
easier soldering. 20 pages fully illustrated. Price 10c¢ ot your Dis-
tributor, or order direct.

W o i 7 FROM GRIP TO TIP!
So DERING GUNS 810 Packer Street, Easton, Pa.

The Finest Soldering Tool for the Finest Craftsmen
16
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television service from every city in
the nation, except the favored 1274 in-
cluded in the plan. . . . It provides 889
cities with just one local channel, not-
withstanding the fact that the touch-
stone of the Communications Act is
competition.”

Commenting on the advertised ad-
vantages of the u.h.f. over man-made
noise, the fighting Commissioner said
that the areas where noise might be a
problem and solved by the use of ultra-
highs. have received few u.h.f. assign-
ments. Instead, he said, the higher fre-
quencies were assigned to rural areas,
where the only noise to overcome
might be that from . . . “an occasion-
al milking machine, feed grinder, and
farm tractor.”

Noting that as . . . “long as . . .
the order . . . remains a mere paper
document, however bad, little harm is
done. . . . The Commissioner added
that the harm will come . . . “as it is
translated into brick for building, steel
for towers, and all the elaborate elec-
tronic devices necessary to put the
plan into operation.” He saw the pe-
riod immediately following the date of
the order as the most critical . . . “be-
cause then if new and better methods
should come to our attention, the mere
blueprint or preliminary construction
can be changed without undue distress.
. . . The longer this plan stands and
the more authorizations we grant un-
der it, the more difficult and expensive
it will be to change it. . . . And in
that most important first year, the
Commission has determined that it will
refuse to consider any proposals for
any change of any consequence.”

Network executives did not appear
to be too distressed at the delay impli-
cations forecast by attorneys and en-
gineers. They felt that it would not be
long before TV will become a nation-
wide medium, which according to the
prexy of NBC would result not only
in . . . “improved programs . . ." but
also . . . “technical advances.” Ac-
cording to House committee chairman,
Rep. Robert Crosser, the report of the
FCC . . . “will prove to be good."”

AS THE LEGALITY of the freeze lift
was being debated, one of the Commis-
sioners who approved the report, Rosel
H. Hyde, currently serving as vice-
chairman, was told by the President
that he was being renominated for a
seven-year term. While at this writ-
ing, the official sanction of the appoint-
ment by the Senate Interstate and For-
eign Commerce Committee had not
been made, there was little doubt that
the veteran member of the Commission
would meet any opposition. In fact,
it was said that his appointment would
receive unanimous approval, since he
has had a commendable record not
only as a Commissioner, but as a mem-
ber of the legal staff, and even as an
aide on the early Federal Radio Com-
mission.

The renaming episode prompted
many to comment on the plans of
Hyde's former fellow Commissioner

(Continued on page 72)
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Safe, Rugged |
TOWERS

by Channel Master

Steel tubular uprights,
Built-in ladder with no ob-
structions.

One standard interchange-
able section which can be
used as a top, middle or
bottom section,

Universal base mount.

Dual purpose mast or ro-
tator mounting brackets.

19532
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Reaches farther for v
sihgle-channel Fabulous 10 Element Z-Match Yagi
reception. ® Highest gains in TV history:
e L 12 DB single, 14 DB stacked
s (78% stacking gain!).
s @ Eliminates mismatch to 300
ohm line, single and stacked.
® “"Boom Braced” on the low ® You don't pay for stacking
band to prevent picture flicker. bars! -

Here’s the most sensitive

600 Series Z-Match Yagi
Over 9 DB single, 12 DB }

® Perfect match to 300 ohm ® .
line, single and stacked. stacked (100% stacking
in!
® Wider spread elements for gain) . '
higher gain. ® You don’‘t pay for stacking bars!

All antennas completely preassembled.

developed by

cHANNEL &N MASTER

hCr=j
rr V'Far Reaching” Results

for
multi-channel

reception,

There’s only ONE

SUPER
FAN

313 Series

The most widely used
antenna in the nation,

Completely
preassembled.

The highest gain broad-band T .’1'.’{‘,4';'?
i 313x { A Tmebeed L]

antenna ever developed. gj‘-};‘,fﬁg o |
. . . S I_.l’ T T N
New reinforced fibreglas inserts 3.—1:—-;1:!‘2- ~- S
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ANOTHER AIREX FIRST! |

AVAILABLE
Only at Airex

INTRODUCING THE IMPROVED NEW AIREX

Tube Mta.
Brackets

MFR. LIC. BY
RCA

$ Complete with
985 < Rea

Lgrsljb(elﬂ Hi-Fi Speaker

FED. TAX INCL.

SUPER 630 DX 30 TUBE TV CHASSIS

WITH STANDARD COIL $
CASCODE TUNER. ]49 Fad. Tax
incl.

INCLUDES 12” RCA HI-FI SPEAKER

“630 FA” TV CHASSIS

.. DESIGNED SPECIALLY
FROM RECOMMENDATIONS
OF TV SERVICEMEN AND EN-
GINEERS all over the country

This amazingly advanced 30 tube TV chassis is years ahead in
engineering and gives you the ultimate in TV viewing and listen-
ing pleasure. To assure you trouble free TV our engineering
staff has incorporated into the 630 FA" design the experiences
of hundreds of TV servicemen and engineers. Receiving range
includes stations up to 200 miles away. Nothing has been spared
to bring you this finest of TV chasses. Only the best and most
expensive parts are used. There is no other chassis that com-
pares with the 630 FA." * For fringe area.

vV CHECK THESE EXCLUSIVE FEATURES v

® |0 WATT push-pull audio output. Frequency range from &0 to 12,000 cycles ®
® Link coupled Standard Coil Cascode Tuner prevents radiation ® Retrace
Blanking Circuit allows you to raise the brightness without the annoying vertica!l
retrace lines ® Heavy duty front focus control ® Automatic gain control poten-
tiometer allows you to adjust the threshhold sensitivity as low as 4 microvolts &
still keep the full AMC band widih ® Separate high & low frequency sync am-
plifiers ® Set aligned for 21.75 MC. New Ham band will not interfere @ Im-
proved fused high voltage power supply gives full 145 KV under load ® Will
handle all picture tubes up to 24 inch with full sweep ® Improved video am-
plifier has & gain of 32 ® All moulded plastic condensers give long life & trouble-
free operation © New TI0OGA tube. Thermal delay allows filaments & parts to
warm up before B+ is applied—preventing parts & small tubes from breaking
down because of surge voltage. Protects cathode emission of picture tubes &
gives longer tube life e Easily adapted to new UHF stations in 2 minutes by
fust changing a strip in the tuner ® Extra heavy duty power fransformer with
Iarge safety factor ® $CB& tubes in VYideo IF to give full gain ® Extra filtering
in power supply for hum & ripple free operation ® Color connection on
chassis which is adaptable to the cathode follower circuit of color converter
® Phono Connecfion & switch on chassis allows you to play your phonograph or
tuner through the built-in 10 watt hi-iidelity amplifier ® Exira heavy duty focus
coil, which runs cool.

SEND FOR FREE NEW TV PARTS &

Complete Service Marual
HI-FI AUDIO EQUIPT CATALOG

For ""630FA'" or Super 630DX—S1

38 Bargain Priced Cabinets for the 630 and Other TV Chasses

Send for FREE folder and price list of full line of beautiful table models, consolettes, con-
period and chinese styles in

soles and TV-radio-phonograph combinations. Modern,

mahogany, walnut and blonde.

TV TUBE EXTRA

Standard Brands—-Black, Glareless,
Factory New—1st Qual.—Guar. 1 Year

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

THE FINEST SET VALUE IN ITS PRICE CLASS

These outstanding sets were specially designed to meet our

TIP4* .$14.95 17BP4 ...... $27.95
10BP4 17.95 207" TV Tube.. 34.95
16GP4* 24.95 21" TV Tube.. 39.85
16JP4* 24.95 24”7 TV Tube.. 69.95
Ring and Sleeve for 24” Tube. . $7.50

3Guaranteed for 6 months only
TV GOLD PLASTIC MASKS
16” & 17", $4.95; 20" & 217, $7.95;
24", $14.95

$SS SAVING SPECIAL BARGAINS

rigid specifications to assure you many pleasant hours of ® GI 3 Speed Re;g';'l %lgan.ger. ¥ VB35
trouble free TV at an unequalled price. The mfr. is li db ¢ RCA_Victor % - Ty
qua PRicEx el mil. Isicenseciby Changer Turnover Cart... 19.95
RCA. RMA guarantee. All you have to do is plug in and play. ¢ RCA 6” Accordion Cone Speaker  4.95
¢ Resistors, 100 Asst., 14 to 2w
$2.49; 1000 Asstd. . 00 . t 22.00
AlR KING 4-TUBE CHASSIS ¢ 300 OHM TV wire 1 .
Superhet. AC-DC for custom.in. $1.89; 1,000ft.......... 17.85
eaten N Tu"l',g" “f}he'x“l?'f 95 e “Now You Can Fix Your Own
‘npimgc Ready to piay. e, ll 3 TV ‘ngt-;‘lv([BXglk)R At 1,00
e Espey adio,
P:MTCNE'YNG A .$3.95 Tubes semésienas sdaawa. 69.95
e standard Coil Cascode Tuner.. 24.95
177—8174.95 L3 gewency %oosterl. é\[d]. DB520. 19.11
r L] Watt AC Amplifier Kit. . . . . 9.985
Includes These Features 20"—$199.95 ® Radio Craftsman C10 FM-AM
¢ Has standard coil Cascode tuner that brings in reception up to 200 TUNET - w Wy e v aElaa - s 131.50
miles ® 20 tubes ® Large HI-Fl speaker ® Hand rubbed, satin finished ® Radio Craftsman €2 Amblifier. 42.90
genuine mahogany cabinet ¢ AGC o Moulded plashc condensers ¢ Radio Craftsman C5300 Am-
7,, $154.9 ® Black, glareless picture tube, guaranteed for § months ¢ Adaptable nlifier maam<anneans e.... 99.50
" 5 for UHF and color @ Synchromzed FM audio system ® 5 hour heat run at ¢ Bell 2122A Amplifier ....... 49.95
20”"—%$179.95 factory ® Factory wired, aligned and tested ® Mounted in cabinet. e 12” GE 1201D Speaker ... ... 19,95
s 12” University 6200 Speaker.. 21.00
e 12" University 6201 Coaxial. . 43.95

All! merchandlse 1s brand new, factory fresh & fully guaranteed. Mail & phone orders filled xl:)pon rece(pt of certified
oncy order for $25 as deposit on TV chassis, 20%% ©n other items. Bnlnnce C.0. N.

check or m:
subject to change without notice. No Fed. taxes to pay. Prices lower than OPS R

AIREX RADIO CORP.
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171 Wcshmgton St., N.Y.C.7,N.Y.
Phone WOrth 2-4029

. X. Prices

COMPLETE LINE 430 PARTS
RADIO TUBES 50% TOQ 70% OFF LIST

SEND POSTCARD TO BE
B pyT ON FREE MAILING LisT ~™&
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Don’t miss Sylvania’s unbeatable ”
3-way Service Helper —"SIT-N-FIXIT

WITH 16 SYLVANIA
PREMIUM TOKENS

WA g
Apnu«uuw;;;
. TOEN >

Sylvania now off
handiest and m
kit. Nothing else

work, spare your b
tomers!

Here, in a neat sail-cloth carrying case, js
sturdy, aluminum and canvas, folding stool.
Equipped with zippered pocket for tools and
parts. Also open pockets for Sylvania Wrencly
Kit and Pliers Kit, And get this! The unzippered

case opens out to g broad, turned-up-edge drop-
cloth,

€rs you the world’s
ost complete servicing
like it! 111 speed your
ack, impress your cus-

A 700L &/
STO0L AND
OROL CLOTH ...
AL 1w ONE !

How to get your "'Sit-'N-Fixit's

You get this complete servicing kit FREE for
only 16 Sylvania p

remium Tokens shown above,
One of these tokens is yours

Entire kit folds into a neat
compact carrying case.

to this distributor and pick up your “Sjt’N -Fixit ”

Note, these tokens will be honored only by the
one distributor wheye you buy all your tybes,

Don't delay

July 1st to August 31st. So, call your Sylvania
Distributor and get in those tube orders TODAY!

July, 1952
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PRESENTING NOW you can
build a Collins

OLLINS R

the Pre-Fab units

AM-FM "PRE-FAB” TUNERS | 220

COMPLETE VERSATILITY is the byword in this ECONOMY: The very finest in tuner design is offered

new tyner design. Through the addition of the you at exceptiorally low prices. Collins quality is your
AM circuit, the Collins tuner will meet all require- assurance of a fine product that will work to your com-
ments for home music systems and installations plete satisfaction. You cannot duplicate this tuner in its
where a fine tuner is required, completed form ot twice the price !

3 Ways fo purchase 5 1. As an AM tuner kit
2. As an FM tuner kit

COLLINS Tuner... 3. As an AM-FM tuner kit

FM Tuning Unit $'|5.25 The Collins FM-AM Pre-Fab Tuner Kit As It Looks £, ey URs
J (Includes IF and
After You Assemble It (Toral Kit Cost $69.°O) Audio Amplifier) $' 9‘25

ro—
[i=2
-

T ——

FMIF Amplifier $T10.75  mvertic st $2.85  UC-2 Universal Chassis Kit $14.75

ALL PRE-FAB UNITS ARE ASSEMBLED,WIRED, TESTED, AND
ALIGNED AT FACTDRY. PRICES SHOWN INCLUDE TUBES.

The FM funing unit employs a 6J6 dual triode RF amplifier; MAIL aRDER COUPON

6AGS5 converter, and 6C4 ascillator. Permeability tuned, stable,
and drifi-free. High sensitivity of between é and 10 microvolts.

Dimensions: 7 Y4 "x4 2", The IF amplifier for FM uses 6 tubes: TODA y ,’
6BAS, (4) 6AUS, and SALS discriminator. High gain, wide band
response for highest fidelity reception. Frequency response of
FM section, plus or minus 2 DB, 20 o 20,000 cycles. Distortion
less than Y2 of 1%, Dimensions: 11%"x2 2", | TO: COLLINS AUDIO PRODUCTS CO. INC.

The AM tuning unit utilizes a super-het circuit employing three I P.O. Box 368, Westfield, N.J.

tubes: 6BES converter, 6BAS IF amplifier, and 8ATé detector.

Extremely high sensitivity and selectivity is accomplished through | Enclosed Find [J Check [J Money Order For
the use of new, high gain iron-core transformers. Careful align-
ment provides widest response available from this type of circuit.
If builder desires, triode amplifier section of 6ATé tube may be

[ AM Tuning Unit

|
|
used as first audio stage. I [0 FM Tuning Unit [0 UC-2 Chassis Kit
Chassis Kit includes all necessary parts. Nothing else to buy! | [J FM IF Amplifier [J M- Tuning Eye Kit
Instruction Manval included with detailed, step-by-step procedure, |
pictures and schematic diagrams. Chassis measures 87x17"x | NAME
2'2". Overall, the tuner, when assembled, measures 8"x17 "x6".
| Aooress
1 Qry STATE
20 RADIO & TELEVISION NEWS
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ANOTHEH FIRST U'LL BE BUYING SOON

YTRON IAX2

=DUTY TV HIGH-VOLTAGE

{YTROl AFIER CAN TAKE IT!
_Iiuouuus‘f

TV high-voltage rectifiers take a beat-
ing: Terrific variations occur in applied
filament voltage... 0.8 to 2.4 volts!
Sudden arcs in the rectifying system
place destructive electromechanical
stresses on the filament. And the in-
creasingly larger TV picture tubes de-
mand peak emission and peak inverse
voltage simultaneously. The new CBS-
Hytron 1A X2 was especially designed to
take such rough treatment and come up
smiling.

1AX2 DATA

‘The CBS-Hytron 1AX2 is a compact, 9-pin
miniature TV pulse rectifier. Plate is brought
out to top cap and filament is oxide-coated.
Absolute maximum ratings are: peak inverse
plate voltage, 25,000 volts; d-c load current,
1.0ma.; and steady-state peak plate current,
11.0 ma.

ADVANTAGES OF NEW CBS-HYTRON 1AX2

' Rugged, high-wattage filament of CBS-Hytron 1AX2 has adequate
peak emission for the new, larger TV picture tubes. 1AX2 may be run
simultaneousty at both its peak inverse voltage and maximum d-c
current.

“2 Higher load of 1AX2 filament on transformer tends to regulate filament
voltage. Eliminates need for limiting resistor. Yet lower plate-to-

Typical Operation — filament capacitance (0.7 uuf) of 1AX2 prevents loss of high voltage.

TV Pulse Rectifier

Filament voltage 1.4 v 3 10%
Filoment current 650 ma
Positive-pulse plate voltage 20,000 v
Negative-pulse plate voltage 5,000 v
Peak inverse plote voltage 25,000 v
D-c output voltage 20,000 v
D-¢ load current 300 ua

3 Insulated tension bar (patent applied for) through center of 1AX2
coiled filament limits destructive movement of filament by electro-
mechanical stresses.

4 Filament of 1AX2 is located in base and shielded to eliminate bomb-
ardment of cool ends of filament by gas molecules.

5 An overloaded 1X2A may be replaced with its big brother, the CBS-
Hytron 1AX2, by simply removing the limiting resistor. In rare cases,
it may be necessary to add another turn to the secondary of the filament

transformer to obtain the required 1.4 volts for the 1AX2.

BOTTOM VIEW
OF SOCKETY

4 Ramio TugEs

MAIN OFFICE: SALEM, MASSACHUSETTS
July, 1952 21
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AUTO RADIO %
]

\

A COMPLETE LINE |
OF VIBRATORS . .. I
!

/£

Designed for Use in Standard Vibrator-

Operoted Auto Rodio Receivers. Built
l with Precision Construction, featuring
i . Ceramic Stack Spacers for Lenger

Lasting Life. Bocked by more than

‘ 26 years of experience in Vibrator
3 Design, Development, ond
: Manufacturing.

V' nEw MobELs

V’l HEW DESIGNS
V" new uTERATURE

“A" Battery Elimi} DC-ACI
Auto Radio Vibrators

See yown yalilen ox waite fustery

Americam Teievision & Raoso Co.
Quatity Pradaett Siwce 1957

ANMT PALUL 1, MINNESOTA-U. 5.4

22

8

NORMAN FYLER has been appointed su-
pervisor of development TV picture
tubes for Hytron
Radio & Electronics
Co., a division of Co-
lumbia Broadcast-
ing System, Inc. The
appointment follows
the announcement
of an organization B4
change in Hytron’s

picture tube manu- _‘ E
facturing division,

Mr. Fyler was formerly associated
with Sarkes Tarzian, Inc. and RCA’s
Princeton Laboratories. His group will
carry on advanced development that
will supplement the work of the Fac-
tory Engineering Department which
continues under the supervision of A.
Harcher, chief factory engineer.

* * *
SYLVANIA ELECTRIC PRODUCTS INC. is
negotiating a lease for a 50,000 square
foot factory building to be erected in
the York, Pa. area. The new plant will
be used for the fabrication of metal
parts and will be operated as a unit of
the company's Parts Division, which
has headquarters in Warren, Pa. . . .
TELEVISION UTILITIES CORP., manufac-
turers of video monitoring equipment,
has moved to new and larger quarters
at 1315 Jericho Turnpike, New Hyde
Park, Long Island. The move was ne-
cessitated by the increased demand for
the company’s products . . . LEWIS
AND KAUFMAN, INC., manufacturers of
the Los Gatos brand of electron tubes,
has added 6400 square feet of produc-
tion space with the acquisition of a
long-term lease on a hangar-type skat-
ing rink building at 657 University
Avenue, Los Gatos, California .. .
NEWARK ELECTRIC COMPANY has
opened a new and larger store at 223
West Madison Street in Chicago. The
new quarters permit the company to
warehouse its entire stock under a
single roof while providing a more effi-
cient selling area for customers. The
new facilities include demonstration
rooms as well as the sales areas . . .
HERMAN RADIO SUPPLY CO. of Miami
has moved to new and less congested
quarters at 23rd Street and 14th Ave-
nue, Northwest. The new distributing
outlet will be operated “super-market"”
style to speed customers’ orders while
the new location will provide better
parking facilities for those who do
business with the firm . .. COOK RE-
SEARCH LABORATORIES has doubled
its former space by building new and
larger quarters at 8100 Monticello Ave-
nue, Skokie, Illinois ... A contract
for the construction of the new 15,600
square foot ELECTRIC REGULATOR COR-
PORATION plant in Norwalk, Conn. has

www.americanradiohistorv.com
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been placed, with completion planned
for August of this year. The new build-
ing will be used for the production of
the company’s electric circuit control-
ler, the “Regohm.”
*

* *

DAVID SARNOFF, chairman of the board
of directors of Radio Corporation of
America, has been elected as the first
recipient of the RTMA’s Annual Award
for outstanding contributions to the
advancement of the radio-television in-
dustry, by the Association’s Board of
Directors. The award was presented
to Mr. Sarnoff at the RTMA industry
banquet held June 26 in Chicago in
connection with the organization's an-
nual convention.

The award was established by the
RTMA Board of Directors in February
and will be made annually to the per-
son, company, or organization which
the RTMA directors consider has per-
formed an outstanding service for the
industry.

* L *
J. T. McALLISTER has been named fac-
tory sales manager for Hoffman Sales
Corp. in Los An-
geles.

A graduate of the
Milwaukee School
of Engineering, Mr.
McAllister spent 3%
years in the navy
after which he was
employed at the
Naval Research
Laboratory in Washington, D. C. as an
engineer specializing in high-frequency
equipment.

He joins Hoffman after serving as
manager of RCA’s factory-operated
service organization in Hollywood for
5% years. In his new position, he will
supervise one of the largest service de-
partments in the Los Angeles area.

* * *

BERT KOHL has been named assistant
sales manager and WILLIAM P. LEVI-
SON, JR. has been appointed advertis-
ing manager for Pyramid Electric
Company, New Jersey condenser man-
ufacturer . . . ARTHUR E. WELCH is
the new assistant general manager of
the radio-television and broadcast re-
ceiver division at Bendiz. He was for-
merly national merchandising manager
for Raytheon Manufacturing Company,
a post he relinquished recently to accept
his new position . . . A. W. KEEN has
been appointed manager of application
coordination at Sylvania Electric Prod-
ucts Inc. He will head a new depart-
ment whose function it will be to in-
vestigate the advanced applications of
the electronic products manufactured
by several of the company’s divisions
... ARTHUR E. MERRIGAN, formerly
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YES, thousands of opportunities are
going begging right now for good-pay
jobs in TV Servicing.

Theliftingof the “freeze” on new (elevision sta-
tions clears the way for the expansion of the
industry for 2,053 new stations, in 1,291 com-
munities in the United States, its territories and
possessions. There are only 108 stations tele-
casting now.

This is your golden opportunity to get all set
for a good job that can mean employment se-
curity and a bright future for years to come. It’s
a greal opportunity that can lead you, as a
trained and experienced TV Serviceman, into
cstablishing a profituble business of your own.

Big shortage of TV Technicians
creates opportunities—NOW

Industry experts have estimated over 130,000
experienced TV technicians will be needed for
the installation, trouble-shooting und repairing
of television reccivers in use by 1955, Therc are
fewer than 50,000 fully trained TV service tech-
nicians available today. What an opportunity
this creates for you!

Here ure some of the good-pay jobs you can

FUTURE-—How new TV stations are expecied (o cover the narion.
PRESENT—Cliar: shows exienr of current coverage.

Cash in on this

Great Opportuni

jobs in TV SERVICING

choose—installation and trouble-shooting of
TV receivers in homes . . . bench technician in
radio-TV service shops . . . inspector, tester, re-
pairman, field scrviceman for TV receiver man-
ufacturers, distributors and dealers . . . testing
and servicing with electronic instrument manu-
facturers and companies with military contracts
for clectronic equipment . . . civilian serviceman
with U. S. Military Bases . . . your own TV
service shop—aund many more.

RCA Institutes home study course
froins you in your spare time

If you are associated with the radio-clectronics
industry, with no experience in TV servicing,
the addition of the RCA Institutes Home Study
Course in TV Servicing to your present experi-
ence will quickly qualify you to step out and
grasp the good jobs now open in television.

The RCA Institutes course gives you a sound
knowledge of television fundamentals . . . in-
tensive practical instruction on the proper
mauintenance and servicing of TV receiver cir-
cuils . . . teaches you the “short cuts’ on TV
installation and trouble-shooting. Learn TV
servicing (based on actual experience of hun-
dreds of skilled technicians) from RCA engi-

*

| RCA Institutes conduets a resident school in New
York City offering dav and evening courses in
Radio and TV Servicing, Radio Cede and Radio
Onerating. Radio Broadcasting. Advanced Tech-
nology. VWrite for free catalog on resident courses.

%*.

*

RCA INSTITUTES,

A SERVICE OF RADIO CORPORATION of AMERICA
350 WEST FOURTH STREET, NEW YORK I3, N.Y.

July., 1952

Name.

MAIL COUPON NOW!

RCA INSTITUTES, INC., Home Study Department RN-752
350 West Fourth Street, New York 14, N. Y.
Without obligation on my part, pleasc send me copy

of booklet "RCA INSTITUTES Home Study Course
in TELEVISION SERVICING.” (No salesman will call)

neers.and experienced instructors—pioneers and
leaders in radio, television and electronic de-
velopments.

RCA Institutes home study course
planned to your needs

You keep your present job. In your spare time,
you study at heme. You learn "How-to-do-it”
techniques with "*How-it-works™ information in
casy-to-study lessons prepared in ten units. Cost
of RCA Home Study Course in Television Serv-
icing has been cut t0 a minimum-—as a service
to the industry. You pay for the course on a
“puy-as-you-learn” unit lesson basis. You re-
ceive an RCA Institutes certificate upon com-
pletion of the course. The RCA Institutes Home
Swudy Course in Television Servicing is approved
by leading servicemen's associations.

Don™ pass up this lifetime opportunity for
financiual security and a bright future in TV.

SEND FOR FREE BOOKLET

Mail the coupon—today. Get complete iuformation on
the RCA INSTITUTES Home Study Course in Tele-
vision Servicing. Booklet gives you a genecral outline of
the course by units. Sce how this practical home study
course trains vou quickly, easily. Mail coupon in en-
velope or paste on postal card.

Address

(please print)

City

Zone
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inside this package on your Jobber’s shelf...

|y

l___

=i j
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is the world's toﬁghest lruﬁs?\former

H-TYPE

Hermetic sealing meets
all MIL-T-27 specs.
Steel base cover is
deep-seal soldered into
case. Ceramic bushings.
Stud-mounted unit.

S-TYPE

Steel base cover fitted
with phenclic terminal
board. Convenient
numbered sclder lug
terminals. Flange-
mounted unit.

‘ C-TYPE
With 10” color-coded
leads brought out

through fibre board
base cover. Lead ends
arestripped and tinned
for easy soldering.
Flange-mounted unit.

there’s nothing tougher
than CHICAGO

. “Sealed-in-Steel” construction

CHICAGO "New Equipment” transformers
(available in 3 mountings) feature one-
piece drawn-steel cases—the strongest,
toughest, best-looking units you can
buy. The one-piece seamless design,
enclosing an electronically perfect con-
struction, provides the best possible
electrostatic and magnetic shielding,
with complete protection 'against ad-
verse atmospheric conditions. For every
application: Power, Bias, Filament,
Filter Reactor, Audio, MIL-T-27, Step-
down—ask your electronic parts dis-
tributor for CHICAGO “‘Sealed-in-Steel’’
Transformers—the world’s toughest
with that extra margin of dependability.

Free "New Equipment” Catalog

Get the details on cHIcaGo's
New Equipment Line—covering
“Sealed-in-Steel” transformers
for every modern circuit agpli—
cation. Write for your Free
copy of this valuable catalog
today, or get it from your
distributor.

CHICAGO TRANSFORMER

DIVISION OF ESSEX WIRE CORPORATION
3501 ADDISON STREET » CHICAGO 18, ILLINOIS

TRAOT HARE BEW.

www americanradiohistorvy com

associated with Remington Rand, has
been named president of Wirt Com-
pany, Philadelphia manufacturers of
electrical and electronic components.
He succeeds PAUL G. DURYEA who has
retired . . . ROBERT I. GAINES has been
promoted to the post of export man-
ager for the newly-created Interna-
tional Division of Allen B. Du Mont
Laboratories, Inc. He will supervise
all export activities of the company
. . . GEORGE J. SCHAD and ROBERT C.
OVERSTREET, treasurer and secretary
respectively, have been named vice-
presidents of Tinnerman Products, Inc.
Both men will continue to serve the
company in their former capacities in
addition to assuming the duties of vice-
presidents . . . WILLIAM P. STRATTON
is the new manager of contract admin-
istration and director of advertising
and sales promotion for Transco Prod-
ucts, Inc. He was formerly associated
with Kaiser Aluminum and Chemical
Sales, Inc. and Daystrom, Inc. .
Lenkurt Electric Company has named
two new vice-presidents, PHILIPS B.
PATTON and GEORGE F. KOTH. Mr.
Patton will continue his present ad-
ministrative duties as commercial
manager in addition to his new duties
as a vice-president while Mr, Koth will
continue as works manager . . . Ber-
lant Associates, of Los Angeles has
named DAYE GURY to the post of na-
tional sales manager. The company
manufactures ‘“Concertone” magnetic
tape recorders . .. J T. CATALDO is
the new assistant general manager of
International Rectifier Corp. of El Se-
gundo, California. He was associated
with the Signal Corps Engineering
Laboratories at Fort Monmouth prior
to joining the rectifier firm . . . SAM
KAPLAN, vice-president and controller
of Zenith Radio Corporation, has been
elected treasurer of the corporation.
He has been with the firm for over
twenty-five years ... FRED ABRAMS
has been named to the post of assistant
to the treasurer of Emerson Radio and
Phonograph Corporation. His former
position as general manager of the
Parts Sales-Service Division is being
filled by FLOYD MAKSTEIN who has
been with the firm since 1945.
* * *

JAMES R. BUTLER has been named sales
promotion manager for Belmont Radio
Corporation, manu-
facturer of Ray-
theon television and i
radio receivers. A

He joined the
company in March
of this year after
having been associ-
ated with the Free
Sewing Machine Co.
as national sales promotion manager.
He has also been associated with
Westinghouse Electric Corporation,
the Norge Division of the Borg-Warner
Corporation, and Prest-O-Lite Storage
Battery Co.

Mr. Butler, who will make his head-
quarters in Chicago, spent six years in
‘the armed forces. - - -
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Y|Learn RADIO
ATELEVISION

y —New Package Unit Plan—PAY AS YOU LEARN

e

and Yo
ry N4
'y Ed
OF RADI(
Sl
QUIPMEN

Approved for
Veterans Under
the G.1. Bill _ p

Pt

Menalready in Radio who seck a short inten-
sive 1009 TELEVISION Training with

IF YOU ARE

FULLEQUIPMENT INCLUDED are invited
EXPERIENCED IN RADIO to check and mail the coupon ata:lfelr;‘i'gl‘:t.

July. 1952

NO MONTHLY PAYMENT CONTRACT TO SIGN!

—
—

~TRAIN IN 10 MONTHS %
At Home in Your Spare Time

Now . .. be ready for Radio-Television’s big pay opporwni-
ties in a few short MONTHS! Frank L. Sprayberry’s complerely
new “Package’ rtraining unit plan prepares you in just 10
MONTHS . . . or even less! Equally important, there is NO
monthly pavment contract to sign . . . thus N ISK to vou!
This is America’s finest. most complete, practical training—gets
vou ready 1o handle any practical job in the booming Radio-
Television industry. In just 10 months you may start your own
profitable Radio-Television shop . . . or accept a good paying
job in this fascinating expanding field ar work you've always
wanted to do. Mr. Sprayberry has trained bundreds of successful
Radio-Television technicians—and stands ready to train you in
less than one year, even if you bave no previous experience. You learn by
DOING . . . acuually working with your hands witE equipment of special
design to illustrate basic theory instead of relving on books alone. 3

VALUABLE EQUIPMENT INCLUDED WITH TRAINING

The new Sprayberry “package” plan includes many big kits of genuine,
professional Radio-Television equipment. While training you actually per-
form over 300 demonstrations. experiments and construction projects. In
addition, you build a1 powerful 6-tube standard and short wave radio set. a
multi-range test meter, a signal generator, signal tracer, many other projects.
All equipment is yours to keep . . . you have practically evervthing you need
to set up your own service shop. The interesting Sprayberry book-bound
lessons and other training materials . . . all are yours to keep.

EARN EXTRA MONEY WHILE YOU LEARN!

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

IR FREE 1005500 e

1 want you to have ALL the facts about my new 10-

':\-—‘_;; 3 MONTH Radio-Television Training — without
- cost! Act now! Rush the coupon for my three big

i Radio-Television books: “"How 1o Make Money in

, "5[0"" Radio-Television.,” PLUS my new illustrated Tele-
?hll/ \ vision Bulletin PLUS an actual sample Spravberry

. J N Lesson—all FREE with my compliments. No
- vesst | gbligation and no salesman will call on you.
) i Send the coupon in an envelope or paste on
A back of post card. 1 will rush all three books

at once!

SPRAYBERRY ACADEMY OF RADIO
| % Dept. 25-L, M North Canal St., Chicago 6, 1II.

- e T -

O — -
4 SPRAYBERRY ACADEMY OF RADIO, Pept. 25-1 i
111 North Canal 51., Chicago &, lIl.

/ F) Plesse rush ta me oll information on your 10-MONTH Rodlo-Tele-
vision Training Plan. [ understond this does not obligate me ond
that no” salesman will coll upon me.

¢ /(- NEEEE oo s00000a00
AdAress. .oeeiritieeitvsesectiiarsastncressrrenriassosne

(G - At SR RE e L = B ZON €' by e STO TR e ale's s ekiara'e i
Please check Below about Your Experience
T [ Are You Experienced? No Experience

235

i
I
B L Y l
|
|
I
I
I

www americanradiohistorv com


www.americanradiohistory.com
www.americanradiohistory.com

HicH STAND AR
TELEVISON PHDDUGTIODNS QE;LITY
: g .,

~ st S A
Mr. Al Goldberg, Assistant Chief Engineer of CBS-
= Columbic and Harry R. Ashley, President of EICO,
tokes some importont readings with the EICO Model 221 inspecting the use of the EICO Model 221 Vacuum
Vocuum Tube Voltmeter and Model 555 Multimeter, as T o . Tube Voltmeter and Model HVP-1 High Voltags
Harry R. Ashley looks on. = " Probe ot the Swoep Frequency Troublesheoting
= W% Position on the CBS-Columbiac Television pro- !
= duction lines.

KITS | Foriaboratory Precision at Lowest Cost-

SHEEDSEISRURERTS the Leaders Look to EICO !
e Leadets Look to

In the CBS-Columbio design laboratories, Al Goldberg

w &GO

b

NEW

does CBS-Columbia, Inc., today's headline-maker in 221K VIVM KIT $25.95
Television set production, use EICO Test Instruments on WIRED $49.95
its Television production lines and in its design laboratories?

. 1
mf — like Emerson, Tele-King, Teletone, and many

another famous TV manufacturer coast to coast, CBS-Columbia knows

e : wt - Only EICA Test Equipment delfvers
NEW s6sk mULTIMETER '4// ,0 flﬂﬂﬂomica’/ Fea'fllfes.’

VOLTAGE
PROBE $46.95

T T A 1. Laboratory Precision 7. Latest Engineering
2; Lowest Cost 8. Super-Simplified Assembly and
3. Lifetime Dependability Use Instructions
4. Speedy Operation 9. Laboratory-Styled Appearance
5. Rugged Construction 10. Exclusive EICO Make-Good
6. Quality Components Guarantee

Before You buy any higher-priced equipment,
look at the EICO line — in Wired and Kit form!
Each EICO product is jam-packed with unbe-
lievable value. Compare, see EICO instruments

i today—in stock at your local jobber—and SAVE!
Ay % " Write NOW for FREE newest Catalog R-7

: : E s NEW 25 5+ pushruL
""'ﬂ-ﬁ Sine & Square Wave FOLLOW THE LEADERS SCOPE KIT 544.95. WIRED S79.95

_AUDIO GEN. KIT 531,95 WIRED 549.95 . ’_LNSE[ OHN, EICO!

J20K S1G.
GEN, KIT $19.95. WIRED $29.95

NEW 322x sic. oen.
KIT §23.95. WIRED $34.93

11K YOM -
KiT $14.95
WIRED

NEW os0x ®c BRIDGE &
RCL COMP. KIT $19.95
WIRED $29.95

NEW 315¢ DELUXE SIG.
GEN. KIT $39.95

360K SWEEP GEN, KiT $34.98

CR ADAPTOR WIRED $49.95
ABDVE $4.50

:

NEW sssk muLTi-
METER KIT $12.90
WIRED §14.20

! 1000 ohms /volt 145X SIQ.
. TRACER KIT
‘ | NEW nrix res. $19.93
| NEW 1040k BaTTERY ELM 3= DEC“:]E’E;‘:" Kir :;':5';
i KIT $2595. WIRED $34.95 o W R 5, ;
€951, Electronic Instrument Coo Inc L . ELECTRON'C INSTRUMENT CO.,lnc.—
il L e ) e R - e Uy P 84 WITHERS STREET, BROOKLYN 11, NEW YORK _
) = - e ey R e R SR - S L L PR S L L1, NEVY Y 21|
26 RADIO & TELEVISION NEWS
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By STAN JOHNSON,

HE rancher stood by a gate—

I watching a bank of tumbling,

- black clouds building up in the
west. A few feet from him, a com-
bine stood in the wheat field—idle.

The man’s eyes were dark with
worry. For the black clouds were hail
clouds. In a few minutes, they might
spill hail down onto the ripe grain.
Should this happen, the year's crop—
worth many thousands of dollars—
would be pounded into the ground.

The rancher’s eyes brightened as he
saw a pick-up truck racing towards
him down the rocky, dusty road. The
truck should be bringing a V-belt—the
part needed to get the combine back
into the field cutting grain again,

A young man, a member of the crew
traveling with the combine, jumped
from the truck, *“They didn't have the
belt, or anything close to it. I'll have
to go get one. Should I go to LaJunta,
or Trinidad?”

The rancher’'s face became grim.
LaJunta was 65 miles away. Trinidad
75 miles.

“At least we could phone ahead, and
find out which town has the belt,” said
the young man.

“That’s the trouble out here,” the
rancher replied, wearily. “There’s no
telephone, no telegraph, no way on
earth to call.”

He looked anxiously at the sky.
“Well, we will have to do the best we
can. You go to Trinidad. I'll go to
LaJunta and Springfield. Mebbe one
of us can find a belt in time.”

Episodes like this were all in a day's
work in Kim, Colorado, until recently.
For Kim, by some accident of nature,
sits all by itself, near the center of an
oasis of rich wheat and cattle land—
in the midst of a region which is al-
most a desert. A desert-—except when
sudden storms make the few roads,
dusty and rough in dry weather, vir-
tually impassable.

These roads, until recently, were
the only contact between the town—
and the cattle and wheat ranches sur-
rounding it—and the outside world.
Radio has changed the picture com-
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George Lazear, executive
manager of the Wyoming
Hereford Ranch. ’rides
range’’ in a V-8 equipped
with a mobile radic unit.

Isolution in the West is going the way of the

buiialo, thanks te modern two-uway radio gear.

pletely—and back of that change is a
story of a community and a big cor-
poration teaming up to provide a des-
perately needed service.

Years ago, Kim did have a telephone
system of sorts—a single wire local
system connecting a few subscribers in
Kim with the office of a little inde-
pendent company in Branson, New
Mexico. But the system worked so
poorly even for local calls that it was
finally abandoned. The people in Kim
hoped that some miracle would put a
main telephone line within striking
distance of their town. But no line
came through. Kim remained iso-
lated.

Periodically, through the years, Kim
people discussed with representatives
of the Mountain States Telephone and
Telegraph Company the possibility of
running lines to hook Kim into the Bell
System. But the problem was always
the same: cost. For example, one
possibility was to run a line to the
county seat, Trinidad, along 75 miles
of county road. Simply running the
line would take a lot of money. And
the area Jis so beset by fierce elec-
trical storms during the summer that
maintenance was certain to be an ex-
tremely tough problem.

Fortunately for Kim, the company's
commercial representative, A, H. Stew-
art, and executives in the engineering
and plant departments did not give up
easily-—for they knew how badly the
service was needed. They decided that
the one chance was to forget about
using a telephone line and substitute
radio.

By radio, the distance would be
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shorter—about 65 miles. But since the
circuit would have to use high fre-
quency FM radio (nobody wants static
crashes mixed up with a telephone
conversation) the technical problems
were formidable. For, as any ham
knows, crossing 65 miles of country
with a signal which is the equivalent
of “S-9 plus” at both ends, any time
of the day or night, winter or summer,
takes some real doing.

Preliminary tests, with temporary
set-ups at both ends, proved that the
radio link was possible, providing the
antennas were really put up in the air.

At the Trinidad end, the engineers
had one thing in their favor: Simpson’s
Rest (known to local lovers as Passion
Point!). Simpson’s Rest, named for
George Simpson, pioneer and Indian
scout, rises approximately 400 feet
above the city—right at the edge of
town—close enough to make it entirely
practical to build an antenna system
and transmitting unit upon it and con-
nect the whole thing to the telephone
exchange in Trinidad.

Out at Kim, the country is billiard-
table flat, although there is some
rough country between the two cities.
So at Kim, the antenna system had te
be up on some kind of structure. The
answer proved to be monster 90 foot
telephone poles, which had to be
trucked nearly 300 miles from Denver,
over routes worked out with the co-
operation of the highway department
and the state police.

While the radio installations were
being made, the farmers and ranchers
in the Kim area, working under the
supervision of telephone company men,
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Rancher W. Tom Rose finds that a telephone system. made prac-
tical by a v.h.i. radio circuit. has completely changed the
living habits of the isolated ¢ommunity in which he lives.

put up poles and strung the wires
needed to tie the ranches together into
a telephone system. By donating their
labor, Kim men kept costs down. Yet
the finished system, inspected by tele-
phone company experts, compares fa-
vorably with Bell System standards.
The completed exchange is one of the
largest in area—if not the largest—in
the world, covering 1152 square miles
to reach just 88 subscribers. As a com-
parison, the New York City exchange,
with millions of subscribers, is com-
prised of only 320 square miles.

At Kim, the exchange is strictly a
cooperative venture, owned and oper-
ated by Kim people. The sheriff, for
example, doubles in brass as mainte-
nance chief. In operation, the system
is much like any other up-to-the-min-
ute dial system. In making a long
distance call on one of the phones, the
average user would have no idea that
radio was being used to push the signal
across 65 miles of space. But here is
what actually happens when a call is
made.

Dialing “O” on a Kim telephone
ifurns on the carrier on one of the
transmitters. This is received in Trini-
dad on one of the FM receivers. The
incoming signal operates a relay, which
in turn lights a light on the switch-
board in the Trinidad office. The tele-
phone opcrator answers the call, and
then goes ahead and patches the call
into the long distance telephone sys-
tem in the usual manner.

The procedure (as this article is
written) for placing a call to Kim is
somewhat different. The operator in
Trinidad rings the Kim operator by
means of the radio circuit. The Kim
operator completes the call, after
learning which subscriber is wanted.
Dial equipment, Trinidad to Kim, is
now being installed.

The FCC assigned four frequencies
in the 152 to 158 megacycle range for
the Kim-Trinidad link. This makes
possible two channels, which means, of
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course. that it is possible for two con-
versations to be going on simultane-
ously. Since telephone conversations
are “duplex”—not monologues like
ham conversations or most other com-
mercial radio contacts—two transmit-
ters and two receivers are in operation
for each channel.

Surprisingly little power has been
used for the link, the transmitters
being 50 watt units mounted in metal
boxes at the foot of the telephone poles
carrying the five-element yagi anten-
nas. At the Trinidad end, it is planned
to replace the transmitters with larger
250 watt units, to give extra power
during the thunderstorm season, when
the noise level becomes higher than
the telephone company regards as
being up to its high standards for tele-
phone conversations. But the system
has been working—and very well—
with the 50 watt units.

What does it mean to a community,
completely isolated from the rest of
the world as far as fast communication
is concerned, to have a modern Sys-
tem?

“It means just about everything in
the world,” says W. Tom Rose, rancher
and president of the local school board.
“We actually didn't know what we
were missing—or how much simpler
life could be. You know,” he smiled,
“T still catch myself hopping into the
pick-up, starting off someplace—then
remembering that now all I have to do
is to make a phone call.”

North and east of Kim is another
community in which radio is changing
the lives of the people who live there:
Cheyenne Wells. Up here the prob-
lem is somewhat different froin that at
Kim. Cheyenne Wells is tied in by
phone line to the Bell System, but
some of the ranches in the area are so
far apart that linking them by rural
phone lines had never seemed prac-
tical. So the telephone company de-
cided to put in a strictly experimental
hook-up in which eight ranches would
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Owen Oslund, office manager at the Wyoming Hereford Ranch,
can contact vehicles out on the range by means of this fixed sta-
tion transmitier-receiver and the mobile units in the trucks.

be tied to the exchange in Cheyenne
Wells through radio circuits—without
the usual poles and wires.

As finally worked out, four of the
ranches were hooked up to a fifth with
telephone lines—and then this ranch,
and three others, were each equipped
with transmitting and receiving units.
The equipment is housed in a cabinet
roughly the size of a console radio.
Power comes from vibrator packs
operating off 32 volt farm plants—kept
charged by windchargers.

The receivers must be “‘on" all of the
time, so the vibrators must be running
constantly. Even so, by modifying
them slightly (by removing the cases
to get rid of the rubber damping ma-
terial) they often run for a year.

The equipment is checked every 3
months—with frequency checks every
6 months.

The system used is necessarily quite
complex to avoid two transmitters
operating on the same frequency at
the same time—and still not require
use of a large number of frequencies.
Actually, the system uses only three
frequencies. Here’s how it works:

Let's start with a call originating
from one of the ranches, the Klines,
who are calling to the Blackwelders
on another ranch.

Lifting the telephone at the Klines'
home turns on the transmitter, sending
an unmodulated carrier (49.0 mega-
eycles) to a receiver in Chevenne
Wells, where it is picked up by a re-
ceiver, causing a light to appear on
the board. The operator receives the
call and instructs the party at the
Klines to hang up while the Black-
welders are being rung.

To ring, the 44.2 megacycle trans-
mitter at Cheyenne Wells is pulsed at
a 20-cycle rate. This pulsed signal is
picked up by all receivers in the sys-
tem and the signal, through a relay,
causes all of the telephones on the sys-
tem to ring, as on a “party” line.

When the Blackwelders, in response
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to their ring (for example, two longs
and two shorts) take down their tele-
phone handset, another relay hook-up,
actuated by the receiver, shifts the
frequency of their transmitter from
49.0 megacycles to 49.2 megacycles.
This is necessary to avoid heterodynes
with the Kline transmitter, which is
already on the air.

The signals going back from the
Blackwelders is picked up at the
switchboard—as is the signal from the
Klines—and both are fed to the same
transmitter, which operates on 44.2
megacycles, through a mixing circuit
known to telephone men as a “hybrid.”
This “hybrid” also makes it possible
to tie in the switchboard operator's
voice—so that either of the subscribers,
or the opecrator, can talk over the sin-
gle transmitter at the exchange.

Of course, only one conversation can
go on at a time among the 8 subscrib-
ers, otherwise there will be hetero-
dynes.

From the standpoint of the subscrib-
ers at Cheyenne Wells the radio hook-
up is a complete success and the tele-
phone system has become a part of day-
to-day living. But the telephone com-
pany still regards the system as highly
experimental and not likely to be du-
plicated anywhere else for some time.
Technically it works like a charm. But
still 1o be overcome are problems of
economics—each of the radio-equipped
ranches is a radio broadcasting station,
with complex and expensive receiving
gear thrown in to boot. The sheer cost
of such installations is certain to limit
their use until such time as it is pos-
sible to cut down on the size and cost
of the equipment needed to do the job.

{(Continued on page 128)

A wheat rancher and his son inspect one of the combination
receiver-iransmitters used in the Cheyenne Wells hook-up.

July., 1952

Transmitters and receivers at Trinidad. Colorade, part of the radie setup which
links the Trinidad exchange of Mountain States Telephone and Telegraph Company
with Kim, Colorado., 65 miles away. Marvin Runner is responsible for this gear.

Five element yagi arrays are used for the
Trinidad-Kim radic link—one of the long-
est “one shot”’ commercial radic hook-ups
on v.hf. operating in the United States.

At Kim, Colorado. the yagi arrays are sup-
poried atop 90{oot telephone poles. Mov-
ing these poles from Denver required the
combined efforts of Mountain States Tel. &
Tel., the highway department, and police.
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Fig. 1. One form of oscillator
radiation interference char-
actezized by horizontal lines.

Fig. 2. Another form of this type
interference in which zig-zag or
S.shaped lines appear on screen.

Fig. 3. This is how r.f. interfer-
ence appears on screen. Oblique
lines and haziness are present.

Some practical hints for combating a familiar bnt

rapidly-increasing television servicing problem.

NTERFERENCE from outside
l sources usually enters the re-

ceiver through the antenna, lead-
in, or a.c. power line. (In a few cases
it can be picked up by or may actually
originate from a defective or un-
shielded part in the set.) Identification
usually is simple, while locating the
source may be more difficult. In some
cases, elimination will be surprisingly
easy; in others you will have to use in-
genuity, unlimited patience, and a
combination of “cut-and-try” reme-
dies. Then, too, there are a few types
of interference (severe oscillator ra-
Giation, etc.) which cannot be elimi-
nated by any present method.

The following hints and corrective
measures will produce satisfactory re-
sults in the majority of cases. Their
use or listing may suggest other rem-
edies which are equally, if not more,
effective.

TYPE: Oscillator Radiation.

EFFECT: Black horizontal lines or
bars, zig-zag or “S"-shaped lines, diag-
onal lines, “pinwheels,” “chicken-wire,”
mesh or herringbone patterns (see
Figs. 1 through 5). Strong interfer-
ence of this type may completely ob-
literate the picture. (Usually, only
one local channel is affected.)

SOURCE: Nearby TV receiver. (In-
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terference may vary when sets warm
up or when the fine-tuning control on
either is adjusted.)

REASON: The local oscillator fre-
quency in receivers using a 25 mec. if.
falls within the TV band. When the
receiver is tuned to Channels 2, 3, 7
or 9, its oscillator will beat or fall
within the video frequency of Chan-
nels 5, 6, 11, 12, or 13. If the oscillator
stage is not completely shielded or iso-
lated from the r.f. and antenna cir-
cuits, it is capable of radiating over a
considerable distance (actually up to
several hundred feet). (The RTMA-
suggested 40-45 mc. i.f. eliminates os-
cillator radiation problems within the
v.h.f. band but will possibly introduce
another problem by subjecting the re-
ceiver to possible interference from
the new proposed high-power police
stations assigned to the 45 mc. band.)

REMEDIES: Oscillator radiation in-
terference often can be reduced or
eliminated by one of the following
methods. Experimenting may be nec-
essary since all receivers will not re-
act the same.

1. Install a booster at the offending
receiver. This is the most effective
since it isolates the radiating oscilla-
tor from the antenna circuit, but it re-
quires full cooperation from the owner
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ELIMINATING
OUTSIDE TVI

By

JOHN B. LEDBETTEIRR
Engineer, WKRC.TV

of the interfering set. In many cases
this will be difficult to obtain even if
the complainant offers to pay for the
booster. Diplomacy and a satisfactory
explanation of the trouble will be nec-
essary.

2. Shield the offending receiver.
This is sometimes effective but also re-
quires the owner’s cooperation. Satis-
factory results can often be obtained
by lining the offending set's cabinet
with copper screen or aluminum foil
{ Reynolds Wrap) and grounding it to
the chassis. A good common antenna-
receiver ground system is required
here (improper or inefficient ground-
ing may make the interference worse).

3. Readjust the antenna. Reorient-
ing either antenna, even slightly, may
shift the affected receiver out of the
path of the radiated signal. Try mov-
ing either or both receivers slightly or
relocate one in another part of the
room {(with the owners’ permission).

4. Ground the receiver. This is rec-
ommended in all cases unless the chas-
sis was not designed for grounding, A
few (i.e., those with series-filament
circuits) must be kept above ground.
Check the schematic or consult the
distributor if you are not familiar with
the circuit or have reasonable doubts,

5. Imstall a high-gain, highly-direc-
tional antenna. The yagi, “In-Line,”
“Circle-X,” *“Double-V’ and “Para-
con’” types are very good in rejecting
radiation from the back and sides of
the antenna. The conical usually is
not so good from this standpoint be-
cause of its four small pickup lobes
toward the sides. In a number of local
cases, excellent results have been ob-
tained with an inside conical or an in-
side loop, either as the sole antenna or
in parallel with the regular outside
unit. In one particular case, the in-
side conical (in parallel with an out-
side conical} completely eliminated all
traces of oscillator interference where
every other method had failed. (This
probably represents an isolated condi-
tion, but similar results have been ob-
tained in other cases. A condition of
perfect phasing appears to be the an-
swer.)

6. Shift the i.f. frequency of the of-
fending set. In a few cases, realigning
the interfering receiver's i.f. about 1
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ke. lower has corrected the trouble.
(This is not practical on the majority
of receivers because it affects band-
width, sensitivity, and stability to some
extent.) Such a change also requires
cooperation of the owner and may
place you in a ticklish position if
trouble should later develop in the
sel.

7. Install a wavetrap across the an-
tenna terminals. A i wavelength
open stub or high-pass filter may work
if the interference is not too strong.
Otherwise, part or all of the desired
signal may be eliminated along with
the radiated signal.

TYPE: Electrical interference.

EFFECT: Black and white streaks
(Figs. 6 and 7); may be accompanied
by flashes or varying brightness, pic-
ture tearing, or momentary loss of
sync.

SOURCES: Automwobile and truck
ignition systems. Smoke precipitators.
Neon signs. Electric machinery (power
saws, generators, lathes, drill presses,
pumps, etc.). Electrical appliances
(food mixers, vacuum cleaners, heat-
ing pads, ultraviolet lamps. electric
blankets, electric shavers, hair dryers,
beauty shop equipment, fans, refrig-
erators, washers, oil-burners, stokers,
etc.). Defective or loose light bulbs,
lamp sockets, plugs, or wall outlets.
(Old-type filamentary light bulbs may
interfere with a local TV channel, as
may other appliances. A local case in-
volving severe interference on Chan-
nel 4 was traced to an electrically-
operated steam wallpaper c¢leaner.)

REASON: Any electrical equipment
with a switch, thermostat, brush-type
motor, or other rotating or vibrating
device produces interfering pulses
whose fundamental or harmonic fre-
quencies fall within the bandpass lim-
its of the TV receiver. (The same ap-
plies to neon lights and other oscilla-
tory circuits.)

REMEDIES: For outside interfer-
ence -{automobile ignition systems,
electrical machinery, etc.), try raising
the antenna, reorienting it slightly or,
in extreme cases, relocating it on an-
other part of the roof (a directional
type must be used here). Run the
lead-in as far away from the source of
interference as possible and twist it
every foot or so. (Shielded cable
or coaxial line may be neccessary in
some cases, but the above procedure
should be tried first. The twin-lead
line is more eflicient, has less line
losses, and usually can be made to
work if the installation or rerouting is
carefully done.)

interference from electrical equip-
ment (appliances, ete.) should be cor-
rected at its source if possible. First,
check all lamip bulbs, sockets, ap-
pliances, etc., in the customer's home.
If this source is clear, ask neighbors,
nearby stores, garages, etec, for per-
mission to check electrical equipment,
fans, lights, cash registers, adding ma-
chines, pressure pumps, neon flashers,
ete. (A portable TV receiver or bat-
tery-operated AM receiver with a
built-in exploring loop is your best ally
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in locating electrical interference.)
When the source is found, ground the
metal case of the equipment if pos-
sible, and install a low-pass filter in
the a.c. power line (as close to the of-
fending motor or moving contacts as
possible). A simple filter (.01 to .1 #fd.
condensers from each side of line to
chassis) will work in most cases. Stub-
born, hard-to-cure interference can be
caused by defective. worn-out motors
or brushes. A filter may not help in
these cases, and replacement of the
worn unit may be the only remedy.

TYPE.: Diathermy Interference.

EFFECT: Jagged horizontal bars
which move slowly up and down the
screen, sometimes accompanied by a
low-pitched hum or tearing noise in
the sound (Fig. 8).

Fig. 4, Mesh or herringbone pattern
which is typical of an oscillator

radiation interference condition.
Fig. 5. This “chicken-wire”

pattern often is characteristic
of osc. radiation interference.

A strong signal may cause impair-
ment or complete loss of sync.

SOURCE: Diathermy equipment in
hospitals, doctors’ oflices, etc.

REASON: A radiated signal from
diathermy equipment covers a very
wide band of frequencies. {(Interfer-
ence, however, is limited mostly to
prewar diathermy equipment. Mod-
ern equipment is well-shielded and ra-
diated strength is kept within FCC re-
quirements.)

REMEDIES: Interference should be
corrected by shielding and installing
a low-pass filter on the equipment it-
self, If the source is located, notify
the owner. Reporting the trouble to
the FCC should be done only as a last
resort.

(Continued on page 115)

Fig. 6. Electrical interfzrence often
appears as black streaks. accom-
panied by momentary flashing,

>R
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Fig. 7. Ignition interference
causes no loss of sync. but an-
noying streaks on the picture,

Fig. 8. This familiar type of inter.
ference is caused by diathermy
equipment operated in vicinity.
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UNIVERSAL DESIGN CURVES

By

M. B. KNIGUT
RCA Victor Division
Harrison, N. .

HIS article, the first of a series,

I is an expanded treatment of the

author’s discussion on practical
RC tone-control circuits which orig-
inally appeared in the November 1951
issue of this magazine. The present
series will describe simple circuit ar-
rangements suitable for particular
types of tone control and include fre-
quency-response curves obtained with
each circuit. The curves permit rapid
evaluation of the ability of a circuit to
fulfill specific design requirements.
They also indicate the preferred poten-
tiometer taper and facilitate the choice
of component values.

The article in the November issue
included two simple tone-control cir-
cuits; one for fixed or variable treble
attenuation or fixed bass boost, and
another for fixed or variable treble
boost or fixed bass attenuation. This
article covers a circuit designed pri-
marily for variable treble attenuation.

Fig. 1. Application of the circuit of Fig.
4 with R much larger in value than Ri.

for Tone-Control Circuits

Part 1.

Fig. 1 shows a tone-control circuit
for fixed or variable treble attenuation
or fixed bass boost. It was shown in
the November article that a disadvan-
tage of this circuit when used for vari-
able treble tone control is its inability
to provide a gradual tone adjustment
over the full range of the potentiome-
ter. Fig. 4 shows an equivalent circuit
for a variable treble-attenuating tone
control which, when properly applied,
permits a smooth adjustment even
with a linear pot.

This circuit is often used as shown
in Fig. 1. In this circuit the resistance
R, is the effective parallel value of the
plate load resistor, R,, and the plate
resistance, r, of the tube V,; the po-
tentiometer R is used as the grid re-
sistor, R;, and is much larger than R..
As a result, this circuit behaves much
like the circuit shown in Fig. 2 and has
the same disadvantages. To obtain
gradual tone adjustment, it is desir-

Fig. 2. Circuit providing fixed or variable
treble attenuation and fixed bass boost.

VOLTAGE OUTPUT db

a2

__)
Fig. 4. Equivalent
circuit for a variable
treble attenuating
type of fone control.

-
Fig. 5. Preferred ap-
plication of the cir-
cuit of Fig. 4 with the
potentiometer used
as plate load resistor.

(—

Fig. 3. Universal de-
gign curves for cir-
cuit of Fig. 5 when
R/R. is equal to .2.
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The technician or andio enthusiast can use

this practical design data for home-buill equipment.

able to make R small compared to R..
Because a reduction in the value of the
grid resistor would result in an objec-
tionable loss in gain, the logical solu-
tion is to use the potentiometer as the
plate load resistor, as shown in Fig. 5.
With this arrangement R, is eqgual to

L
i+ 1

Tp E

and will usually vary between the
limits of one-fifth R (if V, is a triode)
and five times R (if V, is a pentode).
The frequency-response curves for this
circuit, shown in Figs. 3, 6, 7, 9, and
10, indicate that a potentiometer with
a logarithmic taper is desirable if V.
is a triode, but if V, is a pentode a
linear pot is usually preferable.

When the circuits shown in Figs. 1,
2, and 5 are used in high-level stages,
care must be taken to avoid excessive
distortion. Where high frequencies are
being attenuated appreciably, the a.c.
load impedance presented to tube V,
is quite low and, as a result, the maxi-
mum permissible grid swing is reduced.
It is not advisable, therefore, to at-
tempt to obtain the maximum output
voltage indicated in the *“Resistance-
Coupled Amplifier Charts” found in
tube handbooks. Particular care must
be taken not to attempt to obtain too
much output voltage when the circuits
are used for fixed bass boosting. When
the circuits are used for treble attenu-
ation, the distortion may not be objec-
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Fig. 6. Design curves for circuit of Fig. 5 when R/R. = .5.

tionable because of the coincident at-
tenuation.

Distortion may be minimized by
methods other than simply using the
circuits in relatively low-level stages.
The experienced designer can adjust
the grid bias on tube V, to compromise
between the relatively high a.c. load
impedance at low frequencies and the
lower load impedance at high frequen-
cies. This compromise can usually bhe
achieved by a slight decrease in bias.
Another method, which reduces the
gain, however, is the addition of re-
sistance in series with the plate of V,.
This latter method may be particular-
ly useful with the circuit of Fig. 5 if
V. is a triode because it may permit
smooth tone control with a linear po-
tentiometer.

To illustrate the use of the design
curves, let us design tone controls for
both a triode and a pentode, using the
circuit given in Fig. 5. In each in-
stance we shall assume that we want
the maximum treble attenuation (y
1) so that attenuation of 3 db is ob-
tained at 1500 cycles. (The letter ¥
denotes the setting of the tone control
and is defined to mean the fraction of
the total resistance of R included
across condenser C.)

For a triode tone-control circuit, sup-

Fig. 9, Design curves for circuit of Fig. 5 when R/R, — 2.

VOLTAGE OUTPUT db
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®suni0 TAPER, ARROW INDICATES CLOCKWISE ROTAT'ON
(A)

® LINEAR POT
8)

Fig. 8. (A) Typical triode tone control capable of providing 3 db of attenua-
tion gt 1500 eps. (B) Pentode tone control for 3 db attenuation at 1500 cps.

pose we are using a 6SN7GT in accord-
ancc with operating conditions given
in the Resistance-Coupled Amplifier
Charts. The plate load resistor, B,, is
50,000 ohms, the grid resistor, R,, of
the following stage is 250,000 ohms,
and the plate supply voltage is 300
volts. The cathode resistor, R:, is 1500
ohms and the value of mu, obtained
from the tube data, is 20. In order to

Fig, 10, Design

VOLTAGE OUTPUT db

www.americanradiohistorv.com

determine the value of R,, we first cal-
culate the value of Ro, the effective
parallel value of the grid resistor, R,,
the plate load resistor, R, and the
plate resistance, 7, of tube V,. As was
mentioned in the preceding article, we
have found a formula which may be
used to calculate Ro directly with fair
accuracy. (It must be remembered
(Continued on page 111)

curves for circuit of Fig. 5 when R/R, = 5.
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HAMN AGAIN
at
DISANTER SCENE

By IHAL SAGERT, W9BEF
Comm. Engr.. Chicago, Rock Island & Pacific R. R.

A UTRUR ol
rt":’E ﬁ

A patrolman, equipped with a two-way radio, reports
on the condition of the dikes which were thrown up
around the North Omaha pumping station during floed.

Amateurs win new laurels for their tireless

battle against the Midwestern Hoodwaters.

WO-WAY communications equipment, in

many instances manned by hams, played a

decisive role in the epic struggle between the
Missouri floodwaters and persons whose homes
lined its banks.

While the hams who spent countless hours at
the mobile and fixed transmitters expect no offi-
cial recognition of their sacrifices, they do deserve
a resounding “Well done!”.

In Omaha and Council Bluffs, hams, industry
representatives, as well as local and federal agen-
cies worked together as a team to coordinate
defense and rescue efforts. For ten days and
mnights hams operating on the Union Pacific Rail-
road frequency of 160.29 mc. manned stations set
up in the Omaha City Hall and the Union Pacific
headquarters building. From these stations were
dispatched the emergency crews which were then
rushed to the scene of possible breakthroughs.
Vital information on the condition of the dikes was

Mobile station receiving
orders from the net con-
trol with Harry Snyder of
Fremont. Neb.. as operator.

Amateur radio control station
with Roy McCabe, WOUVU
of Fremont at the controls

and Mrs. L. Conklin, WONXW. relayed periodically by patrolmen who walked the
of Manilla, lowa, about lo levees and reported their observations by means of
take the “graveyard” shift. portable two-way radio units. —30—
One of the dike patrolmen making his half-hourly report to Radio maintainer straps handset to shoulder strap where
the flood control headquarters over his Motorola “Walkie- handset receiver permits continuous monitoring of 160.29
Talkie.” These meén maintained 24.-hour watch on the dikes me. channel. Note that the dike patrolman wears a life jacket
to report leaks, signs of weakness, and incipient collapses. in addition to his compact transmitter-receiver carrying case.

RADIO & TELEVISION NEWS
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“PUBLIC AD

JAMES KAUKE

barker is rapidly drawing to a

close with the widespread adop-
tion of small public address systems by
carnivals, bingo games, sideshows, and
other similar attractions.

Formerly the barker or operator de-
pended a great deal on the volume of
his voice. With the use of a small
public address system, voice volume is
no longer important, and any desired
crowd or gathering may be covered
with little effort on the part of the
operator.

With the high noise level of the
average sideshow or carnival, only
those in the immediate vicinity of the
barker could hear the “pitch,” with the
result that the maximum crowd was
not attracted. With a public address
system, almost any size crowd may be
covered with the same effort.

For carnival or sideshow use, the
maximum usable volume is determined
by the proximity of the neighboring at-
tractions, and the noise level. To avoid
conflict with the other shows, either a
staggered operating schedule must be
used, or the volume held down to the
minimum necessary for coverage. For
the majority of applications of this na-
ture, relatively low output power is
adequate, and amplifiers in this service
usually develop between three and
twenty watts of power, with the aver-
age unit having an output of about ten
watts.

The personnel using equipment of
this type are non-technical, and conse-
quently the equipment must be simple
to operate and have a minimum of
controls. As the equipment may be
subject to rough handling it must be
designed to operate satisfactorily un-
der almost any conceivable condition.

In most outdoor installations it is
necessary to dismantle the equipment
at the close of business each day, and
this requires that the installation be

1952

THE day of the leather-lunged

July,

Earn extra income by renting or selling compact

p-a. systems for hall, church, or carnival use.

as simple and lightweight as possible.
Bulky equipment or eomplicated in-
stallation will defeat the “simple” ap-
peal, and tend to build sales resistance
on the part of the customer.

It is a common practice to use music
to fill in the intervals between shows
and act as an added attraction. This
music can be easily supplied by a small
phonograph connected to the phono in-
put of the amplifier if the amplifier has
provision for such input.

The amplifier shown on this month’s
cover fulfills these requirements ade-
quately. It is a ten watt model E-10
manufactured by the Newcomb Audio
Products Company, and is furnished
with both microphone and phono input.
A carrying case with a self-contained
speaker is also available for portable
applications. A tone control circuit
allows the operator to adjust the tone
for the best coverage.

Multiple output connections are
available to allow the use of speakers
of various impedances, or different
combinations of speakers.

In the matter of microphones for use
in such installations, the user has a
wide selection of types from which to
choose.

A hand-held unit has many advan-
tages in this type of work as its use is
not limited to a single person but can
be passed around as required.

The microphone shown on this
month’s cover, the American Micro-
phone Company’s DAG, is another such
possibility. It is a “chest” type which
uses a leather-covered spring steel
strap to hold the microphone in correct
relation to the user’s mouth.

Desk and floor-stand models, while

www.americanradiohistorv.com

allowing less freedom of movement for
carnival barkers, etc., are excellent for
banquet speakers, pulpit installations,
and such. Lapel mikes offer still an-
other possibility, especially for indoor
and relatively quiet installations, but
may be less effective in outdoor loca-
tions because of the background noise
picked up.

A great many different types of
speakers may be used, depending on
the particular application. For indoor
installations, any of the several con-
ventional speakers mounted in baffles
or carrying cases may be used with the
housing selected on the basis of a tem-
porary or permanent installation.

In outdoor installations, the speaker
requirements are more exacting, es-
pecially if the installation is of a per-
manent nature. The speaker should
be selected for its weatherproof qual-
ity and field of coverage.

Various types of speakers are avail-
able for outdoor installations. The
most popular are the trumpet, radial
reflex, and the wide-angle type shown
in the cover photo. The exact type se-
lected will vary with the area to be
covered, and should be chosen onr this
basis. The unit pictured is an Altec-
Lansing speaker which is especially
suited for wide angle coverage. In
other applications it is probable that
another type would be better suited.

The convenience of small p.a. sys-
tems in applications of the type illus-
trated has done much to increase the
appeal of carnivals and other types of
sideshows, and offers an additional
source of revenue for the service tech-
nician and dealer in equipment of this
type.
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A type of interference due to slope
detection. This circuit fault was fairly cem-
mon in the early intercarrier video sets.
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ing the picture signal is trans-

mitted on an amplitude modulat-
ed carrier while the sound signal is
sent along on a frequency modulated
carrier, 4.5 mc. higher than the picture
carrier. At the receiver the local
oscillator beats with both picture and
sound carrier and produces an i.f. sig-
nal in which the sound carrier is 4.5
mec. lower than the picture carrier.
Most old type television receivers sep-
arate the sound and picture carriers
in the i.f. section and amplify and de-
tect them in different sections of the
receiver. In the intercarrier system
both sound and picture carrier are
amplified together through all i.f.
stages. At the second detector the
sound and picture carrier produce a
beat signal of 4.5 mc. and this beat
signal carries the frequency modulat-
ed sound as well as some of the ampli-
tude modulated picture signal. Al-
though no second local oscillator is
used here it is correct to consider this
a double superheterodyne system be-
cause effectively two if. frequencies
are used. The 4.5 me. if. signal is
then amplified and the FM sound sig-
nal which it carries is detected in
either a ratio detector or discrimi-
nator circuit.

The obvious advantage of the inter-
carrier system is the fact that the 4.5
me. i.f. which is fed to the FM detector
remains at exactly that frequency re-
gardless of local oscillator drift or
misadjustment of the fine tuning con-
trol. As a matter of fact in many in-
tercarrier receivers the fine tuning
control is omitted. Another great ad-
vantage of the intercarrier system is
that it is possible to detune the receiv-

lN PRESENT television broadcast-
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er for extremely weak signal areas
and still get clear and undistorted
sound. Just how this helps out in a
fringe location is shown in Fig. 2. The
dotted lines represent the normal lo-
cation of the picture and sound carrier
on the i.f. response curve. Shown in
solid lines is the arrangement obtained
by detuning slightly and sliding the
picture carrier up on the i.f. response.
A picture signal increase of 2:1 can be
achieved here and although this re-
sults in some loss of fine detail, this
loss is often tolerated to get more con-
trast. If such detuning were attempt-
ed in a “split-sound” receiver the
sound i.f. would be incorrect and the
FM detector would produce only a
garbled and distorted noise.

Early Intercarrier Sets

As most TV technicians have ab-
served, older intercarrier receivers are
subject to a number of annoying de-

Fig. 2. Normal location of the picture and
sound carrier on iJf. response curve (dot-
ted lines) and arrangement obtained by
detuning slightly and sliding the picture
carrier up on i, response (solid lines).

PIX CARRIER
(FRINGE)

6 db —

SOUND
CARRIER (NORMAL)
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Improved Intercarrier
Sound yystem

By

WALTER H. BUCHSBAUM

Author, “Televisic;n Servicing”

Cireuit details and alignment data on
a sound system being used in many of

the 1952 model television receivers.

fects. Probably the most notorious is
buzzing. The symptoms are quite easy
to recognize and often very difficult to
cure, The sound system produces an
audible buzz or hum which is especial-
Iy bad on strong stations. Sometimes
this buzz can be reduced by careful
alignment of the ratio detector and all
45 me. circuits, sometimes nothing
seems to help. When viewed on the
oscilloscope this buzz turns out to be
the regular 60-cycle vertical synchro-
nizing pulses which are being ampli-
fied along with the FM sound signal.
As mentioned before, the 4.3 mc. beat
signal contains both the FM sound
carrier and the picture carrier of
which the 60-cycle pulses are the most
pronounced feature. Another draw-
back of some earlier intercarrier sys-
tems was the appearance of a fine,
grid-like interference pattern on the
screen. This was the 45 mc. signal
becoming visible due to an overly
broad video amplifier response curve.
The other extreme, a narrow video re-
sponse curve, resulted in loss of fine
picture detail and a dull and fuzzy ap-
pearance. One other disadvantage of
the earlier intercarrier circuits was
the operation of the ratio detector
under strong ignition noise. Because
of the fairly large electrolytic con-
denser, often 10 w#fd., strong noise
pulses appeared to “punch holes” in
the sound by silencing the detector
circuit for audibly long periods. The
“gplit-sound” receivers used a dis-
criminator circuit which suppressed
noise pulses but did not exhibit any
long silent periods.

One more drawback of the earlier
intercarrier sets was the limited band-
width used both in the i.f. and video
amplifier sections. In the i.f. this was
done to avoid slope detection of the
sound signal. If the video detector,
by slope detection principles, removes
the FM sound modulation this sound
signal is amplified by the video ampli-
fier and looks like the 400-cycle bar
interference shown in the photograph
of Fig. 1. In older receivers the if.

RADIO & TELEVISION NEWS
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bandpass is so arranged that the sound
i.f. is at the flat bottom portion of the
i.f. curve. To reduce 4.5 mc. interfer-
ence in the picture, the video frequen-
cy response of some low cost receivers
appeared like the curve in Fig. 3A.
The curve in Fig. 3B is closer to the
ideal and will give much snappier pic-
tures and finer detail.

Because of these shortcomings inter-
carrier circuits were used mainly in
inexpensive receivers where the fact
that one or two tubes could be elimi-
nated outweighed the poor perform-
ance of the set. Recent developments,
however, have shown that an inter-
carrier system can be designed which
exhibits all of the advantages and
none of the shortcomings of the ear-
lier models. There are no substantial
savings in parts or labor in this im-
proved system, but its superior per-
formance has caused it to be adopted
by practically all nationally-known TV
manufacturers. The improvements
made in the original system are not
all as obvious as adding another 4.5
mc. i.f. amplifier tube. Some of these
new features can be incorporated in
older sets and eliminate some chronic
complaints, others may require exces-
sive modification. Understanding the
principles involved and their applica-
tion in circuits will help the technician
with older sets as well as with the
1952 models now using these circuits.

Interearrier Improvements

The most outstanding and most ben-
eficial change is the addition of a
second 4.5 me. i.f. stage and the re-
moval of the 4.5 mc, i.f. directly at the
second detector. The additional i.f.
amplifier provides much greater se-
lectivity to the 4.5 mc. signal and more
effective rejection of lower frequency
video signals. Instead of the two
tuned circuits shown in the block dia-
gram of Fig. 4A, the three resonant
circuits in Fig. 4B, the new version,
give improved sound sensitivity as
well as less interference. In the first
system the ratio detector is driven by
a single tube which usually was de-
signed to provide some limiting on
very strong noise pulses. When weak-
er signals reached its grid, no limiting
occurred. Thus the entire burden of
rejecting amplitude modulation fell
on the ratio detector circuit. This cir-
cuit, however, rejects AM signals best
on medium strength signals. When
either very weak or very strong sig-
nals are used, AM rejection is not too
good. Note that in the improved in-
tercarrier version the tube immedi-
ately preceding the ratio detector
works -as a true limiter, which is pos-
sible because it receives sufficient sig-
nal to build up a high grid bias. Low
screen voltage, together with high
grid-leak bias, clip and limit much of
the AM portion of the 4.5 mec. i.f. This
permits the ratio detector to do a
much better job of removing the re-
maining AM components, especially
since the signal coming from the limit-
er is almost constant in amplitude, re-
gardless of the received signal
strength. The gain in the first 4.5 mc.
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Fig. 4. (AR) Block diagram of early-type intercarrier circuit. (B) New version (see text).

i.f. amplifier need only be from 20 to
30 times to give enough signal for the
limiter and ratio detector. Pentode
i.f. amplifiers like the 6AU6 which is
most often used in this circuit, usually
provide at least a gain of 30 times.
Since the 4.5 mec. signal is taken off
at the detector, much less of it is am-
plified in the video amplifier section.
But to make absolutely sure no 4.5 mc.
interference can occur, a series or
parallel trap is often used in the video
amplifier. With the use of such a trap
it is possible to extend the video am-
plifier response curve to about 4 mc.
and yet provide a sharp dip at 4.5 mc.
Such a curve is shown in Fig. 3B, and

will invariably add greatly to the snap
and resolution of the picture, On large
screen tubes the difference in video
response curve is quite pronounced.
The circuit of Fig. 5 is typical of the
improved versions of the intercarrier
system. The ratio detector section is
the balanced type and differs from
older circuits mainly in the use of a 2
ufd. condenser for (... The smaller
value helps reduce *“holes” due to igni-
tion noise. The 6AU6 limiter tube
operates at low screen voltage, usually
about 60 volts, and grid leak bias is
developed across R, the 120,000 ohm
grid resistor. In the circuit shown
(Continued on page 120)

ASMC LF AWP
6AUE

CHIS VIDED <4120V,
AWR

Fig. 5. Improved intercarrier system. Ra-
tio detector section is the balanced type.
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~ Unique :
agnetic-Tape
plications

DBy LEON A. WORTMAN

Director of Adv. and Sales Promotion
Budio & Video Products Corporation

S “REEL REVIEW,” a monthly
A feature in this magazine, gains
recognition, more interesting
information and unique applications of
magnetic tape are brought to our at-
tention. One of the most unusual, and
rather interesting, applications we
have encountered is the way in which
the “Ice Capades” show uses pre-
recorded magnctic tapes.

The “Ice Capades” is an itinerant
unit, traveling around and across the
entire nation several times a year. It
is continually faced with the problems
of setting-up and tearing-down. The
cast of “Ice Capades” is quite large,
enabling the presentation of extrav-
aganzas on ice. Such presentations as
“Snow White,” “Student Prince,” and
“Cinderella” are staged with music,
singing, dialogue, and special dance
routines. The problems of feeding a
public address system are obviously
extremely difficult and quite unusual.
The technical directors of the “Ice

Donna Atwood. star of
Ice Capades of 1952,
gives her reaction to the
Ice Capades’ unique use
pre-recorded
The Ampex Model 200
has traveled more than
30,000 miles and re-
corded and played
back an average of
360 shows a year. The
equipment is still in use.

tape.

A diversified group of orqanizations have adopted

magnetic tape to solve special sound problems.

Capades” found the solution to this
particular problem in pre-recorded
magnetic tape.

The cast of actors and singers pre-
record all singing and dialogue on
magnetic tape. Continuous rehearsals
and applications of the art of editing,
so practical with magnetic tape, pro-
vide the show with the best possible
audible elements of the productions.
During the actual performance, the
magnetic tape is fed into a mixing con-
sole. Microphone pickups are placed
in front of the huge orchestra which
travels with the “Ice Capades.” The
orchestra, following the conductor's
baton, then plays in synchronism with
the tape recorded vocals. The per-
formers on the ice “mouth” the pre-
recorded vocals and dialogue as they

Robert J. Coar. coordinator of the Joint Senate and House Recording Facility in
Washington, is shown with Senator Joseph C. O'Mahoney of Wyoming in the tape
recording room. The Facility is made available to members of the House and
Senate for recording progress reports for the benefit of their constituents.

www americanradiohistorv.com

go through the skating routines.
Everything is amplified and piped
through horns suspended above the
rink. Therefore, during the perform-
ance the audience sees skaters, actors,
and a live orchestra all going through
the motions of a live performance
while a good portion of the sound is
actually coming from the magnetic
tape. John A. Harris, president of the
“Ice Capades,” writes that the illusion
is perfect, enhanced by the fact that
no microphones can be seen on or above
the ice. Microphones would represcnt
a real hazard to skaters and their use
would, therefore, be undesirable.

Several questions regarding mag-
netic tape were submitted to Mr.
Harris: Do you have confidence -in the
durability of magnetic tape and the re-
cording equipment? How much usage
have you given your present equip-
ment? How often do you service the
equipment? Mr. Harris replied that
his machine has worked three full sea-
sons and traveled more than 30,000
miles, doing an average of 360 shows a
yvear. He states they are quite satis-
fied with the job that magnetic equip-
ment has done and that it has cer-
tainly stood up well. Once each vear
the machine is checked over completely
and the only important replacements
have been those that would have been
necessary anywhere. such as brake
bands and mechanical parts that just
wear out from use.

Donna Atwood, star of the “Ice Ca-
pades,” added, “I had great concern in
our first year of the presentation of
the dialogue because we were using
discs. Regardless of how many discs
they used, there was always the sur-
face sound present and in s¢ many
cases scratches would develop but,
most of all, the fact that the slightest

(Continued on page 112)
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IMPROVED

BROADBAND
CONVERTERS

By

ALVIN B. KAUFMAN,
WeYOV :

HE author's article on broad-

I band converters which appeared

in the March 1950 issue of Raplo
& TELEvVISION NEwS was received with
so much enthusiasm by the SWL and
amateur, that the author felt that
new design improvements should be
passed along to the reader. The modi-
fications for improvement require no
major overhaul for those who built the
two-tube converter and, for the new-
comer, complete construction details
are supplied on a converter that may
be built with limited finances and
without any of the bugs or complica-
tions encountered in many such units.

The reader will be pleased by the
simplicity and straightforward design
of this converter, which may be used
on the 75, 40, 20, or 10 meter amateur
bands as well as on aircraft, police, or
civil defense frequencies.

In general, there are two types of
converters presently in use. By far the
most common is the tunable converter
wherein the receiver is tuned to a fixed
point and the converter oscillator fre-
quency is varied so as to produce a
conversion or mixed frequency, always
at the same frequency to which the
receiver is tuned. The other type of
converter, not commonly in use, em-
ploys a wide-band r.f. input and out-
put and a fixed-frequency oscillator.
This is the "broadband converter.” Its
output frequency varies with the fre-
quency of the incoming signal and
must be detected by tuning the re-
ceiver rather than the converter.
The converter to be described is of the
“broadband” variety with another im-
portant innovation added, i.e., crystal
control.

One common complaint about prac-
tically all high-frequency converters
is frequency drift and, for the builder
without a signal generator, difficulty in
securing proper operation. Crystal
control eliminates both of these trou-
bles. There are no tricky adjustments
and no difficulties encountered in tun-
ing or finding the frequency range
covered by this converter. With the
proper crystal frequency your car or

July. 1952
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Side view of converter. Oscillator
adjustment screw is on top while
mike jack end rd, input adjust-
ment can be seen on the right.

This new version of the unit originally described in the

March 1950 issue features lowered background noise,

better signal-to-noise ratio, and an improved over-all gain.

house radio tunes the ham band as a
perfect “bandspread” unit. Transmit-
ting or receiving type crystals are used
in the converter; the crystal frequen-
cies to use for the different bands will
be indicated during a discussion of the
converter. The crystals used are not
expensive as an accurate frequency is
not required. No special frequency
unit is required for the ten-meter
band.

A two-tube converter of this type
admittedly does not have the gain of
a four- or five-tube unit, but neither
is it as expensive. In its field of opera-
tion its good points certainly outweigh
any objections to its lessened sensi-
tivity or slight loss of bandwidth when
used on the ten-meter band. On the
ten-meter band the author has re-
ceived signals from all over the coun-
try and considers the sensitivity satis-
factory.

There is one prerequisite that must
be met when a broadband converter is
used. The broadcast receiver tunes in
the converted signal as if it were on
the broadcast band. This means that
the BC receiver must be completely
“dead” at nearly full volume when the
antenna is not connected. Car ra-
dios, being well shielded, generally
have no pickup, but the average inex-
pensive a.c.-d.c. set may have exces-
sive pickup in which case it would in-
terfere with the short-wave signal. In
any case a shielded cable must be used
from the converter into the broadcast
receiver. This cable should be of the
low-loss coaxial type such as RG 29/U,
RG 58A/U, or RG 62/U, etc. With the
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converter connected to the receiver a
small amount of broadcast signal may
come through until the converter
warms up and supplies a signal and
background noise to operate the a.v.c.
in the receiver.

The converter employs two tubes,
one as a crystal-controlled oscillator
and one as mixer. Starting at the an-
tenna the r.f. signal may be tapped
into the r.f. coil a few turns from the
bottom or fed in through the coupling
antenna coil as shown in the sche-
matic. This coil is of the high-“Q”
type. A National XR-50 coil form is
wound with sufficient wire so that
with its variable iron core and the
tube's input capacity it will tune
through any band selected. The coil
windings for 75 meters and the lower
frequency may be either layer or
scramble wound without apparently
affecting the broadband converter per-
formance. For the higher frequencies
it is desirable to space the winding the
length of the XR-50 coil form but by
experience it has been found that when
this coil form is used the winding is
not critical, making only a few hun-
dred ke. difference in the tuning range
allowed by the slug adjustment. The
additional capacity introduced into the
r.f. grid coil circuit by the coupling
coil and shielded lead, etc. may, in
some ¢ases, necessitate the removal of
several turns on the higher frequency
coil in order to obtain the best tuning
range. In all cases the best “Q” is se-
cured when the tuning slug is as far
out of the coil as possible. If neces-
sary, the grid coil should have its
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Fig. 1.

Circuit of the “improved” broadband
converter. See Fig. 2 for schematic of orig-
inal unit. The 8AS6 specified in the parts

list, while widely used in commercial equip-
ment and generally available at wholesalers.
may be difficult to obtain. In this case,
the new 86BN6 may be used as a substitute.

winding reduced from the turns given
in the coil table accompanying Fig. 1.

The coil shows high “Q” over a wide
frequency range, falling off rapidly
from the selected frequency out some
distance. Rather than lower the “©Q” by
loading the coil with a resistor, which
would “broaden the response’” to the
detriment of the center frequency gain,
no loading devices were used. In televi-
sion where a flat response over a wide
frequency range is required, loading
is employed even though loading ef-
fectively lowers the resonant fre-
quency gain of the coil. Summed up in
simpler words, the unit will be “hot-
test’”’ near the peaked frequency of the
coil. This coil's iron core should be

adjusted after it is connected to the
antenna so that it will resonate close
to the frequency at which your trans-
missions are taking place or at that
section of the band where peak per-
formance is desired. In actual prac-
tice the performance over the entire
band is quite satisfactory.

The plate of the 6AS6 is connected
to a Miller 472-UA r.f. coil. The Miller
472-UA coil is a broadband broadcast
coil designed to couple an antenna to
the grid of the first r.f. tube, which is
untuned. Here it is used in reverse.
The grid winding is used as the plate
winding in the converter, while the
antenna coil feeds the converter out-
put into the broadcast receiver an-
tenna input. See Fig. 3. This coil
must be modified slightly from the
manufacturer’s configuration to fit
this circuit. The grid return and bot-
tom of the antenna coil are connected
and are common on one post. These
must be unsoldered and one wire
shifted to the unused lug on the Mi-
carta strip. The aluminum shield can
which houses this coil may be dis-
pensed with, as was done on the au-
thor’s unit. to provide a more compact
converter.

The special 472-UA coil is available
at most wholesale radio stores, but
may also be secured from the J. W.
Miller Company, 5917 South Main
Street, Los Angeles 3, California.

The use of a broadband broadcast
frequency coil in the plate circuit of
the converter makes special shielding
unnecessary. Where both the plate
and grid circuits are tuned to the same
frequency (as in some converters)
careful shielding is required or the
circuit may *“take off” into tuned-
plate, tuned-grid oscillator action.

The crystals used in the converter
may be either of the transmitting or
receiving type. Westline transmitting
crystals were used by the author. The

Bottom view showing placement of parts. As mentioned in text. the mike jack, trans-
mitter button, and “s.w.b.c. switch” are not required but are merely accessories.

MIKE JACK

TRANSMITTER
BUTTON g

MILLER

ANTENNA RECEPTACLE

40

RE INPUT COIL

PwR 8 CONVERTER
GUTPUT LEADS

472-UA OSCILLATOR CoiL {L3) b |

www americanradiohistorv.com

crystal frequency selected should pref-
erably be at the low frequency end of
the band. This is done so that as the
incoming short-wave signals increase
in frequency the resultant conversion
frequency is also higher and thus the
receiver is tuned to a higher fre-
quency. On certain bands this permits
adding a factor to the broadcast re-
ceiver dial setting and reading it di-
rectly in the short-wave frequency!
The crystals should be of the follow-
ing frequencies. A 3000 kc. crystal
should be used for the 75-meter band.
Here the low frequency end of the
band, 3500 kec., will appear at 500 kc.
on the broadcast receiver while 4000
ke, the high frequency end of the
band, will appear at 1000 kc. on the
dial, etc. Thus for the 75-meter band
a factor of 3000 would be added to the
dial indication. Any crystal frequency
close to 3000 kec. would be satisfactory
and such crystals may be found in
surplus or may be ground on special
order for a few extra dollars. A 2500
ke. crystal could be used, in which
case the 75-meter band would fall be-
tween 1000 and 1500 kc. on the re-
ceiver. The crystal frequency selected
depends, to a large degree, on how
accurately you wish the broadcast dial
to reflect the short-wave frequency.
For the 40-meter band a crystal fre-
quency of 5800 to 6500 kc. can be
used. A 6000 kc. unit is preferable as
the low frequency end of the bard
would appear at 1000 kc. on the re-
ceiver and the broadcast dial could
be read directly in short-wave fre-
quency by adding a factor of 6000. The
20-meter band could be covered by a
crystal frequency of 6450 to 6750.
Again 13,000 ke, would be best, the
low frequency end of the band appear-
ing at 1000 kc. on the receiver. A fac-
tor of 13,000 would be added to make
this band track on the receiver. In
this case a 63500 kc. crystal would be
used, and its second harmonic of 13,000
ke. injected into the mixer tube. These
lower frequency bands present no
problem of frequency coverage as they
are only 300-500 kc. wide and thus
the radio receiver gives more than
adequate coverage and sufficient band-
spread. The 10-meter band, being 1700
ke. wide, cannot be entirely covered
by a broadcast receiver, but the band-
spread action is excellent as the band
covers more of the dial. Actually for
a given increment of dial movement
the receiver would tune the same fre-
quency difference on any bands and
there would be no difference in selec-
tivity on any of these bands. The
proper crystal frequency for 10-meter
coverage depends upon which section
of the band you wish to receive. My
choice is from 28.5 megacycles to 29.6
megacycles. This calls for a 7000 kc.
crystal. Its fourth harmonic falls at
28 megacycles and thus by adding 28
to the receiver dial a 28.5 mc. signal
appearing at 500 on the dial would be
read 28,500, The factor would be 28
or 28,000. An advantage here is that
7000 to 7010 kc. crystals are easily ob-
tainable as they are in the 40-meter
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band. To cover from 29,700 kc¢. down.
a 7050 kc. crystal is necessary.

A 10-meter version of the converter
was constructed and installed in the
author’s car to complete a mobile sta-
tion. Although the previous informa-
tion regarding crystals, coils, etc.
applies to this unit, as well as the old
dual 6AG5 converter (Fig. 2), there
are additional new features requiring
explanation of adjustment or theory.
During experimental development of
this converter it was determined that
the popular 6AKS5 tube was not satis-
factory as a converter oscillator for
two reasons. This tube is rated at 180
volts maximum plate supply and the
tubes tested were gassy enough to
ionize at the admittedly high supply
voltage of 250 volts d.c. The worst fea-
ture was the wide change in transcon-
ductance when the tube was subjected
to vibration. The B6AG5 possesses
neither of these objectionable fea-
tures. Of course, this does not con-
demn 6AKS tubes for other uses.

The oscillator section of the con-
verter consists of a single 8AG5 tube
whose screen grid circuit is wired as a
Pierce oscillator and whose plate cir-
cuit is resonated to the fundamental
or harmonic frequency required. A
low frequency crystal is used for the
high frequency bands, as outlined pre-
viously, and the plate circuit of the
oscillator is tuned to a multiple of the
crystal frequency. Both the oscillator
coil and the r.f. input coil are tuned
while operating the converter into a
receiver.

The receiver must have either an
*“S” meter, no a.v.c.,, or a very weak
input signal applied to it. If a signal
generator is not available any signal
may be tuned in by the receiver on the
ham band. Even without alignment
there will be enough signals coming
through for this purpose. After a sig-
nal or carrier is tuned in, the r.f. oscil-
lator coils are tuned by their iron
cores for maximum receiver output.
It is advisable to disable the a.v.c. cir-
cuit in the receiver if the receiver does
not have an “S” meter or peak tuning
may be almost impossible. Where a
high gain ham receiver is used for this
tuning operation, a certain amount of
broadcast leakage may be expected
which will not appear with a car or
home-type receiver.

The antenna may be coupled into the
converter by tapping directly into the
coil, or by means of the variable im-
pedance antenna coupler as shown in
the dual 6AGS converter schematic
(Fig. 2), or by using an antenna cou-
Pling coil (Fig. 3). The variable im-
pedance antenna coupling has been
used on many other signal boosters,
but the author has found the coupling
coil gives best results, causing less r.f.
input losses and detuning.

The dual 6AG5 converter, like all
converters employing grid injection of
the oscillator signal, must have the
converter tube biased near cut-off or
plate current saturation in order to
operate on a nonlinear section of the
plate curve so that mixing action will

July., 1952

TEST SHRNAL
QSCH LATOR

A ‘“‘design.measurement’ setup for use in checking the broadband converter unit.

occur. This type of operation has two
disadvantages. With the tube biased
near cut-off excessive tube shot effect
or random noise output (hiss) occurs,
while biasing in the other direction
may shorten tube life due to high plate
currents, in addition to demanding
much more from the d.c. power supply.
Further, the tube g. is practically non-
existent at either of these two bias
points, resulting in no amplification of
the r.f. signal, merely a mixing action,
generally with poor signal-to-noise
ratio. Even with the pentagrid oscil-
lator mixing tubes this condition ex-
ists due, however, to other factors.
Class A biasing of the mixer tube can
be employed for the grid injection cir-
cuit providing sufficient oscillator
power is available to drive the mixer
to cut-off on the negative portion of
the oscillator cycle. This is not usually
possible, and even where possible re-
sults in excessive oscillator radiation
unless an r.f. stage is employed. With
this new circuit background hiss has
been lowered sharply but cannot be
completely eliminated, except in the
presence of a signal, due to the wide
range of random noise pickup over the
wide r.f. band to which the input stage
of this unit is sensitive, A sharply-
tuned r.f. stage lowers this type of hiss
or random noise but entails another
tuning operation and when tried ex-
perimentally was not deemed of suf-
ficient merit to be incorporated. It was
also noted that this new circuit was
more impervious to ignition noise,
while the old grid injection unit ampli-
fied the strong positive peaks of igni-
tion r.f.

The 6 AS6, 6AGS converter eliminates
these factors by employing a new prin-
ciple described by Vernon Aske of Syl-
vania Electric Products Inc. in his ar-
ticle, “Gain Doubling Frequency Con-
verters,” in the January 1951 issue of
“Electronics.”

Fundamentally the biggest change is
the method by which the oscillator
signal is mixed in the converter tube.
The cathode, first grid, and screen of
the 6AS6 operate as a class A r.f. am-
plifier, while the suppressor grid is
alternately driven positive and nega-
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Fig. 2. The original broadband converter
as covered in the March 1950 issue. Note
the differences between this and the re-
vised version shown schematically in Fig. 1.

tive by the local 6AG5 oscillator. This
results in amplification of the r.f. sig-
nal. This change of plate current is
then modulated by the r.f. signal ap-
plied to the suppressor grid. The sup-
(Continued on page 118)

Fig. 3. Circuit diagram of the converter's
broadcast antenna switching arrangement.
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A Novel Multi-Band

TUNING CIRCUIT

Fig. 1. Rear view of trans-
mitter showing the multi.
band tank circuit at left.

By

DAVID ZAAYER, PAGUN

Philips Research Laboratories

Eindhoven, Holland

A unigque bandpass tank eireunit permiils operation

on all ham bauds by merely flipping a switeh.

HE first multi-band tank circuit

l developed by the National Com-

panyt several years ago used a
four-gang condenser and had two
push-pull circuits in series on 14, 21,
and 28 mc.! Later articles showed the
same circuit cut in half and applied to
a single stage.?

The push-pull version of the circuit
with the two push-pull tanks in series
has consequently twice the circuit
losses of a single push-pull circuit.
However, the even harmonics are
more or less cancelled out.

The single-ended version, which has
the advantage of requiring only a
two-gang condenser, has normal cir-
cuit losses, but all harmonics are de-
veloped cqually.

A new multi-band circuit,® shown in
Fig. 2, uses two tubes which operate
in push-pull on 28, 21, and 14 mc. and
in parallel on 7 and 35 mc. The
changeover from push-pull operation
to parallel operation is automatically
achieved as resonance is reached on
each band. Circuit losses are normal
as one push-pull circuit is in operation
on the higher frequency bands and a
single-ended circuit on 7 and 3.5 mc.

In addition, due to the in-phase ex-

42

citing voltage on the low frequency
range, it is impossible to develop har-
monics in the high frequency range as
the latter tunes only in push-pull.

Hence 3.5 and 14 mc. may tune at
the same spot on the scale as well as
7 and 28 mc. The tuning range can be
made smaller than with the other pub-
lished multi-band circuits for this
reason.

Many of us have probably applied
the principle of this multi-band cir-
cuit, though with other coil dimen-
sions.

The circuit is given in Fig. 2. When
L. is an r.f. choke, this circuit is the
well-known push-pull final in which
the d.c. is removed from the con-
denser. L, is very small in comparison
with L. as the latter is usually a 2.5
mhy. choke. For lower frequencies
we may say that L; puts C: and C: ef-
fectively in parallel to tune L: to some
very low frequency (say 300 kc.).

Both tubes must be excited in-phase
for amplification at this frequency.
However, excitation is never applied at
this frequency and consequently there
is no voltage developed in the output
circuit.

However, if L. is given a value so

www.americanradiohistorv.com

that the in-phase resonance falls with-
in one of our lower frequency bands,
we then have a single-ended tank cir-
cuit and both tubes are automatically
in-phase.

With €, and C. in series, L, will res-
onate from 13.5 to 30.5 mc.; 28, 21, and
14 me. fall within this range. As the
7 and 3.5 me. bands also tune 1:2 in
frequency, L. can be made such that
C, with C. in parallel tune the range
345 to 8 mc., covering the two lower
frequency bands.

For the low frequency range both
tubes operate automatically in paral-
lel and should, of course, get in-phase
excitation.

As already stated, the condenser
C-C: tunes through two frequency
ranges simultaneously, one range be-
ing 13.5-30.5 mc. and the other 3.45-8
mc. To arrive at these ranges the
minimum capacitance of the sections
C.\-C: is of major importance. As the
output capacitance of the transmitting
tubes is in parallel with the minimum
circuit capacitance, it must be taken
into consideration. If we can keep this
minimum low then the maximum ca-
pacity will also be small.

Let's consider the case for a pair of
807's. The output capacity of an S07
is 7 unfd. An acceptable value of mini-
mum capacity for one section of the
condenser is 15 sufd. For stray ca-
pacitances we add 5 #u#fd. which brings
the total to 27 u#ufd. for one half of the
push-pull circuit. As our frequency
ranges are varying in the ratio 1:2.3
we need a capacity variation of 1:5.3,
so the maximum, capacity must be 143
pgufd. On the 7 and 3.5 mc. bands, the
two sections of the condenser are
working in parallel, which doubles the
minimum and maximum capacity. The
currents through both halves of L, are
then in-phase and practically cancel
the inductance of L,. This makes it
casy to calculate the necessary in-
ductance. When 8 mc. is chosen as the
highest frequency, the lowest must be
345 me. for full coverage of both
bands. The two ranges can be shifted
on the scale by changing the induct-
ance of one of the coils. However, one
need not be afraid that harmonics of
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the lower frequency bands tune at the
same setting as a high frequency reso-
nance, This is due to the fact that on
low frequencies both tubes get in-
phase excitation and as the high fre-
quencies are all amplified in push-pull
at the plates it is impossible to develop
any r.f. on the harmonics.

In practice, not even the slightest
dip can be detected when the drive is
on 7 mc, and the push-pull plate cir-
cuit is tuned through 14, 21, or 28 mc.
For convenience only, we shift the
frequency bands near each other to get
a regular scale. However, the fre-
quency ranges can be narrowed a bit
if we let the bands overlap. One must
bear in mind that for other tubes with
a larger output capacity the maximum
capacity of each section must be in-
creased as the minimum capacity of
the circuit is raised. The circuit may
be used only with tetrodes or pentodes,
as it is impossible to have proper neu-
tralization on both frequency ranges
with triodes. A push-pull final using
this circuit is shown at the right in
Fig. 4.

The condenser used was a rebuilt
National TMC 100D, built up to 10
plates on each rotor and 10 on each
stator. The metal end plates of alumi-
num were replaced by polystyrene
sheet slightly less than 4" thick. This
was done to lower the minimum ca-
pacity of the sections. It also permits
wider separation of the two stator sec-
tions, since they can be brought closer
to the polystyrene plates without in-
creasing the capacity. As the capaci-
tance variation is 1:5.3, every 1 pufd.
reduction in the minimum capacity re-
sults in a 5.3 wufd. decrease in the
maximum capacity.

The 14 mc. range is tuned with near
maximum (approximately 70 uufd.)
capacity. The circuit losses will be
higher than normal due to the higher
r.f. currents. For a “Q” of 12 we need
only 20 pxfd,

To minimize these losses the coil
should have low r.f. resistance. A coil
of %" copper tubing, tuned with 70
rufd, for 14 me. (push-pull) will have
about a 6 watt r.f. loss when the plate
voltage is 600 volts and the estimated
power output 70 watts. One can use
larger tubing, of course, but for a 100
watt rig, %" copper tubing is suitable.

On the lower bands, both sections
work in parallel and 250 #ufd. on 35
me. is a suitable value. The wire for
the low frequency coil can be either
No. 12 or No. 14.

The low frequency coil is tapped
onto the middle of the push-pull coil
Lis, which makes it necessary to have
two antenna coupling coils, one for
Ly, and one for L. This is no disadvan-
tage, as most hams use different an-
tennas for the low and the high fre-
quency bands. The coils can be se-
lected by means of a switch on the
front panel. It can also be accom-
plished by means of a relay which can
be connected by a switch contact fas-
tened to the shaft of the condenser,
making contact at places where one of
the coupling coils is needed.

July, 1932

In the transmitter described, the
bandswitch, which had one unused
set of contacts, is used to switch the
coupling coil relay.

A transmitter incorporating this
tank circuit is shown in the photo-
graphs. Operation of this transmitter
is very simple as only three controls
are required. One knob tunes the
v.f.o.,, one knob operates the band-
switch, while the third knob tunes the
multi-band tank.

A five-position, two-section band-
switch is used to select one of the five
different bandpass filters and connect
it to the grids of the final.

The proper amount of grid drive is
definitely fixed by the overcoupled
bandpass filters and damping resistors
where needed.

When QSYing with this rig, it is
only necessary to touch the v.f.o. and
the final tuning controls. In contests
and traffic handling this is important.
The author gave it a fair try in a
recent ARRL contest, with gratifying
results.

The exciter portion is shown at the
left of Fig. 4.

The oscillator grid circuit tunes
from 3500 to 3715 kilocycles. In Eu-
rope, hams are not permitted to oper-
ate on the 27 mc. band. The highest
frequency is the eighth harmonic or
29.7 me., which falls within the range
of the oscillator. For the consistent
DX man, the lower part of the 80
meter band is not of much interest,
and in Europe the band ends at 3800.
Without much difficulty one can ex-
tend the range to 3800 or even 4000
ke. if necessary. When the range is ex-
tended to 4000 kc. the 3500 kec. band-
pass filters must be more tightly
coupled. All the other filters remain
unchanged. The oscillator tube is a
6BX6 in the well-known Clapp circuit.
The plate voltage is stabilized with a
VR150. The plate is capacity coupled

b e
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Fig. 2. Diagram of new multi-band circuit.

to the buffer stage, which also uses a
6BX6. This buffer stage works in class
A and is a very convenient point to ap-
ply blocked grid keying. This elimi-
nates a special keyer tube. Grid bias
for blocking the grid is obtained by
means of voltage divider Rs, R. Ro.
With a simple RC filter, the shape of
the keying pulse can be varied to suit
the individual user.

Since the stages following the key-
ing stage use cathode resistors, they
are biased well within their rated plate
dissipation when the key is up. None
of them, however, is biased to cut-off.
This would be dangerous as it might
alter the shape of the keying. Even
the final stage is drawing some plate
current as the screen grid is connected
to relay tube V, when the key is up.

The third stage uses a 6AG7. The
coupling between the second and third
stages is accomplished by a bandpass
filter designed for 3.5-3.72 mc. When
using tubes like the 6AG7 as an ampli-
fier or frequency multiplier, it is advis-
able to make the screen bypass ca-

Fig. 3. Front view of transmitter using multi-band tank circuit. The large knob at
the left tunes the v.f.o. and operates the upper pointer on the dial. The large
right-hand knob tunes the final stage {multi-band tank) and operates the lower
pointer on dial. The upper knob in the middle of the panel selects the bandpass cou-
plers while the bottom knob is the metering switch. The panel measures 18”x10%2",

www americanradiohistorv com


www.americanradiohistory.com
www.americanradiohistory.com

pacity no larger than 50 wefd. This
value is sufficient for good amplifying

The third stage acts as a doubler to
7 mc. The plate of this stage uses a 7

or multiplying and gives a certain
amount of negative feedback which

stabilizes the stage. Both 6AG7’s use

50 pufd. at the screen grid.

This capacity does not

It is a push-pull job with a capacity

connected between the midpoints of

the two coils.
influence the operation of the band-

me. bandpass filter of unusual design.

pass coupler on 7 mc.,, but acts as a
capacitive coupling on 3.5 mc. Hence

the d.c. connections to the center taps

respectively.

of the primary and secondary have
resistor,

been made by an r.f. choke and a

100,000 ohm
is mounted on a stiff wire so that its

The bandpass coupler is enclosed in a
screening box, while one of the coils

as it has

The tube gets high

It is possible to make this tube work
as a straight amplifier, doubler, tripler,

or quadrupler.
On 7 mc. with straight amplification,

position can be varied. The second
the stage must be neutralized for ade-
quate stability. We now can profit

6AG7 thus gets excitation on 3.5 and 7

mc. simultaneously.
excitation on the secondary which is

180 degrees out-of-phase with the grid
voltage. A small capacity of the value
of the C,, is connected between the

plate and the lower half of the grid

from an additional feature of the
circuit.

bias and sufficient r.f. drive for good
push-pull bandpass coupler

multiplying.

On 35 mc, the coupling is strictly
capacitive and can be adjusted with

the variable condenser C., between the

Five

band-pass couplers, with bandswitch, are

used in the grid of the final

Although it

It is worth mentioning that for good
stability, the bandpass couplers be-
tween the second and third stages and

Complete schematic diagram of
transmitter includes a 5-band exciter with
a v.o. on 3.5 mc. and a final amplifier

with the new multi-band circuit.

two midpoints of the bandpass coupler.
Fig. 4.

C. should be no larger than is neces-
sary to provide sufficient drive to the

grids of the final stage.
has not been tried, the autheor suggests

that 6AQS5 tubes may give better perform-

ance than the BAG7's shown for V, and V..
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the one between the third and fourth
stages should be shielded. The circuits
are high “Q” and can pick up r.f. en-
ergy from the following stages. Thecoil
of the v.f.o. should also be shielded.

In order to get the most constant
drive over the 28 and 3.5 mc. bands,
the response of the two bandpass cou-
plers is not the same. T, which has a
range of 3.5 to 3.72 mic,, is adjusted to
a little over the critical coupling, and
the output voltage falls off at each
end.

The second filter, 7., is overcoupled
and has the well-known double-hump
response. Both filters combined give a
practically straight line response
curve of the driving voltage on 7 mc.
at the grid of V.. As the grid leaks are
quite high in V., and V,, the grid cur-
rent in these stages is a proper pic-
ture of the exciting grid voltage. Di-
mensions for the bandpass couplers
are given in the parts list. When plac-
ing the screening cans over the band-
pass filters the coupling is increased.
Since this is the case, one of the coils
of each coupler is flexibly mounted to
permit the best position to be deter-
mined experimentally.

The most successful way of accom-
plishing this is to make the coupling
loose and tune both coils to the mid-
dle of the band. Then tighten the cou-
pling until the desired response is ob-
tained and then loosen the coupling a
little. Now the shield can is replaced
and the grid current measured again
over the whole range. A little retun-
ing with the shield can in place will
sometimes be necessary in order to re-
tain the proper response.

In the final stage (the right-hand
portion of Fig 4) we have a band-
pass coupler between the driver stage
and the final for each band. Each of
the five bandpass couplers can be se-
lected with a switch. This eliminates
the drawbacks of the other method, as
there is only one resonant circuit in
the plate circuit of the driver tube.
Thus, only one frequency is reaching
the grids of the final.

The switch is a five-position, four-
pole type. On 3.5 and 7 me., both grids
of the final are put in parallel by in-
terconnecting the fixed contacts of
each section. The circuits of the band-
pass couplers are both single ended
on these frequencies. On both sides
of the couplers, the d.c. is removed
from the coils by means of parallel
feed. For proper division of the driv-
ing voltage on each tube of the final,
each grid has its own grid resistor.
This allows the grid current to be
measured separately.

On 28, 21, and 14 mc., the second-
aries of the couplers must be push-pull
circuits. The coils for these bands are
all wound on polystyrene forms and
mounted f{lexibly; i.e., mounted on the
polystyrene strips by their leads. This
makes the adjustment of the coupling
between the coils of each coupler rela-
tively simple.

The push-pull bandpass couplers
are mounted around the periphery of
the switch and parallel to the axis of

July, 1952

Fig. 5. Close-up view of the new multi-band tank circuit installed in transmitter.

the bandswitch. This gives the sym-
metrical layout necessary for proper
balance of the stage.

The 3.5 and 7 mec. couplers are
mounted near the front panel with the
axis of the coils perpendicular to the
axis of the switch.

The midpoints of the secondaries of
the push-pull couplers (L, L., L)
should be connected to the midpoint
between the tuning trimmers, C.-C;.,
Cu-Cu, C:-Cis, and then connected to
ground. This is necessary as other-
wise it is impossible to maintain bal-
ance of the grid drive over each tuning
range.

To adjust for the necessary amount
of grid current in each 807, the second-
aries of the couplers were shunted by
resistors, R.;, R., and R..

To keep the screens of the final

Fig. 8. Bottom view of transmitter,

stage at low potential when the key is
up, a variation of the usual hookup
was tried. A pentode relay tube is
used (V,) which operates with the
screen at a higher voltage than the
plate. This is accomplished by con-
necting the screen grid of V, to the
junction between the two 807 screen
dropping resistors, R. and Ru. Con-
venient resistor values are 5000 ohms
and 15,000 ohms. The voltage can be
kept down to 7 to 12 volts with dif-
ferent tubes. Any tetrode or pentode
can be used as an effective relay tube.

Measurements of the useful output
with an input of 110 watts into a pair
of 807's show the following figures:

7 me.—78 watts r.f.; 3.5 me.—75
watts r.f.; 21 mc—75 watts r.f.; 28
me.—75 watts r.f.; and 14 me.—70
watts r.f. (Continued on page 105)

Round can on right is the v.f.o. coil shield.
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WHICH TUBE —
for AUDIC

By

ITH hundreds of types of

tubes in dealers’ catalogues,

dozens on the preferred lists,
and new types appearing at the rate of
eight or ten a week, the hobbyist plan-
ning a new piece of gear has cause to
feel frustrated and confused. The
biggest question is “What's new that'’s
good?” The answer, as far as radio is
concerned, is that there are no new
types that have been proved to make
a really significant difference to the
home constructor, but there is a lot of
room for experiment.

This article is addressed primarily to
the audio enthusiast, and will attempt
to cover the elementary principles of
selecting tube types for audio output
and voltage amplifiers.

If one is primarily interested in
building a good music reproducing sys-
tem for home entertainment, the first
rule is to be conservative, and stick to
types that have been tried and proved
over several years’ time. The same,
incidentally, applies to circuits. If one
is experimentally inclined, there is a
host of special-purpose and TV types
that offer a promise of higher efficien-
¢y, but not drastically higher. Let us
consider the standard tubes first.

Power Tubes

Table 1 is a comparison of available
power output for several common types
of power tubes under arbitrary stand-
ard conditions. In some cases it was
necessary to interpolate published con-
ditions, since the recommended plate
voltage and degree of cut-off differ
from type to type. The table, however,
is a guide to the type to use for the
desired power. The 6V6 triodes are
excellent for TV sound and other mod-
erate-level listening in the living room,
as noted by Lawrence Fleming in de-

scribing a small, high-quality amplifier

(“Quality Amplifier for TV Sound”)
in the May 1951 issue of Rabio & TELE-
visioN News. 6L6’s as triodes are not
too desirable, because their high mu
limits the power available at moderate
plate voltages. If a high voltage is
used in conjunction with a tube which
is rated to take it, i.e., the 807, we have
the famous Williamson amplifier. 2A3’s
and their 6-volt equivalents are good
but require a lot of signal voltage on

)

JOSEPH HOULE

A resumé of the principles involved in selecting
tube types for andio output and voltage amplifiers.

the grids which introduces distortion
from the driver stage.

There are several small power pen-
todes which are similar or slightly in-
ferior to the 6V6, to wit, the 6K6GT,
TB5 (same as 6K6), 6F6, and the older
types 41, 42, 2A5. Beam power tubes
are essentially improved pentodes, not
really different kinds of tubes.

There are no particular variatiocns
of the 6L6 designed for audio service,
but there are many variations intended
for special purposes, all of which work
fine for audio: the 6BG6 TV sweep
tube, rated for high peak voltages; the
807; the new high-reliability type 5881;
the 1619, ete. All have essentially the
same characteristics as the 6L6 but
differ in maximum voltage rating,
plate dissipation, heater voltage, or
uniformity.

For low plate-voltage service, such
as in a.c.-d.c. amplifiers, we have a
series of high-heater-voltage, small
beam power tubes. The 25L6 was the
first, then the 50L6, identical except
for heater resistance. The 35L6 and
the miniature 3585, 35C5 have slightly
lower ratings, as do the 50B5 and
50C5. Al give an output of about 1.5
to 1.9 watts at 117 plate volts. The
6Y6G and the miniature 6AS5 are 6-
volt tubes which give good output at
low plate voltage, but have rather
high distortion. Only the 25L§, 50L6,
and 6Y6G have high enough plate dis-
sipation ratings to permit operation at
over 200 volts. All these low plate
voltage types are generally considered
to have more distortion than the reg-

Table 1. Approximate outputs of various commonly-used audio power
tubes for push-pull operation, 300 volt plate supply. self bias, class AB..

PENTODE CONNECTION TRIODE CONNECTION
TYPE OUTPUT GRID SIGNAL OUTPUT  GRID SIGNAL
6VE. AQS 10 w. 125v. 4w 25v.
6L6 | 20 w. 20 wv. B w. 35v.
2A3,6A3,
6B4G | ascon oo 10 w. 50 v.
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ular tubes designed for operation at
250 volts or more.

Triodes vs Pentodes

Triodes offer the most foolproof way
to high fidelity. A good push-pull
triode amplifier without any feedback
can give excellent performance, but
pentodes without feedback are very
poor. Pentodes without feedback are
used only in home radios and the
cheapest p.a. amplifiers.

With about 12 db or more feedback,
pentodes can give excellent results.
When applying feedback around the
output transformer, however, frequen-
cy response measurements must be
made over a very wide range. The
amplifier must be checked for peaks
which indicate incipient oscillation at
the far ends of the spectrum.

The main advantage of the pentode
is its high efficiency, both as to plate
input and grid signal voltage. This is
very important to a manufacturer be-
cause it saves money on parts. To
the hobbyist, the money-saving angle
may be outweighed by the ease of con-
struction and high reliability of the
less efficient triodes. The question of
how much power is needed is still
moot. Speaker efficiencies vary and
published material on this point is
rarely available from the manufac-
turers. It is up to the individual to de-
cide whether he wants high power or
not; the first step in any case is to buy
a good speaker with a heavy magnet,
and determine the power desired for
that speaker by means of listening
tests.

Plate Curves

The process of calculating power
output from the family of plate char-
acteristic curves of a tube is covered
in all the books, and explained very
well in the “RCA Receiving Tube
Manual.” Rather than go over it here,
it may be of interest to point out some
of the reasons for tubes doing what

(Continued on page 106)
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U.H.F.
Conversion
Methods

By

NOEL EDWARDS

HE u.h.f converter is basic and

I uncomplicated. It is easy to in-
stall, align, and service. The ac-

tual design and production preparation
was far more difficult than the adapta-

tion of the converter to a standard
v.h.f. receiver,

U.ALE. Taned Circuits

A number of problems need to be
overcome in the development of a
tuner-converter for the u.h.f. 470 to
890 megacycle spectrum. The scope
of these difficulties is apparent when
we consider that this span of frequen-
cies will contain 70 television chan-
nels, bringing the total count of v.h.f.
and u.h.f. channels to 82. Certainly a
70 or 82 channel selector switch ar-
rangement presenis problems in han-
dling over this range of operation. To
add to the difficulties. the frequency
range is somewhere between the end
of the range at which lumped con-
stants can be made to operate cflicient-
ly and the range at which microwave
practices can be introduced. The
choice of tuned circuits and tubesais
critical. Tuned circuits take on rath-
er peculiar shapes to obtain the neces-
sary frequency range.

The task of tracking a number of
these tuned cireuits is present. One-
knob tuning of the various resonant
circuits requires mechanical ingenuity.
The abscnce of an r.f. stage and the
use of a crystal mixer has helped con-
siderably to simplify the tracking prob-
lenm.

The faectors that restrict the use of
standard miniature tubes and lumped-
constant tuned eircuits are tube capaci-
ties. lead inductances, and transit time.
Tube capacities. small as they might be.
present a very lowreactance on the u.h.f.
band. for example, a5 uxfd. capacity has
a reactance of approximately 40 ohms
at 800 megacycles. A small lead in-
ductance has a high reactance on the
w.h.f. band. These two factors, there-
fore. set and limit the highest (requen-
cy to which any externally attached
resonant circuit can be tuned. Acorns
and subminiature tubes show great
possibilities because of their smalter

July, 1952

Fig. 1.

Standard Coil Company’s experimental v, h.f.-u.h.l{, 82.channel tuner which

uses switched coil-condenser combinations. A two-section dial covers all TV bands.

Part 2. An analysis of some commercially-available

convervters and a discussion of u.h.f. lest equipment.

parameters (size, capacity. and in-
ductance}. The 6F4 acorn and its
miniature tube base counterpart the
6AF4 are common in the initial lines
of u.h.f. converters. Other tubes which
operate well in u.h.f. converter circuits
are the 23674, 1165E, 6BK7, 6B7. and
6V8.

As far as transit time is concerned,
it places a low impedance resistive-
capacitive shunt across the grid input
of the tube, which limits the highest
frequency at which a tube can oscil-
late or function as an amplifier. The
transit time loading is caused by in-
phase (resistive) and leading (capaci-
tive) components of the grid current.
This current flow is the result of the

finite time of travel of electrons flow-
ing over the cathode-grid-plate path in
the tube. Ordinarily this time of travel
is insignificant, but at the u.h.f. fre-
quency it becomes appreciable with
respect to the period of the u.h.f. wave.
Consequently, the flow of current with-
in the tube can not follow coinciden-
tally with grid voltage changes and
grid current {low results.
Tuued Circuit Types

The u.h f. resonant circuit is a crit-
ical combination in establishing effi-
cient u.h.f. operation. There will be a
number of basic types.

1. Perhaps, initially, the most com-
mon type of resonant circuit will be

Fig. 2. The tuned lines as used in the General Electric Company’s u.h.f. converter.
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Fig. 3. Tuned lines as resonant circuits.
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Fig. 4. Tuned lines in form of an arc.
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Fig. 5. A “but-
terfly” type of
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asused inu.h.i
converter units.
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MINIMUM semi-butterfly cir-
f::fgé've cuit. (A) Rotor po.
BETWEEN sition at low and
ROTOR anp {B) high fre-
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Fig. 8. Output indicator circuit by G-E.

the quarter-wave shorted section of
line, Fig. 2, Parallel resonance at a
given u.h.f. frequency is obtained by
moving a shorting bar along the line.
A mechanical arrangement permits
simultaneous movement of shorting
bars on the two or three tuned lines
needed in a typical u.h.f. converter.
Dimensions of the lines must be
chosen to permit operation over a
wide span of frequencies. The line
lengths and lead inductances deter-
mine the total inductance of the re-
sonant circuit while the total capacity
is a function of the lines, circuit com-
ponents, and tube capacities. To reach
the very high end of the band, the
total capacity must be held to a mini-
mum. This means the circuit can then
be brought to resonance with a satis-
factory value of inductance (though
small) to establish a suitable L to C
ratio and circuit “@” at the high end
of the band, Fig. 3. Consequently,
the high-end frequency limit can be
tracked on each line by adjusting for
the minimum inductance required 10

138

bring the line to resonance with what-
ever circuit capacity exists. The low-
end frequency limit is obtained by
using the over-all length of the line and
whatever added capacity is needed to
reach the low-frequency point with
suitable “@” and bandwidth.

Another factor in the use of lines as
resonant circuit elements is the local
oscillator which must operate on a fre-
quency lower than the mixer and/or
the antenna input lines. Lower fre-
quency range operation can be ob-
tained by changing the dimensions of
the line or, if for mechanical reasons
it is desired to keep the line dimensions
uniform, a tunable capacity can be
added across the line High and low
frequency end adjustments must also
be incorporated to establish proper
oscillator tracking and calibration.

Tuned lines can also be formed into
an arc instead of stretching out in a
straight line. This expedient con-
serves space and serves as a convenient
means of ganging and tracking a num-
ber of tuned u.h.f. circuits. In this

www.americanradiohistorv.com

arrangement, Fig. 9, a shorting con-
tact at the end of an insulated arm
slides along the circular lines. In a
typical converter, three of these tuned
sections with associated arms and
shorting contacts are attached to a
single shaft to provide continuous tun-
ing over the u.h.f. band.

A typical resonant circuit, Fig. 4, of
this type has an inductance of 0.04
uhy. and a capacity of 2 eufd. or a self-
resonant frequency of approximately
530 mec. With just 1 upfd. of added cir-
cuit capacity, the low frequency mini-
mum becomes approximately 460
megacycles, near the low frequency
limit of the u.h.f. band. Proper fre-
quency range and tracking is obtained
by controlling the width and shape of
the tuned line strips of each resonant *
section. Minor tracking and band-
width adjustments can be made with
small external condensers.

2. The butterfly tuned circuit, so
named because of its appearance, is an
effective high frequency tuned circuit
because as the rotor is turned both
the inductance and capacitance of the
resonant circuit change. Thus a more
uniform “@,” bandwidth, and possible
tracking can be established. The sta-
tor plates of the butterfly, Fig. 5, act
as an inductive turn or loop while the
rotor acts as both a variable condenser
and an inductance shunt. Consequent-,
ly, as the rotor moves the capacity as
well as the inductance of the stator
changes.

In its first position the inductance is
minimum as the rotor almost com-
pletely closes the inductance loop. For
example, a flat washer-shaped ring, as
opposed to a turn of thin wire with
the same circumference, would have
substantially less inductance. Capac-
itance is also minimum in this posi-
tion as there is the least capacitive
linkage between the rotor and stator.
This position, then, represents the high-
est resonant frequency of the butter-
fly. When the rotor is in a position
dizectly over stator, as in the right-
hand drawing of Fig. 5, the resonant
frequency is minimum. In this posi-
tion there is maximum capacitive link-
age between the rotor and the two
sides of the stator. At the same time
the air space in the stator has been
opened and there is maximum induct-
ance. The center drawing shows an
intermediate frequency point. With
this type of tuned circuit both capac-
itance and inductance decrease when
tuning toward the high frequency end,
permitting a greater frequency range
with a uniform “@Q” and bandwidth.
Another advantage of this type of cir-
cuit is the absence of any moving con-
tacts with their attendant noise and
lack of positive contact.

3. A modified or semi-butterfly has
been used by Du Mont in an experi-
mental u.h.f. converter. With a semi-
butterfly, the stator acts as a single
turn inductor, Fig. 6, while the rotor
changes both the circuit capacity and
the inductance of the stator. As illus-
trated in Fig. 6A, the stator is a single
turn coil with an open air space at the
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bottom and a definite capacitive link-
age between the rotor and the two
sides of the stator (each side of the
slot). This is the maximum-induct-
ance, maximum-capacitance, low-fre-
quency position. When the rotor is
moved through 180 degrees, Fig. 6B, it
closes in air space, thus increasing the
effective surface area of the stator
and lowering the inductance. Likewise,
there is a minimum capacitance link-
age between the two sides of the sta-
tor and the rotor in this position. This
is the high frequency limit of the tuned
circuit. Other positions of the rotor
would tune to intermediate frequen-
cies.

To further lower the minimum in-
ductance, the surface area of the sta-
tor turn can be increased into a cylin-
drical shape, Fig. 7, thus raising the
high frequency limit of the tuned cir-
cuit still higher. The top of the cylin-
der can be flattened to provide a
mounting position for a tube socket
and associated components, Fig. 12.

4. Still another type of tuned circuit
is the cylinder type, Fig. 11. It con-
sists of two slotted cylinders, one ro-
tating inside the other. The cylinders
represent a simple means of circuit
mounting as the tube and componeéents
can be connected across the slot of the
outer cylinder. As indicated schemat-
ically, Fig. 10, one side of the slot is
connected to the grid; the other side
of the slot is capacitively coupled to
the plate.

In a cylinder circuit. the frequency
is maximum when the two slots coin-
cide. In this position there is mini-
mum capacity across the slot of the
outer cylinder, permitting a very high
frequency limit because of the very
low inductance of the cylindrical turn.
As the inner cylinder is rotated a
capacity exists between one side of
the outer cylinder and the inner
cylinder. The inner cylinder now
spans across the slot of the outer
cylinder, thus introducing a capacity
across the slot. In effect, we have
two condensers in series across the
slot—each side of the slot to the
inner cylinder. The effective capacity
across the slot is highest when the in-
ner slot faces exactly opposite to the
slot in the outer cylinder. This posi-
tion represents the low-frequency limit
of the tuned circuit.

We can expect to find any one of
these basic types of tuned circuits in
u.h.f. converters, u.h.f. test equipment,
and, eventually, in combination u.h.f.-
v.h.f. receivers.

Standard Ceoil Tuner

Standard Coil has developed an
experimental v.h.f.-u.h.f. 82-channel
tuner using switched coil-condenser
combinations. It is unique because it
uses lumped coils and condensers in-
stead of the usual type of u.h.f. tuned
circuit. A two-section dial is used,
Fig. 1, one section counting in tens,
the other in units. To set the tuner on
Channel 36, for example, the “tens”
dial is set on 3 while the “units™ dial
is set on 6.

Jaly, 1952

Frequency Channels

Table 1. How the Standard Coil tuner “tens”
dial is used to cover the 470-890 mc. range.

The general plan of the tuner, Figs.
13 and 14, is to employ eight specific
u.h.f. positions, each approximately 60
megacycles wide, covering the entire
470-890 megacycle range as indicated
in Table 1.

Thus the u.h.f. section, in accord-
ance with the “tens” dial setting, opens
the input overa ten channel span of fre-
quencies, If the “tens” dial is set on 4,
the signal from any channel between
630-690 megacycles reaches the u.h.f.
mixer. The choice of the proper one
of the ten channels is made by the
“‘units” dial section which sets the
frequency range of the tunable cascode
i.f. amplifier. The cascode i.f. stage
can be set on any one of the ten 6-
megacycle ranges that include Chan-
nels 7 through 13. For example, the
channels from 40-49 could fall in, as
indicated in Table 2, using a fixed u.h.f.
local oscillator frequency (one fixed
frequency out of a choice of eight).

The table indicates that the u.hf.
local oscillator need not be tunable but
needs only to be switched to eight pre-
set fixed frequencies (plussome limited
variation for alignment or fine tun-
ing). The actual ‘“unit” channel selec-
tion is made by shifting the if. fre-
quency of the cascode first i.f. ampli-
fier rather than the freguency of the
local oscillator.

The output of the cascode i.f. is ap-
plied to a second mixer-local oscillator
combination (v.h.f. section) and then
to the second conventional i.f. amplifier
of the receiver.

For v.h.f. operation, the v.h.f. anten-
na is attached to the input of the cas-
code i.f. amplifier which selects Chan-
nels 2 through 13 with the same cali-
brated dial and without additional
switching. The entire operation is
automatic and the user is not aware
that v.h.f.-uh.f switching has taken
place when the dual-dial is changed

(Continued on page 82)
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CYLINDER
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CIRCUIT
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2200

Fig. 10. Schematic diagram of a u.h.f. os-
cillator with cylinder-type tuned circuit.
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Fig. 11. Cylinder-tuned circuits show-
ing the high and low frequency positions.

Fig. 12. Du Mont’'s u.h.l. oscillator.



www.americanradiohistory.com
www.americanradiohistory.com

EDWARD M. NOLL
and
MATTHEW MANDL

S R

service organization, it is impor-

tant for both the sales and serv-
ice departments to know the signal
level distribution (for each channel)
throughout the district. Such in-
formation is of help in choosing a suit-
able receiver, deciding whether or not
a hooster is necessary, and selecting
the correct antenna type for the loca-
tion.

There has been a definite need for a
practical and useful link between prop-
agated signal levels, service type
field strength meters, and receiver
performance. The signal level “Data-
Print” on the facing page, together
with the measuring equipment and
measurement standards here intro-
duced, represent a practical plan for
predicting and solving signal level
problems in a given locality.

The charts can be used to predict
local channel signal levels as a func-
tion of distance. Antenna gain and
height can be linked directly to the
chart information, thus assuming a
more understandable significance, The
method of making such measurements
is simple and permits the service
organization to take sample measure-
ments in its own locality. The informa-
tion thus obtained can be added to

lN A fringe or near-fringe area

SIGNAL LEVEL

Practical information on measuring and plotting

signal levels to facilitate TV installation work.

the “Data-Print” charts to give more
specific data concerning stations in its
own area. The “Data-Print” will then
reflect the signal level variations due
to terrain differences, climatic condi-
tions, etc. Using the charts, range
maps can then be prepared showing
the location of specific signal level con-
tours for each station. Finally, a sec-
tionalized map of a single community
or district can be prepared with finely
calibrated contours and terrain height
corrections. Such a map will enable
a service organization to select the
proper antenna and a booster, if neces-
sary, for any installation without
further measurement.

Field Strength Equipment

The equipment used to take the field
strength measurements for this article
consisted of a field strength meter (the
Transvision FSM-1A), a power con-
verter, a “Variac,” and a folded dipole,
mounted on a thirty-foot mast, for
each of the channels measured. The
power converter was a Cornell-Dubi-
lier Model 6R5 which converts 6 volts
d.c. to 117 volts a.c. The power plug
and cord were the type used with an
auto trouble light so the 6 volts for
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(N. Y.) and Channel
3 (Philadelphia). The
receiving antenna
for these measure-
ments was a stand-
ard dipole, cut for
each channel. For
Channel 5, the 500
Av. radius is 60
miles from the trans-
mitter; the 25 uv.
radius is 104 miles.
For Channel 3, the
500 pv. radius is 38
miles: the 25 auv. cir-
cle is the signal
level 81 miles from
the transmitter site.
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Fig. 1. Signal range-

the converter could be obtained by
plugging into the cigar lighter recep-
tacle of the car. The “Variac” was used
to supply constant voltage to the field
strength meter for each measurement.
Thirty feet of 300-ohm twin-lead was
used between the antenna and the
meter. It was found advisable to keep
the car engine running whenever
measurements were taken to keep the
car battery charged.

Measurement sites must be chosen
carefully. The antenna used for the
measurements must be erected in the
clear and away from large metallic
objects, power lines, and telephone
wires. In urban areas, lots, open fields,
athletic fields, etc., are likely locations
for taking readings and erecting the
mast {use three ten-foot bolted or
locked telescoping sections). Fringe
area measurements can be convenient-
ly made along the flat stretches of a
turnpike and at wvarious distances
around the outskirts of small towns.
Two ten-foot mast sections on a ten-
foot rise or embankment will give the
required thirty-foot elevation.

It is important to realize that the
more measurements made, the better
the variables will average out. This
permits construction of a smooth aver-
age curve of signal decline because of
the many plot points.

Signal Range Maps

The signal decline charts on the
“Data-Print” indicate the type of
plot that can be constructed for
any television area. Measurements
were taken and charts plotted for
Channels 3 (Philadelphia), 5 {(New
York), 9 {New York) and 10 (Phila-
delphia). The chart covers two chan-
nels in the low-frequency and two in
the high-frequency television bands.
For those channels not specifically
covered, use the chart for the closest
channel. For example, for the signal
range of Channel 2, use the chart given
for Channel 3; for Channel 7 use the
Channel 9 chart, etc. The strength
of the signal (in microvolts) can be
obtained by taking a few sample meas-
urements in your area and using the
signal decline charts to predict signal
levels at any given distance. For ex-

(Continued on page 55)
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BRAND
NEW WARD
ANTENNAS

WARD, the oldest, largest
and leading manutfacturer
of antennas, has done it

. NEVER BEFORE SUCH ANTENNA NEWS!

Completely new! An all
c¢hannel fringe areo on-
tenna that actually out-
performs Yagis on meny chonnels! For use on
both VHF and UHF. Opens up new markets with
new ideas of good pictures! Light and rugged!
Completely preassembled!

again. The new 1952-53
exciting WARD SIGNALINE
will put you years ahead.
Not1...not2...but5
ingeniously designed, rad-
ically different and sensa-
tionally better TV anten-
nas. Now, your WARD
LINE is the only line that
completely covers every
application.

The first and
only 3-in-1 an-
tenna—for UHF,
VHF — UHF ond
VHF. Protects
your customers
on new UHF sta-
tions, while giv.
ing them the
best in VHF to-
day! High gain,
all-channel,
completely pre-
assembled.

WARD THE ONLY
COMPLETE LINE

Plus a brilliant promation
program 1o help you sell
the complete WARD LINE
of TV-Auto-Communica-
tion and FM Antennas.

) SStor

The first major ad-

vance in conicals!

Higher gain! Better 11
impedance maich!
Completely preas-
sembled] With six
extra features!

The Yagi with the
radar-proved T maich
and exclusive offset
elements! Extra gain,
extra efficiency, plus

HAVE YOUR WARD

DISTRIBUTOR rugged preassembl-
SHOW YOU ed canstruction.
THIS BOOK -

The first true broad-band Yagi
—covers channels 3, 4, 5 and 6
with uniformly high gain! The
first triple-driven Yagi. Com-
pletely preassembled|

The new WARD telescopic mast made frem corrosion-proaf PERMATUBEI
Four different heights, all with exclusive onti-collopse feature. Can be
erected by one man. Comes in 2, 3, 4, and 5 section medels.

tie UWHARD proDUCTS CORPORATION

DIVISION Of THE GABRIEL COMPANY
1523 EAST 45 STREET ® CLEVELAND 3, OHIO

VWWW.d e d aulo OIv.CO
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ULATION CHARTS

TYPICAL CHART APPLICATIONS

How to predict signal levels in your area using the

charts.

1. Take a sample measurement of the field strength of
your local television station at a prescribed distance
from the transmitter. Choose a position of average
terrain height in your district and use the standards
suggested.

- Locate this point on the curve (intersection of distance
range calibration with the curve) representing the
channel nearest in frequency to the one with which you
are concerned. This locates a single point of measure-
ment on the curve.

- Determine the db differential for that point between
your measured value and the chart value. Look up the
voltage ratio for this differential.

- Microvolts at other distances can be found by multi-
plying the microvolt reading on the chart for those
distances by the microvolt ratio as determined in Step 3.

- Another method is to find the distance at which 10,000
microvolts is delivered by the station. Locate this point
on the graph representing the channel nearest in fre-
quency to the one with which you are concerned.

- Draw a new curve on the graph that is porallel to the
curve olready on the chort, storting from the 10,000
microvolt reference point of Step 5. With this method,
the microvalt scole on the right hand side of the chort
con be used, eliminoting Step 4.

31

ine with distonce for low
herp of 16.7 kw. and an-
340 feet (Ch. 5 New York)
IS NS NN TR BB S
deepassast Tas
sasguEam

T

ot 2 e

How ta select the praper gain antenna system far a
law signal area installation.

1. Using the chort you hove corrected for your specific
channel and areo condition, look up the microvolt level
indicated for the distance at which the installotion is
to be made.

. Find on the chart the db difference between this level
and the minimum microvolt sensitivity of the television
receiver to be instolled. This db differential is the db
gain required of the antenno, or of an antenna, most,
and booster combination.

. To raise the gain of the signal at the receiver, either a
gain antenna can be used alone, if its gain is sufficient,

ne withdistonce for high 1§ 352 SedBeaness sanes ' ; or used with a boaster. The use of a mast, of course,
herp of 26 kw. and an- sewm [ = 'a BB B B = H H
667 teet (Ch. 10 Phite) |ESEESSBESSSE issises will increase the microvolt level at the receiver. If o

receiving antenna is raised to sixty feet, the signal will
be opproximately twice that shown on the chart for
any specified distance (since these measurements were
taken with an antenna thirty feet high).

rolts d.c.  measurements were token under average-to-poor propagation conditions

in the atmosphere. Nighr reception conditions are better—particularly be-

n on the yond the distance represented at 1000 microvolts. The dotted curve on
1 of the Chart #4 shows the influence of atmaspheric conditions on fringe signal

wannel 5, levels. This curve is the result of measurements made just o few hours past

istances.  midday, ond shows the start of a signal level rise that extends into the

#ly with  evening hours. The percentage of increase is greater with distance. instal-

it would  lations shauld be planned to handle weak signals adequately for per- DATA-PRINT #3
formance reliability. Thus, it is advisable to present the average-to-poor

distance  conditions.

e range Charts #1 ta #4 are signal decline charts. Chart #5 shows the relation

eadings  between db and signal voltages. For example, if between 24 and 32 miles {Copyright 1952)

:present  on one of the decline charts the signal drops — 6 db, it means that the

at these  voltage at 32 miles is one-half the voltage at 24 miles.
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MULTI - LAYER COIL CALCULATOR NOMOGRAPH

By S. YAMASITA

A nomograph for deltermining multi-layer coil inductance

on the basis of the H. A. Wheeler inductance equation.

N EXAMPLE will serve to illustrate the use of

this nomograph. Assume a coil of one inch mean
diameter (2a) and a width and thickness of one-half
inch (b and ¢), wound with 500 turns of no. 27 d.c.c.
wire. A line is drawn through the “mean diameter”
and “width” scales to the reflect axis, then back to
the “mean diameter” scale through the “thickness”
scale. A line is then drawn vertically until it intercepts

the curve, and then horizontally to the right-hand side
of the graph. From this point, a line is drawn to the
proper point on the “mean dia.” scale, thus locating a
point on the “cross axis.” A straight line through this
point and the proper point on “total no. of turns” scale
locates the inductance. By proper manipulation, the
nomograph can assist greatly in designing a coil of
a specified inductance.
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ample, if the signal level obtained from
your local Channel 5 station is only
500 microvolts at fifty-three miles in-
stead of the 1000 microvolts (refer to
Channel 5 signal decline chart), the
entire microvolt scale is simply halved.
The microvolt scale ischanged by what-
ever ratio exists between actual and
chart readings for the range at which
the sample measurement is made.

The signal range maps arc¢ con-
structed from the information given in
the signal decline charts. Each con-
tour represents a certain signal
strength for a particular station at a
given distance from the transmitter
location, as obtained from the chart
for that station. The first signal range
map (Fig. 1) depicts 500 and 25 micro-
volt contours for New York's Channel
5 and Philadelphia’s Channel 3. These
signal levels represent actual micro-
volts applied to the input of a receiver
or to the 300-ohm input of a service
type field intensity meter that has been
calibrated accurately. It should be
noted that similar microvolt contours
for New York’s Channel 5 and Phila-
delphia’s Channel 3 are at different
distances from the station. This is a
result of different erp's, antenna
heights, and terrain conditions. Thus,
the factors of erp and transmitting
antenna height have appreciable sig-
nificance in the fringe range of a sta-
tion.

An explanation of the 500 and 25
microvolt choice is instructive. For the
average television receiver manufac-
tured during the last few years an
input signal of 1000 microvolts (at the
tuner input) was the level at which
the receiver noise became apparent by

Fig. 2. A signal range chart for Channel § (N. Y.) and Channel
3 (Philadelphia) using a conical reflector receiving antenna to
Channel 5. whose transmitter is at
the Empire State Building. delivers a 25 pv. signal over a
radius of 112 miles and a 500 pv. signal at a radius of 64V
Channel 3 (which is transmitted from a suburban Phila-
delphia location) delivers a 25 uv. signal at a radius of 90 miles
and a 500 pv. signal at a distance of 402 miles from the
transmitter as shown by the concentric circles on the chart.

obtain the readings.

miles,

very close observation of the line
structure of the picture adjusted for
normal contrast (first appearance of
faint snow effect). When the signal
level is at 50 microvolts, the snow ef-
fect is severe and the picture is near
a point at which it cannot be con-
sidered tolerable for satisfactory view-
ing. With the new cascode low-noise
type of tuner, levels of 500 and 25
microvolts are a better approxima-
tion. The maps show extended range
possibilities of lower noise levels. It is
true that these noise conditions vary
from receiver to receiver and from
channel to channel. Nevertheless, the
values chosen represent an ultimate
practical value.

In summary, such maps will tell you,
as a function of channel (low or high
band) and erp of station, etc., the ap-
proximate microvolts of signal that can
be expected at the receiver input at a
given distance from the station.

The logic behind the choice of a di-
pole reference is demonstrated in Fig.
2. Normally, gain figures of various
commercial-type receiving antennas
are given (or should be) with refer-
ence to the signal delivered by a stand-
ard dipole. For example, if an antenna
with a gain of 6 db was used instead
of a reference dipole in the case of
New York’s Channel 5, there would be
twice as much voltage at the receiver
input for each of the contour distances
from the station. Likewise, readings
taken from the microvolt scale on the
signal level chart for Channel 5 on
the “Data-Print” must be doubled.
This indicates that the actual contour
values of Fig. 1 are further separated
from the station transmitters as a

function of the gain of the antenna.

This range extension factor is
demonstrated in Fig. 2 for a conven-
tional conical-reflector type of antenna
with a gain of 3.5 db on Channel 5 and
2.5 db on Channel 3. Just how much
farther the contours fall can be cal-
culated from the signal level charts on
the “Data-Print.” Simply raise the
curve by the db gain introduced by the
antenna and read the microvolt-dis-
tance figures directly off the chart for
the new curve. With these new fig-
ures, draw the new contour. The serv-
ice organization can follow this same
procedure for whatever type antenna
used.

For example, the 500 microvolt con-
tour for Channel 3 is 38 miles out, us-
ing a standard dipole with the meas-
urement standards specified. This
point on the chart is at the —26 db level
(chart 1). With a conical-reflector at
this distance, the signal level at the re-
ceiver would be 1.33 times 500 or 665
microvolts (2,5 db antenna gain). The
actual 500 microvolt level for the con-
ical-reflector would be located at a
distance represented by a signal de-
cline of 285 db (26 plus 2.5). On the
chart, this level is located at the 40'2
mile point.

The New York's Channel 9 portion
of Fig. 3 shows the 500 and 25 micro-
volt points for this station. Notice
that these contours are nearer to the
station location than they were for the
low-band stations although transmit-
ting powers are higher.

To demonstrate further the influ-
ence of antenna gain on microvolt
contours, the Channel 10 (Philadel-

(Continued on page 64)

Fig. 3. Signal range map for Channel 9 (N. Y.) and Channel 10
(Philadelphia). For Channel 9. the 500 uv. radius is 41 miles
from the transmitter; the 25 uv. radius is 76 miles.
uv. radius for Channel 10 was determined using dipole. conical
reflector. and yagi antennas.
using succeedingly higher gain antennas. The yagi antenna will
supply the receiver with a 50 uv. signal at 68 miles from the
transmitter: the conical reflector at 62 miles; and the stand-
ard dipole will provide this figure at a distance of 49 miles.
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The "Q-TEE

By

DOUGLAS H. CARPENTER

Engineering Division

The LaPointe.Plascomold Corp.

Fig. 1.

New antenna uses " printed circuit> band-reject
filter. Matches 300-ohm line on all channels.

acceptance of commercial tele-

casting, many forms of receiving
antennas have dotted the nation’s land-
scapes. Progress in the art of antenna
design has, unfortunately, revolved
around variations of a limited number
of basic forms. These have been well
known to the engineer long before the
manufacturing of television antennas
became the great industry it is today.
Gradual standardization by service
technicians across the country resulted
in the selection and purchase of two
specific types to satisfy two entirely
dilferent installation requirements.
Metropolitan and near fringe recep-
tion dictates the use of a broadband
antenna that will receive all channels
and maintain a fixed directivity pat-
tern. The second requirement is that of
the fringe installation (or single-chan-
nel area) where it is necessary to ob-
tain as much power gain on one chan-
nel as possible. For this situation there
is no substitute for the yagi. There
are, of course, other types being used,
but for the same amount of material
it is practically impossible to get equal
results. For reasons of gain, assembly
convenience, and all-around per-
formance. the yagi is pretty well en-
trenched as the undisputed champion
of single-channel reception. It is fairly
unlikely that another antenna will be
developed to supplant the yagi in its
specific job. Research intensified by
television demand has not as yet pro-
duced a superior type or even a good
rival.

It might be well at this point to
state that the greatest reason for the
absence of new models in the antenna
field is not a lack of research or c¢rea-

SINCE the widespread and popular

36

tive ability on the part of the antenna
design engineer, but rather the non-
existence of a secondary element with
which he may work. The electronic
design engineer concerned with circui-
try, for instance, will many times
create a new improvement in the art.
First, because of careful forethought,
and second, because he is working
with a flexible set of constants that
may be rearranged in form and func-
tion. Up until now the antenna en-
gineer has had at his disposal only one
element, conductive material. This
basic limitation has always confined
such engineering activity to improve-
ment of existing forms, rather than
development of radically superior
types.

To review progress in the field of
broadband reception, we again observe
a well-known form in new dress. The
conical, or derivation of the “V" an-
tenna. has been pretty generally ac-
cepted as the type that should be used
where ‘both high and low channel re-
ception is desired. The conical works
on the old and well-known principle
of electrically enlarging the receiving

Fig. 2. “Q-Tee” construction details. See
text for explanation of element functions.
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Three different combinations of
the Vee.D-X “"Q-Tee” television antenna.

element to lower its “Q" and broaden
its effective frequency response. This
is accomplished by fanning out the re-
ceiving elements so that their individ-
ual fields intercouple when excited by
a signal. This arrangement simulates
a more or less “filled in” area similar
to a large diameter tube. The purpose
of tilting the receiving elements for-
ward is to superimpose the major
third harmonic lobes so they add in
voltage and present good directivity
on Channels 7-13. In all broadband
antennas, an increase in performance
in one part of the spectrum usually
results in a loss at some other frequen-
cy. In the case of the conical, tilting
of the elements results in a broadening
of the directivity pattern on Channels
2-6 with resultant loss of gain and with
increased susceptibility to interference
and reflected signal pickup.

A markedly new approach to the
problem of broadband reception has
been developed by the Vee-D-X engi-
neering staff, at long last employing
the ‘“secondary element” to achieve
outstanding electrical performance.
The “secondary element” has been na-
tionally described as an “electronic
channel separator,” but in radioman’s
language is actually a specialized form
of band-reject filter. The ratio of L
to C, and the “Q” of the di-electric
material, have been very carefully
combined to work between the indi-
vidual impedance points of separate
receiving elements, and to provide a
high insertion loss throughout the
range of 160 to 230 mc. In the range
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of 54-88 mc., the residual short circuit
impedance (inductive) of the filter is
extremely small and, as will be pointed
out later, is actually used to balance
the match to the low channel receiving
element. The total filter is printed to
maintain proper circuit “@”, and to in-
sure electrical similarity between all
units. The printed circuit and con-
necting lugs are housed in a sealed
case of polystyrene. The printed fil-
ter and housing are illustrated in the
photograph of Fig. 5. In final assembly
the filters are connected between ele-
ments B,B and D,D at points C.

The electrical function of the total
antenna can be explained by reference
to the drawing of Fig. 2. If the opera-
tion of the high frequency section is
considered first, we may forget about
the low frequency reflector 4. Ele-
ment D,D is a full-wave antenna (half-
wave each side) resonant at the center
of the high channels. Element E.E is
a “T" matching transformer, and ele-
ment F,F the high channel director. Z.
is, of course, the transmission line im-
pedance to be I..atched throughout the
entire range. A full-wave antenna has a
center impedance on the order of 2000
ohms making it an impractical match
to standard 300-ohm ribbon line. A
full-wave antenna has, on the other
hand, a voltage gain of 1.4 over that
of a half-wave dipole. Between the
center feed points of a full-wave an-
tenna and the opposite ends, the im-
pedance varies from the 2000 ohm
value to a theoretical 0, and then back
to a high value again. The problem
was to tap into the proper points in
clement D,D through the matching
transformer E,E to get a proper match
to the line while retaining the high
power gain of the full-wave antenna.
The high-channel director F,F was pur-
posely designed as an electrical half
wave. If a full-wave director were
used, the center impedance of the full-
wave antenna would increase with
coupling and the points of theoretical
0 would be higher than those practical
to match through the “T” transformer
system, The band-reject filters C,C
isolate the points of contact between
elements D,D and B,B. Thus we have,
essentially, a “T"” matched full-wave
antenna with a half-wave director.
This combination by itself should not
provide broadband reception, nor
should it necessarily have high gain or
a particularly sharp directivity pat-
tern. As happens once in every 10,000
electronic experiments, it was discov-
ered that we had something more than
calculated; an extremely broad re-
sponse, and the maintenance of a sharp
directivity characteristic over the en-
tire high-channel range. Further an-
alysis of the intercoupling effects of
the total assembly indicated a high
degree of proximity coupling between
the low-channel receiving element,
high-channel receiving element, trans-
former elements and high-channel di-
rector. As can be appreciated, a
mathematical explanation of this phe-
nomenon is necessarily complex, since
conditions change radically as frequen-

July, 1952

Fig. 3. Comparative curves showing average response
of a conical vs “Q-Tee” in the 174-216 mc. range. An-
tenna directivity patterns are for the high band with
conical patterns in solid lines and “Q-Tee” dotted.
The relative gain is indicated in the above graph.
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cy is varied throughout the high-chan-
nel range. A simpler explanation, which
is generally correct, is to say that be-
cause of this coupling we have accom-
plished an effect very similar to that
which exists in the conical; an elec-
trical enlarging of all controlling ele-
ments resulting in lowered “@" and
consequent broadband characteristics.
Reference to Fig. 3 tells the story on
the high channels. The graph of Fig. 3
shows comparative curves plotted for
average responses of the conical type
antenna vs the “Q-Tee” throughout
the range of 174-216 mc. The com-
parative horizontal directivity patterns

CHANNEL 2 CHANNEL 3 CHANNEL 4 CHANNEL 6
7 7
/ \\ / \“
" 1 ! ’
\
".\\ /
./ a
(s
w e w T
&b e 3T -1 . .
§§§ T T Fig. 4. Comparative curves and patterns
5;’-&- off-10-TEE L . as shown in Fig. 3 only for low-band Chan-
R e o T nels 2-6. The same test conditions prevail.
C3w CHANNEL

for the two are shown with the conical
antenna patterns in solid lines and the
“Q-Tee” dotted.

Operation on Channels 2-6 requires a
little mental orientation as to the elec-
trical function of the high-channel re-
ceiving elements just described. In
this range we are primarily concerned
with the half-wave, low-channel re-
ceiving element B,B and half-wave re-
flector A,A. Again, by itself, this
combination could not be considered
a broadband array. Starting from the
transmission line feed points Z,Z ele-
ments E,E and D,D now become a

{Continued on page 109)

Fig. 5. “Printed circuit” band-reject filter used by Vee-D-X in the “Q-Tee” antenna.
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Compiled by KENNETH R. BOORD

Radio Amateurs will welcome

magazines and other periodicals
of any kind—technical or recreational
—for its “Bedfast Club” members;
QRA is WFSRA, % Bob Kenny, 30,
Churchbury Road, Enfield, Middlesex,
England. WFSRA now has a Member-
ship Chairman to whom all inquiries
regarding membership should be sent
—E. Mitchell, 27, Fir Close, Willand
Nr. Cullompton, Devon, England.

Sweden—A new DX club is “Never
B4 12" Ostervagen 24, nb, Selna I,
Sweden; chairman is Gunnar Karlsson.
(Radio Sweden)

USA—The annual outing of the
United 49ers Radio Society will ke
held on Sunday, July 27, at the home
of President Edw. Broome, Vincen-
town, New Jersey; all members and
friends are invited to attend. The Ma-
ple Leaf Chapter will hold its outing
on Sunday, July 27, at the home of Di-
rector Robert (Bob) Vance, 117 Wel-
lington Street, North Woodstock,
Ontario, Canada. (Boice, Conn.)

The 1952 Summer Convention of the
Newark News Radio Club was held
Sunday, June 22, on the grounds of the
Montgomery County Sportsmen’s Club,
Green Lane, Pa.; the committee in
charge was headed by Dick Daneker,
Lansdale, Pa., and Vincent C. Stasen,
Philadelphia, Pa. The NNRC recently
chose these officers—Irving R. Potts,
Union, N. J., president; G. Dudley
Clarke, Verdun, Quebec, Canada, Ca-
nadian vice-president; Walter L.

THE World Friendship Society of

These buildings house ‘Radio Tetuan,”

. J’E

Spanish Morocco.

Townley, Little Falls, N. J., treasurer;
Albert J. Sauerbier, Jersey City, N. J..
executive secretary; Benjamin Fein-
stein, Hillside, N. J., assistant execu-
tive secretary; Peter J. McKenna, -l-
buquerque, N. M.; Henry T, Tyndall,
Burlington, Vt.; Louis Hahn, Ruther-
ford, N. J.; Roger Legge, Jr., Scats-
dale, N. Y.; Harold W. Robinson, Green
Lane, Pa.; Abe Cohen, Seattle, Wash.;

Charles S. Sutton, Toledo, Ohio;
Eugene S. Allen, Vallejo, Calif.;
Charles P, Atherton, Exeter, N. H.;

Earl R. Roberts, Indianapolis, Ind.;
Sheldon Dunham, Jr., Cary, N. C.; and
Harold S. Williams, Seymour, Conn.,
all vice-presidents.

Due to press of business interests.
Don Gross, Oregon, has had to give up
his position as short-wave editor for
the Universal Radio DX Club; he has
been succeeded by Marvin E. Robbins,
5230 Cornelius Ave., Indianapolis, Ind.,
according to Charles Norton, Hay-
ward, Calif,, president of URDXC.

This Month’s Schedules

Albania — Radio Tirana, 7T.8524A,
still has news 1615. (Pearce, Eng-
land)

Algeria—Radio Algerie, noted with
good signal 1430 in Arabic, and sign-
ing off 1800 with “La Marseillaise,”
(DX-Radio, Sweden) Is again using
9.570 in French 1300-1800 while 6.145
carries Arabic on the same schedule.
{Pearce, England)

Andorra—Radio Andorra, 5.995A,
noted 1300 with popular recordings.

It cperates on 6.037 mc.
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SHORT-WAVE

tLepple, Germany, via URDZC) Heard
in Scotland around 1€07-1623 with
light music. (Rodger)

Anglo-Egyptian Sudan — Although
the station claims use of 7.325 for ex-
perimental purposes, has been heard
on 7.380-7.385 by Pearce, England, on
Fridays 1230-1300 with the weekly
English period.

Angola — Luanda, 11.862A, closes
1730 weekdays, 1530 Sundays. (Nib-
lack, Ind.) Heard in Sweden parallel
on 9.632 around 1600. (NATTUGG-
LAN, Sweden) In verifying, also listed
7.142. (Kary, Pa.) CRG6RJ, 10.0504,
Radio Clube de Huila, Sa da Bandeira,
noted 1450 when tuned; signed off
1530A with “A Portuguesa.” CRG6RB,
9.165, Benguela, noted 1310 to after
1445. (Pearce, England)

Argentina — Latest schedules for
SIRA sessions include LRA, 1030-1230
in Portuguese for Brazil, 17.720; 1235-
1530 in French, 17.720; 1605-1700 in
German, 17.720; 1730-2030 in English
for Eastern North America, 17.720;
2100-0100 in Spanish for the Carib-
bean, 15.345. LRU, 1300-1400 for Span-
ish America, 15.290; 1400-1545 in Eng-
lish for Great Britain, 15.290; 2300-
0100 in English for Western North
America, 15.290. LRS, 0800-1300 in
Portuguese for Brazil, 11.880; 1300-
1400 in English for Great Britain,
11.880; 1400-1500 in Swedish, 11.880;
1505-1600 in Italian, 11.880; 1605-1700
in German, 11.880, and 1700-0100 in
Portuguese to Brazil, 11.880. (Golden,
Mass., others) LRS2, 9.320, noted in
Spanish 1914, (O'Sullivan, England)
LRX, 9.66, heard at high level around
2022-2102. (Oestreich, Wash. State)

Austria — Blue Danube Network,
5.080, Salzburg, noted with music 1440-
1500. (DX-Radio, Sweden) Heard on
9.617 with request program 0700,
(O'Sullivan, England)

Azores—CSA92, 11090, Ponta Del-
gada, noted on summer schedule of
1400-1500. (Ferguson, N. C.)

Bechuanaland—ZNB, 8.230, Mafek-
ing, is heard in Germany around 1500
using English; bad CWQRM. (Lepple,
via URDXC)

(Continued on page 92)

(Note: Unless otherwise indicated. all time is
expressed in American EST: add 5 hours for
GCT. ‘'News" refers to newscasts in the English
language. In order to avoid confusion. the 24
hour clock has been used in designating the times
of broadcasts. The hours from midnight until
noon are shown as 0000 to 1200 while from 1
p.m. to midnight are shown as 1300 to 2400.)

The symbol *“V” following a listed frequency
indicates “varying.” The station may operate
eilther above or below the frequency given. *“A”
means frequency is approximate.

RADIO & TELEVISION NEWS
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Fig. 1,

ULNEN
IN

Experimental bass control circuit designed to be the
electrical counterpart of the “Air Coupler” speaker baffle. Res-
onant frequencies of 40. 60. and 120 cycles are employed.

SOUND REPRODUCTION

By GLEN SOUTHWORTH

reproducing equipment a number

of detailed studies were made re-
garding the characteristics of the tones
produced by various musical instru-
ments. These studies, usually made
with equipment employing selective
resonant circuits, indicated that many
orchestral instruments produced pro-
minent harmonics or overtones and, in
frequent instances, were accompanied
by relatively wide-band noise com-
ponents. As a logical consequence, it
was believed that natural sounding re-
production would require a system
having relatively flat static frequency
response characteristics over a wide
range in order to obtain proper em-
phasis of important harmonic com-
ponents.

Unfortunately for the development
of the audio art, data supplied by a
wave analyzer may be interpreted
quite differently than that supplied by
an oscilloscope. Where awave analyzer
may indicate a fundamental tone with
strong harmonics, an oscilloscope may
show merely a series of simple pulses.
Similarly, wide-band noise, indicated
by a wave analyzer, may show up on
an oscilloscope screen as a single or
group of nonperiodic pulses. As a re-
sult, the fact that an audio system has
good static frequency characteristics
is no guarantee that it will accurately
reproduce “harmonics” or noise sounds,
in fact many of the expedients used to
obtain wide-band response make it cer-
tain that accurate reproduction of
pulses will not be achieved.

Although transient response has re-
ceived increasing attention in recent
years, it has been largely identified
with the reproduction of sounds such
as those produced by the timpani, cym-
bals, or the so-called noise instruments.
Actually, the sounds produced by such
instruments are usually fairly long
damped wave trains which, due to

lN THE early development of sound

Joly, 1952

Methods of pulse eontrol and pulse broadening nsed

to improre the bass reproduction in anudio equipment.

their duration, can be reasonably well
reproduced by equipment having a
moderate amount of electrical or phy-
sical inertia. A somewhat more seri-
ous problem may be encountered in
the reproduction of instruments that
produce a reasonably steady tone with
pulse-like characteristics. In this clas-
sification fall nearly all of the instru-
ments in the lower register, even the
organ, and the inability of much re-
producing equipment to handle this
type of transient is very often the
cause of the frequent complaint of
poor bass reproduction.

In dealing with the reproduction of
pulses there are a number of very in-
teresting characteristics that may be
observed, Probably the most important
of these is the way in which the pulse
shape is strongly influenced by its
acoustic or electrical environment. For
example, the initial tone produced by
strings or horns may consist of a series
of relatively narrow pulses, which
when heard at close range may sound
relatively weak and colorless due to the
transient characteristics of the listen-
er’'s ear, However, when such instru-
ments are played in a large room, such

Fig. 2. (A) Initial pulses generated by mu-
sical instrument or other source. (B) Initial
pulses and delayed pulses produced by
wall reflections. {C) Combination of initial
and reflected pulses showing o tone which
contains much greater average energy
and low-frequency content than (&) or (B).
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as a concert hall, wall reflections may
arrive at the listener's ear in sequence,
producing the effect of a much broad-
ened pulse, such as shown in Fig. 2C,
The broadened pulse approaches the
characteristics of a sine wave and
therefore has both increased depth of
tone and greater loudness. The pulse
broadening produced by acoustics
makes it possible to simulate very low
frequency fundamental tones from an
instrument with relatively limited
radiating area and is a very important
factor in apparent bass characteristics
and auditory “balance” between dif-
ferent sections of an orchestra.

Another interesting characteristic cf
pulse waveforms is the fact that the
peak amplitudes involved are frequent-
ly much less influenced by acoustics
than are the peak amplitudes of sine
waves. In the case of pulses, wall re-
flections either mean pulse broaden-
ing or occasionally pulse narrowing,
while in the case of sine waves wall
reflections usually mean reenforce-
ment or cancellation of peak intensi-
ties, with cancellation problems be-
coming serious at low frequencies
where room dimensions become com-
parable to the wavelengths of the gen-
erated tones. This factor has apparent-
ly influenced the design of musical in-
struments and even in the case of
organs low frequency tones may be
modulated at a rate of from three to
eight cycles-per-second in order to re-
duce the effects of destructive inter-
ference from wall reflections.

Turning to the problems involved in
reproducing pulses, probably the major
one encountered is due to the physical
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Fig. 3. (A) The simplest method of using
a resonant circuit for bass boost and
pulse broadening. (B) One of the methods
of mixing several resonant circuits which
are tuned to different audio frequencies.
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Fig. 4. How acoustic pulse broadening is
simulated by simple RC circuits. Initial
pulse at point A is transformed into a
saw-looth type waveform at B by the
relatively slow discharge of condenser
C,. The slow charging characteristic of
condenser C: tends to round oft the initial
steep slope of the saw-tooth resulting in
waveform shown at C. D is the distortion
that may occur if the discharge rate of
condensers is too slow. This may cause
a subsonic component in output capable
of causing distress in the following ampli-
fier stages or the loudspeaker, The resis-
tance shown in the broken lines may be
employed to reduce this particular effect.
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Fig. 7. Several known types of speaker
baffles in which back radiation is used
and influences reproduction of pulses.
The acoustic delay path is shown dotted.

inertia of the loudspeaker, which
causes pulses to be reproduced at a
considerably lower level than sine
waves and also can lead to serious de-
formations of the pulse’s initial shape.
Undoubtedly a large number of list-
ener complaints regarding ‘‘one-note
bass” or speaker “boom” can be traced
to the pulse distortion produced by the
speaker system. Two reasons for this
are the fact that the speaker's pulse
response will usually be best at or be-
low its primary resonant frequency,
and secondly, pulse broadening may be
produced by speaker resonance or baf-
fle arrangements. The result of these
effects is that pulses having a repeti-
tion rate related to the frequency of
the speaker or cabinet resonance may
be reproduced at an intensity far above
that of tones which do not bear such
a relationship. In the reproduction
of a badly distorted recording this fac-
tor will also apply to originally pure
tones due to the deformed waveshape.
In addition, a very annoying form of
distortion may be produced when pulse
type waveforms cause speaker or cabi-
net resonances to ring at a frequency
several cycles removed from the repe-
tition rate of the pulses, the resultant
low frequency beats usually being very
disagreeable.

One current solution to speaker
“boom” and “one-note bass” is the
highly damped speaker. Unfortunately
this frequently leads to no bass at all,
<

Fig. 5. Several of the many possible meth-

ods of obtaining pulse broadening with

RC networks. (A) Variation of a conven-

tional bass.boost cireuit. (B) Delay line

with considerable amount of phase shift
which can be used to attenuate low fre-
quency sine-wave response while passing

pulses and short-duration transients. (C)

Combination of several circuits such asin

{A) but with different time constanis for

maximum effectiveness overa widerange.

Fig. 6. (A, B, and C) Pulse waveforms obtainable from the pulse forming circuit
of Fig. 8. (D) The effect of a low Q" resonant circult on pulse input C.

www.americanradiohistorv.com

inasmuch as the poor pulse response
of the speaker is not supplemented by
the pulse broadening and higher con-
sequent efficiency, produced by reson-
ance. A similar effect is produced by
lowering the speaker resonance fre-
quency as pulse response usually falls
off above this point.

Fortunately it is not necessary to
wait until speakers without mechanical
inertia are perfected in order to achieve
musical bass reproduction, as a num-
ber of corrective steps may be taken.
Probably the first of these is to con-
vert pulse-like waveforms into near-
sine waveshapes which the loudspeaker
can handle with much greater efficien-
cy and less discrimination. The easiest
way to do this is to place a recording
microphone at the rear of the concert
hall in order that the natural pulse
broadening, produced by the acoustics,
may be utilized. Pulse broadening may
also be obtained by placing a number
of microphones at varying distances
from the musical source.

Lacking control over microphone
placement, the average listener has
two alternatives. The first and most
flexible of these is pulse shaping in the
electrical portions of his reproducing
equipment with tone controls or equal-
izers of proper design. The second
method, which has been receiving con-
siderable attention in the last year or
two, is pulse shaping through the use
of specially designed speaker baffles or
acoustic arrangements.

Pulse control in an audio amplifier
is a convenient and flexible way of
compensating for loudspeaker charac-
teristics or even deficiencies in the ini-
tial recording. For example, the reson-
ant characteristics of a sixteen-foot
organ pipe may be much more easily
simulated through use of simple elec-
trical resonant circuits than through
carpentry, and accordingly, changes in
characteristics are much easier to
make. The simplest type of pulse
broadening is probably the low-“Q”
resonant circuit and good pulse broad-
ening over a limited range may be ob-
tained without objectionable “ringing”
if the “Q” of the circuit is held to
about two. Although almost all reso-
nant tone control circuits use only one
LC combination in a given frequency
range, an improvement in perform-
ance may be achieved by using two or

more resonant circuits fairly closely

spaced in a particular range. This al-
lows pulse broadening to be effective
over a wider range and also permits
the use of higher “Q” circuits due to
the fact that ringing will occur over a
much wider range and the limited fre-
quency bands are not unduly accen-
tuated. This seems to be especially
true if the resonant circuits are cou-
pled to each other in such a way that
an exchange of energy takes place. A
circuit of this type is shown in Fig. 3.

A non-resonant form of pulse
stretching may be obtained through
use of simple resistance-capacitance
delay networks of different electrical
lengths (Fig. 4). A number of varia-
tions are illustrated in Fig. 5. The
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pulse characteristics obtainable by
this method are very desirable and can
actually represent an improvement
over what the listener would hear if
he were present at the original per-
formance. The reason for this is that
a fairly close microphone pickup may
be made which captures a maximum
of detail and the missing bass result-
ing from such a practice may then be
supplied by the pulse stretcher, which
seems to produce a somewhat smooth-
er sound than does acoustic pulse
broadening.

Pulse control after the loudspeaker
may be secured by special baffle design.
Probably the most common, and mis-
used, example of this is the bass reflex
cabinet. In this case there is usually
a short delay path between the back
of the speaker and the radiation from
the front which introduces modifica-
tions in pulse shape as well as the
static frequency characteristics. Some
haffles, such as some of the corner horn
designs, make use of back radiation
(Fig. 7) from the speaker over a delay
path. Other speaker baffles influencing
pulse characteristics are the resonant
column, the multiple resonant col-
umn, and the resonant box. In addi-
tion, notable improvement in apparent
bass response may often be achieved
through use of wall reflections in a
large room, although in such a case
the bass may seem to disappear as the
listener approaches the speaker sys-
tem.

No matter what type of system is
used, the various low frequency reso-
nances should be properly spaced for
best listening results and reenforcing
resonances should be kept to a mini-
mum. For example, some phonograph
pickup arms will resonate at about the
same frequency as some of the larger
diameter loudspeakers, and the result-
ing wide variation in sound pressure
should be avoided. One method that
the author used with success in the
case of loudspeakers with fairly high
resonant frequencies was to use an
LC circuit in the amplifier, tuned
about an octave lower, The resultant
simplification of low frequency wave-
forms greatly improves the smooth-
ness of the bass response and, in
several instances, provided very good
reproduction of organ pedal notes from
small groups of six-inch speakers in
simple baffles.

(Continued on page 64)

Fig. 8, A simple circuit in which a 6H6
duo-diode tube is used to obtain either
a positive. negative. or a combination
of pulses from an audio oscillator.

+30V

Tk

290K

Y ———%mE WivE NPUT

July, 1952

—_—
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a person's appetite, and Barney
used only a few minutes of his
lunch hour to down a sandwich, a
frosted malt, and a double-decker ice
cream cone; then he fortified himself
with a giant lemon Coke “for the road”
and went back to the service shop.
The inside of the shop felt cool and
comfortable after the glaring heat out-
side, he thought to himself, as he passed
through the empty front of the store
to the service department at the rear.
Mac, his boss, looked up from where
he squatted tailor-fashion on the serv-
ice bench in the direct path of a hum-
ming electric fan that rustled the litter
of papers, letters, magazines, and
books about him. A slide rule was
balanced on one knee, and he was
chewing reflectively on a stub of pen-
cil.

“Well, this is a switch: getting back
early!"” he remarked to his red-headed
assistant. “¥You sick or something?”

“No,” Barney replied as he collapsed
on the other end of the bench. “I just
love my work. What are you doing?
Trying to dope out who the president
is going to be?”

“Not exactly. I'm boning up on
open wire transmission lines.”

“Why the sudden interest in that?”

“For one thing, you may have no-
ticed that they are becoming increas-
ingly popular; but more important
than that is my guess that they will
get a lot more usage when uh.f. TV
stations really get going.”

“Why, Daddy ?"" Barney asked in a
rasping falsetto.

“Because the losses of ordinary flat
twin-lead go up rapidly as the fre-
quency increases. For example, at 500
megacycles, the dry-line loss is 3.2 db

| THE sticky, sultry heat took away
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"OPEN WIRE LINES"”

per hundred feet, and the wet-line loss
zooms up to 20 db per hundred feet.
Opposed to this is an open wire trans-
mission line loss of only .78 db when
dry and not much greater than this
when wet.”

“How about tubular twin-lead ?”

“There is not too much difference in
the dry-line loss, but the wet-line loss
of tubular twin-lead is only 6.8 db per
hundred feet at 500 megacycles. Even
so, that is about eight times the loss of
open wire line.”

“Where are you getting all this in-
formation?"”

“From a lot of sources: The good
old ‘The Radio Amateur’'s Handbook’
has a lot of good stuff on open wire
lines; so does Terman in his ‘Radio
Engineering.’ 1 also went back through
our magazine files and dug out all the
articles on transmission lines that were
published in the past ten years. Still,
though, there were a lot of practical
points I wanted to know about ac-
tually using the lines, and I decided
the best place to go for the answers
was to the men who built them. Gonset
was the originator of the 450-ohm open
wire line for TV use; so I wrote to
them and got a fine letter back from
W. W. Smith, chief engineer of the
company, Radio Merchandise Sales,
usually called ‘RMS, is another big
outfit that makes this line and several
accessories for it; so I also wrote to
them and received a prompt and de-
tailed answer from their chief en-
gineer, Martin Bettan. Thanks to the
courtesy and help of these men and
also to the books and magazine articles
I have been reading, I am full up to
here on open wire transmission lines.
Just try and stump me!”

(Continued on page 122)
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: Si:ﬁ“"i‘_l_ Generator

By
PHILIP SCHLOSSBERG, USN (Ret.)
and
LOUIS BERKOWITZ

Head. Radio Department
Mass. Trades Shops Schools

How a midget superhet ean be converted into a

signal generator covering from 1006-2056 ke.

F YOU are in need of a signal gen-
l erator and are short of funds try

one of these; one, called the “low
cost” signal generator, gives good re-
sults for less than a dollar. Another,
called the “ultra low cost” signal gen-
erator, gives good results for only a
few pennies. There are many experi-
menters, amateurs, hobbyists, and
part-time technicians who have need
for a signal generator but feel that the
expense involved would not warrant
their investing thirty dollars or more
in an instrument for which they have
such limited use.

This article will show you how to
construct a good, practical signal gen-
erator having a variable radio fre-
quency range of from 1006 kec. to 2056
ke., also 456 kc.; all frequencies modu-
lated by a 400-cycle audio tone.

This frequency range is practical for
aligning the intermediate frequency
amplifiers of most broadeast super-
heterodynes; and for aligning the radio
frequency stage of the receiver at 1400
ke. or 1600 ke, Short-wave alignment
frequencies may also be obtained by
using harmonics of the fundamental
generator frequencies.

Many servicing and testing opera-
tions can be performed with this “no
cost” signal generator, such as align-
ment, signal injection, troubleshooting,
approximate stage gain measurement,
and locating dead stages in a receiver.

The amazingly low cost or no cost
of this utility signal generator requires
only that you have available an a.c.-
d.c. midget superheterodyne receiver.

The construction of this signal gen-
erator is simplicity itself. It involves
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SECOND REC.
SET DIAL TO
1006 KG.

51G. GEN.
SET OIAL TO
550 kC.

Fig. 1. Receiver used as a signal generator.

the conversion of the oscillator section
of the radio which is to be used as the
signal generator. The oscillator section
of a superheterodyne usually consists
of a Hartley type circuit with a low
value grid leak, approximately 20,000
ohms for self bias. By increasing the
grid leak resistance, self-modulation
of the oscillator is made to take place
at an audible rate. Fig. 2A shows the
original grid leak circuit of the oscil-
lator section.

In order to convert the circuit, all
that is necessary is to unsolder the grid
leak resistor from the tube socket, at
the cathode end of the grid leak, and
place a 15 megohm, one-half watt re-
sistor in series with the original grid
leak as shown in Fig. 2B.

15 megohms should give approxi-
mately a 400-cycle note; however, if
a higher or a lower pitched audio fre-
quency is desired the added grid leak

Fig. 2. (A) Original grid leak circuit of
receiver’s oscillator section, (B) Circuit
showing conversion for generator use.
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ohmic value may be changed to a
lower or higher value. If the experi-
menter desires to build this signal gen-
erator at actually no cost he should
follow this procedure: Take two
ordinary paper clips and solder a five
inch piece of hook-up wire to each
clip; now take an ordinary business
card and cut a strip two inches long
by one-half inch wide; then draw
several continuous black pencil lines
on the card; next fasten the paper
clips to the card to make contact with
the pencil marks. This card is now a
variable resistor of several megohms.
Solder the ends of the hook-up wire
into the oscillator grid circuit as shown
in Fig. 2B. Turn on your signal gen-
erator and then vary the resistance of
the card by sliding the paper clips
back and forth until a pleasing audio
tone is heard in another receiver which
you must have to pick up the sig-
nal generator frequency (see Fig. 1).

Test the operation of the signal gen-
erator by slowly turning the generator
dial from 550 kc. to about 1200 kc.,
while at the same time following the
signal on the dial of the second radio
from about 1010 kc. to 1600 kc.

To use the signal generator the fol-
lowing procedure is suggested.

For radio frequemcy. Turn on the
signal generator; determine the fre-
quency you desire, then subtract 456;
next set the dial of the signal gen-
erator to that number.

For obtaining a 456 kc. signal. Con-
nect a test lead through a 0.1 efd.
blocking condenser to the signal gen-
erator at its second detector diode
plate and, if necessary, another con-
nection between the signal generator
chassis and the chassis of the radio be-
ing tested, using a 0.01 »fd., blocking
condenser, Any dial setting of the siz-
nal generator will give 456 kc. with
this connection, assuming that a sta-
tion is being received on the signal
generator.

For audio frequency. Connect across
the voice coil of the signal generator
loudspeaker. This gives you a strong
audio signal of approximately 400
cycles. The strength of the audio sig-
nal can be controlled with the regular
volume control on the signal generator.

For radio frequencies. The signal
radiated is quite strong and needs no
direct connection to the radio being
tested. If a stronger signal is desired,
wind three turns of any small size
wire on the oscillator coil form of the
signal generator and bring a test lead
from these three turns to the circuit
being tested.

Other uses for these practical little
devices will suggest themselves as the
experimenter discovers for himself
that these so-called gadgets actually
give excellent results and, while no
claim is made that they are ‘“just as
good” as their more expensive “big
brother” signal generators, they are
most certainly worth a try—and use-—
until such time as you can better af-
ford the cash expenditure for the more
conventional type of signal generator.

RADPIO & TELEVISION NEWS


www.americanradiohistory.com
www.americanradiohistory.com

TV DEVELOPMENT ENGINEERS DEPEND ON
ACCURATE G-E LABORATORY TEST EQUIPMENT

“'7”‘ '“'\#
'_i‘l'} >

_ k5
= 1

CIRCUIT DESIGN. Making frequent changes in circuits, the
TV design cngineer appreciates the unique flexibiliey of this
G-E equipment. For example, General Electric’s continuous
coverage permits him to examine in detail any segment of

the spectrum. Phase shift control on the sweep output pro-
vides for full 360° rotation. Extreme electrical flexibility and
stability make these instruments highly useful to engineers
designing broad band electronic equipment.

FACYORY TESY ALIGNMENT. Only 2 cables are connected to receiver
during alignment. When receiver oscillators are lined up with the
G-E crystal-controlled marker generator, the local station signal
will fall where it belongs. The General Electric variable perme-
ability sweep provides long-term extremely stable operation.

FREE—NEW POWER SUPPLY CATALOG! Photos and speci-
fications of 14 new G-E units, ranging from 200 to 1500 volts.
Write us for your copy. General Electvic Company, Section 972,

Electroriics Park, Syracuse, New York.

GENERAL @B ELECTRIC

July, 1952

LABORATORY TIME-SAVER. Accurate, hand-calibrated dial permits
development engineer o do 95% of his work without frequent
reference to the crystal calibrator. No listening for or counting of
“birdies.” No time wasted making allowance for a printed dial,
since the hand <calibration matches precisely its associated capacitor.

www americanradiohistorv com
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THE "BAY" . . . thot streamlined,
highly effective Mobile Antenna!

The **BAY" is that new, streamlined. center-
londed antenna that is providing such ex-
cellent performance for 75 meter, (and
CAP) mobile stations throughout the coun-
try. Handsome, it’s also weatherproof due
to the glags-fibre sealed covering on top
whij> and center-loading section und you
operate in any weather without fear of de-
tuning. All exposed metal parts are brass,
fully protected by beautiful Chrome plating.
If you operute 75 meter mobile, (or CAP)
this is the antenna for you! Send now {o)
new, free datu sheet completely describing
this outstanding antenna.

The “"BAY™ . .$19.95 net.

110V AC POWER SUPPLY FOR
274-N RECEIVER

Just nlu;z it into the rear of your 274-N
RECEIVER ., . any model. Complete
kit and black metul case, with ALL parts
und diagrama. Simple and easy to build
in a jiffy, Delivers 24 volts plus B volt-
age. No wiring chnnges to be made. De-
! signed especially for the 274-N receiver,
Only $8.95.
Filament trans. for 274N receivers. Pri.
110V, 60 cy. AC. Sec. 24V @ .6A. An
excellent buy at, .........,. 1.95 ea.

tuning knobs for 274N Re-
Only 89¢ ea.

0-R exclugive . . .
ceivers. a hard-to-ohtain item. .. ...

The New Gonset
"COMMANDER"

i 35 to 50 watt, melti-
. . --"'B band, transmitter.

llere is a reul mobile transmitter offering the
ultimate in compatiness for under-dush mounting
without compromise with efticiency. Output circuit
will work inte all conventionai feedlines, co-ax,
ribbon, epen-wire, direct te low impedance loaded
antenna. Dozens of new feutu_res‘ including Class
ABZ modulator with hi-level clipping.

Frequency control; Crystal, (Provisions for ex-
ternal VFOQ

Power required: 6.3V, (AC
Gd00V, DC @ 200-225 ma.
Mike: Any standard carbon
pedance dynamic or crystal.

or DC)
(Phone)

or PA type hi-im-

@ 3.15A.

Tubes: RF, 6AGT into 6146. AUDIO. 12AT7 into
2.6AQ5's,
Size: B%a” high, 813* wide, 73" deep.

Completely wired and tested with all tubes and
including two hi Q final coils that cover 10-11.
15-20, 40-T5-80 meters. .. .....$124.50 net.

G LOOK! NO HANDS!

I This mike leaves both hands

free for mobile QSO's. Fas-

tens to onerator by simple

" snap strap., Adjustable.
Double action sw, operates

J——) push-to-talk or holds on.
Only $2.00 ea.

CONDENSER TESTER

® One of our best sellers! Useful, versatile
laboratory item, in kit form. Simple and easy to
build in less than an hour. Checks condenser
leakage and continuity up te 8 megs. Will test
any paper, electrolytic, mica or oil capacitor
from 50 mmf. to 50 mfd. Self-contained power
supply and neon bulb indicator with socket and
bezel. Drilled metnl cabinet. Complete instruc-
'éionsoand diagrams included with each kit. Only
5.00,

TRANSFORMERS-CHOKES:
#25-0-325 @ 2256 ma, 6.3 @ 5A. 5V @ 3A.

Pri. 110V, 60 cy AC. Size, 433" x 4%3" x 374,".
@ cuccoooboo00000000000000000 $6.95 ea.
820-0-020 or 740-0-740 AC @ 200 ma, Pri.

115V, 60 cycle, AC. Upright shielded case. Ex-
cellent for 807's. . ... ........ Only $10.80 ea.
5V. 25A. Pri. 115V, 60 cy. AC. A real rugged job
excellent for 30 ATL—d- ZaOA etc. Limited quane
tity. Only $4.50 ea.

10H, 200 ma choke. Hermetically-sealed steel
case. Also has hum-bucking tap. A beautiful item
only $1.98.

Power transf. Pri. 115V, AC, 60 cy. Sec. 520-0-
520 @ 200 ma. $5.25 ea.
750-0.360 w 300 ma. 6.3 @ 4A. 6.8 @ BA,
5V @ 3A. Pri. 115V, BO cy. AC.. .only $7.95 ea.
450:0-450 @ 200 msa., Pri. 115V, 60 cy. AC.
5V @ 3A, 6.3 @ 5 amp. In shielded case.
Only $8.90 ea.

350-0-350 @ 330 ma, 6.3 @ 10A. 3V @ 6A.
Pri. 115V. 60 cycle. Only. ......... $8.95 ea.

Minimum arder $2.00. Al items sub[ec' to

prior sale. All prices subject to change with-

out notice. 20% deposit must pany ail
erders, balance C.0.D,

OFFENBACH &
REIMUS CO.

1564 MARKET ST.
SAN FRANCISCO, CALIF.

&
-
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Sound Reproduction |
(Continued from page 61)

Although considerable space might
be devoted to the effects of various
pieces of equipment and circuit ar-
rangements on pulse reproduction, it
seems desirable to describe a simple
pulse generator which may be used
with an oscilloscope to make tests on
the specific equipment in which the
reader is interested. A diagram of
such a generator is given in Fig. 8. It
is used in conjunction with a conven-
tional audio oscillator. Essentially, a
6H6 diode is biased in such a manner
that only the sine-wave peaks are con-
ducted through the tube. Either posi-
tive or negative peaks or a combina-
tion of both may be obtained in this
way (Fig. 6) and the effective pulse
width may be easily altered by vary-
ing the bias applied to the rectifier
tube. A system of this nature has the
advantage that the pulse repetition
rate is easily determined from the set-
ting of the audio oscillator and can be
made to have a pulse shape of con-
stant characteristics over a wide range
of frequencies.

In making tests of pulse response,
both relative amplitude of the pulses
with respect to sine waves and pulse
deformation should be checked. The
pulse-type waveform may also be used
as a sensitive method for detecting
ringing resonances in loudspeakers or
other devices as the pulse will tend to
be smoothed out to a near sine wave
when the repetition rate is the same
as that of the ringing or some fraction
such as one-half or one-third.

All tone controls investigated by the
pulse method showed some alteration
of the pulse shape, and the complaint
that the use of tone controls some-
times lead to highly audible distortion
was traced to this factor. Specifically,
the worst trouble seemed to occur
when a signal with appreciable asym-
metry was fed into a bass boost circuit
of the RC type and synthetic subsonic
components were “detected’ by the
bass boost circuit due to the long time
constant of the RC network. Most fre-
quent cases of this kind are noted with
some soprano voices, but second har-
monic distortion preceding the tone
control may cause this effect on other
program material. Sometimes re-
sistance-coupled amplifier stages may
give similar trouble which is not eas-
ily noticed with sine- or square-wave
tests, but may be more readily de-
tected through use of asymmetrical
pulses. In particular, the equipment
should be checked to see that it will
pass pulses with the same maximum
amplitude as sine waves. Listening
tests with a properly designed reso-
nant bass boost circuit indicated ap-
preciably cleaner reproduction than
with a conventional RC network. This
was attributed to the fact that the res-
onant circuit did not give an exagger-
ated saw-tooth effect to irrelevant
noise pulses, which tends to greatly in-

www americanradiohistorvy com

crease the low-frequency noise level
and consequent masking of musical
sounds. The resonant circuit likewise
has the advantage of producing a
more symmetrical pulse shape, and of
providing a fairly sharp low-frequency
cut-off which prevents generation of
unwanted d.c. components.

In conclusion, it seems very likely
that problems of pulse reproduction
are of considerable importance in high
quality sound, particularly where a
firm musical bass is desired. Likewise
it appears necessary to reproduce
pulses in their proper amplitude and
width in order to provide proper audi-
tory “masking” of noise components,
otherwise unnatural harshness may
result or, in the case of some tape re-
corders, excessive modulation noise
may be detected. Pulse control offers
a definitely useful tool for the audio
engineer, listener, or musician. {30

Sigmnal Level
(Continued from page 55)

phia) portion of Fig. 3 shows the 50
microvolt contours for a dipole, a
standard conical-reflector, and a Chan-
nel 10 yagi. Notice how the 50 micro-
volt contour can be extended further
and further from the station with an-
tenna gain.

A number of important facts are re-
vealed by the signal decline charts and
range maps.

The rate of signal decline is much
faster than the practical rate at which
gain can be added to an antenna sys-
tem. For example, using the Channel
3 signal decline curve we note that the
1000 microvolt contour is at 31% miles.
Just 26 miles beyond this, or at a range
of 57 miles, an antenna with a phenom-
enal gain of 20 db would be needed to
bring the signal up to the 1000 micro-
volt level. The signal decline aver-
ages one decibel per mile over most
of the range.

We cannot expect too much from
antenna systems in fringe reception.
For example, let us assume we have
a good quality receiver that does not
show any effect for a 500 microvolt
signal. Now, at a range of 70 miles
(Channel 3) we have a signal of ap-
proximately 45 microvolts. This level
produces a useful signal but one with
high snow content. Suppose, in our
enthusiasm, we decide to double the
antenna height (up to 60 feet) and use
a high-gain yagi (12 db). This more
elaborate installation raises our signal
by perhaps 15 db (assuming a con-
servative 3 db line, installation, and
mismatch losses). This brings the
signal level up to approximately 350
microvolts which is a decided improve-
ment but still not high enough to take
the snow effect out of the picture. This
example also indicates why you should
not expect too much from the increas-
ing antenna height—it is quite a jump
from a 30 footer to a 60 footer. The
improvement is there and is worth-
while but don’t expect miracles. —30—
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(Advertisement)

THE ONLY WAY

to make tv servicing easy

Here is the key to easy tv
servicing .. .based on
practical what-to-do and
how-to-do-it information.
Naturally, every set manufac-
turer wants his receiver re-
paired correctly. Once he sells
a receiver, he'll go to great
lengths to keep it operating
properly. That’'s why he pre-
pares such a wealth of servie-
ing data. Data that deals with
practical facts...what-to-do
and how-to-do-it. It is this data
which Rider publishes in com-
plete, unedited form — because
it is this data that makes tv
servicing easy!

Here's an example: On Hallicrafter
receiver models 805, 806, 810 and
810C (chassis number M800S) the
manufacturer issued 32,82 x 117,
pages of scrvicing data. (We pub-
lished all 32 pages in Rider TV
Manual Vol. 8; and in Rider Tek-
File Pack 6.3 These models were
manufactured in 7 production runs.
To give you all the data you need,
individual bottom views are given
for runs 1, 2, 3 and for 4, 5, 6, 7.
To show the difference between the
reccivers, the manufacturer pre-
pared, and we reprinted, four dif-
ferent schematics. One of these is
for run 1; another shows the re-
ceiver as produced in runs 2 and 3.
Still another schematic shows the
runs 4, 5,6 and 7. . . but this sche-
matic applics to the receivers using
EM (electromagnetic) focus coils.
The fourth schematic applies to
production runs 4, 5 and 6 for re-
ceivers using PM (permanent mag-
nectic) focus coils.

The variations introduced by dif-
ferent runs displayed a major effect
on the tube operating voltages. In
many instances they varied by as
much as 100 per cent. Can you im-
agine yourself determining whether
the operating conditions were right
or wrong on these Hallicrafter
models without this vital complete
data!

This is only one example in thou-
sands of how complete servicing
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data makes your job easy. And it is
this data which appears in Rider
Servicing Data. From large, easy-
to-follow schematics . . . circuit
explanations . . . stage by stage
alignment curves...page after
page of troubleshooting test pat-
terns . . . waveforms . . . clear, en-
larged chassis views. .. circuit
changes . . . to complete unpacking
instructions; Rider Data is the only
publishing source for complete,
factory-issued, official servicing
data . . . in accurate, organized, un-
edited form. NOW, WITH THESE
TWOIMPORTANTFEATURES:

Manufacturers’ Trouble
Cures

These 3” x 5” standard index cards called
Rider Handies contain vital manufacturer-
issued permanent trouble cures plus pro-
duction changes. Each Handy is identi-
fied with a manufacturer and a receiver
model. With Rider Handies you save
countless hours of diagnosis and repair
time ... because Handies contain the data
you must have to make permanent re-
pairs on many manufacturers’ models.
(Rider Handies information appears in
Rider TV Tek-File packs, and Rider TV
Manuals beginning with Vol. 9.)

Guaranteed Replacement
Parts Listings

Beginning with Rider T.V. Manual 10 and
Rider T.V. Tek-File Pack 57, replace-
ment parts listings are included. All the
replacement parts listed in Rider tv serv-
icing data meet the physical and electrical
performance ratings of the original
equipment!

Rider Servicing Data
available in two forms:

Rider T.V. Manuals.
Vols. 1109.

Pictured Below
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Each contains full data for manufac-
turers’ receivers produced during a cer-
tain period. (The latest, T.V. 9, just
published, covers October 1951 through
February 1952.) Each manual has over
2,000 (8%2” x 117) pages in permangnt
binder, with an index covering the con-
tents of all manuals. Rider manuals are
perfect for shop use and permanent
reference. Price — $24 each.

Rider T.V. Tek-Files.
Packs 1 t060

The contents of a typical T.V. Tek-File
pack are shown below. In Rider Tek-File
packs you buy complete Rider servicing
data for only one, two, or a few manu-
facturers . . . according to your needs.
Notice that each pack consists of handy,
standard file folders for easy use. Only
$2 each pack.

FREE Rider T.V. Tek-File indexes cov-
ering the contents of all published packs
are at your jobber’s. If he’s out, write us.

DON'T BE SWITCHED!

Rider Tek-File is DEFINITELY NOT
the same as any other publisher’s service.
If your jobber doesn’t carry them,
DON'T BE SWITCHED. Write us direct
... we'll sell you. (Please include your
jobber’s name.)

TRY A PACK.

Prove to yourself that Rider Tek-File
makes tv servicing easy. Buy one pack
for the next receiver you service. If you

don’t agree it's better than anything you
ever used, return the pack to us within
seven days...we'll send you a full
refund!

OUT SOON.

Rider RADIO Tek-Files! Same style as
T.V. Tek-Files. Now,-get your compiete
radio servicing data this easy economical
package way. Ask your jobber.

John F. Rider Publisher, Inc., 480
Canal St., New York 13, New York.
West Coast Office: 4216-20 W. Jeffer-
son Blvd.,, Los Angeles, California.
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Ttie NEW 1952 Heathtil”

OSCILLOSCOPE KIT

MODEL O-7 '
SHIPPING WT. s
29 IBS. )

The Heathkit 0-7 Oscilloscope with its 10 tube
lineup (including CR tube) and carefully engi-
neered circuit using highest quality components is truly the most outstand-
ing scope value on the market today.

The “'spot shape” (astigmartism) control working in conjunction with
the focus control assures clear, shaip focusing . . . extended sweep range
and faster retrace time permits the study of high frequencies . . . step-
aucenuated frequency-compensated cathode follower vertical input contributes
to the excellent fraquency response of the vertical channel . . . .03V RMS
per inch verrical sensitivity makes weak input signals casy to study . . .
push-pull operatioa of both verrical and horizontal defleccion plates reduces
pattern distortien . . . specially designed extra-wide CR tube mounting
bracket places vertical cascade amplifier, vertical phase splitter, and deflec-
tion amplifiers near base of CR tube to reduce distributed wiring capacity

and increase high frequency response.

® New “spot shape” control for spot adjustment —to give
really sharp focusing.

Idcal for TV servicing — steep wavefronts encountered in TV work are & A total of ten tubes including CR tube and five miniatures.
casily handled. Fine for production line testing — rugged quality com- ® Cascaded vertical amplifiers followed by phase splitter and
ponents can stand up under continuous hour-after-hour use. Excellent for balanced push-pull A :mpliﬁe,s.y B B
ljal:ciir;lacx?rgs;lccllleczncal performance comparable to scopes costing 4 and ® Greotly reduced retrace time.

.~ You'll like the complete instructions showing all details for easily build- (J fo';"er ‘:";:";:‘:l"f'n;“:'eq“e"‘y compensatedi=irathedelRfol
ing the kit — includes pictorials, step-by-step construction procedure, num- o i : f hase splin e S
erous skerches, schematic, circuit description. All necessary components in- m;‘:'s i é';zg,:be 'iwse RITeL ancl dellection pAv
cluded — transformer, cabiner, all twbes (including CR tube), completely  Increased frequency res onse — oD B I
punched and formed chassis — nothing clse to buy. - AuERSY EeShl . 5 -

X ® Tremendous sensitivity .03V RMS per inch Vertical — .6V

RMS per inch Heorizontal.

Feathtecc ELECTRONIC SWITCH KIT

SHIPPING WT. The companion piece to a scope — Feed two different signals into the
11 LBS. switch, connect its output to a scope, and you can observe both signals—
each as an individual trace. Gain of each input is easily set {gain A and gain
s so B controls), the switching frequency is simple to adjust (coarse and fine
frequency controls), and the traces can be superimposed for comparison
® or separated for individual study (position contol).

The kit is complete with tubes, switches, cabinet, power transformer and

all other parts, plus a clear detailed construction manual.

4k~ \NTERMODULATION
# ANIANLYZER KIT

e inp}n termi- Intermodulation testing O)fr»
meter — completely simple L 00 the dio equipment 15 r2p!

: ¥ simpl Suct ; more and
{ and yer dependable r.:Su]g_e ‘0 operare, being accepred by moOIC

§-2

METER KIT

MODEL AF.} g
e ideal
SHIPPING WT. 15 ps. frcquelndi.s ;::f;umem for deter,

et
20 ycles w0 100 K&

Quality " §; . ineers an
meter l}fis St;npso? . 200 microampere morse ain:gl:e best way to deter |
(0-100 0_300‘)3 Rlainly marked scales Pe_f:m the characteristics of
confSur? wilh.[heh:::e scales read i ;3:“0 amplifiers, recotding sys-
tor swi q N position b cs, etc. z
100, ‘g’ggh,lg&r)c full scale "eadiﬂgsselegf e nlt;l':va(t){l‘l\csi; Yntermodulation  MODEL IM-1
and 100,000 C3155000, 10,000, 30,0060 Tinvczcr supplies @ choice of SHIPPING WT. 18 LBS.
for fast ang vcles. Convenien, ranges Ana ‘h' h  frequencics {approx.
or greatet;iszcreadmgs_‘ E‘7(")(())0 lc%'cles and 7000 Cydc(iz) $ so
_ Ccuracy, the 1.3.1¢0 : 3 § ency
. o : equ 3 ®
A signal v hasr::g;?:d}i‘énmnm"!e“] and each ;;22? and °“eB°if.w1.-,1' or 4:1 ratios 4
into 13 'al voltage anywhere between 2 . ual calibrating contro] cycles). Bt h frequencies can be 5 by means of 2
e :u])f u;fs(rumhcm and a change jp ts‘ign:[nd 1300V can be fed dire:cdy of lowftO S\ligtesting and the ratios are casx{}';%tMY o TR
st alfece the meter read;j, 2! voltage between (h sy set up K01 V. instrument’s own - 1 level with
eritical (the unie wil] eading. In addition, i these limits anel control and the inst - oal at the desired level Wi
Wave | read the fre 50 », I0pUt wave shape s " % lics the mixed signa Analyzer section
T T PUE). quency of either sine b level control supp £ two thousand ofﬁ?,:"ii‘;iui(s feeding the

wave or square i dance o
an output 1Mpe : d proper : full
: : | control and D! lation directly on 1u
e 6 amplifier and clippe has input leve ead intermodulation Ly
fectifier, and OD3/VR {50 vgl’““ pulse recrifier, X5 g ‘J‘gr 5, 6V6 instrument's VOL;,[% “’16% and 3%%: Buile-in Powelfmseunit)?
NSIIUCtion is simple tage regulacor. bo supply scale ranges of 30%, for operating the instt
mple, and qualiey Omponents are ysed furnishes all necessary voltages

throughou,

Y ORDERING DIRECT FROM MANUFACTURER—USE ORDER BLANK ON LAST

¥

. IX2081 aGINT — —— = = e ——a
F I CONMMPANY
¢ 13 €. 401k ST

B NEW YORK CITY {18)
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® New styling, — formed case for beauty.

® New truly compact size. Cabinet 4%"” deep by 4-11/16"
wide by 7-3/8” high.

® Quality 200 microamp meter.

® New ohms battery holding clamp and spring <lip — assyr+
ance of good electrical contect.

® Highest quality precision resistors in multiplier circvit.
® Calibrates on both AC and DC for maximum accuracy.

® Terrific coverage — reads from 72V to 1000V AC, 12V to
1000V DC, and .1 to over 1 billion chms resistance.

® large, clearly marked meter scales indicate ohms, AC
Volts, DC Volts, and DB — has zero set mark for FM

alignment.

e - 1 W m
MODEL V5.A |
SHIPPING WT. 7 18S.
= - ™

Designed to take up a minimum of space, yet -
designed to be the most important and useful instrument on
your workbench. Really handsome looking — note the rouaded edges
on front panel and rear cover. New compact size has cabiaet dimen-
sions of only 414" deepx 414" wide x 734" high.

Tremendous coverage — will read from 15V o 1000V AC, 15V
to 1000V DC, .1 1o over 1 billion ohms resistance, and Db. Meter
scale has zero-set mark for FM alignment — all scales clearly marked for
casy and fast readings and Db scale is in red for easy identification.

Simple to operate. Ohms adjust and zero adjust controls located on front
panel along with selector and range switches. Selector switch has four
positions: AC. DC—, DC+ and Ohms to set up the instrument for type
of reading desired. DC— position allows negative voltages to be taken
without reversing test prods. AC and DC voitage ranges are full scale 3V —
10V — 30V — |00V — 300V 1000V and resistance ranges are RX1,
X10, X100, X1000, X10M, X1 Megohm. Convenient ranges for fast and
accurare readings.

Strictly highest quality components used throughout— 195 precision
resistors in multiplier circuit, Simpson 200 microampere meter movement,
sturdy cabinet, excellent positive detent smooth acting switches, cte. New
miniature tube used in meter balancing circuit and new bauery holding
clamp and spring clip assure good contact to ohms string of resistors.

Kit comes complete — and the instruction manual with its step-by-step
instructions, pictorials, figures, and schematic makes assembly a pleasure.

Heathter

including probe
diode detector. Shipping
Weighe 1 b,

Now
A 2 Heaghk;
an afford Vrvap 8 b
those syn;i.rf\?en r\f(\jc e MJLZSCCP?H}{%?C
Ml - Measuremen qiitia b
memor;n;!;:. Si‘f‘,fs. ln,l’oramrics “ 1rr:'?umd b'y
ing for. Tmc 1t audio meq ha‘vc' h‘-- Wi
o5 1 5r.ulwgc.-15 consisting of ;;?l Isooll\'-
RAS 2 L5010, 30, 100, 300 vcc)?rsc
' :fxccururc readings,
e for, MeAsuremen g
fequency Tesponse
KC.

Dbre-
for accuracy, gy
bridge’ rectificr mmtmmtmc tubes 2
- Ci { b |
with 200 ey Sifeuit, qualiey
can lay, m‘cfm"‘mpt'"-‘ move
. e out o -
N h Je L partes for .
Provides for geap; “Brec of inyers,: feedpnd
Xtremel stability aq lincarj cedback
*femely comyp, sl
decp x4} 1/. g hact. cabineg s

LXPORT AGENT |
ROCKE INTERNATIONAL CORP.
4 13 K. adnh 3T
NEW YORK CITY {14}
CatiE. dpran.N v
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R F PROBE KIT

Extends range of Heathkit VTVM to
250 MC == 10%. Dusigned for taking
RF measurements. All parts furaished
i housing and crystal

$550

ty. SHIP. wT, 5 8¢,

designed iy wide x 7.3 7gn 15 1/8n
b < lll)]n . . 2k S hlgh. a
Piece 1o the vf-rrvg}dkcs this the COnlpl:le;:,lr): 5.0

M

e
... BENTON HARBOR 15,

HeathtcZ™ 30,000V DC
PROBE KIT

ard

Shipping Wet. 2 Ibs.

$550

eathbil” SQUARE
4 TO

GENERA

-
The Heathkit Square \\{avc
Generator is an cxcel erclé
square wave frequency sour c
with features you w_ont. wan
to be without. Especially no(}:‘l-
ble is the wide range O 11()((;
instrument — 10 cycles ‘to. b

kilocycles continuously varia e

This wide tange ma U§‘l(bu

ful for wlevision and wide n;‘i:)

amplificr work as well as ;llu;m_

experimentation. T0F 01 ourpuc
nce is low, !

foge ¢ syl SN
ween O an volts. ause

:e.(rmtlltivibm(og stage mnnosn:{.s

accurately calibrated, thr.mISUd o oo

on the front panct can )f.i\l

e Sh'ou}d b d'csm;f.m multivibrator stage,

I e ege. :Ca‘x)\nmrsc;uhodc follower output f“flgcw.vnvc
Squarlm%ssrt‘:iﬁlsformer operated ‘:md utilizes a fu
fﬁﬁf \yN'lth 2 scctions of LC ﬁl‘ﬁrlll:)%('
For a good, \vu!c mngc‘, an
the SQ-1 just cant be beat.

R KI

4

MODEL SQ-T
SHIP. WT. 14 LBS.

nization to an cxternal
a dlipping and 2

The power
rectibier

priced squarc wave generator,

For wking rcadings up to 30,000 V DC when
used with the Heathkit VTVM (or any stand-
'l megohm VTVM). Comes with two
color molded plastic probe body and all parts.

WAVE

MANUFACTURER—USE ORDER BLANK ON LAST PAGE
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MICHIGAN =
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SIGNAL GENERATOR

The new Heathkit Signal Generator Kit has dozens of improvements. Covers
the extended range of 160 Kc to 50 megacycles on fundamentals and up to 150
megacycles on useful calibrated harmonics; makes this Heathkit ideal as a
marker oscitlator for TV. Qutput level can ke conveniently set by means of both
step attenuator and continuously variable output controls. Instrument has new
miniature HF tubes to easily handle the high frequencies covered.

Uses 6C4 master oscillator and 6C4 sine wave audio oscillator. The kit is
transtormer operated and a husky selenium rectifier is used in the power supply.
All coils are precision wound and checked for calibration making only one
adjustment necessary for all bands.

New sine wave audio oscillator provides internal modulation and is also available
for external audio testing. Switch provided allows the oscillator to be modulated by
an external audio oscillator for fidelity testing of receivers. Comes complete, all tubes,
cabinet, test leads, every part. The instruction manual has step-by-step instructions and
pictorials. It’s easy and fun to build a Heathkit Model $G-6 Signal Generator.

Model 1.9

Shl'ppmg W 7 ibs.

The
Model C-2 T,race’?(’i‘;ﬂ“'n”fa‘h“f Signa]
Shipping W1, 6 tbs. ined wirh ao“ been copm.
SPeaker at ng jepn CfSal tese

jenscrs

- all types of cond "
Chcd;nspc‘rl —‘-p:nicn _ ccmmxhc
— Slccuo!y‘ic. All 'condcnsn_r
scales are d;\rccc r
ire no charts of
quire o8

—

read. A leakage

0001 ME one can h OrkS equally v, Bives gr p barts quic
o %, Eover ey g T Mo | e Pl L mond St
to oltage ior o7, and reads ¢ SR-pull or §; MeNt of swirchin . - receiv,
test -.mmfl P":“g‘nzﬁ-ci\;aly:is hct\vccnho‘? _}?‘i ?noaéfc eye indicator pg"c‘;gj- Pickups ang sil’::lgif outpur l‘mpe:;;‘;i};;na fanges to ﬁ,‘,‘;f;
power factorf O )" b ms o 5 megonms: and e POWer transf, stems. Comes o, oo 50 tests my
iscance from 1 : com- n dcm‘[c - former, ¢y omplete: cab; CTo-
fnlstlt:s testing e (e transformer 0P medr:l;:ie?:\::el and d !fstructions for asst?{b}csr probe, al] ne:c,?slsr;?' g
The kit is 110V 60 o ube, cabinet, calibr? nd use. ¥ and yse. ¥ parts,

£ -9 magic eye U : assembly &
lete with “'mﬁﬁr-\;ugih dgmilcd instructions for

all other parts.

Heathket
TUBE CHECKER KIT

The Tube Checker is a MUST for radio repair men. Often customers want to SEE tubes
checked, and a checker like this builds customer confidence. In your repairing, you will have a
multitude of tubes to check — quickly. The Heathkit tube checker will serve all these functions
— it's good looking (with a polished birch cabinet and an atcractive two color panel) —
checks 4, 5, 6, 7 prong Octals, Loctals, 7 prong miniatures, 9 prong miniacures, pilot lights.
and the Hytron 5 prong types. AND IT'S FAST TO OPERATE — the gear driven. free-
) : running roll chart liscs hundreds of tubes, and the smooth, acting. simplified switching arrange-
- i ment gives really rapid set-ups.

! > The testing arrangement is designed so that you will be able to test new tubes of the future

Y = — without even waiting for factory data — protection against obsolescence,
- You can give tubes a thorough testing — checks for opens, shorts, each clement
individually, emission. and for filament continuity. A large BAD-2-GOOD meter scale
Model TC-1 is in three colors for easy reading and also has a “'line-set’” mark.

[

Shipping W1. 12 lbs. You'll find this tube checker kit a good invesement — and it's only $29.50.

[r0Rt AGINY

ROCKE INTERNATIONAL CORP.
£, 40

. 4Dk ST,
NEW YORK CITY (16)
CaBlt Ar(aR N Y
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NEW 1952 Heatikil”

BATTERY ELIMINATOR

KIT

e Can be used as battery charger. —

e Continuously variable output 0 - 8 Volts — not switch type.

» Heavy duty Mollory 17 disk type magnesium <opper sulfide rectifier.

e Automati¢ cverload relay for maximum protection. Self-resetting type.

e Ideal for battery, aircraft and marine radies.

e Dual Volt and Ammeters read bath voltage and emperage continuvclly — no
switching.

The new Heathkit Model BE-3 incorporates the best. Continuously variable out-
put control is of the variable transformer type with smooth wiper type contacts.
There are no switches or steps and voltage between 0 and 8 Volts is zvailable
at 10 Amperes continuous and 15 Amperes intermittent. Maximum safety from
overloads and shorts provided by automatic overload relay which resets itsclf
when overload is removed.
he new rectifier is a 17 plate Mallory magnesium copper sulfide type. This
is the most tugged type available for long trouble-free use.
Qutput is conrinuously metered by both a 0- 10 Voelt Voltmeter and 2 0-15 Amp
Ammeter. Shorted vibrators indicated instantly by ammeter.
Equip now for all types of sesvice — aircraft — marine — auro and battery radios —

his inexpensive instrument vastly inCreases service possibilities — better be ready when

Model BE.3 the customer walks in.

Shipping Wt. 17 Ibs.

THE NEW;/ j
H catidic-
AUDIO NERATOR pri::'D”ESTER KIT

ohm milfjammborreble

vole-
eter, . f

— -

Designed with \'c{s:ﬂh;). u(?‘céul}lt\Gq

qncd gdcpcndabilnyom m:n“.ccdcd wa;lc

& the (W ceded WO

g\“.,xcscsyor‘:ght at youl ﬁng'«‘.\\;téps

s"m? wave and the squate wave:
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E;::;c‘flrcgugncy sclection, and the outp

A high-low impedance switch scts

micro-am Case, 400
; foiPCither high or 10w ere, P meter movemen,
the mstrumg‘\:(pm on high t© CO‘;‘H - DC » |
impedante O pedance load 904 Lo 67 10580 AC volrage
nece 3 EL Tino a low 'm%cc s Model AG- -30-300. 1000 fanges
low ciormer  with ncgligible Shipping Wt. 15 Ibs. 300"(1)5 range 0) - 3000 5OgOV_ ol I
%5 i
sistance. 3 20 to .29'000 so 000, Ra and Q. 4 {
C°\'C”§|c dilssmr‘(rig‘: is at a mmun'm‘l(\: s beres 0. 10 A?ge Milliam.
cycles, 20 Ceally trust the outPul wav P Easily 3SSemb1:;j (}' 100 M, s
== . . plete’ rom . o
[ : ng tuning con . cipcuit, and all .~ Anstruce; com-
T wubes, quﬂ"‘;fﬁ,ﬂ-r_ metal cased frequency determining et Ta e torial diag, ons and pe. ®
denses, power "ali:,/ recision fesistors 1 the plete (ORSLIUCHION manw grams,
: . a coml
flier condenses, 0‘3\ the kit —plus. & €

other partss come Wi

Mode] M7
mendous Kity and

e e Shipping wr. 3 Ibs
NEW THeathkil”

Here is an excellent TV Alignment Generator designed to do TV service work quickly,
casily, and properly. The Model T8-2 when used in conjuncrion with an oscilloscope pro-
vides a means of correctly aligning television receivers.

The instrument provides a trequency modulared signal covering, in two bands, the ranye
of 10 to 90 Mc. and 150 t0 230 Mc.— ALL ALLOCATED TV CHANNELS AS WELL AS
IF FREQUENCIES ARE COVERED.

An absorption type frequency marker covers from 20 to 75 Mc. in two ranges—there-

fore. you have a simple, convenient means of frequency checking of [F's, independent of
osciltator calibration.

Sweep width is controlled from the front panel and covers a sweep deviation of 0-12
Mc.—all the sweep vou could possibly need or wanc. Model T5-2
And still othee excellent fearures are: Horizontal sweep voltage available ac the frong 2y E

panel {and controlled with a phasing cuncrol—bhoth seep and contingously variable wctenu- Shipping Wt. 20 Ibs
ation for seteing the ourput signal to the desired level—a convenienc instrument stand-by

position—vernicr drive of borh oscillator and marker tuning condensers—and blanking
for establishing a single trace with bass refercace level. dMake your work easier, save time,
and tepair with confidence—order your Heachkit TV Alignment Generator now!

YOU SAVE BY ORDERING DI

p— e —

IPORY acEN?

il e HEATH COMDANY

RECT FROM 'MANUFACTURER—USE ORDER BLANK ON LAST PAGE

Julv, 1932

6Y)
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This Impedance Bridge Kit is really a favorite with schpols, industrial laboratories,
and serious experimenters. An invaluable instrument for those doing electrical
measurements work. Reads resistance from .01 Ohms to 10 meg., capacitance
from .00001 to 100 MFD. inductance from 10 microhenries to 100 henries, dis-

to worry aboul

Model 1B-1B
Shipping Wt. 15 Ibs.

s69°9

sipation factor from .002 to 1, and storage factor from 1 to 1000. And you don't have

instrument automatically makes the correct circuit when vou set up for taking the
measurement you want. Bridge urilizes Wheatstone. Hay, Maxwell. and capacitance
compatison circuits for the wide range and types of measurements possible. And it's self
powered — has internal battery and 1000 cycle hummer. No external generator required
— has provisions for external generator if measurements at other than 1000 cycles are
desired. Kic utilizes only highest quality parts, General Radic main calibrated control.

t sclecting the proper bridge circuit for the various measurements — the

Mallory ceramic switches, excellent 200 microamp zero center gal-
vanometer, laboratory type binding posts with standard 34 inch
centers, 1% precision ceramic-body type multiplier resistors, beauti-
ful birch cabinet and ready calibrated panel. (Headphones not
included.)

Take the guesswork out of electrical measurements — order your
Heathkit Impedance Bridge kit today — you’ll like it

\

O %
RESISTANCE D

7~ LABORATORY

ECADE KIT

An indispensable piece

complete with all parts an

Feathkil™
ECONOMY . . . 6 WATT
AMPLIFIER KIT

o Choice of 4-8-15 ohm outpu! im-
pedonces,

® Raspense flal + 12 db from 20—
20,000 cyeles.

86 wotts outpul.

® Good fidelity of low cost.

® Output tubes working in push pull.

® Volume, bass, ond treble controls.

® Two seporate inputs.

The purpose of this kit is to provide.

No load

<. K r
. of laboratory equipment 25 ma e Vﬂfluble 150-400v pe
\ _—the Heathkit Resis- 50 Ma w‘\Ilw.mhle 30-310v pc
wance Decade Kit S}"CZ ngherlouds:Vol'agel‘dr:::il; 23-250v pe
. Tn, . . Pro 1
you resistance Set - gs Every experimenter needs 5 ]
from 1 t© 99.999 ohm ﬁn’ft or C‘tljcctronic setups Ofggﬁd (hower sup.
\ as bee . ] Kinds, i
IN ONE OHM SIPEES Hv Supply gni\p;eSSJg d‘isisﬂfd to ace g;hl:
For greatest accuracy, f.?{",’“;u”‘:gmld!e control nIlow: ";((',T(f“_"ohasc
- o AR t io
o 1% precision ccramlcd within limies Cgﬁ?negcommuou;]y Var?ab?:
body type resistors an SWitch provides chome 2 4 2" Volts-Ms
ody it carilc A large plain] m:;;fidof CUIpUL metering s so
o highest quality d meter scale indjcages eith:,"% direct reading
Shipping Wt. 4 [bs. wafer switches are usec. :’;‘u;sc V?lts or current Omv?lkagc out. ®
o d «ch the Impedance Bridge abo\;. DLy gmrl?;z:’rn(tasoov Dc%tzolg i‘l‘: Medel ps.1 Ship. wy, 3
Designed to ma ! iful birch cabi- Gol . S Convenient stand-by pos; w3 Wr 20 b,
the Resistance Decade Kit has 2 bca:,:ild and comes f;wo 12?9 3$R'Ir£°&i;"““*f°}’“°" ﬁ]“mezrpi’:;:;n and piloc light
. . Y P : ctailed 1 , complere] oimer, merer .
c¢ pancl. It's easy . ed construcy; ¥ punched 2 e, SY3 rec
net and ateracve P d construction manuak. on manual, and 31J ocher parnd formedchassis, Ppanel, rcal::fxg

WER SUPPLY KITS

Heardiir-
PO E LABORATORY
L

%704

s (0 make the kij¢ complete.

J

Heathtcr™
HIGH FIDELITY 20 WATT

AMPLIFIER
KIT

The A8 (or A-8A) is a high quality
amplifier for those who want high
fidelity ontput at moderate cost. Fre-
quency response within + 1db from
20-20,000 cycles. Distortion at 3dl
below maximum power output (at
1,000 cycles) is only .8%. Kit has a

lﬁ@@

MODEL A-7

to the kit builder a low eost ampli-
fier with excellent fidelily. The
circuit consists of four tubes with

Chicago power transformer in drawn
stecl case and a Pecrless output trans-
former with output impedances of

MODEL A-8
Shipping Wt. 18 Ibs.

Shipping Wt. 8 Ilbs.
following functions: a 12SL7, one
s 5 o seclion working as an amplilier and
° one as a phase splitter, two 12A6
output tuhes working in push pull,
and a 5Y3 rectifier in a full wave rectifier cireuit.

The unit operates from a husky power transformer, and has good
oulput transformer with a choice of 1—8—15 ohm output impedances.
(Speaker not included).

The kit provides excellent listening pleasure and the priee is really
low. Compare it with all others. You won't find a better buy.

MODEL A-.7: For tuner and crystal phono inputs. Has two posilion
selector switch for convenient switching to type of input desired.

Model A-7-A:Has a 128H7 preamplifier stage with special compensa-
tion network for operation with reluctance phono input.

Shipping Wt. 8 Ibs ..$16.50

YOU SA

EXPORT AGINT
ROCKE INTERNATIONAL CORP.
1 13 E, 4oup ST,
NEW YORK CITY {16)
CANE ARCANHY.

| 7% HEAT

70

VE BY ORDERING DJRECT FROM MANUFACTURER-—-USE ORDER BLAN

... BENTON HARBOR 15,

4-—-8—16 ohms. Bass and treble con-
trols permit listener to selecl oulpnt s 5 o
with tonal qualities of his own liking. ®

The tube lineup is composed of a
6SJ7 voltage amplifier, a 65N7 ampli-
fier and phase splitter, two 6L6's in
push-pull output and a 5U4G rectifier. All parts furnished (speaker not in-
cluded) and the construction manual makes asscmbly casy.

MODEL A-8: For tuner and crystal phono inputs. Has two position selector
switch for convenient switching to type of input desired,

MODEL A-BA: Features an added 6537 stage (preamiplifier) for operating from
variable reluctanee cartridge phono pickup, mike input, and either tuner or
standard crystal phono piekup. A three position selector switch
provides flexible switching. Shipping Wt. 18 Ibs

K ON LAST PAGE

—_—

H COMPARNY
: MICHIGAN
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Model BR-1 Broadcast
Model Kit covers 550
to 1600 Kc. Shipping
Wt 10 lbs.

Model AR-1 3 Band
Receiver Kit covers 550
Kc. to over 20 Mc. con-
tinuous. Extremely high
sensitivity. Shipping
Wrt, 10 Ibs.

TWO HIGH QUALITY eatltil”
SUPERHETERODYNE RECEIVER KITS

Two cxcellent Heathkits. Ideal for schools. replacement of worn out receivers, amatcur and custom installations.

Both are transformer operated quality Aunits. The best of materials used throughout — six inch calibrated slide rule dial — quality
power output transformers — dual 1ron core shiclded. LF. coils — metal cised filter condenser. The chassis has phono input jacks. 110 Volt
ourput for phono motor and there is a phono-radio switch on panel. A large metal panel simplifying installation in used console cabincts
is_included. Comes complete with tubes and instruction manual incorporating pictorials and step-by-step instructions (less speaker and
cabinet). The three band model has simple coil turrer which is assembled separately for case of construction.

TRUE FM FROM

#eariéc- FM TUNER KIT

The Heathkitc M Tuner Model FM-2 was designed for best tonal reproduction. The
circuit incorporates the most desirable FM features — true FM.
Utilizes 8 tubes: 7ES Oscillator, 6SH7 mixer, two 6SH7 IF amplifiers, 6SH7 limiter,
» two 7C4 diodes as discriminator, and 6X5 rectifier.
. The instrument is transformer operated making it safe for connection to any type
Model FM-2 5 o receiver or amplifier. Has ready wound and adjusted RF coils, and 2 stages of 10.7 Mc IF
s $ (including limiter}. A calibrated six inch slide rule dial has vernier drive for easy tun-
LS = = ing. All parts and complete construction manual furnished.

MAIL TO THE

HEATH COMPANY - SHIP VIA
il Parcel Post
OR 15 0
BENTON HARB ! [ Express
MlCH‘GAN O Freight
[ Best Way
Quantity Item Price Quantity Item Price
Heathkit Oscilloscope Kit — Model O-7 Heathkit H.V. Probe Kit — No. 336
Heathkit VTVM Kit — Model V-5.4 Heathkit R.F. Signal Gen. Kit — Model 5G-6
Heathkit FM Tuner Kit — FM-2 Heathkit Condenser Checker Kit — Model C-2
Heathkit Broadcast Receiver Kit — Model BR-1 Heathkit Handitester Kit — Model M-1
Heathkit Three Band Receiver Kit—Model AR-1 Heathkit Power Supply Kit — Model PS-1
Heathkit Amplifier Kit — Model A-7 (or A-7-A} Heathkit Resistance Decade Kit — Model RD-1
Heathkit Amplifier Kit - Model A-8 {or A-8A) Heathkit Impedance Bridge Kit — Model IB-18
Heathkit Tube Checker Kit — Model TC-1 Heathkit A.C. VIVM-KIT — Model AV-1
Heathkit Audio Generator Kit — Model AG-7 Heathkit Intermodul. Analyzer Kit—Model IM-1
Heathkit Battery Eliminator Kit — Model BE-3 Heathkit Audio Freq. Meter Kit — Model AF-1
Heathkit Electronic Switch Kit — Model S-2 Heathkit Square Wave Gen. Kit — Model SQ-1
Heathkit T.V. Alignment Gen. Kit — TS-2
Heathkit Signal Tracer Kit — Model T-2
Heathkit R.F. Probe Kit — No. 309
On P I Past Orders, include t f ight sh di -
ame.u(r\:/ee ;n:ls,,e ‘._r,”e:;;pl:;:hJ R e K Enclosed find [J Check [J Money Order for
On E Orders, d t includ i h — th
n Express rders o not include transpartatian charges — they Please ship c.0.p. O Posrage e T Ibs.

will be collected by the Express Agency at time of delivery.
ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE

{EPGRT AGENT 3

sy 7he HEATH COMPARNY
[} CANT. ARLAS.NLY, s - e . == e
-..BENTON HARBOR 15, MICHIGAN =
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H1GH
FIDELITY

Finest made for your
custom installation

the CRAFTSMEN 202

ALL THE LATEST FEATURES

« Cascode turret tuner. Good
news for fringe areas—sen-
sitivity double that of earlier
models!

e Chassis accommodates
21-in. cylindrical-face tube.
Largest rectangular tube
ovailoble, eliminates refiec-
tions. Also occ°mqu9tes low
voltage, electrostatic fov.:us
kinescope, permitting easier
installation, focus odlusrrpent,
ond maintenance of optimum
focus, even with line voltage
variations.

-pull audio owutput pro-

: P:Ji::spg wotts with less thon
29, distortion. Frequency re-
sponse: 20-20,000 cps.

C prevents pic-

i K:Z:dﬁuce? duz to outside
interference.

» Vertical retrace line erase
circuit. )

e Low distortion utf(!lo

channel uses double limiter
and Foster-Seeley balanced
discriminator.
All CRAFTSMEN TV chassit with
turret! tuners accommadate UHF
simply by replacing tuner chan-
nel cartridges.

Write for inform
for instructions an

THE RADIO

ation, or send 50¢
d schematics.

CraTiSmen e

Dept. R-7,4401 N.Ravenswood Ave.
Chicago 40, 111

' Spot Radio News
(Continued from page 16)

and boss, too, Wayne Coy, recently
harshly criticized on the floor of the
Senate by Senator Herman Welker,
who said that Coy’s resignation and
employment within twenty-four hours
as a radio-TV consultant at a substan-
tial salary should be explained. Declar-
ing that . . . “It seems in this case we
have a man who is very well ac-
quainted with the present members of
the Commission,” the Senator added
that it might be said that the former
headman was being retained . . . “not
for his great television ability, but be-
cause of his former connection with
the FCC.”

The former FCC chieftain joined sta-
tions KOB-AM-TV in Albuquerque,
New Mexico, shortly after he resigned
from the Commission. KOB-AM-TV
was sold to a national weekly publisher
who, in turn, sold a fifty per-cent inter-
est in the license to Coy for $75,000.
Half of this sum was paid by the for-
mer headman out of personal funds
and the remainder was guaranteed
under a bank loan. When the transac-
tions were completed, Coy was named
general manager of these two Albu-
guergue stations at a salary of $26,000
on an eight-year contract. In addition,
he will receive $24,000 as a radio-TV
consultant to the publisher.

The Senator had told his colleagues
that he wanted to know where Coy se-
cured funds to buy the station. The
application revealed the answer, dis-
closing in detail all of the assets of the
former Commissioner, which more
than covered the price that will be
paid for the AM and TV facilities.

RADIO®S contributions to air naviga-
tion received quite a handsome tribute
in the annual report of the Air Navi-
gation Development Board. It was
noted, for instance, that the provision
of ground-based radar in terminal
areas has made possible the greatest
single improvement in traffic control
in the last decade. Successive approach
intervals of three minutes are now rou-
tine at those airports having radars
and trained.radar controllers, the re-
port indicated.

The recent improvements in tratiic
control efficiency have come about, it
was said, through the ability of radar
to provide controllers with instantane-
ous, accurate, and unambiguous posi-
tion data. It is expected that the next
major step toward better traffic con-
trol will be in the introduction of sim-
ple airborne transponder beacons,
which will provide longer distance ra-
dar coverage, freedom from ground
echoes and simple aircraft identifica-
tion.

Reviewing the possibilities of ground
surveillance radar, supplemented by
airborne transponders, used in con-
junction with VOR and DME (vh.f
omnirange and distance measuring
equipment), the report declared that

www americanradiohistorv com

these facilities will be sufficient to han-
dle traffic of mixed aircraft types at a
rate of 30 operations per hour on a
single runway, and single-type aircraft
traffic at a rate of 45 per hour. For
higher traffic rates, it was noted, the
basic traffic control radar will have to
be supplemented by somewhat more
refined data reduction devices. These
might take the form of radar auto-
matic tracking circuits (which will
also measure ground speed), filtered
displays showing aircraft location and
identity, and sequencing devices which
automatically select the most efficient
order of aircraft arrival at entry to
final approach, and the most efficient
intervals between successive aircraft.

There are 426 omnidirectional sta-
tions in the country and possessions
planned with 305 now in operation. All
operate on the very-highs. At each of
these sites, according to the report,
ultra-high distance measuring equip-
ment will be installed soon. The cov-
erage and accuracy of these systems
have been studied carefully, and it has
been found that except in the vicinity
of unusual terrain conditions, aircraft
position can be determined with a pre-
cision of two to three degrees in azi-
muth, and one half of one-per-cent of
distance-to-station out to distances cf
100 miles from the ground station.
When the test aircraft was shielded
from the station by mountains, consid-
erable deterioration in accuracy, as
well as signal attenuation was experi-
enced. However, it was noted, these
measured accuracies appear to be com-
pletely adequate for en route and ter-
minal-area navigation for any traffic
densities foreseen for the next ten
years. In the long-term future, higher
traffic densities may demand higher
navigational accuracies. It was be-
lieved this type of precision control
can be provided by the ultra-high dis-
tance measuring equipment without
change, together with a very-high om-
nirange, with a modified transmitting
antenna. The report revealed that de-
velopment of such an antenna was un-
der way, showing promise of increasing
the omnirange accuracy to three-quar-
ters of one degree. It was expected,
from the standpoint of accuracy, that
there will be no need for a replace-
ment for the very-high/ultra-high
combination, in the foreseeable future.

Describing the uses of ILS fixed-
beam approach aids, particularly when
monitored by precision approach radar
(PAR), the ANDB review noted that
these facilities have proved satisfac-
tory down to operational minima of
200 feet ceiling and one-half mile visi-
bility. Under worse weather, approach
lights have been found necessary. It
appears as if the limitation (which is
shared by FAR) is due to the inability
of the system to provide sufficiently ac-
curate guidance with respect to a
flared glide path, or a heading refer-
ence sufficient to allow killing drift
just prior to touchdown. In addition, it
was noted, ILS and PAR impose limi-
tations on airport acceptance rate be-
cause of the relatively long straight
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GONSET CO., 801 S. Main Sf.,- Burbank, California.

Please RUSH SAMPLE GONSET ""ROCKET' on 2 week MONEY BACK basis,
List Net
© #1506 [] one GONSET "“ROCKET" [less mast) $ 3.87
#1508 [] one GONSET “ROCKET"” {with 8 mast). . . . 9.35 5.61
#1510 ] one GONSET “ROCKET" (2 Bay, less mast). . 15.02 9.01
#1511 [] one GONSET “ROCKET" (4 Bay, less mast) . . 29.85
{1 Send bulk quantity net price list

All prices F.0O.B. Burbank, Calif.

Name

Address !

City ___ Zone State
Jobber's Name

‘Address

City ___~_ Zone___Sicte
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approach path which must be flown by all aircraft. These
limitations. the ANDB admitted, will make it necessary to
replace ILS and PAR, at least at busy terminals, within the
next decade.

THE VOICE OF AMERICA, which has become so vital
a factor in our international program, has certainly spread
its wings since the wintry days of '42 when the first broad-
cast, a German-language affair, was made from New York
by trans-Atlantic telephone to London and then relayed to
Germany over seven transmitters operated by the BBC. At
the end of the war in Europe, Voice of America programs
were being beamed to the Continent from twenty-six short-
wave transmitters on the Atlantic seaboard and to the Far
East from ten short-wave transmitters on the Pacific
Coast. At that time, many of the programs were also being
relayed from transmitters in London, Algiers, Luxembourg.
Hawaii, Saipan, and the Philippines. Currently, there are
thirty-eight short-wave transmitters in operation in this
country, with power ratings of from 50 to 200 kilowatts.

The VOA broadcasts are also relayed and rebroadcast by
a chain of relay bases in Munich, Tangier, Salonika, Hono-
lulu, and Manila. In Munich there are siX short-wave and
one medium-wave transmitters in operation; the s.w. units
operate on 100 and 7.5 kilowatts, while the medium-wave
affair has a power rating of 150 kilowatts. The Tangier
stations are all short-wave types, with powers ranging
from 35 to 100 kilowatts. Seven transmitters are used in
this African outpost. Only one medium-wave station, of
50-kilowatt strength, is used in Salonika. In Honolulu,
there are two short-wave stations with 100-kilowatt out-
puts, while in Manila, three short-wave and one medium-
wave stations are employed. The s.w. setups use powers
of 7.5 and 50 kilowatts, while the medium-wave transmit-
ter is a 50-kilowatt type.

BROADCASTING on the very-highs has become an ex-
tremely active medium in Germany, according to a report
recently filed in the EBU bulletin by Doctor Werner
Nestal, technical director of Nordwestdeutscher Rundfunk.

Superregeneration is featured in low-priced v.h.f. re-
ceivers and adapters. To eliminate the possibilities of
interference, two-tube adapter circuits are used with a
single-envelope pentode and triode. The actual receiving
circuit employs a triode. Following the super stage is an
audio-frequency filter and equalizer, consisting of a con-
denser and resistor, the output of which is directly coupled
to the audio system of a standard receiver.

There are seventy transmitters now in operation in
Western Germany. In addition, this autumn will see four
to five TV stations on the air transmitting about three
hours daily. Now under construction is a relay system
which will provide for the transmission of programs be-
tween Hamburg and Munich, via Cologne, Frankfurt, and
Stuttgart. Operating between 174 and 215 megacycles,
on six channels, the CCIR standards of 625 lines will be
followed on all German telecasts.

THE SENSATIONAL daily-press long-distance claims for
a new method of v.h.f. TV transmission, involving the
scattering effect of signal phenomenon, under study at the
Bureau of Standards’ receiving station at Sterling, Vir-
ginia, received little support on the professional front, the
consensus being that the received signals were of very
low intensity, and in addition extremely directional rhom-
bics were required for transmission and reception. At the
Commission, it was admitted that it was known that such
transmission and reception possibilities were known, but
its commercial applications to TV were small, since ex-
tremely high powers would be required to provide any

This book contains. ..
a complete, yet condensed evaluation of the f . : kind of a consistent picture on a 6-megacycle band.

vorious types of aatennas on the market
today, graphs and illustrations c¢larifying
their various characteristics, and informa-
tion on the use of rotators, lightning ar-
restors, etc. Obtain your free copy from
your Authorized Amphenel Disiributor.

Both the Commission and the Bureau were flooded with
calls when the newspaper stories appeared. Dealers were
also swamped with inquiries and sales slumped sharply for
several days, until it was revealed that the tests wculd
not affect the allocation tables and TV would continue to
be a Channe] 2 to 83 operation for many, many years to
come, notwithstanding the breathless predictions appear-
| ing in the columns of newspapers. . . . . . . .LW.
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ARE Yo || ONE OF THESE MEN ?

WALTER ASHE RADIO CO.

HERE'S i TEST EQUIPMENT
MY CHANCE ' : .
TO GET INTO IM GONNA
A PART TIME GET COMPLETE
SERVICE INFORMATION ON
BUSINESS AT FEQUiPMfNT
ROM
A PRICE I .
CAN AFFORD! pee(jo, e Eoalres (Bshe
[320] . TODAY!

NOW! comeiere EICO ~

TV SERVICE LAB IN

A g3

BROWN
\/ matmranarce Y MY BOSS
Division WILL BE
g YOURE RIGHT. - INTERESTED
IT COST ME ' IN THIS Low
3 3 TIMES THAT T\ COST EQUIPMENT
TO GET —_ -

TO MODERNIZE

STARTED OUR SHOP

Here’s the full list of 24 famous EICO matched instruments and kits — for Iahoratory
precision at LOWEST COST! Buy your EICO selections from Walter Ashe NOW!

MODEL KIT PRICE WIRED MODEL KIT PRICE WIRED
PRICE PRICE
113A  Multi-Analyst with Probe. . . ....ovviviiiiiinennnnnn, $89.95 565 20,000 Ohm Per Volt VOM, 42" Meter. .. 24.95 29.95
145 Multi-Signal Tracer. . ....... g 28.95 566 1,000 Ohm Per Volt VOM, 44" Meter. ... 14.90 18.95
221 Vacuum Tube Voltmeter 49.95 625  [Tube Testermuiassiivommsais s anid S ui 34.95 49.95
315 S!gnul Generator (Deluxe)............... 39.95 59.95 950 Resistance-Capacitance Bridge &
320 S'lgnull genermor ....................... ;9.92 29.95 R-C-L Comparator. . ..........oounvus. 19.95 29.95
322 Sighal Cenerators Feitddremgbrssc sz ol 329, 34.95 1040 Battery Eliminator & Charger. .. ....,.... 25.95 34.95
360 Sweep Generator. . ....... ..o, 34.95 49.95 X .
425 5" Push-Pull Oscilloscope. « . ..ov........ 44.95 79.95 1171 Resistance Decade Box. ... ... ... ...... 19.95 24.95
5N Multitester. . .......................... 14.95 17.95 HVP-1  High Voltage Probe for Model 221....... 6.95
526 1,000 Ohm Per Volt Multimeter. .. ....... 13.90 16.90 P75 R. F. Probe, crystal type, for any VIVM... 3.75 5.95
536 1,000 Ohm Per Volt, VOM, 32" Meter.... 12.90 14.90 P76 R. F. Probe, for any scope or VIVM...... 3.75 5.95
555 20,000 Ohm Per Volt Multimeter.. . ...... 29.95 34.95 c5 Crystal (5MC). . ... ... ... . .oiiiunn. 3.95
556 1,000 Ohm Per Volt VOM, 4%2” Meter. ... 16.90 23.50 CRA Cathode Ray Adapter. . ................ 4.50
ALL PRICES F.O.B. ST. LOUIS + CHESTNUT 1125 + FREE CATALOG!
--------- _——--------—-------------1
Walter Ashe Rodio Company RN-52.7 1
1125 Pine St., St. Louis 1, Mo. :
3 Rush the following EICO instruments of kits____ 1
— EE— FOR YOUR
(describe Eico equipment desir
O Remittonce for §_ is enclosed : COPY
RA Dl o Co. E Rush free copy of your 1952 catalog. : ‘ODA'!
ame a S, []
1125 PINE ST.+ ST. LOUIS 1. MO. Addrd, i
City__ . Zone. Stole 1
Julyv, 1932 P ird

www americanradiohistorv com
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MAKE McGEE YOUR HEADQUARTERS FOR MONEY-SAVING VALUES!

- e G e e T D S W G G G NS ST P SN N SN G SR e IR SED IR IS Gm GPU SED SN MU GID SR BN BN G e e Gem e e v e e G e S

TERRIFIC FLUORESCENT FIXTURE SALE I

ESPEY 12-TUBE FM-AM CHASSIS $64.50

+ BUILT-IN PRE-AMP FOR G.E.
VARIABLE RELUCTANCE PICK-UP

+* WIDE RANGE AUDIO

“ WHY NOT ORDER WITH A COAX.
IAL SPEAKER AND A RECORD
CHANGER? SEE OUR SPECIAL OF-
FERING

McGee's new 185

model 12-tuhc  FM-AM

chassis. latest desll:h with phone inputs for ‘-

all types of record players. crystal or G.E. o ’ ;

Fariable ‘reluctance, Recelves standard pdad: S

cast 550 1700 ke and FM 88 to 108 me.

\\ ide nnge .'md!o reshonse (Dush-pull V6 output) and bass boost

lone conlol. Loop amenna for breadcast and 300 ohm line type

FAM - amenna may be slapled An enbinet, Aurleuve lu:hu.-u slide rule (Iial Chassis_Bix c.

13 1% 7 _high and D Cumnlcle with_tub BES., 6BAG, GBAS. 12ATT, @SIIT

G\L.J. §SQ:. BSQ ‘A'l"' —BYEGT and 5\30'1' rerllner Shipping \\eh,m 20 Ihs
No. 7C-X v 1 ’-lulm FM:AM ehassis. Sale price, $64.50, less speaker. QOuiput

:ucm- volce oil u our 127 or 15" conxial speakers,
L Lol OO SoaxIA st oker

=\

All General Electric high power factor ballasts, l-'ulnlshl:d with General Electric 367
Fixiure nmay he mounted next to i

watt white fluorescent lamps.

on chains. These fixtures are beautifully cm:’st.luctml
) 3

in wvour display room or in vour office.
snipment. These fixtures gold for up to S
our bargain on to you, Why l)'ly more zhn

ESPEY DEAL (1), $104.95
Espey 7-C ehassis complete Espey 7-C_echassis. com-
\\llh 12" coaxial PM spcaket lill.-l'.e \th 12" coaxlal PM

CU-14Y and Vv)-950 G. £ speaker CU-14Y and the
sheed changer equipped with nglish  Garrard 3-specd
a G.E. turnabout varialrle re- chahger equipped with a
luctanee cnr(rldr:e A tter G.E. variable reluctance
home music system t!mn or- turnabous cariridge. Our
dinarily available. Espey best home musie system,
Deal = ale Price 510 .95, Eshc\ Deal =2, Sale price
With 15 coaxial P spoak. £118.95. With 15" coaxial
er P13-CR ins!cad of CU- l’l\icﬂeakerl’ls -CIZ instead cartridge, Espey Deal =23,
Lﬂ 510.00 ¢ 000 _extra. B:ue price 5138.95.

CAPEHART CABINET_. $79.95
BLANK OR CUT TO FIT ESPEY CHASSIS.

Buy this cabinet with Espey chassis and the VAl changer listed
above and have a finc radio-Phono eombination for less than
the value of the cabinet 1lonc. This beautiful cabinet was in-
tended for a Capehart .00 combination, n is the finest
possible lurmluuv qu ulltt\'lac.mmet workmanship, 37~ high, 10~
wide and 21 Hinged top lifLs ln '.wo secuonﬁ.
25145" 1id m\ers lhc changer compartment and 1445”7 is the
width of the radio compartment. lhanger mounting panel is
furnished blaonk. Radlo panel is sbimwd rcndy cut to m the 7-C
Espey chassis. Baflle 1s cut to 212
top quality walnut vencer. / 9! .
Shipped via truck, rail or oxpress onl). sm ping wt., 160 ibs,
. 75, with panel cut to fit Espm JC. $79.95. -175RB. with hlank
changer and radio putel, $79.95. Buy 2— 32 oz. Almco l‘M sncnkers for use' in thils
Inet for onlv 515.00 ($7.50 cach).

McGEE’S SGZ 50 LlST (5" COAXIAL SPEAKER, $24.85
. ALNICO V MAGNET—5" TWEETER

Thls ]s the ﬁnest 15” coaxial PM gpeaker value that we have ever
red. t_‘\\' 19.,2 production, of a famous manufacturer of fing

15” has a 2114 oz. Aluico magnet: equal

10 68 oz. or me Alnico 3 type magnet. The cone is free floating, of
one ph.\cc construction. Will reproduce low {requencies down to 20
eps. The 5”7 tweeter is coaxially suspended and has a ridged cone
to repruduco only the It wiill respond up to 17,-
500 cps. The high-
pass ﬁ ter is corcealed

ESPEY DEAL (2), S18.35 ESPEY DEAL (3) $138.95
e, ch
plnp!e w lth THRE l"'" eu<
axial PM speakers CU-14Y
(these three 12" eoaxinl
speakers Zive o conc area
equal to an speaker)
and o Garrard 3-5peed
changer with G.E. varia
ble reluctaneeé  turnabout

Stock Ne. C-1

high frequencies.

under the pot cover I2” UOAXIAL SPEAKEH! S'z 95
:’"‘““g °“§3|‘“°"“"" MeGee oﬁers the new 1952
hov mznl\ei:“1 o = tg model 127 eoaxjal PM speak-
e gl' and woofer er. Quallly you would put in
any o hm OUIWt your finest set you were
trangformer  of a manufacturer. 12~ woofer
dio, or high l‘-dehu has 6.8 oz. Alnico V mag-
musle lower’s amplifier. Stock No. P15-CR. net. Tweeter is conxially sus.
I slupping \\olgh 13 ips. Net price $24.95; pended and has a_metal dif
2 fol 7.95, lusEl Hirh pass filter is un-

der the hot cover., Only two
wires to connect to yvour ra-
m

12+ JENSEN PM. $15.95 ‘-_E'.\

| Another McGee Scoop! Jonsen Concert 127

1414 oz, co magnet PM spcaker. “'xlh 1 att peak and 10
ohm voice coil. Will take 25 watt audin, v a average. Shipping
You save dollars on this speaker. Just 100 \\olvvht B8 Ibs. Response from

30 to 17.500 cps.
prlcc $12.95 cach; 2

Stoek No, CU-14Y, Sale
for $2%.,00.

to sell. Shipping \\m;.m 8 _Ibs, Stock No.
P-12P, Sale price $15.95; 2 for $30.00.

| 3-SPEED CHANGERS ON SALE AT McGEE
WEBSTER CHICAGO MODEL 100-2 ONLY 82695

For the first time we offer the world famous Webster-Chicago,
model 100-2. Features a newly designed spindle, that drops the
records mv.. r-cushioned to the turntable. Pickup arm scts
down automatically after the last record plays. FPlays all rec-
ords automnt:cally. 3315, “8 and 45 rpm. ew baianeed tone
arm with Electro-Voice Tilt-A-Matle cartridie with dual needles.
Ordinarily cost over 531 00. McGee offers them for only $26.95
each. Base size 12751234, Shipping weight 14 14 Ibs.

6 Ihs. cach. Shipped via Exbress. Rail
€, Net $12.95; 2 for $25.00.

10, 00 we bought 6
re:gm or Truck only. Swock Ne. MKh-14

IS YOUR SERVICE DEPT. |
PROPERLY LIGHTED?
SAVE 50% ON THIS 4-LIGHT |

FIXTURE |
$12.95, TWO FOR $25.00 |
WITH LAMPS |

TOP ILLUSTRATION—This i§ thc finest
value in a fluorescent fixture that we have
cver offcred. Constructed of heavy gauge

metal with lustre white enamel msl\

the ceiling or sushomlwl
Use them over your serviee bepch.
In I‘:u-tm\ <cartons broperly hacked for
trock loads and are passing
s to modernize your shop Shipping weikht
30 fsture

DELUXE MODEL WITH GLASS, $14.95; CEILING CANOPY. §1.95 I

Bottom Illustration

Delu\c Model No. MK-430X. same as No.

K-430 described above with the excep-
lmn that i has translucent glass o\er the
llmp! fo diffuse the Hgm é EILING CAN-
OPY that is shown. 51.95 cxtra. Shipping
\\enght 33 lbs. Net price $14.95; 2 for
$28.00.

"SENSATIONAL 50-WATT B_UES_TER_AMPLIFIER._ $39.95

=

box
;\ack and with 1 volIt

Canop¥ lor suspending either of the above
Auorescent fixtures 307 the celling,
For use where it isn't advisable to mouiit
fixture flush or suspend it on ehains. Canopy
kit is eomplete with stamped metal box
eover with h'lrd“are for nounting to any
ontlet box and 2—=30" lengths of 347 white
cnameled tuhlng Slnp ut. 6 Ibs. Fixture
canopy kit. Ne. I1-30, 95. ]

2 MIKE PRE-AMP, $12.95 EXTRA
50-WATT BOOSTERA sens:l-

ona

value, 50 watt booster :nnpliﬁcx
with push-pull pa 1el 81.6 cuiput
Conneet to your present ani-

booster or use wlth the
R-2X I're-amp (0 add the use of ¢
cs and one low level input, The
ister ampilfier h a s one
input gives 30 watts of audio,

- oster has a 6 Ib. mtlcdeso high fidelity output
transformer, matches <f»cakcr with d- 8 lu ohm voice catl. ]| 60 o 2 hm and "58 i‘,’ ‘llig\‘cl.
Bo\_oste: has a 225 wer supply with 5304 rectifier. l'rlec mcludos tubes: 4—61.8.
7 and 5U4. e two variable controls are for master volume control and base boost

tone control.
9.95 ea,

2-MIKE PRE-AMP,

tevel inbnt,
yoq_ster Amplltier.
TNT. Net price $12.9

It enshles use

Pre-amplifier nlngq in glrcelly ta the PA-5GX Booster-ampllfie

Furntshed with 4 foot cnbles :md Jprugs for
Smnll chassis size Sx3Vexa”,

Th
Size 8x6Vex14L%, Stoek No. PA-S5X. Shipping weight 26 Ibs, Sale priee

tal or Dvnamle Mikes plus one low
remote conwrol of the

Ba_watt
Stock No. PR-2X, with tubes

TF7 and

TERRIFIC VALUES IN SPEAKERS AND BAFFLES

8 PM AND LEATHER- §
ETTE BAFFLE, 54.95
LOTS OF 10, $4.15

The ﬁncst Lcathcretm Raffle we have cver
¢w sclf-Supporting plastic ;!r!ll

matc: Ial bam s covered tan with match

i
ing prill. Offered with a good hea dut;
,}: Alnice V. PM shc’lkcr with ‘X Iy
\'oice coil. Stock No. S[lc'll\er ;.nu Bdf-
gg. ss.ra ea. .I lots of 10, 75.
affle only. sw k No. NV-8.
ea.: 10 for $19.95 © 2229

12" PM_AND WALNUT
BAFFLE, $9.95

LOTS OF 3, $8.95

The fiunest built 12~ wal.
nut  plywood wall baffle
we know of. Factory cost
of the famous juke box
manufacturer

.85 oa.: l0ts of 3 5808 T
Badie ohie, SSEC 2 58 0t %0s, o

8 EXTENSION
| SPEAKER WITH
| VOLUME CONTROL,
P! $1.95

You get a heavy 8 P
speaker in o leatherelte-cov-
ercd plywwood baffie with 20 fect of com,

necting cable and varlahle volume controf
for use with any radlo. TV set or amplifier.
Just conncet to any 3 to 8 ohm out_put trans-
former secondary.” Stock M -52, 7.

each; 2 for $15.00. Snlpping welght 6 1bs,

|
|
|
|
|
| V.M. 3-SPEED MODEL 406 $22.95
|
=
|
1
|
g

VM model 406, dclu\c 3 speed automatic record changer. Plays them all. Intermises
records of the s: with a flip over cr)sml mcku‘z with lwln needles.
o

52295

Another tremendous McGee Scoop! Brand new General lnsirumem
3-speed automatic record changers, Complete with RPX

variable reluctance cartridee “m\ Lurn -about stvius, Plnys :lll '1
speeds automatically: 7 10~ co}:ds Has reject buttan,
Repeats last record. Base size, 12%g o Sh nplnv \\el-'ht 14

1-,
lbs Sv.ock ho. .OD GE Scoop prico, 522 9 |

spe ed uip;

F];}l’l” p\VEl"ht l2 lbs, VM.406. 2 522

G.l. 3-SPEED CHANGER WITH G.E

VARIABLE RELUCTANCE TURN-ABOUT CARTRIDGE

Net pr

ELECTRONIC RADIO and TV TUBES

© 6 MONTHS' GUARANTEE o INDIVIDUALLY CARTONED
e IN RED AND BLUE DE LUXE VARNISHED CARTONS
e EVERY TUBE SET TESTED FOR YOUR PROTECTION

ORDER 50 ASSORTED—TAKE (0% OFF. Prices a5 Low as 36¢
.8 .5 .49 GT_ .. .B9y| 7Z4 ...

.8 .59 .59 .

7 49 76 .69

.6 .59 G 59

.5 .49 3 .69

.9 .69 | 6 i .69

.S .59 | 6SH7GT .69

7 .6 6SKTGT 59

7 5| SL7IGT .69

.7 .5 BSN7GT .6

.7 1.25 SUZGT -6 8 = .59
ey .5 u7G .69 9 .. -as
5 B ue .. .7 3 J9
is] .9 VEGT .. .5 a7 .83
.5 4 wac .5 o .59
.5 5 a, .49 o .59
.5] .5 6XSGT .as o 59
.8 1.4 6Y7G 9 6 .49
6 .59 | 62ZY5G 5 7 la9
.6 .4 .6 8 49
.6 .4 6 6 49

1.4 .5 .89 77 .69
.4 .5 -8 78 .69
.69 1.0 .7 85 .79
.40 1,0 .5 89 79
.69 .S .99 1171L76T 149
.69 1.0 9 978 11723 .. 4
.99 .5 &} SBQ6GT CECT L

Prices F.Q.
c Order,

76

Balance Sent €.0.D,
Post Orders, Include Postage

100 Molded 5995

Plastic Bypasses

100 molded plnsth: tulnular by-
pass condensers. 1 600 volt.
And all by the s‘!me natjonally
known mifgr. Regular dealers’
net is over two and onc-half
times our th Ann:versary
sale price. You'll chuckie

wh ¥ ou look these over,
llere‘s what y ou get —_
001, 10—.002, 20—.005. 20--.
.02, 1()—.0.: :m 10—.1, Our blg deal \u.
RN-202. 100 plasllc tuhulnrs Shippinz
weight 2 lbs. Net price, $9.95.

SELENIUM RECTIFIERS

6u mil Selenlum Recnﬁcr.

cach
100 mll Selenium Recl.mcr.
-75¢ cach
1.10 mll ‘Selenium Recuﬁcr.
........ . . B9¢ cach
200 mil Selentum Rcctlﬁcr
.......... $1 cach
2.:0 mll Selenium Rectll‘mr.
.......... 9 cach
350 mil Sf.‘lr.‘nlum Rectifier. net. 1.59 each
450 mil Selemum Rocuﬁer net. 1.79 cach

MeGee offers yo finest ln Selenium

th

rectifiers.  All slandnrd 130 volt,

5024 TUBE & 5 VIB, $950

DEAL No. RN-V5. ..
Here’s a red-hot deal for you n.-llows that
do a lot of auto radic service. S5 standa rd
brand metal OZ4 tubes and 5 of our famous
4-prong serratced can  vit ho This_vi-
brator is of the latest design. for long life.
Standard diameter can. short Enmﬁh to fit

5

Chrysier auta sets. rola.
al No.

for $9.50.

oot (o)
nd rongz vlbrntors. ahl
Shlpning \\.clght 3

With Parewl

RADIO

www americanradiohistorv com

MIKES AND STANDS
AND TRUMPETS

4D-T, high impedance dynamic

mike with 12 feet of cnblc.

Salo price, $10.,95, a5

64" chrome floor stand I‘or

mike, $5.88.

30 watt driver and trumpet. 15 ohms.

ldeal tor our 50 watt booster. Trumpet has
bell. 33 (t. reflex air l:o'lunu\ Driver

unlt screws XX100-RM35,

Sale price $2

LE-17X. 25 \uu paglm: speaker for
only, $16.95 eac

3-STATION INTERCOM MASTER.

314,95
USE_UP TO 3-SUB
STATIONS,
$4.49 EACH
A rt;d-hotl inu.-rcurlr}

master value, A

4 wibe, 110 volt AC- = @5

DC master, \\hh 3

station selector switch and easy accesslhle
volume control. Small compact siz
67"xg1% " liiggh. Makes an .m.r'lcm.e il’lll.‘h
com ihstallation. May be uUsed swith frotn
one to three of our G.-iT substations de-
seribed below, Intercom master is quiet at
all times, execpt when press-to-talk swleh
is pressed at cither the master, or one of

on. Stock No.

voiee

the subs. Shipping wt. Ibs, Stoek No.
KA-3. master slatlon. less gubs, Net $14.95,
Stock Ne. G-4T. brown piastic substation,

wilth Alnico v I'M spenker and press-to-talk

switeh. May be purechased with or without
master station, Shipping weight 2 1bs, Net,
$4.49 ca

3 'wire plastlc 100 it.

intercom cable.
$1.95; 500 M. $8.95.

50-W.OUTPUT TRANS.
ONLYS 7 50 wHy PAY

50-watt super quality hixh
el i output transformer.
naralletl

s to

es  push-pull

h-pull 6L&
-ohm voiee coll alse
250 ohm lin Very
winding consu ue-
total

L3

8-ohm voice coil tap only .2 of an ohm.
This output transformer wastes a minimum
amount of audlo power due to heat 10ss
within the transformer. ery _Ideal for
publie addiv amps. Stoek No. 50-JB. net
weight 5 Bargain price $7.50 ca,
2 for $13.

K.C. Sena 259 Deposit witn TE] EPHONE VICTOR 9045, WRITE FOR FLYER
1422 GRAND AVE., KANSAS CITY, MISSOUR!

& TELEVISION NEWS



www.americanradiohistory.com
www.americanradiohistory.com

TELEVISION FRONT ENDS on SALE at McGEE—STANDARD COIL, RCA, SARKES-TARZIAN

STANDARD COIL CASCODE TUNER $19.95

The Cascode CIlcu‘l,t of lhE Sllnn(la

of this famons

Pravement fn gain an

pentode tuner.

sembly  whieh affords a 2.1o-1 .im-
to GU% reductian of noise over the
otha ivan ees include: casy conversion ta ULF re-

a8 a_repia
V-1000 TV tuner. mmpl. \\lm tub

Tuner offers 4 new development

of ehannel imduetors: Inereaccd sensitivity for
s- eliminatian of booster use: and a high profit
cement unlt sale,  Drand new faclory cartoncd.  Serles
4BKRT or 61Q7 and & 6J6. Scaop price. 519.95 en

THE ORIGINAL STANDARD COIL TV TUNER

$1 295

nrabuction. The
I'rice Includes tubes: 0.6 aml eCBe

ANOTHER McGEE SCOOP

5 mitllon of this same tuncr have neen wsed In TV
maat widely used of all TV tuners.

or GAGH You save aver 50 reent by ordering one of these tuners
from Mclied, Pwa different shaft lenxihs are avadlable,  Stnek Ne,
8C-047, 21 shaft lengin, with Lubes and 3" coneentrle shaft fing
tuning. Channe! selector shaft s stan 4" and ig insulatel from
the coil drum, SC-047 nel price wilh ok 512 95 cach, 2 for $25.00.
Stock No. 57 shatt length witl Lulu-s aml 33" concentrle shaft
ane tunln -8 net price. $13.9 2 lor $27.00. Hoth tnners are

. 5C-
12 channel, complete will snap In coils.

GENERAL

:hr General Instrument TV turier has been used on Lhow-
Me mode! TV scts, in 12

et m-leclm- contral,
t

INST. TV, TUNER $7.95 T U

It has buil

fine tyning 1nd
This tuner iTe

from nther

it §s buitt around a lunlnu cnn-lenxer instead of a ¢
A

fn Srepairabic condiGan,

is not mounted on
fl—lilﬂ lulu-h Shlpping
s, Net price. 57.95. S

wi., 3
oc!t‘y chan. I(-n-'ln

3 tubes.

Net priece, $9. 95 cach.

snme as above G) Tuner enly less tubes
Thls papular Sarkes-Tarzian Type 3 tuner is widely 5995
three tuhes:  GC1 ose,.. GBIO BLF. aml GAGS miver.
nter-careler or separate sound [F circnits,  tas buili-on convertor

13/4” and 7" shafts availabic.
used. 13 ehannel rotary lype switeh with fmillvidu-
Itegular factory cost is twiee our price, Each (uner s wircd ready
call, btilt §n fine (requency eantrol. Sarke: cTnulnn '{\ tuner, with

3-TUBE SARKES-TARZIAN T.V. TUNER

ally toned colls. Price Is eomplete with diagram and

to Tiook up to & video and sowl IF strip,  May be used with either
Speeify shaft lenwil, either 2% " o

RCA 201E1 T.V. TUNER $7.95

Terrific buy on thls RCA tuner.
amous original 201E!L,

We have n Jimited quantily of the
13 ehannel completely wired and tested TV
front end tuners. Ready to conuect to your TV video 1.F, strip, Of-
fered at o saerifice.  I'ice was $14.00. Now oniy $7.95 each. with
tubes.  Eaek tuner in good condition but has been repaired.  Stoek No,
RCA- W TV front end tuner.  Convertor coil type for senarate sound
as usel jn the famous 630 ehassis. Complete with 3—6.J0 tubes.
$7.95. Specity shall length deslred, either 2% or 47,

GENUINE STANDAHD GOIL TV. BDOSTER
Not Surplus, But Right From the Factory

Television

Latest Model B-51 Standard Coil
makes anether IuCky purchase and as
on to you The famous AMadel
TV booster. which lists for $i35.00
Ihnnu new, factory
top  quality s
vrinted hlgh tmquency clrcults.
elmnnelh. Lses GAKD tulie. Average galn.
channels and 5 or 6 on nigh ehanneis. No d
low noisc factor. Contlbuous one-knob tun

usua

arle

off-on and hy l-j:s/ginz 300 ohm fead- In ta set. Ma

Madce for 110
? Shic price, 511,95

volt. 60

24
ench. or buy 2 for only 522.0

$11.95

Booster. MeGec
. passes the saving

15:31, 12 Channel Standard Coil
is offered to Yo u
toned and fully g

sLage
for improved performance on

or only
gruaranteed
nuoster  util |7MI

7 wvolts on lo
Istorting of meuue or sound. Itas extremety
ing .'md ehannel seléctor control sw for
ark brown plastic_eabi-
cyecle \C operation Shibping weight 5 1bs.

Sensatlonal value.
from ehannel 2,

This buoster is self powered for
curporates a 6.6 tube. lnpul for 300 ohm

ohm outpnt to the TV se Singie knob tunln; actlve
plnsllc [ EIN Mc\lunlmsu\‘er Super Sonic TV-FM !mnvtor.
Stock No. GB-61. Shipplng weight 5 tbq. MeGee's terrific

sale price. $10.95 cach. two for $20.00

McMUBDO SILVER BOOSTER $10.95
Continuously variaide induetance lylle luner

Including the FM hand. throu h :‘

110 volis AC o

||1c-l

TV Imc nm .'100
A

1952 MODEL ASTATIC S19.10

New Astatie “*Scanafar'* TV boeoster wlih
nunmvemm.h to match the newer madel TV
recedy fintmum notse witih maximum
. anced ecaseaded circult with GJ6
nd 6BQ7., Input and output for hoth 72
aind  301) ohm, ahoxany fnished motal
cubinet 814 x4Taxdd4 " high, Model CT-1,
Net priee $19.1 3

ALLIANGE TENNE ROTORS $26.43

Two trouble frec models to choose frem,
Mewlel HIR automatically aims antenna at
the station vou select. .lusl sct pointer to
the position desired. Mod DIR starts.
stops and reverses lnﬁhmlv \u-ler shows
antenna position at all times. Both have
inlly encased mtors.  Operater on 110
volts. Net price for ¢lther, $26.43, Use
4 wire connecling cable. .04 per ft.. cxtra,

300 OHM T.V, LEAD IN S12.95

List quallty 300 ohna TV lclll in wire. 55
mil polycthlene with 22 uge  strandced
r conductors, Will not crack and break
up in extreme heat of cold, Genuine Phq-
toiif hranded, not surplus. Stock \Iu P.3
12.85 yper 1000 ft. motal spoo|

Open Mne TV jead in. Com)crwclul. 176
the loss of rcguhr 'mn ohm. For fringe
rea recention. }lcr 100 ft. 230 ft,
or 512 00. %00 ﬂ..

1952 MODEL REGENCY S(9.10

New Rogencir DB TV Looster with ox-

clugive circuit stabilizer and newly desfgned

camnet only 41Ax6x4 V", Immoved eircuit
with pushi-pull GJ6 s equal to the best ens-

cade circuits and hag higher nn Mnlches
72 or 300 ohm, Net price S

CUSTOM BUILT TO FIT
AUTO RADtOS

6 tube superheterodvne 3 ;::mg u.“m
Custom Huilt e

de for

2 Daodyre |
52 Chevrolet

*52 lludson
2 Stude-
& l'l%é 'l;l'v’h{o'u'u}
Um\erhal Unniér‘dnﬂh

INOW YOU CAN CONVERT TO A 17 OR 20” i
| PICTURE TUBE WITH ELECTRO STATIC FOCUS

The 17HP4 and 201714 are 17~ and 20" hlack face piclnrcl

WIRED VIDEO L.F. STRIP $3.95

This wired video I.F, strip is a _perteet re-

placement for sevel mlel Crosley TV
Muode Thedd2MU, (1.

1y others,  ffered at less

tubes

J’rmlnc(lon cuxt
6. 18t and 2nd video,
(h\l 5 \-Id(‘u alu-mm and oluuvr; 2 6AGH or 2

GUCS e and -t vl«leo 8l F.

2nd 20,55 me. Aml, 22,2 me. dth 24
This strip 1 do/.(-us “of resistors. ceramic
capacitors slug tuned 1.1, eolls. Ideal
for got hulkiers, or llf.‘(‘l 19 mll 1;.|r|,, lrum
for TV scerviel CIe-N 3.55
caech. Kit of & tul-cs l'or “this I l‘ strip,

$3.50 extra.

TELEVISION CLARIFIER $4.41

New and Impraved Preclslon TV clarifier
removes annoying signals that cauge drstor:

tian on TV receivers "M, amateuwrs
shortwave, diatheérmy, ignitlon ond
cent channel Interference, (‘Ilnnlx. Lears

wavy effeels are ren or i 1y redueed

simply hy :niJuahn:i the two cnnlm] knobs

on the new ‘type n((-rn-rcuce ellminator.

Conn:-cls Into the ant
o]

clal
S 4l, or two fur §

Picture Tube Reachva!or $14.95

Kejuvenate 1hat old )‘lclure tule that has
lost its brilljanee.  Will reactivate some of
the pleiure tuhes nlnl hnu.- Twen removed

a lead close Lo set,
Clmlncr, net priee

SARKES-TARZIAN—SPEC. $2.95

Type 1. Sarkes:Tarzian 12 enannel IV wun.
er. Requires 2 8AGS or 2 GHCH and a
1 7 Has V4" digmeter  shaf 23"
lonx Fi slut line tunlnu
meiit. i fmm ovlher tuners
it has no eoncmm[c fine umin;': .sn.m. nvcr
the ehannel selector qllhan.. Iv(il('f fine for
e

experimental use. nrenmh
melers. ete.  Sarkes

tuner less tibed. $2 o[ 3 Luhl"i
fur this tuner. $1.°80 c

SNOW FILTER FOR FRINGE AREA

RReduces glare, inerenses contrast, Easlly
installed with douhle faced adheslve supe
plied with filter, vallahle in Blue or
‘ilnnko color. in slzes for (6% ta 207

26, 12 x 16" for 16 and 17% tubes,
luuc or smukc. $1.95 ca.
w152, 57 % 20° for 207 TV screen,
Ritie ar \muku $2.65 ca.

14 KV FLYBAGK ONLY $2.95

Genulne General Elecirie fivhack made {or
Arvin, nventlonal l_vpt.- for 70° def)

tion yokes and all 186”, 177,

ang T, rect. tubes. lml fvers up 1o 14, 000
volts.  Has fiber punched for 1x2 reciflier
sochoet,  Used Wilh BBQG. BRLE or GCHa
hurizoental output and 1 r 1x2 reetlfier.
Schenatie with each terminal {dentilied is

20" CONVE

The new 201"‘4
erales from
Ins the cnnvuulon
A standard T0°

on the focus

cunneclluns and chnrnﬂerlslxc:
ICP4 . (No facus cofl or focus maygnei
is needed.) You get the 20HP4 tuhe, a 20"
1astic safety

ta 2 2!

rectanguiar
trim. plus tub
2,95. Stock Nu
40 1bs.
Xl Un iversn
' Inslructlnns
2.9

voke
required. Focusing is accomplished by elec-

tubes of the electromagnetic deflection electrostatic type of
focusing. Focusing is accompllished by a 5 meg. pot can-
neeted as a blecder hetween ground and the calhmde of the
damper tube. The arm of the focus pot connects to pin 6 of the
CR tube, t0 apply & focus voltage of from O ta 00 valts. I
Thls new type tube Is ¢alled Jow Volta;zc electrostatle focus,
Very gimple to use v operates from 8.5 KV to 1. KV. Most
set maakers are using this new tube in sevm‘nl nen eh The
trend 4s almost completely to this type gun,

RSION KIT $32.95 17" CONVERSION KIT $24.95 |

hlackl. e picture tube ob-[The new 17HP4 blackface picture ube op
4KV, high voltaze. Itforates from 8 to 14KV, hlgh voliage. It "I
al 20' rectangular shape |the conventlonal 17 rectangllar shape. A

and single jon trap arclstandard 70° yoke and single lon tran are

required, Foeusing s accomplished by clee-
QU voltklire-siatic means, applying Irom -:100 volts
pin otherlon the focus amode. pIn’ No. 6. All mher

are simllarfeninections and eh iracteristies are simlar

o g 17114, (No fncus cojl or focus magnet
Is needed.) You et the 171IP4 tube. 17

mask with rectangular plastic safety mask, with goml

e characteristles. forjtrim, plug nwhe clmrnclorl:l]cs. ali for

M2, shipjung weight 524.35 Stock No. NHPM-17. Shipplng \vol(,vml

0

1 ﬂ\h.’lck TTI1. Unlversal Flyhack with connectlng
Iusn ucunuq. .9 T0° Deflection Yolie,
Width Cnll

with connecting|?
Detlectlon Yoke,|

from sets,

a few minutes requlred to

furnishml. No, T.-77J:3, $2.95 each, $2.5

inerense tubie cnmission,  lyvtel Reactivator,
Mmslel RTR-50. Net price $14.95.

each dn_lots of 5 or more. 70° Dcnccuon
Yoke $2.85 extra.

dth Cun sgc 5 meg. foces con-(52.95, ‘69c. 5 mogx. focus cou-l

IUN)I ssc (rol. Sac. A
14" GDNVERSION KIT §19.95 10~ PIGTURE TUBE SI4 95

TR an ey 14 " TeTgmELIr Mackface | 10MP4, 107 plcture tube made by Sylvanta,

csvuteheon, plus a 70° deflection voke, pius | Perfect replacement for 10BI°1. no eirenlt

e 9‘;00 "?‘!‘(,k"' pich l"cfﬁsjf{r'"a;nj’;:sfn; changes required. Brand mew factory car-

N
uhm-am furnished.

Loned. Net price 10MP1.

$14.95 each,

COMPLET
3-WAY PORTABLE KIT
+1 59
A NEW ‘52 MODEL

New 19852 Model 3-way
amn.on- portable radjo
10

lLeatherelte covere

8 Receives Ilronncnsl 50
KC. A conventio 2-ganz supernet cir-
cult with 450 KC iron core !F's. lncops
poriates the new super gain stiek loop an-

tenna, All plated ehassis. Lab, approved
circult—matched X Price inchides all
parts, tubes. s Alnjeco A1
spenker. A factory (uality Kit, Stock Ne.
PN-AT . “shipping weizht 7 1bs, The com-
plete kit. Less bhatteries $15.95. 67 LV,
B, $1.59 . A, 39c extra,
Build Your Own $ 95
Phono-Mike .
Broadcaster
Kit Modei DE.OR. Wnh

this slmple le vyou ean

build a phono
oselllator lhul also has
o mike input. Wi

brondeast over any ra-

dio. wiinin your home, tabout 75 feet) from
1000 to 1500 ke, Inputs for erystal mlke or
crystal phono plekup. Fader control fades
from mlke to record. Ideal for a home P.A.
sysiem, baby listener and home entertain-
ment. A complete kit of paris ineluding
tubes. Kit Model DE-8R. Net price, $7.95.
DE-6RWT, wired and tested, Net price,
$9.95. Crystal mike and desk stand. 54.95
extra. Coneenled mieraphone unit, only 17
in diameter and Va” tnlek, Speecify hldden
mike when onlermg. Stock No. T-001. Netl.
$3.95 extra.

McGEE RADIO

1952

July,

E RADIO, TELEVISION

8 Tube Hi-Fi Ampllfler Kit $29.95

< ete
kil. mcnul
Ul

2|
-8Al.

Blus
rectilier

dia-

and any kind
of phunaon
pickun (ervs-
1al G

= ot
€ mul ecither cry dynamic
mike. Outbut nitehes & onm. voce coll.
Twin eleetranie bass and treble tone con.
trols with tange selector switeh for cither
Juke hox guality with heavy haw response
1 t symphonie range. Respohse |8
20,000 cps, B tobe all lrllll'l‘ .’lnui“ﬁcr
kll, -:nrnnleu- with tmhes, 5 ning  weight
5 105, Mol 7N5. Not 52995

ID Watt Hi-Fi Amplifier Kit $14.95

dio amplifier

with lass @]
treble hoost, Inputs for radio tuner, c
mlke and crystal phano

matchex 8 ohns, Hespamse  from
15,000 cps. Chassis ready punchc«l
lated cover. Straight forw

) a3a
Mmh-sls.»\l‘ lull. shlp‘ wt. 8 ibs, Sale pricc

COMPANY

Qrder,

Ices [F.0.8. K.C.
Balance Sent C.0.0.
Past Orders, Inciude Postage

AND AMPLIFIER KITS AT McGEE
10-TUBE RADIO KIT $29.95

Poepular
schools and

radio chas- logos ror lrninivu:.
5 it 6 tubc AC-DC.
complete band radio ki Itll

with lubcs. plasuie c.lllhlel Iun

2-38K

me

shortwave. Full 2

1w superhet with
speaker an

v e 8 broadenst
to

6-TUBE 2-BAND KIT $14.95

ﬁlulc rlllc dial, A

te kit wlm tubes: 12 IQSkR

I _l, Q7, 351.6 and an diaEram

nd and in Factory quality. Cahinet

mqnucliuus 3 gang supcrlw: wllh 8" slisle Sine 1 !"\h-'" a4”. 8hi nnhgz weight 12

rule dial, Chassis slz Glo” Ibs. Model \IE( Net

gh. Features pnnl|-|l||l| G\G hlgh filelity
aullio.  Output maiches 1 to 8 ohm vaice

coll spenkers., Inputs for G.E. variable re-
luctiince or myqlnl phono picl amd eryvs.
tal mike, cnv‘)(r duty power transformer. Model S-5. A
Model BK.1110 kit less spe-zker- shipping east Kit, housel
weizht 18 |1y, Net $29 MEG-2 bove,

in

Complete with tubes.

5-TUBE AC-DC KIT $12,95

5 tube AC-DC slr-’ll;:m biroqud-

the same cablnet as
Ship.
Net $12.95.

pinz weight 10 Ibs..
17, 20" T.V. Kit $59.95 Less Tubes

A complete kit of

parts w0 bulld an

AC wransforiner op-

erated television

clmssls l'or use W im
or,

A self-powered. 3-
gang superhet tuner
kit with R.F. stage.

rcclam:ulnr mcmm This complete kit is

furnished  with  a
:"l"ll n (S‘;:.' k?sﬁanrz;ﬂ;.' diagram. photos and
wired. as Is the 4 tubes. 6AUS R.F.,
tube video IF su-lp GBEG osciilator
Cireuit  is of R.F., 8AUG LI, de-

he
eonventional dv:sh fD.

AC POWERED BROADCAST
TUNER KIT §12,95

Do not buy tnls unless | tcetor. GALS dinde. AVC. plus rectifier,
{',_"Ir"_,““"ﬁ,‘:"m‘:"T;Ife‘;':,;:',:"lI,_, (4 jtiieult 'o 1 Conncet to any audio amplifier. Ideal for
WII-20, Ship, wt. 40 Ibs. I€8s ali tubes. | MWse With our $-2020. TM- 16 or 755 ampli-

L $59.95. fer” kils. Chassls size. Gbaxixdle” high.
it of 14 tubes. less picture tube $16.95. Shipplng welght. 7 1hs.  Broadeast tuner
1714, $19,95. 20HP4, $25.00. hit Model NT-38X. Net price. 512.95.

Seng 25% Deposit with
With Parcel
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TELEPHONE VICTOR 9045. WRITE FOR FLYER
1422 GRAND AVE., KANSAS CITY, MISSOURI
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*Lic. A.A.K. Look for these patented*
Pats, 2,422,458; bright red Electrenic
2,282292, Channel Separators that
others pending incorporate a printed cir-

cuit for the first time in
any antenna.

REVOLUTIONARY

IEE

WITH PATENTED* BUILT-IN

Chonnrt Sontaitbs

Here it is—the antenna that is taking
the TV induscuy by stcorm. With its sen-
sational Electronic Channel Separators
employing a printed circuit for the first
time in antenna history, the Q-Tee is
fast replacing other types of all-channel
antennas. With its powerful perform-
ance, clean-cut silhouerte, light weight,
and pre-assembled construction, the
Q-Tee incorporates everything the finest
all-channel antenna should have. Avail-
able in three series for every reception
need — Q-TEE Single Bay — for primary
areas; Q-TEE Double — two-bay array for
near-fringe areas; Q-TEE Quad—four-bay
stacked array for fringe areas.

VEEDX

[l —_—

THE LaPOINTE-PLASCOMOLD CCORP.
Windsor Locks, Connecticu?

makers of
the world's
most powerful
TV antenna
systems

Gentlemen:
[0 Send complete Q-Tee literature
[0 Send copy of new Vee-D-X catalog
INFITIE  co000emrmnonoorooneneneaseonabaner oo AOnarroaaRenaCaraaoomnocD
Streer .. o

Zone. State.

e

78

For additional information on any of the items described herein. readers
are asked to write direct to the manufacturer. By mentioning RADIO &
TELEVISION NEWS, the page. and the issue number, delay will be avoided.

SCOPE CALIBRATOR
Simpson Electric Company, 5200 W.
Kinzie Street, Chicago, Illinois has de-
veloped a new lightweight oscilloscope

calibrator which has been designed as a
companion piece to the company’s
Model 476 Mirroscope.

The Model 276 calibrator is com-
pletely self-contained and operates
from 117 volts, 50 or 60 cycles. It may
be used with any oscilloscope. The unit
has a sine-wave output which is used
directly on the 4% inch meter. The
meter is calibrated directly in r.m.s.,
peak, and peak-to-peak values. Six
ranges are provided with peak-to-peak
full scale values of 1, 2.5, 10, 25, 100,
and 250 volts with an accuracy of 3%.
Each range is continuously adjustable
from zero to full-scale values.

EICO MULTIMETER
Electronic Instrument Co., Inc., 84
Withers Street, Brooklyn 11, New York
has added a new multimeter to its line
of test equipment.
The Model 566 multimeter is a 1000

——

P

ohms-per-volt unit which is available
in either kit or factory-wired form.
It has a 412", 400 #a. meter movement
and features 31 different 1000 ohms-
per-volt ranges.

Specifications include a.c. and d.c.

www americanradiohistorv com

voltage in six ranges (0-1, 5, 10, 50, 500,
and 3000); a.c. current in four ranges
(0-1, 10 ma., .1 amp. and 1 amp.)}; ohms
in three ranges (0-500, 100,000, and 1
megohm); and six db ranges (—20 to
+69).

The unit is housed in a high-impact
Bakelite case measuring 6% " x 54" x
3”. In kit form, the multimeter has
been designated as the Model 566K.

LIGHTWEIGHT HEADSET

Telex, Inc., Telex Park, St. Paul 1,
Minnesota has developed a specially
designed headset which incorporates
several new features.’

The new “Dynaset” model, with un-
der-the-chin styling, weighs 125
ounces. According to the company,
the headset has a higher fidelity range,
permitting more exact reproduction of
highs and lows of both music and
speech. ’

The unit is suitable for radio mon-

o

itoring, ham radio, electronic labora-
tories, commercial communications,
etc.

EQUALIZER-PREAMP

Hermon Hosmer Scott, Inc., 385
Putnam Avenue, Cambridge 39, Mas-
sachusetts is currently introducing a
new equalizer-preamplifier which has
been designated as the 120-A.

This new unit provides versatile re-
mote-control and compensation for
music reproduction. Professionally,
the instrument is used by broadcast
stations and, for home use, it may be
used with existing power amplifiers or
with the company's 220-A amplifier.

The record-compensator adjusts for
virtually all recording characteristics
and levels. Treble roll-off and bass
turnover equalization are provided on 8
positions, including 5 for standard rec-
ords and 3 for long-playing records.
Combined with the equalization is a
3-position input-selector for a tuner,
TV, etc. Featured are 3-channel, con-
tinuously adjustable treble and bass

RADIO & TELEVISION NEWS
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BUY TEST EQUIPMENT

ON THIS RADICALLY NEW

TIME PAYMENT PLAN

NO INTEREST!!

NO CARRYING CHARGES!!

USE CONVENIENT TIME PAYMENT ORDER BLANK BELOW

Superior’s New

JUNIOR SUPER-METER

MOST COMPLETE AND GOMPACT MULTI-
SERVICE INSTRUMENT EVER DESIGNED

Measures: * Voltage * Decibels
*Capacity * Resistance
“Current *Inductance
* Reactance

Specifications; D.C. Volts: 0-
FG0/1500 Velts. A.C.
300/1500/3000 Volts. Resistance: 0-10,-
J00/100,000 ohms, 0-10 Megohum D.C,
Current: 0-7.3/75 Ma. 0-1 o nmm Ca-
pacity : 001 Mfd.—.2 Mid. .1 MFd.
20 Mfd. Llectrolstlc Leakage : Reads
quality of electrolytics at 150 Veit
test potential. Decibels: —10 Db to
+18 Db. + 10 Db. to + 38 Db.
38 Db. to 4+ 58 Db. Keactance
ohms—25 K ohms 15 K ohms—
Megohms. Inductance : .5 Henry—.
Henries 30 Henries—10 K Henr
I'Ins Good-Bad scale for checki
the qurality of electrolytic condens
ers.

7.5/15/150/
Volts: 0.15/150/

Handsome round cornered
malded bakelite case 3'g"
x 5% x 2Va” complete with
'-II lest leads and instruc.
ions

____________________ 21%
SUPER-METER

A COMBINATION VOLT-OHM MIL-
LIAMMETER PLUS CAPACITY RE-
ACTANCE INDUCTANCE AND DEC-

Superior’'s New
Model 670-A

The Model 670-A comes
housed in a rugged,
crackle-finished steel cab-
inet complete with test

eads and ooperating in.
strgctions Size 6)4"x9%"

IBEL MEASUREMENTS
THU0 Vohs,
0 to 15/30/150/300/1,500/
n.c. CURRENT:
1,000/100,000 Ohms 0
to 10 Megohms
REACTANCE: 50 to 2,500 Ohms, 2.500 Ohms
l{enries
—6 to +18 +14 +38 +34 to +68
special GOOD-BAD scale for
potential of 150 Volts.
New Model 200 AM and FM

SPECIFICATIONS:
A.C. VOLTS:
OUTPUT VOLTS: 0 to 15/30/150/30071,500/
5/15 Amperes.
CAPACITY: .001 to 1 Mfd. 1 to 50 Mid.
ta 2.5 Meguhms
7,000
DECIBELS:
ADDED FEATURE:
checking the quality of elec-

D.C. VOLTS: 0 to 7.5/13/75/150/750/1.500/
3.000 Volts
3,000 Volts
0 to 1.5/18/150 Ma. 0 to
RESISTANCE O to
1 Quality test for clectrolyties)
INDUCTANCE: .15 to 7 lenries 7 t
$ The Model 670-A includes a
28 NET trolytic condensers at o test
Provides complete coverage for A.M..F.M. ond TV clignmenf

l 400 Cyeles,

May be used for mmlulllmg :Iu-
LT, signal.  Alse availahle sep-
arately, e Attenuation: The con
stant inmpedance attenuator is iso-
lated from the oscillating eircult
by the bhuffer tube. Output -
pedance of this model is only T
ohms.  This low impedance re-
diices losses in the output cable,
& Oscillat;my circuit: Ilartley os.
clllator with cathode follower buf-
fer tube, Frequeney stability is as
sured by madulating the bum-r
tiube. @ Acenracy: Use of high-Q
permeability tuned coils adjusted
wEainst 1/10th of 1% standards
assures an accuracy of 1% on all
ranges from 100 Kilocycles to 10
Mepacyeles and an accuracy of
2% on the ligher rrmm-nries

The Model 200 comes s
NET

* Tubes used: One 954 as oscil-
lator; one 954 as maduloted
buﬁer amplifier; T-2 as modula-
tor; 7193 as rectifier.

complete with output
cable and overating in-
structions .,

supenor's NewTuBE TESTER
Madel TV-11

¢ Uses the new self-cleaning Lever
Action Swilches for individual ele-
ment testing. Beecause all elements
are numbered according to pin num-
ber in the RMA base nnmbering sys-
tem, the user can instantly identify
which element is under test. Tuhes
having tapped filaments and tubes
with filaments terminating in more
than one pin are truly tested with
the Model TV-11 as any of the pins
may be placed in the neutral posi-
tion when necessary. ® . Uses no
combination type sockets. Instead
individual sockets are uséd for each
type of tube. Thus it is impossible
to damage a tube by inserting it in
the wrong socket. ¢ Free.moving
buili.in roll chart provides complete
data for all tubes. ® I'hono jack
on front pancl for plugging in either
phones or external amplitler detects
microphonic tubes or noise duc to
faulty elements and lovse external
connections.

Operates on 105-130 VoIt $
(.0 Cyctes A.C. Hand-rubbed
oak cabinet complete with
partable cover

Superior’'s New

TV BAR GENERATOR

Throws an Actual Bnr Pottern

on Any TV Receiver Screen!!

Two Simple Steps:

I. Connect Bar Generator to
Antenna Pest of any TV
lteceiver.

2, Plug Line Cord into A.C.
Outlet and Throw Switch,

RESULT: A stahle never-shifting

vertical or lhorizontal pattern pri-

jeeterll on the sereem of the TV
wweelver mider  test,

TV Bar Generator comes com-

plete with shielded leads and

detailed operating
instructlons. Only s 95
NET

Power aulmlv 105-125 Volt 60 Cycles, l'ower
LDnl\lg\lll on: 20 Watts, Channeis: 2.5 on panel,

harmonics. Horlzontal lines: 4 to 13

(Variable), Vertical lings: 12 (Fixed). Vertical
aweep out 1t: 80 cycles. Horizontal sweep
mtput: 17 -.750 Cycles.

NEW TIME PAYMENT PLAN

QORDER BLANK

July, 1952

1 [
MOSS ELECTRONIC DISTRIBUTING CO., INC. 1
| Dept. B.28, 38 Murray Street, New York 7, N. Y.
| Please send me the units checked below. I am enclosiig the down payment with I
order and agree to bay the mouthly halanee a It is understood there will
| be no canrying, interest or any other charges. provided 1 send my monthly pay- |
ments whetl fdue. It is further wnlerstood thar shonld 1 ail 1o mal\o rment when
| dite, the full unpald balance shall become immedintely due and payahle, |
a JUNIOR SUPER METER..........co.o. i i, Total I'rice $21.40
| $3.40 down pn\nnm Balunee $4.00 mwonthly for 4 months. I
| O MODEL TVell ...oviiiiiiinn., ...Total I'rice $47.50 |
$11.50 dn\\n u:l,\nn-nt Ralanee $6.00 manthly for ¢ months.
| OMODEL 670.A ... i iiiiiiinann.., Total I'rice $28.40 |
$7.40 down paym Balance $3.50 umntlnl\ for G months.

I O TELEVISION BAR GENERATOR.......................... Total I'rice $39.95 l
l $.95 down payment. Ralance $5.00 morthiy for 6 nontls. I
O MODEL 200 .-\ 0ovennnnniini e, Total Price $21.85
| $5.85 down payment. 1t > $4.00 monthly for 4 nionths. |

O lenclose $............... as down pasient,

I O Ship C.0.D. for the down payment. I
I Slenature. ... iiieiiiiena reaana ‘e |
I NAMB «ovariiriienvennnnnnnnn,, 000G 00 0A006000 0000060 DT T T RN S reee I
I AAFESS oottt e crisecans I
| GtV e i e, Zone...... State.........oiieeia. I
L gy Sy S Y |
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controls, each of which comprise 3
conventional tone circuits, one boost-
ing, one flat, and one attenuating.

A free bulletin giving complete spec-
ifications on the 120-A is available
from the company on request.

WIRE STRIPPER

The C and M Manufacturing Com-
pany, Eastondale, Massachusetts is
now in production on a new precision
wire stripper which has been trade-
named “Strip-It.”

Designed especially for the electron-
ics industry, the compact new tool fits
in tight spots, cuts as well as strips,
and provides speedy handling of all
wire sizes. The tool will handle both
wire and cable.

A data sheet giving complete de-
tails will be forwarded on request.

AUDIO CONSOLE

A new and compact console which
has been designed for two-studio sta-
tion use and for elaborate p.a. and re-
cording installations has been intro-
duced by Altec Lansing Corporation of
9356 Santa Monica Boulevard, Beverly
Hills, California.

Known as the 230B, the unit is en-
tirely self-contained and a.c. operated.
There are four separate preamplifiers,
two booster amplifiers, a line ampli-
fier, and a monitor amplifier, all
mounted on a single chassis. Minia-
ture plug-in power supplies for plate
and filament supply and for relay and
signal light operation are easily re-

movable for servicing or replacement.

The console is equipped with six
mixing potentiometers, four of which
are connected through switching keys
to eight low-level microphone or turn-
table inputs. The other two are con-
nected with four line inputs, providing
a total of twelve inputs, any six of

which may be mixed simultaneously.

Graybar Electric Company, Inc. is
handling the distribution of this unit
and complete specifications can be ob-
tained from Graybar or the company.

H.V. RECTIFIER

Hytron Radio & Electronics Co. of
Salem, Massachusetts has introduced a
new high voltage rectifier tube, the
1AX2.

In order to overcome the inherent
disadvantages encountered in the high
voltage rectifiers currently available,
the new tube incorporates several fea-
tures designed to prolong service life.
The position of the filament has been
changed and is now located in the base
of the structure, surrounded by a shield

which eliminates bombardment of its
cool ends by gas molecules. The fila-
ment itself is made more rugged by
using a spiral of a special nickel alloy
ribbon. The use of this filament wire
permits true welding of this filament
to its supports., In addition, an insu-
lated tension bar is passed through the
center of the coiled filament to limit
the amount of movement that can be
caused by electrostatic stress.

* Specifications on the 1AX2 are now
available from the company.

UNGER "TIPLETS"

Unger Electric Tools, Inc., Los An-
geles 54, California has introduced
two new soldering accessories that are
of particular interest to the trade.

The first of the developments is a
new, interchangeable thread-in unit
which combines the features and ad-
vantages of three separate soldering
tips. The unit, which has been trade-
named “Elkaloy Tiplets” is actually
three soldering tips in one, a trio of
individual tips designed to thread into
a single heating unit, which in turn,
fits into the company's “light-as-a-
feather” handle. The new “Elkaloy
Tiplets” consist of No. 335 thread-in
heating unit, plus the No. 331 pencil
“Tiplet,” the No. 332 offset “Tiplet,”
and the No. 333 chisel “Tiplet.”

The second development is an in-
creased-wattage thread-in unit which
has been especially designed for use
with the new “Tiplets.” The No. 1235 -

(Continued on page 98)

HOW TO GET MORE FIDELITY FROM PHONOGRAPH RECORDS

10 WATT HI- FI PUSH-PULL

AMPLIFIER

Astatic hi;

CRYSTAL MIKES

output crystal

PHONO PRE-AMPLIFIER

For use with G.E. and

L} Blls & Troeble mike for PA systems and re- other low level max-
corders. Equipped with han netic  pick s Can
Boost. ?F
dle base and shlelded ca- be attached g
3 Inputs for erystll | ble. Shpg. wt. gio:;r ':I:Pnlmerh uillt
n L+ num chassis,
ai’::ku";s. urn‘ i n M-67, each....... 3 fnest workAmanlhlln
2
funer and crystal = No.__RA-101 fhroughout. AN Rt
mike. B Es M-85, same but with on- 95 Qperates on 115 voll
with Tubes . Alummum Chas- o ?zus:';nl.cdr;ebunt $6 95 $ VK" Com‘;ﬁet’é th
Sto ek No. RA-1 ) — ! PR
Bombshell Value! It" s unbolie\able full 10 watt HI Fi Ampliner completely
nuembled and reac play. Has b l in PRE-AMP for G.E. and slmillr tlypes of pHoNo
mn etic picku s, 4 In uts: 1 crys Iphono 1 magnetic phono, 1 rad
gn %a g‘reble 1 Volume, 1 l’h ono-radio Switch. Output Imped AMPL'F'E“
ancen 8 ms k power oufput 17 w.
er v.hls amplmar today and se¢ what brilunnt. ‘realistic tone it w|ll dellver Stock No.
aupply is limitcd. Everyone in factory sealed carton Y ou couldn’t parts k- RA 19
alone for thls prlce Remember this is a_full size ampl ifier, trnnsrormevr o nted
not an AC-Di Frequency response 20 to 20 0 < s at lcu than ol‘ 1% s
diswrl.lon 5 ubes: l—ﬂSL'l, 1 GSC'I' 2 BVG mplete wi tubes. a ‘1'—
Size 12"x6 147, ShPE., wt, 15 1 ed ulth any phono or speaker 4
but you shou d l.alse advantage of the Combinntlon Dell offered below. '-“l

12” CO-AXIAL SPEAKER

$] 223

Stock No. 5-148

QOur new 1952 Model.
Guaranteed to outper-
form any speaker in
its price class.
Equipped with two
*hlgh concentration’™
Alnico 5 magnets and a high frequency

diffusor. The 12 scction delivers the uazenteed)
bass while the inner 37 tweeter speake bargains.
er seciion dellvers the treble tones,

Together they give you "living tone.’” 45 or

This spepker is unconditionally guare
anteed to satisfy even the most critical

user or Olson promises to refund Your ecords d
money. Only two wires to connect to ,]..““ velvet.
any radio or amplifier. Voice coil ime Nate and
pedance 8 ohms. Frequency response hs.

30 to 17,500 cps. ShPg. wt. 10 lbs.

FAMOUS 3-SPEED AUTOMATIC

Compléetely automatic—one of the most
famous brands | Eve%ne
in original factory pack. mz

aranteed ease ol

v
Low.

Lim| nedv?;uanuty When these are

Kone—no more.

lic.-lency
crystal phono arm
Shy 1bs.
SEQF OF TUBES

128Q7, S0L6, 35IS.
No. AS-22

FOR

real hl?’h ef-
tube
ampimer of modern design. Connect to

ana speaker
vo ume 3 and tone controls 7 xallq"xz"
AMPLIFIER

Has
COMBINATION OFFER

You get an Alliance Rim Drive 78 RPM

Phono Motor with turntable PLUS a Pick

SK Arln wlth hh!h Output Cartridge,

Shpw wt. 1 5

COMBINATION DEAL

Azt frner 40305

168 127

built o
as Shown Above

1—$63.95
AS-62.

8o

Order this matched outfit consisting of
nn each of the RA-102 Hi-Fi Amplifier,

F-peed Recorder No.

any mhtnet or bookcase.
Shpr. wt. 35 lbs. SPecial price for all

OLSON RADIO WAREHOUSE

Co-Axial Spenker and 3.
akcer and wt, 8 1bs

be

Order Combination No.

www americanradiohistorv com

BUILD YOUR OWN RECORD PLAYER

DELUXE 3-SPEED MODEL
Like above except kit has 3 speed phono motor
to play all 33%, 45 and 78 RPM Discs. Ship.
Stock No. AS-53.......

USE ORDER BLANK ON NEXT PAGE m)

215 E. Market St., Akron 8, Ohio

TELEPHONE

Single Speed PiC
Thl ﬂuetftel Kup
l ne contains
RPM rim drive Stock Ne.
lnowr with velvet fin: M-80

ish turntable, crystal

+430

Record of amplify both sides of
a telephone conversation. No
connection to telephone neces-
sary. Just lay pick-up under
any cradle type phone and con-
nect lead to hi-impedance input
of any disc. wire or tape re-
corder or any ampiifier, Oper-
ates by induction.

RADIO & TELEVISION NEWS
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' MAKE UP YOUR ORDER IMMEDIATELY AND MAIL TODAY!

BIG YALUE STANDARD COIL TY BOOSTER

Y Latest Model g Brand New
+ Rcg. List Price $30.00 95
4 While they last. Model No, B-51. .
Juut conneet one of these Standard TV

Boosters 1o your recciver and r:et
brighter, snappler pictures and less “snow’’ and
Interference. Easy to atthch, Works on nll TV
BeL8. An lmnll dedl-You can cash in—save
Money—rder ay. Tunes all 12 channels.
Uses a GAKS tube and a  sclenium rectifier.
Complete. Oporu(os on 115 V, A.C. Shpg. wt. G Ihs,

NEW! REGENCY DB-520 TV BOOSTER

Latest model. Highly stable.

powerful than old model. Exec

sive! New circuit slablllzor—--ivos

maximum stability and picture
——J boost on all 12 TV channels. Incor-

parates  push-pull  triode In bal-

anced elrcuit for high gain, Off-on

STOCK NO, switch controls both booster and
TV set. Perfect tracking accuracy.

RA-103 Improves both picture and sound
for real TV ¢njoyment, Has sep.

arute Inputs for 72 and 300 ohm

lines. Bt--mﬂful ('Ihlnll‘t U.L. approved. Cemplete with 8J6 tube and instruce

COMPLETE TV ANTENNA

A conplete stacked array, Made a
—t Stock Neo. famous  manufacturer wly name l.‘“a,nd
— AU- 23 brand is on every factory sealed carton.
--b,< - Look what you get: 2 Six-element coni-
. .l/ em bays. [ palr 'Q'* bars, 2 Five-foot
p—4 mast sections, 60 ft. 300 ohm twin line,
5 Standoff insulators, 1 mountlm.— base,
1 guy ring, 1 clamp., hardware. Ele»
om- mcits  are  highest quality uluminum
pl.t. llcg llst "_prlce is 3!!1.9_.. Shpgr. wt.

Set Express onl

SPECIAL PURCHASE SCOOP!
MAIJESTIC

DIV. OF WILCOX-GAY

8-TUBE AM-FM
" RADIO CHASSIS

44

Stock No. RA-52

Complete:Tubes, Loop Antenna, Escutcheon, Knobs, ete.
Latest Model—Newest Features

This is not a kit or a tuner. It’'s a real high-powered AM-FM Radio
Chassis that will pull in distant stations with amazing volume and bril-
liance of tone. Makes a perfect custom installation in existing cabinets,
book-cases, walls, etc. Servicemen and Experimenters: Make money in-
stalling these for friends and customers.

The circuit is modern and employs 8 tuhes (12AT7, 6BEG, 2-6BAG6,
6AL5, 6AV6, 6V6 and 5Y3). The entire R. F. assembly and the 4-section
tuning condenser is rubber mounted. Tuned R. F. stage plus two I. F.
stages give this set terrific FM sensitivity. Separate FM oscillator tube
for extreme stabilily, and triode R. F. and mixer circuits plus radio de-
tector assure noise free, high fidelity FM reception.

Two modern dual knobs control on-off, volume and tone plus AM-FM,
phone switch. Equipped with two panel lamps and edge lit dial. Phono
mput socket and AC receptacle at rear of chassis. Chassis size 13" wide,

TVh" deep, 7Y " high, Cul out in cabinet requires 8x31%. Output im-
pedance 8 chms operates on 110-125v AC. 60 cycles, Shpg. wt. 20 lbs.
In factory sealed cartons.

IJPEN WIRE TV LINE % Use in Place of 300 Ohm Line

Instatlations, Not af.

fected by moisture or

sun. Mmle of =18

copperweld wire with

genuine polysiyrene [/

insulators spaced 6 )‘

apart. Tenslle

wirunmth 400 Ih, ™ 4 s 9 1bs. -

TWIN LINE-—300 Ohm Poly Twinline

tliigh qua:lll. .llmv loss. For all TV and FM installations.

Shipz. w

Stock No. W:73. 10U f1.

Slagle, €0, .. . i

SP E CI l- 1,000 Ft. Spool 300 Ohm Poly s 1 995
Twinline. Sfock No. W-99, ea.
2 for only $25.0

PRESTO—Call Intercom
The ModernElectronic Communication System
Now talk with amnyone, anywhere at the mere flick
Is_‘l:l’i‘ou s:l\tt'.' eii‘nr" l{m\\e rful v?(‘)co'o ?el»rM\leli%“ to
-96. )ms or uther buildings up to t. away ou-

g‘l:::: Nso‘e:itlssrriee tor Sands have been sold for use in rentnu:‘;n!.s. on

Master Station, Substation [#7MS. OfMices, stockrooms, factories and In ho

and 50 ft. ol cable only Just plug master statlon intwo 115 v AC eleetrlca:
outlet—conncet 3 wires and you're operaling. Modern

$l983 donl zn. Each unlt measures 4 taxd ,Z'm, “-:quipptd

Idesl for fringe a
(lag s!oek No. 66 Stock fov 95
W78,
loo n 250 ft. $
coil, coll.
f Shpg. wt. Shpg. wt.
LOTS oF 10. KA
of a buttunl All clectrie ‘master station and sub-
with rubber feet and easy slide lwlu-hu Handsame

appcarance—gray crackle finlsh. High amplification
uu 3 tubes. o\\ er output 2145 watts. Regular 1st

price is S:17.5 masier statlon, lubslatlon and 50 ft. ol
ductor calile. (,omylcle \vllh tubea Shpg. wt. 8 1bs

COMBINATION DEAL
RADIO AND 12“ CO-AXIAL SPEAKER $4

get the above \lajenuo AM.FM Radio chassiz exactly as DEIL
descrlbcd above PLUS a model S-168 127 Co-axial speaker, ¥9
model, as described on opposite page. Both packed in factory A-szes

sealed cartons.

PLASTIC RECORDING VM 2 SPEED AUTOMATIC
'\\ TAPE " RECORD CHANGER

oa.
| 1S
T

| 1200 Ft, Reel Siock No.
RA.99

2.19. % Changes All 3314 and 78 RPM Discs

ll.()'l‘s QP J Intermixes 10” and 12" Discs

ot T s D ¥ Stops After Last Record

u4r . on {u;{' y““m“ RECORDING + Jam Proof 4 Hi.Fl Turn-Over Cart-
TAPE. A larke manufacturer had ridge

t.'e‘ll hlll Iraveri(n‘l_'))l' and he ;nluml(-d t 1009% Guaranteed

Lthe wh eal son now offers you

this 'I,: grade recording ta my at w‘:j::" fosl'.slgs LF:'ctory sealed cartons.

prlren which xlrr}'}cumm tition. Stand-

e, response Now you can take advantage of this deat
'50 to B.000 cy. l'lnsl‘ic Iteel included that Olson ran across. Incorporates the

with each. Intest design (o play the records
Illolt demand, 3314 and 78. [tecords
PRICES SLASMED ON EMPTY PLAS- even be fntermixed on the spindle.
TIC REELS Rl Dol Duotve 107 “arten 5 27 Ginsa
Finest Clear Plastic—Will Not Warp in one lsading. Records stide down the
T” Dimneter—1200° Size ecenter shaft with utmost precision. Low
No, X-281 ressure tene arm is cquipped with an
single, ca, dite. 3 c CA turn-over cnrtrldi:n lnd two per-
LOTS OF TEN Peeraa 9 manent m-ed es,  Shu after last
$2 Baleut ol uic " 9gg | TSI, M Hect Billon R0 OB
R 5 vol L

LOTS OF TEN, EA........... et a3 ewl“_ sh}:q e U be.

No. X-250 Siugle, ea. 30c.
NOTICE—RADIO MANUFACTURERS

s Olson Rndle tas estahlished a tremendous market amongy radin service-
men, amateura, universities and  jondustrials all over America as well as
principul foreigm countries. Our fmuous rapid mailing service is the talk
of the trade.

If you have any gom. clean surplus radjo materlal which you wish to
dispose of, contact  OQlsg at onee, We ean use: Radios, amplifiers, con-
densers. classis. l)honn lIInIﬂI'H. pickup arms, volume econtrols. test cquip.
ment. x|u~.|kcrs. fn fact any ridio orf electronic part or picee of equlpment.

is your opportunity to tarn ldlo inventory into eash. Wrlte, wire or
call Ohum. the popular name in radio.

SEND FOR OLSON’S BRAND NEW BARGAIN CATALOG. GET NATION-
ALLY FAMOUS RADIO PARTS AND SUPPLIES AT BIG DISCOUNTS

CLEVELAND, OHIO CHICAGO, ILLINOIS

2020 Euclid Ave. 623 W. Randolph Street
If you live in or near Cleveland If you live in or near Chicago
visit our store, get these and many | visit our store, get these and many
more hargains. more hargains.
——— MALL ORDERS SHOULD BE SENT TO AKRON, OHIO

July, 1952

Just o get the ball rolling and to met ¥nur order coming
THIS COSTS YOU our way Olson is golng to send you a handy all-rubher
lb\l)lf) 'I'UBE PULL l-l'l Made of goft ruiber, Easily pulls
NDTHING from_stubborn sockets, all regular glass tabes, metal tubes
and 7 and 9 miniatures, Protects you from humm shorks,
and cuts. All you need do is 0 make up an order for $10
or more from Olson’s ad—use h’lm.ly orucr blnnk helow \Ve
will 8] Mp Your order at once (Olson’s serviee {8 famous e
NOT A RED CENT 53 to Coast) and include the RADIO TUDE PO D

IT'S EASY TO ORDER FROM OLSON’S

How to order: Order directly from this ad. For con-
venlence use this order blank. Fill in columns below
with quantity desired. stock number, description and

MONEY BACK GUARANTEE: —l

price. You may send remiitanee with order (lnclude Everythmg You order from 1
enough for postaffe or parcci post shipment). or if you Olson is guaranteed as ad-
prefer SEND NO MONEY. Olson wil? ship C. Q.D. and vcr!-lcd- If you are not
you may pay mail or expr for r and more than gatisfied, you may

return merchandise for cash

refund. |

Please Minimum oOrder $3.00

postage,

WE SHIP SAME DAY WE GET YOUR ORDER

¥
STOCK PRICE
QuanTrTy | | STOCK DESCRIPTION FRIcE] rotaL

I ,

t
L
|

I—-n—-

TOTAL
I NAME
ADD
l ADDRESS POSTAGE
TOTAL
jen ZONE——STATE AMOUNT

RN-732

215 E. Market St., Akron 8, Ohio
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F--------------

WAREHOUSE;

.CI.EARANCE SAlE'

| LOWEST PRICES :
EVER! i

(Note our new address below) [
NN N BN RN N BN W B En e e aw mmY

G.E. RELAY CONTROL 2

sigma nndx:ct. 8.000 ohm. relay. (trips ot
less than 2 MA hoke. ‘

Jo P D - -

KCnnlnlnn a

¥ XX

cf

Kstrlp. neon pilat and many useful parts. The sensis
Kuve relay alone worth much more than the 59 901-
wul low price of $1.25 each., 10 for...... *»

POWER TRANSFORMER BARGAINS P
{110 V. 60 cycle primaries)

780 volts c'r @ 200 MA. Vv @ 10 amps. |X

SV @ 3A. Fully cased, removed from TV equips |y

ment. Guaranteed. *

Ao Fe A Fo e K Aok Kk

L. 2. 0.0.%.1
Y

each 2.

FILTER CHOKE BARGAIN

Fully cased 5 Henry 200 MLA., removed
from TV Equipment Guaranteed......

-95 cach

XXX
T

FILTER CONDENSER BARGAIN

bbb bbb
L.8.0.8.0.0.0.1
XX

POWER SUPPLY KIT
Uses Power Transformer, choke, and 8x3 med
Fllter Condenser described above.
All for

L afe ot ol 2he ofo ol ste ol o}

& b b
W WX
NN X

SCOPE TRANSFORMER BARGAIN
2soov@3maasvazns amp.

L8 ' 2
R U : u‘"" $1.49

.

MM XXX

I 2t e s ale 4

MICROAMMETERS
3" METERS

0-200 UA
0:-500 UA

4" METERS

SENSITIVE RELAY
D'arsonval meving coil
type, mounted in meter
case. Adj. 700 microamps
to 1 ma. Made by Trip-

s ea. $5.15

PANEL
METERS

NEW GOV'T SURPLUS
*Special Scale

no
-1
nan

Crrrsrorrtn 4dddk

)
»
e
38
c
F

&

No

oo

"

PECPPET s PE e T

GE KV METER
0-15 KV DC, 315" SQ.
Bakelite case. 500 UA
movement. Facludes 30
19, Ext, mulh

$12.7

G.*
*
»*

ok Jodedede ke

2” GE Voltmeter

0 MA. AC. ....5295 0-30 Velts DC .mrcran
AMP RF . .... type B-60 ....51.95

3" METERS it iiihast
. OIL CONDENSERS ;

3.75 mfd 660 vac $2. as*
400 vdc
800 vde
mfd 1000 vde
mfd 1500 vdc 89
1 mfd 2500 vdc
1 mfd 3600 wdc
-1 mfd 7500 vd¢
50 19 5 mfd 7500 vdc
S
O
S

2" METERS

b b b 4
HRARERNRKK
OO

b4 4
0
7
[
]
>
E
o
]
L]

KO0-500 MA
Xx0.100 VOC (1 MA).
%0200 VDC (1 MA).
0-250 vOC (1 MA).

e

bbb
KKK

X mid 10KV DC
‘02 20,000 vde 9.95
— med 25 KV DC 39. so*
K PIGTAIL MICAS
Kmmr: 5, 20. 50, 60. 100,
K250. 300. 400. 500, 750.
X800. 1000, 2000. 3000,
K 3000 S000. 6000,

Non-Inductive
Resistors
s00, 12.500, 1oo

Ohms:
watts

0.09 ea.

BLEEDER
RESISTOR
100,00
150 watt vitreous

KMFD vOC PricelMFD  VOC si;n:-
K.001 600 S. xa 024 1500 s
K- ooz 600 -933 _‘_lsoo

01 600 .so enamel resistor.

26! 005 2500 5§
600 -16 .002 2500 45 59 each
K01 1 KV 004 2500 .50 | 20 Watt: 1,

4 BAKELITE CASED MICAS
-{
.002 1200 aei00mTee 30! 3% T .80

»
]

o =
444444444#44444444444444

-

I‘K‘K‘K‘l’xxx
[
0
td
.
L]

WIRE WOUND RESISTORS
25-50.84-200-2500

.................. 30.25

lmx ELECTRONICS GO. i

| 378 Great Neck Rd., Great Neck, New York I
i Phone Great Neck 2-0082

o bbbk b b b

U.H.F. Conversion
(Continued from page 49)

from the u.h.f. to the v.h.f. ranges and
vice versa.

A schematic of the u.h.f. oscillator,
Fig. 15, illustrates the eight-position
method of switching the local oscilla-
tor frequency range using incremental
coils and condensers. The fixed funda-
mental frequency can be in the 400
megacycle range and is resonated at
this frequency by two small coils in
parallel (#16 wire on %" form).
Higher frequencies are obtained with
shunt inductors; lower frequencies
with shunt condensers. Frequency de-
viation is not great and a trimmer
range of = 7 mec. on the fundamental
circuit position is sufficient to correct
for tube capacity and component dissi-
milarities.

Kingston U.MI.F. Tuner

The Kingston tuner, Fig. 16, also
uses the circular tuned line method
though with a greater radius than that
employed in the Mallory type tuned
lines. The antenna is coupled to one
end of the mixer-tuned line; the erys-
tal to the other. Consequently, the
proper degree of coupling can be ob-
tained at each end without direct inter-
action as is the case in some designs
because of the close proximity of the
antenna and mixer circuits. Two trim-
mers on the preselector line permit
tracking adjustments at both ends of
the u.h.f. band. A cascode i.f. stage
has its output frequency adjusted to
the Channel 10-11 frequency range in-
stead of the more common Channel 5-
6 range.

Test Equipment Problem

Initially, the alignment of u.h.f.
strips and converters will not be dif-
ficult. They are basically rather sim-
ple units and very little additional test
equipment of an elaborate type will be
necessary. Test units required will in-
clude a signal source, perhaps a source
of modulation for that signal, and fi-
nally an indicating device. Initiaily only
one or two stations will come on the
air in a given area. It is very pessible
that the station signal and its modula-
tion can be used as a signal source to
do the entire u.h.f. section alignment
job. Bandwidth is not too trying a
problem on the u.h.f. band because six
megacycles is small in comparison
with the center frequency of hun-
dreds of megacycles. Consequently,

Fig. 13. Block diagram of v.h.f.-u.h.f. tuner.
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Ci\ il Defense
and Publi¢ Serviee

ANTENNAS

For Control, ACP, Zone. Scetor. CAP. Eize. Police, Btc.

Get These New Bulletins

ANTENNAS

for CD, Amateur, Marine

Efficient, low-cost Antennas for your Civil De-
fense, Fire, Police, CAP, Mobile and Marine
installations—tested and tried equipment that

meets severe demands for communications.

PREMAX PRODUCTS

DIVISION cI‘IIEHﬂ'LM—E!’hE—R C0., INC.
5205 Highland Ave., Niagara Falls, N. Y.

OFFICIAL
RECORDER
OF

1952
OLYMPICS |

TWIN-TRAX

Selected in International Competition
by the Olympic Purchasing Commission
Because of their quality, dependability and
exceptional value, Twin-Trax* Recorders were
selected exclusively for all recording and re-
broodeasting of this year’s Olympic Games.
Engineers of Finland’s Purchasing Committee
circled the globe while visiting every manu-
facturer of tape recorders and ftesting. their
products. They chose Twin-
Trax* to guarantee perfect
recording, and give them
maximum value for their
money.

You, too. can own a Twin-
Trax* Recorder, discriminately
chosen for the greatest re-
carding project of all time.
As a Twin-Trax* owner, you
will be in good company — with thousonds of
government agencies, broadcast stations,
schools, and critical music lovers who have also
made Twin-Trax* their “official and exclusive’
recorder. *Trade Mark Reg.

Write today for Cafalog #5324, containing com-
plefe specifications and direct factory prices.

AMPLIFIER CORP. of AMERICA
398 Broadway New York 13, M. Y.
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Fig. 14. Channel selection plan used in the
Standard Coil v.h.f-u.hf. TV tuner unit.

Fig. 15. The u.h.f. local escillator switch-
ing circuit used for the “tens” dial scale.

single-peaked tuned circuits have a
six megacycle bandpass; and double-
humped characteristics are not neces-
sary. Thus, a simple peaking of the
resonant circuits for a maximum is all
that is necessary.

Another source of signal can be the
harmonic output of your present signal
generator (sweep and/or marker).
The v.h.f. generators with a high fun-
damental range have been found to
have a high-to-just-usable output on
their u.h.f, harmonics. Still a third
possibility is to construct a small u.h.f.
oscillator to operate on your assigned
u.h.f. channel or channels. The oscilla-
tor can be calibrated with an accurate
wavemeter or harmonic generating
crystal-controlled oscillator. Test in-
strument manufacturers will gradu-
ally market u.h.f, sweep signal gener-
ators with marker facilities. To sum-
marize, the following signal sources
are possibilities—a u.h.f. station, the
harmonic output of present v.h.f. gen-
crators, a home-constructed u.h.f. os-
cillator, or a commercial u.h.f, instru-
ment.

It is very possible that a single fre-
quency alignment will suffice for most
of the initial u.h.f. converters. Modula-
tion of the signal source is or is not
required as a function of the type of
indicator used. For single frequency

Table 2. How channels from 40 to 49
fall in with the ‘‘tens” dial set on 4.
One fixed u.h.f. local escillator frequency
is used (one out of a possible eight).

"Units”’ Channel Local Osc. Cascode LF.
Dial Frequency Freq. Frequency
0 626-632 470 156-162
1 632-638 470 162-168
2 638-644 470 168-174
3 644-650 470 174-180
4 650-656 470 180-186
5 656-662 470 186-192
6 662-668 470 192-198
7 668-674 470 198-204
8 674-680 470 204-210
9 £80-686 470 210-216
July, 19352

Boasts the signal . . .
not local lead-in noisel

Gives higher signal-to-
overall-noise ratiel

Exclusive broodband
tircuit gives uniformly
high all-channel gain!

SINGLE TWIN-LEAD LINE*
CARRIES POWER UPp=~
AND SIGNAL DOWN

Eliminates
affact of
external

interference

Pictures are Shurper;xBrighier! Sound is Clearer!

You can see and bear the difference when you hook up the
TENNA-TOP. Because it is mounted at the antenna ahead of
the lead-in...it amplifies only the wanted TV signals, not
any local noise interference produced by automobile ignition
systems, neon signs, diathermy, or other external noise
picked up by the lead-in. You have the further advantage of
E-V low-noise circuit. All this guarantees the best possible
results with any TV set anywhere...even in toughest fringe
areas or in all noisy locations. The TENNA-TOP is completely
automatic. Turns “"On” or “Off” with the TV receiver

switch. It is easy to install, highly stable, trouble-free.

Model 3010 Tenna-Top TV Booster.

A
TV BOOSTER \
Famous E-V broadband \\
booster—proved in \
thousands of installations! \
Uniform high gain—low A

noise circuit. Automatic

self-tuning for all \

channels. Easily concealed.
Model 3000, 4-stage, List $57.50
Model 3002, 2-stage, List $39.50

List Price ... $88.00

’ﬁ“ﬁ*"] g/ecﬂ%m;

TV BOOSTERS « MICROPHONES » HI-FI SPEAKERS * PHONO- I’IEKIII’S

1
Send for Free Blfllc!m e 1
- r. N7-2 !
. \nc. Dep chigan 1
Blectro-VO® b chanan ;v.‘\‘as \
Sen \
1) \
Name Grerse PR ‘\
\
Address 1one——s'°'e/g—:\; fan \
/ pealer \
city on O3 instalier ——————
gervice™ ’___.—-"'"-—.
D_——-” - *Patent Pending
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HARVEY

Where You Always Find
THE FINEST....

WILLIAMSON HR-15 AMPLIFIER
KIT

The famous, original Williamson HR-15. .. still
acclaimed the leader...in kit form, with the
original Partridge Transformers. Assemble this
kit, and in 3 hours or less, enjoy the finest
sound you ever heard. Operates from a tuner,
phono-preamp, crystal pick-up, or other signal
source. Absolute gain is 70.8 db with 20 db of
feedback. Frequency response: == .5 db, from
10 to 100,000 cps. Output impedances to match
all speakers from 1.7 to 109 ohms. Kit Is corn-
plete with 5 tubes (1-5V4, 2-6SN7, and 2-6BG6
or 807), 2-Punched Chassis, 2-Resistor Mount.
ing Strips, Sockets, Partridge WWFB Output
Transformer, Assembly Instructions, and All
Other Necessary Parts . $76.50

HR-15, as above, but with Partridge CFB Output
Transformer (Hermetically Sealed) ......,...$90.00

PARTRIDGE OUTPUT TRANSFORMERS —Available
Separately

WWFB.............526.00 CFB...cuu.cene...$40.00

SONAR MOBILE RECEIVER
Model MR-3 -

Complete coverage
for 10-11-20-75
meters. 8 tubes,
4.5 watts audio out~
put. Uses: 12A77
RF stage and
B.F.0., 6U8 oscil-
lator mixer, (2) 6CB6 I.F. stages, 6AL5 2nd de-
tector and noise limiter, 6AT6 1st audio, 6AQ5
audio output, 0B2 voltage regulator. 1 Micro-
volt signal preduces 0.5 Watt audio output.
ANL. and B.F.0. are push-button operated.
Requires 250 Volts at 60 to 80 mils. Size: 4-9/16"
x 5-3/16" x 5-11/16". Complete with tubes . . .
less power supply and Speaker...........$89.95

IN STOCK for IMMEDIATE DELIVERY

RAYTHEON TRANSISTORS
Type CK716, . ......... vee.. $18.00

Under-dash
Mobile Xmtr.

For Corbon Mike Input.eu.
For Dynamic or Crystal Miki Net 149.00
Power Supply, 110 volts AC cesuens Not 3930

NOTE: In view of the rapldly changing market
conditions, all prices shown are subject to
change without notice and are net, F.0.8., N.Y.C.

wee Not $139.00

103 West 43rd 5t., New York 36, N. ¥.

PRE-
SELECTOR
v LINES

1,..---,..:-.;..,.—--.‘

Fig. 186.

alignment there are a number of in-

dicator systems, depending on what
you have available. Inasmuch as the
output of the u.h.f. converter is in the
v.h.f. range, an r.f. measuring device
can be used.

An excellent indicator is the conven-
tional field strength meter used for
v.h.f. signal level measurements. This
type of instrument can be attached to
the output of a u.h.f. converter, set on
correct channel frequency, and serves
as a good sensitive peak indicator. It
also gives an approximate reading, in
microvolts, of the converter output
signal voltage.

Some other possibilities are an a.c.
vacuum tube voltmeter with r.f. probe
and a crystal detector, Fig. 8 with a
sensitive current meter. If modula~
tion of the signal source is possible a
crystal detector probe and scope can
be used. General Electric suggests the
balanced crystal detector and meter
attached to the output of the conver-
ter or a v.t.v.m. attached to the out-

Circuit diagram of the Kingston Model 5-3 uh.i. tuner unit.

put of the video detector in the v.h.f.
receiver.

Alignment Trend

Alignment of the first converters and
strips will not be difficult. In the align-
ment of a typical converter, Fig. 17,
the if. amplifier is first peaked and
then the u.h.f. tuned circuits are
aligned at the high and low ends of
the band.

First a v.h.f. signal generator is ap-
plied to the input of the cascode i.f.
amplifier and the stage is peaked on
the particular v.h.f. channel to be used
during u.h.f. reception. Next a source
of u.h.f. signal (generator or station
signal) is applied to the antenna input
and the converter is tuned to the low
end of the band where a pair of con-
trols are peaked on the output indica-
tor. Next, the signal source and con-
verter are set to a frequency at the
high end and another pair of controls
are peaked to complete the alignment.

Fig. 17. The General Electric u.h.f. converter and alignment connections.
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New Low Prices
Largest Stock

All TUBES ae guaranteed for one year . . individually boxed.
10% D |SCOUNT on orders of 100 tubes or more, all brands.

TUBES »

TUBE SPECIALS

and

ARTS

6AUG6 . ... ea. 59¢| 6CD6G .ea. $1.69
6BK7. .. ea. 98c|{6US .. ea. 89¢
" 6BQ6GT ea. 85¢|12AU7 . . ea. 65c

5T4.. . ..$1.40 | 6BA7......S .69 | 6L5G. ... .S .95 | 6W4GT . Y4 73 12SR7GT..S .59 | 45Z5. ... ..
ozu; 49( 5U4G .49 | 6BCS .59 | 6L6G 95 6X4 .. 49‘: 724 AIC 1223 95 |46, .. : 89
1ASGT. .. .65 |5v4G. .. . .87 | 6BC7 79 | 6L6GA. ( 6X5GT 12A7 1.15 | 14A7. . ..... .89 | 47... (
1A7 .59 | 5Wa 6BD5GT.. .. .89 | 6L7. 6Y6G . ... 1248 .59 | 18AF7 93 | soas. ..
1B3GT 69 | 5SWAGT 49( 6BE6. .49 | 6N6G. 1.40 7A4 .59 | 12aH7 1.45 | 14Bs. 89 50B5 59
1B5 5X4G . GBFS 59 | 6N7GT. . 69 745 . .89 | 12476 49 | 14B8. . C | socs. C
176 290 5Y3GT 45 | 6BFs 59 | 6PSGT C|7a6.. 12AT7 .89 | 14c5.. ... 1.07 | soceG 1.04
1E7 5Y4G .. 54 | 6BGEG. . 1.49 | s@7GT. 49 | 7A7 . C 12aU6 59 |14c7. ... 98 |soLs...... .49
1H5GT 5X4G 8] 6BHSE 59 6RTGT ... .69 | 7TA8. . 12AU7 69 | 14F7. .. .. 39 | soxe .79
1I5GT 69 | 523, .. Cleess. . . I7C |6sa.. .. 12AV6 49 | 14F8. .. 1.30 | s0ve. . 59
1Le 59 | 6A3.. ... 115 |6BN6...... .89 |6STGT . .73 | 12av7 .39 | 198G6G ... .1.49 | 7017, . .89
1LA4 ~| ]9 6A7. 121 | 6BQs... ... .89 | 6S8GT .73 | 12aws .95 | 1978, ... 89| 7a. .. .81
1LAG. L 6ASGT 59 | sBQ7. 1.49 | 6SATGT 73 |12ax7...... 69| 20..... .. . 14075 : 59
1Lcs, .69 | 6AB7. 1.15 | sca 49 | 6scC7.. .73 | 12BAG 49 | 24A. . 59 | 77, - 27C
1LC6. 1.19 { 6ACSGT 89 6C5GT... 59 6SDTGT 1.30 | 12BAT.. .69 | 25AC5GT.. 1.04 | 75 1.10
1LD5. 95 | eac7 . ( 6C6 C|esFs. 12BE6 49 25BQ6GT.. 1.15 | g0, 45
1LES. 119 | 6AGS 6C8G.... . 115 | 6SF5GT 73(: 12BF6. . ( 25L6GT. ... .49 | 83, 1.45
1LH4. . 119 | saG7. .ss 6CB6. .59 | 6SHT. . 12BHT. ... 25WAGT ... .59 | 85.. .79
1LNS. 1.19 | 6AH6.... . .1.40 | 6CD6G 1.49 | 6SHIGT 59| 12c8. . 1 15 25X5. 1.04 | 11707 1.40
INSGT 59 | GAKS... .89 | sDs .59 | 6537 .69 | 12F5GT.. 65 2526GT .59 | 117N7 .89
1PSGT 69 6AKG... . .108 | 6DEG 1.15 | 6SJ7GT - .89 | 12H6. C | 32767, . 115 | 117P7 1.40
1Q5GT. (| saLs 59 6E5. 59 | 6SK7GT.... .59 | 7F8 147 | 1205GT. ... .54 | 35A5. ... . .99 | 11723 . . 49
1R5 6AQ5 ( 6F5GT 49 6SLTIGT. ... .69 | 7G7 69 | 12K7GT. ... .59 | 35B5. 59 11726 .69
1s5 C 6AQS. . .81 | 6FsGT. € | sshreT.s  co | PHT. .59 | 12@7GT. ... .49 | 35¢C5. C |27 1.55
1T4 GARS. .. .74 | 6F8G.. 115 | ccar 7. .69 | 125A7GT.. .. .59 35L6. .49 813, ... .95
1us. 6ATE 49 | sGsG X bk 49( TK7 1.07 | 128¢7.. ... 35W4.. 1294 . .. 29
ws. ... .49 | 6ass. .90 | 6H6GT. B e L ol M .69 | 12SF5GT. 59 35Y4. 99 1299 . C
1X2A ... .69 | 6AUSGT.... .69 | 6J5GT. .49 6557 . INT 59 128F7 c 3523 . ( 1619, .. .45
243 1.15 | 6AUG . 49 636 . 1.04 cusyresT2 | g7 V(| 12sm76T .. 3524 as [ e
245 .79 | eAave. .. (| er7G. 59 | 6T7G.... .. 115 | 7p7 89 | 16s07GT. | .49 3525. -45 et i
3LF4 1.19 | 6B4G. -I 44 6J8G. 115 | 6T8........ .89 |7s7.. ... 1.07 | 128K76T. .. .59 ;gz:l‘;--- '3; p— e
3Q4... .. .59 |6BS 8 6K5GT. 69 |eus........ .59|7v7 69 [ 12se76T. . 69 | 0 -2 : -1
3Q5GT.... 1.08 | 6B6G. .. .79 | EH6GT 49 | 6UEGT 59 W7 1.07 | 12SN7GT... .99 | 45 g | TA93........ BT
354 59 6BEGT 1.15 | 6K7GT. .59 | 6uTG €| 7xse .89 | 125q7.. 49 Pes 72 VTSL..... 29
34, C | epas. .43 | 6K8GT .69 | 6V6GT .59 | 7x7 69 | 12sareT 47C | a5 Clvrsz..... C
L ]
Finest TV CHASS'S TUBE KITS TV PICTURE TU BES

Complete with
TUBE!
picture

"tube
— with

123

chas-
sis...

chas-

sis. ..

INCLUDES ¢

+beautiful i
bronze metal mask o

« permanent mMagnet | Neeht e s
12" speaker der RCA pat.

« all tubes aligned perfectly ents.

« ideal for fringe areas . . . works better than
other receivers and where others can’t

« ultra-sensitive fringe area tuner

+ standard 90-day guarantee on all tubes and

Manufacturer

BEST BRANDS AT BEST PRICES |

3Q4, 1T4, 1R5, 185, |
List Value 58.00. Tube Kit only. s]128
354, 1T4, 1S5. 1RS. s798
List Value 57.80. 4 Tube Kit.
1U4, 354, 155, 1R5 List value §71. 80. 19 '
All Four Tubes for %
3IVd4, 1RS5, 155,1T4 s'lq
List Value ST.80. Anfor ... —
11113 1U5, 3v4, 1RS, 1T4. 5249
AC-DC Portable Kit. All for 5 —
12ATE, 12BA6, 12BEG, 35W4, 5085. 5259
5 Tubes for . - =
50L6GT 3.5Z5GT, 125Q1GT 5322
126K7G. 125A7G. 5 Tubes for. ==

Six month guarantee

10BP4.. ... $1295[scea........ $2395
12LP4 . . S] 695 16IP4. ... ... $2995
12LP4A. ... $1695[16rPa...... . 51895
1aer4. . $2295)16TPs... ... .. $1895
TIPA. ... $1595178P8a . $2495
16AP4 $2295|15apsa. ... $2795
16BP4 $23951aPaB. ... $2795

Fringe Area DOUBLE “V”
TV ANTENNA KIT

with

High Gain, Best Pictures Possible. . .
complete with 300 ohm line, insulators,
guy wire, hardware, full size antenna

$695

double length 's ft. mast complete

PILOT LIGHT SPECIAL
No. 47—Box of 100 $295

parts for only
+» full band reception and out_put .
R e e it | oxoreentor .39
3 speed G. I. CHANGER
OUTPUT TRANSFORMERS coslﬁplefe, ready to install. 5 $2495

Standard Replacement

For 50L6, 35L6, S0AS, 35A5, 11707 .. 39¢C ca.
For 6VE, 6F6, 305, 304, 354, 3V4,
41, 42, 6K6, 2A3, 45, 6L 49c¢ ca.

Univcrsal Output Transformer Special

Up to 12 watts to any speaker 79C ea.
{While They Last)
CHIMNEY MOUNTS

for TV Antenna 98C each

PREMIER Radio Tube Division

CONTINENTAL CORPORATION

1952

July,

| 6 FOOT LINE CORD
UL apprvd. cord and
plug—10 for $1.95
TV Tubular Capac-

TWIN LEAD

300 ohm twin lead 55
Web virgin polycthy-
lene, in cither clear or
brown, the finest avail-

able. vglé .05 mid, 6000-
1
10'03 5]850 | lotq 5195 Only. ... ... .7%¢c ea.

Get our special sales bulletins . . . write TODAY!

551W.Randolph St.
Chicago 6, Nlinois

ANRdover 3-1590

www americanradiohistorv com

.P. M. SPEAKERS
12" Coaxial ™M $,I 2.95 =

Speakers ... ...
High fidelity with high pass filter
attached, 20 watt; 40-17500 cps.
response; 8 ochm VC.

Very best quality -NATIONAL
BRANDS Individually Packed

$1.26 ea. Bf Zuc ab $3.23 ea.
1.36 10° 5.10
1.59 1o 6.54

6 ..Special Price. .. ... 51.59 ea.

RESISTOR KITS
Insulated %2, 1 and 2 watt $295

assortment of most used
values, best brands. 100 for

TERMS: 20% DEPOSIT with order, balance C. 0. O.
All shipments F. 0. B. Chicago.

FREE DELIVERY on all orders of $10.00 or more.

Insurance and shipping charges prepaid any-
where in Continental U. S.
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Become an

Blectrical Engineer

MAJOR IN EI.ECTRNICSI
o B. S. Degree in 36 Months

“lﬁ‘l ® Radio-Television Technidan ‘7

Certificate in 18 Months |

By 1954 there will be at least two positions for
every engineering and technician graduate.
This College offers a tested plan that permits
you to enter these vast employment oppor-
tunities at an early date. First — you save
a valuable year through optional year-round
study. Second — you can receive advanced
credit for prior training gained in the armed
forces, other schools or field experience.

Enter Both Radio and Television
Through This Plan

12 months or one-third of the B. S. degree
course (Electronics major) — also brings
you the Radio Technician’s certificate, An
added 6-month course qualifies you for the
Radio-TV Technician’s Certificate. Recent
developments open unlimited opportunities
for TV technicians and engineers.

The Proven “UNIT CHASS!S SYSTEM"

of teaching was
developed here. It
“breaks down'’ the
TV set by stages.
You learn every
component of all
types and makes —
and are prepared
for future design
changes, including
the advent of color.

General Preparatory Course

Exclusive 3-month course is tailor-made to
help young men fulfill academic deficiencies
and meet engineering admissionrequirements.
Terms open October, January, April, July
Over 48,000 former students from gll states
and 23 overseas countries. Faculty of trained
specialists. Modern laboratories and equip-
ment. Nonprofit technical institute and |
college in its 49th year.

MILWAUKEE |

SCHOOL OF ENGINEERING

FREE — Write for “Occupational
Guidance Bulletin,” “Your Career”
booklet, and catalog.

I‘-------------------
Milwaukee School of Engineering

Dept. gN.752, 1025 N. Milwaukee
Milwaukes, Wisconsin

Without obligation send Catalog for .
Electrical Engineering, 13. S. Degree.
major in [}Electronics ; [} 1%ower; [3* Your §

Career’’; Occunational Guidance Bulletin
on: [0 Radie-TV: O Electrical IPower:

City oo e Zone___

MG comecneooss ]

U rs T T e

If veterawn. Indicate date of discharge.__.._______.._. g
o O

AS REPORTED BY TNE

TELEVISION TECHNICIANS LECTURE RUREAU

THE constant scourge of the radio-
television servicing industry is the
misuse of labor charges in the hopes of
selling more service jobs—or more
sets. Although the cost of competent
technical labor is fixed by competitive
and economic factors beyond the con-
trol of any individual businessman or
group of businessmen, there seems to
be a continuing stream of men who,
through design or ignorance, think
they can outsmart their competition
by offéring labor at below cost prices
as a sales gimmick. This is especially
true of television because the set own-
ing public has yet to learn through
costly experience that competent, ef-
ficient, reliable service cannot be
“cheap” service. As the general pub-
lic gains more actual experience with
service on their TV receivers they will
learn to recognize the “sucker” ads
that use cheap labor as a “bait” and
only the most gullible of them will
bite. This process of public education
on what to expect from and to pay
for efficient television service can be
accelerated, and made less costly to
the public, by the combined efforis
of all elements of the industry in dis-

| seminating factual information about

the requirements for good service.

Three Trouble-Makers

The three major offenders in the
manipulation of service charges, and
in cheating, that stem from the use
of low labor charges as a sales gim-
mick are:. (1) The racketeers and
chiselers who purposely use sub-
standard labor charges as a lever to
get service jobs on which they can levy
unconscionable charges for parts; (2)
Manufacturers or dealers who, in try-
ing to create a demand for weak sister

| sets, make labor commitments beyond

the customary and accepted standard
manufacturer’'s warranty period: and
(3) The service operator or technician
who has no concept or understanding
of his economic obligauons or knows
the actual costs of doing business and
who usually prices his work on the

3 | basis of his immediate need for a few

dollars.

Of these three the service racketeer
is the worst offender in bilking the
public and in bringing discredit to the
entire servicing industry. However,

www americanradiohistorv com

his activities become known rather
quickly through complaints to the lo-
cal Better Business Bureau and other
agencies. In cities where a strong as-
sociation of ethically operated service
businesses is functioning, the racket-
eers can be brought to justice and their
depredations eliminated through the
combined efforts: of the interested
agencies of legitimate business.

TISA of Chicago

For a long time the city of Chicago
had been comparatively free from
fast dollar operators on television
service. Early this year, however, a
number of new "“TV Service Com-
panies” started operations there offer-
ing service calls for $3.00. On the heels
of these offers there followed a grow-
ing number of complaints from set
owners about having to pay up to
$85.00 in service charges to get their
sets returned.

This situation became of major con-
cern to the Television Installation
Service Association (TISA) of Chi-
cago. The Association set up a special
Fraud Investigating Committee to
study the activities of these low-
priced service advertisers. The results
achieved by TISA through the work
of this committee were reported re-
cently by Frank Moch, president of the
Association:

“TISA has instituted a comprehen-
sive investigation of TV service rack-
eteers who have suddenly invaded the
Chicago area. The first target is the
$3.00 service call. It should be obvious
to any that such offers are only
schemes. In this scheme, entry is
gained to the home by offering to do
service for $3.00, daytime, nighttime,
Sundays, and holidays. The alleged
technician who calls, generally an in-
competent student, attempts to pull
every set into a highly questionable
shop. Estimate requests and other
usual procedures are ignored. Set
owners are then required to ‘ransom’
sets for fees as high as $85.00. No
itemized bills are issued and defective
parts never returned. If the owner
won't permit the set to leave his home
the would-be technician charges the
customer with as many as six tubes,
very few of which are actually used.
Even a needed tube is seldom new,
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Checks are never accepted and no rec-
ords are kept.

“TISA obtained hundreds of sworn
statements from bilked set owners
and from past and present employees
of the companies involved. Sets were
sct-up with very obvious, natural type
defects. Every step of these set-ups
was witnessed and sworn to by the
owners and qualified, competent ex-
perts. These sets were submitted for
service to suspected companies. The re-
sults confirmed the reports of set own-
ers. The Chicago Better Business
Bureau, some newspapers, and the
State Attorney's office cooperated
fully. A special investigator and spe-
cial prosecutors were assigned to the
case. The first of the companies was
subpoenaed to appear before the Cook
County Grand Jury. The investigation
is proceeding on schedule. As a result
of the investigation, four companies
have closed their doors and ceased
operations. QOther offenders will be
brought to trial as soon-as the first
case is disposed of. A permanent Griev-
ance Committee is now functioning to
continuously police service operations.”

TSA of Detroit

The Television Service Association
of Michigan, Inc., has been carrying
out an aggressive program to clean
up the television service industry in
Detroit. Working with the Better
Business Bureau, the OPS, and the
prosecutor’s office the Association has
been successful in ousting some bad
actors from the newspapers and in get-
ting two convictions for fraud.

TSA has been successful in building
up a growing interest in active service
association participation among serv-
ice businessmen throughout the State
of Michigan. More than 1300 people at-
tended the two management meetings
which they recently sponsored. To en-
able technicians to gather a great deal
of important technical information in
a short period of time, TSA has been
sponsoring two-day service clinics.
They have received excellent coopera-
tion from local set distributors each
of whom displays latest chassis with
competent distributor or factory serv-
ice personnel in attendance to answer
gquestions on design, adjustments, or
servicing.

Service as a Gimmick

Fortunately, most manufacturers
realize that the Kkey to consistently
good TV viewing is reliable, efficient
service, There is a feeling, too, that
the average TV set owner will be more
“brand conscious” when he buys a new
TV set than he was at the time he
bought his first one. The quality and
character of service he was able to get
on his first set will greatly influence
his choice when he makes a change.

However, there are still a few man-
ufacturers who, in trying to sell slow-
moving sets, have been picking on
service as the gimmick to interest
buyers. Ads recently appeared in some
areas offering "Lifetime service at the
cost of the regular 90-day warranty
service” and claiming that buyers
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AA—IM... Flot frequency response from 40 to
10,000 cps. Nondirectional in the horizontol '
plone . . . output of 54 db below 1 volt/dyne/
em?, Fits stondord stond. List . . . $22.50.

BA-106 ... Essentiolly flot frequency response
from 40 to 6,000 cps. Output level — 50 db
below 1 volt/dyne/em2. List . . ...

BA-116 . . . Hond or desk model. }
Con be used with stondord stond if
‘ desired . . . uniform response from
4 50 to 6.000 ¢ps. Finest of the low
' priced microphones. List ... $14.75,

g _.‘,A-*:\ .
e e .

. s BT

Kol

No matter how good your ham rig, yourP. A.system
or yourtape recorder, you can only get out of it what your
mike puts into it. You want a sensitive, wide range mike
with flat response, yet you want a mike that is sturdy and
trouble-free.

Brush had you in mind when they designed their line of
microphones. Each Brush mike is engineered to do an out-
standing jobinitsclass. Alluse the exclusive Metalseal Crystal*
which assures protection from both high and low humidity.

The 3 Brush microphones illustrated as well as the Brush
Vibromike* and the Brush Lapel microphone are available
from your local radio parts jobber.

Brush headphones—for the first time combine all the

most w nted headphone features. See them at your dealer.
"T. M. Rag

Piezoelectric Crystals and Ceramics
Magnetic Recording Equipment
Acoustic Devicas
Ultrasonics
DEVELOPMENT COMPANY Industrial & Research Instruments
3405 Perkins Avenue ¢ Cleveland 14, Ohio
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Model
M-51

for emergency communications

USED BY HUNDREDS OF MUNICIPALITIES FROM BOSTON, MASS., TO ALHAMBRA, CAL.

POLIEALARM MONi11skADI(

5 Models For All Systems
§ YOLT MOBILE

Says S. L. Grant, City Manager, Winchester, Virginia . , Mm-53 c
“I think you have a receiver that is well ""‘":f‘:‘g"” ’*

55 N. NEW JERSEY ST,

built, and ! see no reason why it should not
be in demand by all public works depart-
ments that have a transmitter available.”

Tuneoble 152-163 MC

115 YOLT AC-DC
PR-2Y
Tuneoble 3J0-50 MC

Users of FM 2-Way Radio Communications ““_M‘":;:_M, MC

equipment throughout the entire nation, find AIRCRAFT

Sl . . B an-1
Polic .Alarm and Momtox:adno a welc_omf in N T e
novation to Jow-cost mobile communications 115 Yait AC-DC

radio .

For Complete Information: See Your Jobber—Or Write Us Today

RADIO APPARATUS CORPORATION
INDIANAPOLIS 4, IND., PHONE: ATLANTIC 1624

federated offers
industry’s most useful
testing instrument!

THE NEW

RCA MASTER VOI.TOHMYS

For direct measurement of:

peak-to-peak values of unsymmetrical complex waves from 0.2 volt to 2,000 volts
peak-to-peak volues of symmetrical complex waves from 0.2 voit to 4,200 volts
rms volues of sine waves from 0.1 volt to 1,500 volts

d¢ voltages from 0.02 to 1,500 volts

resistonce over the range of 0.2 ohm to 1,000 megohms

small currents from 10 microamperes to 500 milliamperes, d¢

large currents from 500 ma up to 15 amperes, d¢

For servicing, production, research: Accurate 82" meter.
Complete specifications on request.

CapLr FEDERFURLCH

urchaser

Hew Yark Cily

pten 51
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| Manufacturers

| would have “No Labor Charges (to

pay)—Ever.” Of course, if the buyer
of such a set carefully reads the guar-
antee he is given he will find that what
he is given ‘“for free” will be only a
small part of what he will be charged
for service calls on the set.

The unfortunate effect that such ad-
vertising claims tend to produce is to
further distort the general opinion
among set owners that TV service is
over-priced. Good service cannot be
cheap or “free service”. Public opinion
must be up-graded in the facts of tele-
vision service and what it costs to
render the kind of service good TV
viewing needs and deserves. A recent
TISA bulletin pin-pointed the facts of
service that must be gotten across to
the set-owning public:

“If TV set owners would but realize
that TV service, because of its com-
plexity, requires the services of highly
trained technicians with years of
schooling and experience and that men
of this caliber command a wage of
$2.00 to $2.50 and more per hour, they
will begin to learn that service cannot
be cheap. Further, traveling cost o
get to the home amounts to another 50
cents minimum and when you add to
this the cost of extensive insurance
coverage, taxes, office expense, expen-
sive test equipment, tools, technical
data, rent, light, heat, it is obvious
that no one can perform a service call
for $3.00. Actually, a nation-wide, au-
thentic survey reveals that the actual
expenses of service are such that a call
must cost the customer somewhere be-
tween $5.00 and $6.00 for service
alone.”

Consumer Booklets

The Association of Better Business
Bureaus and the Radio-Television
Association recently
announced their joint sponsorship of
a booklet providing basic information
necessary for purchasers or owners of
television receivers.

The new 11-page booklet is a revised
edition of a booklet which originally
was issued by the Better Business Bu-
reau of New York City. The revised
editiom, “Things You Should Know
About the Purchase and Servicing of
Television Sets,” was prepared by the
RTMA Service Committee in coopera-
tion with the Television Service Com-
mittee of the Association of Better
Business Bureaus.

Issued as a public service by the two
organizations, the booklet is designed
to point out problems which may arise
in the purchase and operation of a TV
receiver.

Copies of the BBB-RTMA booklet
may be obtained through the Better
Business Bureaus.

ARTSD of Columbus

The Associated Radio & Television
Service Dealers of Columbus, Ohio,
has launched a campaign to make
clearance by the Better Business Bu-
reau a prerequisite for display adver-
tising in the yellow directory of the
telephone book. Pointing out that the
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sirtin \Which will YOU hold?

mﬂ

TELLS HOW —

WE GUARANTEE

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

YOUR FCC LICENSE

¥ you have had any practical experience—Amateur, Army,
Navy. radio repair, or experimenting.

TELLS HOW—

JOB OFFERS Like These
to Our Graduates Every Month

Letter from Chief Engineer, Broadcast Station. Nerth Carolina, “Need men with radio-
telephune 15t cluss licenses. no experience necessary.  Will learn more than at average
station tor we ave equipped with Diesel Kleetric power, transmitting and studio equipment.”

Employers make

Telegram from Chief Engineer. Rroadeast Station, Wyoming, *'I'lease send latest list
available Arst class operators. Have November 10th opening for two combo men.”’

These are just a few samples of the job offers that come to our office periodically. Some

licensed radioman filled each of these jobs . . . it might have been you'

HERE'S PROOF FCC LICENSES ARE OFTEN
SECURED IN A FEW HOURS OF STUDY With
OUR Coaching AT HOME in Spare Time.

Name and Address License Lessons

Lee worthy " ’ > R .2nd Phanc cea .16
21014 Wilahire St.. Bakersfield. Callfornia

CINOrd "EL VOO, e o gu giamps 17 B oaeine T 6 s B % -1st Phone. L...20
tox 1016 1

Fraacis X. - A wrr e g R s me s wEw aw .15t Phone .38
38 Beueler I'L.. [lergenficld. New Jersey

S/Sut. Ben H. Daves. ... .vvuina .o .-1-.1st Phonc.. .. -38
317 North ltoosevelt. Lelanon. linefs

Albert Schoell . ... .. ... ... . iacanans . «2nd Phone. . |.....23

TT0 West 1 10 81, Escondivo, Calitornia
CLEVELAND INSTITUTE OF RADIO ELECTRONICS
SMITH, E. E., Consulting Engineer, President
Desk RN-43, 4900 Euclid Bidg., Cleveland 3, Ohio

July. 1952

TELLS HOW —

Our Amazingly Effective
JOB-FINDING SERVICE
Helps CIRE Students Get Better Jobs

Here are a few recent examples of Jobh-Finding results:

GETS CIVIL SERVICE JOB
‘Thanks 10 your course I ohtained my 2ixl phone license, and wn now employed by Cixil
Service at Great Lakes Naval Fraining Station as an Equipment Specialist,

Kenneth 1. Leiser. Fair Oaks, Mtd. Del., McHeury, T11,

GETS STATE POLICE JOB
‘T have shitained my 1st class ticket (thanks to your sehool) amd since receiving same T
liave held good jobs at w1l times. 1 am now Chief Iadio Operator with the Kentucky
State Police.”
Edwin 1%, ealy. 264 E. 3rd St., Londan, Ky,

GETS BROADCAST JOB
“I wish to thank your Joh-Finding Service tor the help in securing for me the position
of transmitter operator here at WCAE. in Pittshurgh.”
Walter Koschik, 1142 Ridge Ave.,, N. Draddock, Pa.
GETS AIRLINES JOB
“Tue te vour Job-Finding Service, I have heen gelting many
ofters fram all over the country. aml I have taken a job with

Capital Airlines in Chicago, as a Rutio Meehanie.””
lHarry Clare, 4537 8. Drexel Rlvd., Chicage, 111

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

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

MAIL COUPON NOW

N DD DS DD DD EE NSNS e ey
CLEVELAND INSTITUTE OF RADIO ELECTRONICS

Desk RN-43—4500 Euclid Bldg., Cleveland 3, Ohio 1
(Address to Desk No. to avoid delay) ]

1 want to know how I ¢an get my I'CC ticket in & minimum of time.
Semd me your KFREE boaklet. “low o Pass FCC License Fxamina- l
tions” (doer not cnver exams Tor Amatear Livense). as well a8 a ]

sample FCC-type exam and the vahuible baooklet, '*Maney-Miking
FCC License Infnrmation.” 1
- [ Tell me how 1 cun get vour Free Television Course. ]
[ ] NAME L i e E e e s 1
(] RDDTIBRS e cmt 160 i bl 58 T & 9 Gt 4 B 8 €0 BT 008 % s ]
[] CITY. e s BONE. s STATE. 4.4 58 suns wasicin 1

Puste on teo-cent posteard or send air mail
-----------------------“
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PHOTOFACT BOOKS

Photofact Television Course. Covers TV principles, oper-
ation and practice, 214 pages; profusely illustrated; 814
x V1% Order TV-1 Oniy $3.00

Television Antennas. New 2nd edition. Describes oll
TV ontenna types; tells how to select, install, solve trovbles.
Saves time; helps yov earn more. 200 pages; illustrated.

Order TAG=T...coveeeinninncinnnnnennsn Oniy $2.00

Television Tube Location Guide. Volume 2. Accuraote
diagroms show position and function of oll tubes in hundreds
of TV sets; helps you di or trouble with

chassis. 224 pages; pocket-size. Order TGL-2, Only $2.00

Television Tube Location Guide. Vol. 1. Over 200
pages of TV receiver tube position diograms on hundreds
of models. Order TGL=-1....00iiviiasss ...Only $1.30

Making Money in TV Servicing. Tested proved methods
of operating a profitable TV service business. Covers oil
important phases. Authoritative, valuable guide to success.
Over 130 pages. Order MM=1.......000.. Only $1.25

Servicing TV in the Customer’s Home. Shows how to
diognose trouble using copocitor probe and VIVM. Short-
cut methods help save time, eorn more on outside service
calls. Order TC€=T.viianeisnitnnieiisssass Only $1.50

1949-1930 Record Changer Manual. Vol. 3. Covers
44 models made in 1949, including multi-speed chongers
ond wire and tape recorders. Originol dato based on actual
analysis of equipment. 286 pages; 8%2 x 117; paper-
bound. Order CM-3 . . ceeveiivennrrsronne Only $3.00

1948-1949 Changer Manual. Vol 2, Covers 45 models
made in 1948-49, Paper bovnd. Order CM-2 . Only $4.98

1947-1948 Changer Manual. Vol. 1, Covers 40 post-
war models yp to 1948, Order €M=-1..,....Oniy $3.93

Recording & Reproduction of Sound. 2nd Edition.
New. completely revised and vostly enlorged edition of the

ding originol wol The most outhoritotive treat-
ment of oll phoses of rz:ordmg and omplificotion ever
written, Over 800 pages. 4 x 9°, Order RR-2.0nly $7.95

Audie Amplifiers. Vol. 3. Clear, uniform, accurate data on
50 important audio emplifiers, plus full coveroge of 22 Fm
ond AM tuners, produced during 1950. 362 poges, 8)%
X 117, Order AR=Beueerrsennnsssnnnnnes Only $3.93

Audiac Amplifiers. Vol. 2, A complete onolysis of 104
well-known audio amplifiers and 12 tuners made 1949-50,
348 pages, 82 x 117, Order AA=2........ Only $3.95

Audio Amplifiers. Vol. 1. 102 amplifiers ond FM tuners
made through 1948, 352 p. Order AA=1....0nly $3.953

Aute Radio Manual. Complete service doto on more than
100 posr.wur avto radie madels. Covers over 24 mfrs.

350 pages, 82 x 117, Order AR=1........ Only $4.95
Communiccﬁom Rumvar Manual. Complete onolysis
of 50 p tions dels. 244 poges, B2 x
117, Order CR- l ........................ Oniy $3.00

Radio Receiver Tube Placement Guide. Accurate dio-
grams show where ta reploce esach tube in 5500 rodio
models, covering 1938-1947 receivers. 192 pages, pocket-
size. Ordar TP=T cvcerrrcererrrrrsnnrenas Only $1.25

Dial Cord Stringing Guide. Vol. 2, Covers receivers mode
from 1947 through 1949, Shows you the one right woy ta
string o diol cord in thousands of madels. Pocket-size. Order

[5331000000000000000060000000000000060 Only $1.00
Dial Cord Guide. Vol. 1. Covers sets produced 1938
through 1946. Order D€=1.ccccerincscenes Only $1.00

Order from your Parts Jobber or write direct to
HOWARD W. SAMS & CO.,INC., 2201 . 46th St.,ndianapelis 5, Indiana

HOWARD W. SAMS & C0., INC.

920

public has been pretty well sold on the
idea of “shopping through the yellow
pages of the telephone directory,” Fred
Colton, president of ARTSD, said “the
telephone company has created a pres-
tige position for the advertisers in the
telephone directories. We felt that they,
too, should be very much interested in
keeping racketeers out of the business
and, since television is still so new and
mysterious to the people who own sets,
service companies that are granted the
right to use display advertising space
should be known to be reliable and ca-
pable of giving dependable, efficient
TV service."

The Columbus association has made
its emblem of Certified Service widely
known throughout the city for the best
in TV installation and service. They
have had excellent cooperation from
the Columbus newspapers and they
work closely with the Better Business
Bureau. The pay-off is that more and
more Columbus set owners inquire
when they call a company for TV serv-
ice, “Are you certified?”

NARDA Booklet

Another useful booklet prepared for
consumer education on TV operation
and service was recently announced
by the National Appliance & Radio-TV
Dealers Association. This 8-page pam-
phlet was written by Mort Farr, presi-
dent of NARDA, and one of the best

informed dealers in the industry on -

service business operation and prob-
lems.

The booklet covers the most com-
mon TV sore spots with consumers,
such as: Television Is Not Normally
Trouble-Free; Ghosts Do Not Denote
Defects; Ghost Problem Can be
Solved; Indoor Antennas are Second
Best; Diagnosis May Be Difficult; etc.

Information about the NARDA book-
let may be obtained by writing to:
The National Appliance & Radio-TV
Dealers Association, Suite 1141, Mer-
chandise Mart, Chicago 54, Ill.

Service Business at a Profit

The successful management of even
the smallest kind of a business today
is a complex activity. Our relatively
small businesses that have evolved to
handle TV installation and service
place the entire responsibility for all
phases of management on the shoul-
ders of one or two men. To manage
these businesses successfully these
men must possess unusual talents and
abilities. They must be versatile and
ingenious and comprehend the techni-
cal as well as the business operating
phases of this business. In addition to
the many operational and technical
problems that must be handled they
must preserve the substantial invest-
ment that had to be made to provide
the facilities for giving competent, re-
liable service. To preserve that invest-
ment the business must be operated at
a profit.

The remarks made by Mr. A, W.
Robertson, finance committee chairman
and director of the Westinghouse Elec-
tric Corporation, in a recent speech on
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the “Role of ‘Profit Makers' in the Na-
tion’s Economy,” deserve careful study
by every man engaged in managing
any type of a business—and particu-
larly those in the business of servicing
radio and television receivers:

Mr. Robertson described profits as
the “incentive which justifies and en-
courages men to take the trouble to
improve conditions of their fellow men.
Without profits poor men, no matter
how able, could never improve their
position, could never bring something
worthwhile to the attention of the
public.

“Henry Ford once was a poor man
with an idea. His idea was t¢ make an
automobile so simple and so cheap
thaf it would be within the reach of
all men. He didn’t have money with
which to attain his goal, but out of the
profits of his early ventures he suc-
ceeded in starting the mighty Ford
Motor Company which did place cheap
automobiles within the reach of almost
all of us.

“The true significance of the right
of an individual to enter into an enter-
prise for profit is being lost sight of.
By some mysterious method, the very
word profit has taken on a sinister
aspect to the extent that one of the
worst things that anyone can be called
is a ‘profiteer.’

“Businesses that operate at a profit
don't simply spring out of the ground
like an oak from an acorn or golden-
rod from seed. It takes hope, ambi-
tion, ingenuity, courage, foresight,
and the use of thousands of materials
and thousands of skills—all coordi-
nated to a common end—to produce
something which people, known as cus-
tomers, may like well enough to buy
at a price which results in a profit
after all expenses are paid. .

“It isn't easy to plan, supervise, and
operate a business for profit. Those
who can do so are obviously able and
fortunate. But they also are benefac-
tors of the human race because they
must necessarily have pleased custom-
ers or they would not have sold their
product.

“Business for profit is a game which
may need a referee to keep contestants
within the rules, but it is in no sense
an evil, anti-social activity.”

Operational Costs

The Pittsburgh TSA Newsletter re-
cently carried the following itemized
list of the factors of cost that enter
into the operation of an efficient TV
Service Business:

“Below are listed many of the costs,
seen and unseen, which should go into
the charges for television service.
When they are considered it is remark-
able that the reasonable charges of
capable and responsible service opera-
tors can be kept at such low levels as
they are today. Every television owner
ought to have this picture of costs
every time he considers a TV service
bill:

“Rent, heat, light; Telephones; Wages
of non-productive employees; Techni-
cal books and magazines; Wages of
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PLATT B-R-A-N-C-H-E-S QUT... &
OPENS NEW DOWNTOWN STORE!! -

the B.M.T., LR
y not visit PLATT'- lar-
find many additional values that space

For the convenience of his many customers wha like to gshoP in pere
n| oponod a brand new branch store at 159 GREENWICH
(Mail_ Orders arc to commue,gemg to the main

son, PLATT
STREET, N.
l!ore and waronoulc at 489 Broome St., N. ¥, €.

SPEGIAL SALE TO CELEBRATE OPENING'
BRAND NEW! T U B E s

JAN! BOXED!

22¢ | 2C25A e
19 D& a

ARC-5/R-28
2 MTR RCVR

$29.95

Here I the 2-mcter Superhet you
have been looking for! Absolutely
one nf lhe BEST available today?
Tunes from 100 to 158 Mes, in four crystal channels.
Eagily converied to cumlnu-ms tuning.) Tube lincup
14 ux Tollows:

71 ,”\-ﬂ“hf « 7T17TA=Mixer, 2-128HT—1st and 2pd K.F.
1

14 c,
12&: -—:)M. AVC Spuelth, 12SL7—Ist audio-speich
lel.—.‘nd audlo. 125H7=R.F. Osc.—d4th Harmanic
on.
YT A-Trip.

I 12th 1larmonic Gen., 7317A—Dulr.—12th
e,

TURBO AMPLIFIER

6 "gb“ Amhlmor u;cd hv
Sl 19

inwe g {0 eroen,
NEW SUPPLY ARRIVED!

Without tules—

unAND NEW

. _SPECIAL

LIMITED QUANTITY
TRANSMITTER-RECEIVER
Navy Model ABA-1
(CG-43AAG)

Army Model SCR-515A,
known as the BC.545
450 MC — 15 Tubes

BRAND NEW—ORIGINAL CARTON

Can be easily converted for phone or CW 2-way

communication. Covering for the following bands:

20-450 MC ham bhand, 150-160 MC for fixed or

. 460-470 MC for citizens, 470-500 MC

ion experimental. Size 10V x 13 x 43,

Contnins 15 tubes: 4—7F7, 1—71I7, 2—7ES6,

2—6F6, 2—955, 1—WE-3164 door knob

Price Includel Dynamotor. Control $34 95

Box, Mount, Tubes. ... ..
Complete sot of spare narts, tubes $22 95
MN-26Y INSTALLATION

and plugs for above. ...

MN-26Y Recelver—Remote con.
trol commercial tyPe navigational.
Indicates direction of any desired
trnnsmitting  station. Frequency
ange: 150 to 325 KC, 325 to
Ill 695 KC, 3.4 to 7 megacycles in

3 hnnds, Has 12—6V type tubes.
GOOD. used {(Original Cost $600).

YOUR PRICE - 324.95
ARMY TEST UNIT 1-23¢

Meter is contained in a2 metal box
5% long x 3% ” wide x 814”
deep. Comes complete with test
leads and instruction book. Can
be used for testing between AC
and DC measuring resistances of
circuits, checking fuses and test-

M itors.
ing capacitors seeCIal $4'|9

Multitester Foundation E_ =
BIAS METER 1-97A o
."'l

LAt

Contains & zero center 31»” round
Marion voltmeter calibrated 0-100
volts each side. Movement is one mill
each side of center. The unit is
mounted in n steel box 7" x 5" x 412" and con-
taing 8 contact push button, line cord dual 100
MFD at 200 V DC condenser, a potentiometer 6
1RC 1 % wire wound non-inductive resistors: one
100 ohm, two 2600 ohm, one 6000 ohm, one
10,000 ohm, one 15,000 ohm. Excellent for
bull(lmg & zero centec multitester with ranges of
1, 10, 100, 1000 volt. ss 95
COMPLETE BRAND NEW L

Field FIRE EXTINGUISHER
Telephones TIRE INFLATOR

Made by lead-
inr Detrojft
Auto Mfr. Ex-

pletely
tecbnditioncd
and electri-
cally  test
using 2 fAash-
light eells
¥and a pair of

=
and electrical fires,
Guaranteed by mfr.

The ncw PLATT Store is easily reached b,
son Yubes, and Independent Line, S0 w|
ain Store teday? You'll
ocs not allow us to list here,

VHF Excellently Reconditioned Guaranteed

&8 SCR-522
&d ALRBORNE COMMAND
EQUIPMENT

Frequency Rnnsze 100 to
156 mes. in 4 channels

-, - NOTE
SR i

SCR-274N  COMMAND
and ARC-5 EQUIPMENT

recei\;:er auld trz\nslr;li:l- RECEIVERS USED USED NEW
[l S G HLE BC-453—190 10 550 KC $29.95
A Gompete equinment . BE-454—3 10 6 NC. . s.95 958
B Controt box BC-602. BC-455-—6 o9 MC.. 9.95 11.95 S$16.
dynamotor PE-94,
AN104A antcnna, plugs, o 23-32
IL v e’tg. Power input with - 7.95 zg-sg i‘-ss
L HZ-EX] (D BX) O BCA59—Tte 91 mC. 17 13.95 15.95 24.95
Electrically Tested—Complete as Shown. slzg 50 ADDITIONAL EOUIPMENT
BRAND NEW—PRICES ON RE%“IY ' BC-456 Modulator 2.49 295 5.95%
BC-450 Conlrol Box (3 Recelvel) 1.49 1.95 2.15
BC 221 F Met Ia!g-i.‘)% c:::nmllj Box (Tlansmmer) ng 1.13 'i’.gg
~ requenc erer — 442 Relay Unit (ANT) .2 2.8 .
: e O [ = Plags: PL147. 148, 151, 152, 153,
Real Value! QUANTITY 15 L. pr [ 5 e ERcH 1.28
i A Ol s TOL RGO T - I Fleible Shating with ecar f il ’
tion chm;t.sl. hRnl:u:e mxua.':-zul{ [ih] ’!!‘(EC | - LX) receivers 2.69
wilh crysial check po n a ran: .
T 1 3 Receiver Rack. 1.79 2.29 2.98
fonaptete wieh cryeal and §190, 50 I 2 Transmitter Rack 169 235 397
MODUTLL. .$159.50 Single Transmitter Rack 3.97
MOI}(’RJ;,\R SUP}"\I.I’Y"E WITH "AC 179, gM :gg nnmo:o: :or gommand Set. 3.;? i;g
oe M ynamater for Command Set. 2.
Tty GRS ik "G R SR MR T | Shoak Wounts tor 3 eceve Rac,
PRE-AMPLIFIER Antenna Relay Unit ........_, 1.95 2.45
MODEL K-1 LIMITED QUANTITY
K1 is uncd to ampll COMMAND SET BC-455—6 to 9.1 MC. Excellont, 93¢
S TP TS | oty Sl ey e nellie e
onerates_on 24-28 VDC. ean_be converted o 110 A om.v
S DAL TP B IR NowelS | comme e
BRAND NEW O N rrciany $395 QUANTT Y. e 'm"‘ .pm—"’: o \"ﬂ'h $|0 95

NEW! SHIP-TO-SHORE
BC-223 TRANSMITTER
30 watt Tepnsmitter,
jdeal for ship-to-shore or
Ham Rig. Crystal or MO
contral on four pre-se.
lected channels. 2000 to
5250 KC. Usc of 3 plug-
in coils, five tubes: 2—
801 and 3—446, and TU
17-18-28 tuning units.
$39.95

TRANSMITTER

TUBES .. ... ... ...ttt iammruonaneans . 6,98
TUNING UNITS 2000- 3000 TU-18

3000-4500 KC. TU 25 3500-5250 K¢ )—NE.W

IN ORIGINAL CASES. ... oo vunan 5.50
PE-125 POWER SUPPLY for RC-220—=12 or 24V

input: output 475V 150 ma—BHAND NEW.. 20.95
SPARE VIBRATOR lll'\d TU“F KIT for PEI "5—

NEW .......c.. P I - 11 -1
CABLE helwecn TRA\SMITTEH and POWER

SUPPLY-NEW ... ... 0.0 vitenanannnnns 3.95

TIME CLOCKS

12 and 24 hour cycle tim-
ing. Unlimited uses. Needs
minor repairs. AN EXCEL-
LENT BU’}Y{E\}Y-IGOW CAN
YOU GO W g sg 95

20 POUNDS OF
ASSORTED
RADIO PARTS

TERNIFIC BUY

oLy 000 .$2.79

HEADSETS

HS-33 low impedanee with cord and
plug., used. fine conditien.......$2.79
HS-23 high impedance. BR.»\\ NEW
with ear pndn. . . 4.95
HS-33 low im NEW
with car pads. r:ord and PL34 plug 4,98

CD-3074A Cords. 8 ft. NEW...... .. 89
H-lﬂ /U hls.’h Immﬂnmc. lneludes m.o receiving
...... e . .98
HS ln Mml imped-nec.hused 0000000000 .. 2.49
Control Box BC-434-A CD'307A CORDS

Used wit

h
Radmtom- with PL55 Plug and

i 85 re- o
&e ‘?:»]3!. JK 26 Jack, long
Bendix cord.
ADF Equip- ? 90
ment. SPECIAL
Used $1.95

AIRBORNE EQUIPMENT
Designed for Aircraft
T-85/APT-5 UNHF Transmitter
Radar Set AN/APT-5 op-
erates on 80 or 115 volts
A.C. at 400 to 2600 cy-
cles requiring 640 volts
amperes at 0.90 power
fnctor. Complcte with all
tuhes. Brand new In orig-

A TERRIFIC BUY AT om.z;ml i $ 149.50

Radio Compass
RS/ARN-1
Primarily used for aireraft
navigation. Frequency range:
100 KC to 1750 KC in 4
banda. Operates on 115
volts, 400 cycles A.C. Com-
nlete installation consists of
the following: Radio Com-
pass Receiver R-5/ARN-7. Radio Control Box
C«I/ARN-:, Loop LP-21, Loop Dehydrator. Indicator
1-81-A nnd I-82-A. Relay BK-22, Coupling MC-203,
Cord CD-365, Plugs PL-112, 118, 122, Thorough-
1y tested and reconditioned by expenenccd person-
nel presently engaged in manufacturing tor defense,

oncy 9 189,50

BAND RAD!O COMPASS & COMMUNICA-
to 400 KC,

10 DA 4

'I'IoN nECEIVEn—Frnquency range: 150
400 to 1100 2!05MC 5'.0!
DC—IFoxe(-llem .

0! .

0 MC, Input 28V
fasas 922,95
.Used 19.95

B—Samé specs. as above. .

T9/APQ.2
RADAR TRANSMITTER

80/115 V 400-260-26 VDC.
Designed primarily for aircraft

operation. s l 9 95
| ]

NEW
Ranger Alrcraft Interphone Receiver
Model 114-C

A 6 tube super-heterodyne interphone receiver
designed for operation directly from a 2t V bat-
tery. Frequency coverage: 200-550 KC, Audio
output: 275 milliwatts, Weight of receiver and
jack box: 2 1bs. 22 ozs.

2 cables are furnished, one connecting receiver to
jack box and the other shielded cable for con-
necting receiver to battery.

Set comes complete with recelver jack box JB-2,

cables. and operating man
$14.95

nal.
BRAND NEW—LIMITED QUANTITY

ONLY
INTERPHONE AMPLIFIER BC-347-C.........._.51.95
LOCALIZER RECEIVER 733-D—NEW ........ ..$39.85

MINIMUM ORDER $2.00

flats or fire

ONLY '29 cach

interconnect « :gnl::_s:. etecta for 1 elivery—Send 2864
:.“‘-' Wi{"'“‘-_ your home: one for deposlt on C€.0.D. orders, All
T E E D-ltke your car in casc of | ghipments F.0.B.,. N.Y.C. (N.V.C.

residents add sales tax to your
remittance.)

PLATT ELECTRONICS CORP.

DEFT. A, 48% BROOME 5T., NEW YORK 13, N. T.
PHOMES: WO 4-0827 and WO 4-0838

.....‘..................................'..O..O.........O.................................O...................

........................................................................’...
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Bargaink

. L]

Wire Wound Resistors
Ohms  Watls Pr, Ea. Chms  Watts Pr, Ea,
8 = $029 1999 = $0.5%

I s 29 1e£0 5 A
b b L1 i | o |
1.1 o L] i =3 A
1 75 A 2500 13 A
] S .3 30 75 A1
E 100 i) L] 25 M
in 0 1 Eloe] 25 il
17 10 11 5000 1] H
Ik 2u 17 7000 b o]
I ki 4% 7000 iw 24
20 1] 3 7010 (1] 47
21 Fiy 24 M 1] Jt
30 200V B9 7500 24 s
38 5 At ] 19 .17
40 10 " 13,03 il 24
a3 0 1 13,553 1B ¥
¥ 5 % 19393 i KL
&1 5 1% 1.5 25 A5
K] m 19 15,00 m 11
[k 10 IT 2059 L A
g S0 i 11 |0 m T
prl 1M IT 75, 00D 1] A8
EL ) 1a [k 4§ 00E ] I8
624 10 7 100.000 103 B4
L 10 17 100,000 40 47
Transmitting Mica Condensers
MFD  VvDCW Pr. Ea MFD YOCW Pr. Ea.
00015 [ $0 0005 o $0.48
o el .45 0008 1538 M
[ Wbl 45 002 | 509 L)
004 EE 45 003 (] ]
A ] k] 005 |53 a5
mn £0D W5 008 1533 e
m &0 TR 0004 ] TS
033 &0 il ool ] 5
003 ey 35 002 2531 1115
] o 15 o ] 15
001 1200 45 004 538 1.5
0022 | 2081 40 s et LIE
005 1300 55 006 1508 LA
BT ik L] 40 00004 I 5
01 [ I5 00009 bl =
025 [ ] 80 0000t | 000 kL]
AO0ITS 15 25 0004 531 1.7
L2 1511 i .0005 SIII:I .75
BERS 153 3 0003 195
MFD  VDOCW Pr, Ea MFD YOCW Pe, Ea
105-.0%..0% 300 $0.45 1 1oy $0.65
101 ] s i 133 0
24,2+ F 150 133 (K
B75-.875 400 a8 a 133 3.28
1.75 400 . 54 1000 450
05-.05-.05 531 55 I | 108 i)
i ] EE [SR] L [
5 b R 2 | Sp0 2.00
1-.0 [ro] e 5 231 1=
,25+.25.,25 400 i85 (B 2000 L.
1 [ 40 2 2000 ]
1 Al m t k. M
155 b0 275 & 3 5.5
1 i) 55 5 1] 4.5
4 ] 145 2-2-2 43 195
5 0a 1. 2 A0 895
5E 1] 1.9% 2 TR 19R
I i3] 215 40 120VAC 1.15
I8 13 75 15 I30VAC 450
e | 135 75 4 I30YAC 1.95
A-5 (FH 125 00025 25KYDC 29.50
Miscell Equi
iscellaneous Equipment
riNo. PART DESCRIPTION Price ea,
FLg "1020 CYCLE FALT ER 245
HS. 18 HEADSET .o iinnhl namtir i ba i kg L]
Jia KEBY: © iiaiirinl-beas shaanr Eba s - f il
MN-203 LOOP ANTENNA p - kIE
CD.307 HEADPHONE EXTENSION CORD . Af
C03s5 TRANS. LINE FOR LP-2| .49
Mase RIGHT ANGLE COAX.CONNECTOR an
(1) FAIRLEAD FOR TRAILING ANTENNA |.5%
5T 165 JENSEN 5 INCH 5| LoLaw
€T 431 JENSEN &° INCH SPEAKER o 1.5
§7538 JENSEN 4 INCH SPEAKER . |13
SA I SWITCH FOR APN-| i 1595
nr KEY by
BC ¢88 RECEIVER LESS TUBES < - 48
BC-689 TRANSMITTER LESS TUBES 4.1
8C 979 INDICATOR COMP E E Ie.sa
MC 432 ANTENNA LOADING UNIT 58
SA 13 ANTENNA CHANGEOVEK SWITCH DPOT 58
8C 273 TRANSMITTER i) 3 e 19.95
vLC 80 GUD 80 METER COIL . ... ........... 195
IN-88 STRAIN INSULATOR 13
AN.89A UHF ANTENNA—PER PAIR Al
FT.154 MOUNT FOR BC 348 .58
RO-1 INDICATOR FOR APN ALTIMETER ]
X SOCKET FOR 3' SCOPE TUBE AN
TL 207 INSULATED ALINEMENT TOOL __ L
RU 30 ELEMENT FOR HS.30 HEADSET RS |
MT 138 LIFE RAFT REFLECTOR veen 495
M 308 SIGNAL LAMP p/fo GIBSCN GIRL ... B
SHIELO FOR 3" CR TUBE . iy
Minimum Order $5.00 253, Deposit On C.0.0.'s

DAVE RUMPH CO.

P. 0. BOX 4178
FORT WORTH 6, TEXAS
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technicians; Mailing charges, postage;
Depreciation of trucks; Public Liabil-
ity insurance; Taxes and licenses; Ad-
vertising; Bad account losses; Dona-
tions; Holidays and other unworked
time; Social Security taxes; Unem-
ployment Insurance taxes; Workmen's
Compensation insurance; Association
dues; Depreciation of equipment and
tools; Loss of tools and equipment;
Truck insurance including Iliability;

| Call-backs; Fire and casualty insur-

ance; Property damage; Stationery
and office supplies; Cost of transporta-
tion; Unproductive time; Waste and
spoilage allowances; Non-productive
supervisory time; Stock depreciation
through obsolescence, breakage, and
deterioration; and Miscellaneous ex-
penditures.” 30—

Ilnternational Short-Wave
|

|_ (Continued from page 58)

Belgian Congo—Radio Leo, Leopold-

| ville, is scheduled Sundays only 0300-

0500 on 11.270, 15.170, with 5 kw.; all-
French. (WRH) OTM2, 9.380A, noted
0300 with French session of news, mu-
sic. (Sanderson, Australia) Heard in
Texas 1530 at fair level with slight
QRM. (Hoelscher) OTC2, 9.767, is
strong signal during news 2130. (Lund,
Iowa)

Brazil—Radio Jornal do Commercio,
11.825, noted around 1830-2120A sign-
off; identifies in both Portuguese and
English. (Niblack, Ind.) Heard in N. Y.
at good level 1900. (Mast) PRL7, 9.72,
Rio de Janeiro, noted 2145 with music.
(Hoffman, N. Y.) Radio Tamandare,
Recife, Pernambuco, of Emissoras As-
sociadas, lists ZYK21 on 3.265 with 1
kw. (Catch, England) PRB22, 9.505,
Radio Record, Sao Paulo, noted 2022
heterodyning XEWW, Mexico City,
9.500. (Harris, Calif.) ZYBS5, 4.935,
Natal, is heard well early evenings
(EST). (Robbins, Ind.) PRL4, 9.770, is
now inactive; instead, PRLS, 11.950, is
used 0450-0700, 1000-2130. (WRH)

British Honduras—WRH says Radio
Belize is operating on 4.950 with 0.2
kw. at 1315-1400, 2000-2100, with new's
1330 and 2015. Not confirmed.

British New Guinea — VLTT7, 7.28,
Pt. Moresby, noted to 0745 sign-off.
{Stark, Texas)

Bulgaric—Radio Sofia, 7.671A, noted
with news 1600. (Sanderson, Australia;
O’Sullivan, England) Should also have
English 1500.

Canada—VED, 7.320, Edmonton, Al-
berta, logged 2055-2130; suffers from
severe CWQRRM. (Patterson, Ga.) QSL
from CBNX, St. John's, Newfound-
land, listed schedule of 0530-2200 on
5.970, 300 watts. (Golden, Mass.)

Canary Islands — EASAB, T7.518A,
Radio Clube de Tenerife, noted with
music 1700. (O'Sullivan, England)

Ceylon—Radio Ceylon logged on
17.820 at 0545. (Sanderson, Australia)
Heard on 11.975 with BBC news relay
1100 and signed off 1146 with “Strike
Up the Band.” (Black, Pa.)

Chile—CE960, 9.593A, noted recently
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around 1915 with Latin American
tunes; man announcer in Spanish; fair
level, no QRM, but some fading. (Bel-
lington, N. Y.) WRH lists this one now
as on 9.192 daily 1030-2200.

China — Radio Peking noted on
15.060V with English 0400 and an-
nouncing 6.100, 11.690, 10.260, 15.170 as
parallel; said next English would be
0830 on 11.690, 15.060, and at 1730
on 11.690, 15.060. (Pearce, England}
Heard mornings (EST) on 6.100.
(Stein, Calif.)

Colombiac—HJEX, 6.054, Cali, Radio
Pacifico, noted signing off 2300. (Bait-
zel, N. J.) HIDE, 6.145, has fair level
from 2100 tune-in to 2400 sign-off.
(Saylor, Va.) HJBB, 4815, Cucuta,
noted 1920 with Latin American music,
fair level in Britain. (Catch) HJCQ,
4.955, noted signing off 2400 with Na-
tional Anthem. (del Pozo G., Cuba)

Costa Rica—Radio Athenea, 11.972A,
good level in.Cuba 1010-1230. (del Pozo
G.) Lately has been lower—around
11.965. (Stark, Texas)

Cuba—COCY, 6.450, Havana, noted
1930 at rather weak level in England.
(Catch) COBH is currently on meas-
ured 11.796; previous measurement
was 11.800. (Oskay, N. J.)

Curacao—Willemstad, 5.014A, has
English on Wednesdays 2000-2030,
(Kolberson, N. J.)

Czechoslovakia—Prague, 9.55, noted
in English to North America 1930-
2000. (Niblack, Ind.; Mast, N. Y,
others) Heard again on 11.760 with
Russian 0400; Swedish is now radiated
on 9.505 at 1330-1400. (Radio Sweden)
Still has news 1400 on 9.505; on 11.840
at 0715. (Pearce, England) Noted clos-
ing English period 1422 on 9.505 and
had announcement of “The Voice of
Peace;” said further English would be
at 1600. (Hoffman, N. Y.)

Denmark — Copenhagen now uses
9.52 instead of 7.26 for the broadcast o
the Faroe Islands. (ISWC, London)
Noted on 15.180 with news 0845. (Say-
lor, Va.)

Dominican Republic—HI9B, 4.917A,
noted around 2000. (Stark, Texas,
others)

Ecuador — HCJB, Quito, recently
changed its 31-m. channel from 9.970A
to 9.745A; heard some days as late as
0245. (Bellington, Kroll, N. Y., others)
Guentzler, Ohio, says announces new
channel as 9.745; measured by Oskay,
N. J., as 9.7435 at 0640. Mast, N. Y.,
notes the 17.890 channel signing off
1730. Oskay, N. J., recently measured
HC2RL, 6.632, noted on a Tuesday 2135
(only day scheduled).

Egypt—Cairo, 9.715, still signs on
1345; has news 1400; runs to 1700.
(Pearce, England) SUX, 7.865, Cairo,
peaks at fair level around 1305 (in
Arabic). (Kary, Pa.)

Ethiopia—Radio Addis Ababa,
15.047A, still signs on in Amharic 1130;
usually closes now 1305 after news in
native; no Enaglish heard of late.
(Pearce, England) Heard in N. C. leav-
ing the air 1342 at fair level. (Fergu-
son)

Fiji Islands—According to the N. Z.
DX Times, Fiji will not begin opera-
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tions of its projected transmitter until
early 1953 and will operate on 6.135,
9.535. (Bellington, N. Y.)

Finland Helsinki still noted with
news 0715 on 17.800, 15.190. (Fried,
Mich.)

France—Paris heard signing off 1030
with “La Marseillaise” on 15.400 after
French session. (Pearce, Engtand)
Noted signing on 1830 with “La Mar-

seillaise” on 9.620A and continuing |

with French program, strong level
{(Robertson, Mass.) The 11.700 chan-
nel noted in parallel. (Bellington,
N. Y.) Paris, 7.1053, heard to 1536 sign-
off after relay of Home Service. (Kary,
Pa.)

French West Ajrica—Radio Dakar,
11.896A, noted with recordings 0215;
news in French 0230. (Pearce, Eng-
land) Noted with news in French 1500,
1700. (Kary, Pa.)

Germany — Hamburg, 6.270, noted
around 0225-0500 or later; news in
German 0300. (Pearce, England) Re-
ceived attractive QSL from Frankfort,
Hessischer Rundfunk, listed 48.47 m.
(Golden, Mass.)

Greece Ruadio Athens is now sched-
uled on 7.300 at 2330-0300, 1030-1400,
1530-1700 to the Balkans and the Near
East; on 9.607 at 2000-2100 to USA-
Canada (news 2035A), at 0430-0830 to
Balkans and the Near East, 1430-1500
to Western Europe (news 1430).
(WRH) Larissa, 6.745, noted recently
0115. (Pearce, England)

Greenlund — OXI1, 7.094, Godthaal,
noted 1740 with talk in Icelandic; at
1750 began orchestral recordings.
(Pcarce, England)

Guatemala—The Mailbag Program
on Wednesdays 2230-2300 from TGNA,
9,668, 11.850, is now called “Script By
You.” (Niblack, Ind.) Heard recently
at 1720 (esting on 11.850. (Guentzler,
Ohio)

Haiti — 4VRM, Port-au-Prince has
been “wandering” again from 9.963A
up to 9.990A. Signs off 2157A with an-
them. (Stark, Texas; Bellingion, N. Y.)
4VM, 6.005A, Port-au-Prince, noted
1818-1833 with severe QRM from
HJKD, Colombia; uses chimes between
announcements. (Patterson, Ga.)

Holland—Radio Nederland is sched-
uled for English at 1100-1140 to South
Asia and Africa, 17.775, 15.22, 6.025;
1630-1710 to Europe and North Amer-
ica, 11.73, 959, 6.025; 2130-2210 to
North America, Australia, New Zea-
land, 11.73, 9.59; the Happy Station
Programs on Sundays are listed 0530-
0700, 21.48, 17.775, 15.22, 6.025, to Far
East, Pacific Area, Europe 1100-1230,
15.22, 11.73, 9.59, 6.025, to Near and
Middle East, Eurcope: 1630-1800, 11.73,
9.59, 6.025. to South and Central Amer-
ica, and 2130-2300. 11.73. 9.59, to North
America. Baetz, Ill. notes the 9.59
channel at good level 1630.

Hong Kong—ZBW3., 9525 heard
0530 at good level with news. weather
report, music. (Sanderson, Australia)

Hungary — Radio Budapest, 9.833,
noted 1600 with news; on Sundays has
Mailbag session 1818. (Hoffman, N. Y.)
Heard on 11.910 around 1940 with Eng-
lish. (Bellington, N. Y.)
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Get special low prices on your telescoping
towers without making any ‘“'deals.” How?
Write today for a free copy of Teletowers latest
publication—a brand new bulletin on Penn's
brand new, high-test telescoping tower. Com-
pare the accompanying price list competitively.
Then you'll know how!

[f vou also want to know whAy—why Penn can
cut price on a tower that tops all other telescope
types {by aciual tests)—consider this: Penn is
the largest buyer of steel tubing in the antenna
support industry, Savings in matenial costs are
applied to gain a price advanlage.

Services Without Climbing . ..
Reduces Inventory

Only one man . . . and only simple equipment

. are required to erect this telescoping tower
in heights to 60 feet. To service, simplv lower
... you needn’t climb 2 single rung! Nesting of
sections reduces both inventory and freight . ..
gives more pounds of tower per foot of space.
Tower is constructed of electrically welded 17
tubular steel . . . erected with permanent pres-
sure clamps . . . reinforced at stress points.

Fast-acting dealers will get delivery priority.
Mail the coupon now.

CANADIANREPRESENTATIVE.: AtlasRadio
Corp.. Litd.. 560 King Street. W. Toronto.
Canada

Penn Boiler & Burner Mig. Corp.
Department N., Lancaster. Pa.

Plcase send me free bulletin and price list on
Penn's New Telescoping Tower.

Name. . .

Address. .. ..

PENN BOILER & BURNER MFG. CORP., LANCASTER, PA.
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C. G. McPROUD,
Editor of AUDIO
Eungineering, writes:
“I assembled my
" own home TV re-
ceiver from a standard Tech-
master kit. I was amazed at the
speed and simplicity with which
this could be done. So gratifying

Men who know OM@ ..knuwTECH “ MASTER

for Top TV Performance!

been obliged to assemble several
more Techmaster receivers for
friends who marvelled at the pic-
ture quality of my own. In each
case the results were excellent and
have provided their owners with
uninterrupted top quality,

was the result, that I have since  trouble-free performance...”

More leading engineers and
technicians have chosen Tech-
master Kits and Techmaster
Chassis, than any A
other television. &

Experts Everywhere Concede the Superiority
of fire Techmaster 630 Type Gircuit!

The TECHMASTER 630 has been
advanced in every detail of modern en-
gineering and design. Every component
is the best available, and rigid factory
and test standards are your assurance
of years of trouble-free performance.
Prefabricated unit construction, factory
pre-adjusted and pre-aligned make as-
sembly an utterly simple and enjoyable
procedure with 2 minimum of tools.

o
¥

-

See your local Jobber for model details
or write direct to factory for illustrated literature.

“omexe>  TECH-MASTER PRODUCTS COMPANY o 343.445 BROADWAY, N. Y. 13, N. Y.
ANNOUNCING THE VIMM* KIT

At last every Iingineer. Technician. Serviceman and Kxperimenter who owns a Simpson 260,
‘Triplett 630 or similar multimeter can have a vacuum tube voltmeter at a very neminal cost.
The sensational VTAIM plugs directly into ¥our multimeter to convert it into a DC VTV with
© an 11 megohm inpit resistance. Measures DC volts to 300 volts.  Accomniodates a crvstal diode
. type probe for AC and RF voltage measurements. Sell contained transformer type bower supply

for cowmplete isolation. [lighly degenerative circuit offers excellent stability. Very compact in
size, 53" x 87 x 214",
Complete kit including tubes. Model MM-1K $T13e95 . Crystal diode probe completely
assembled. Model CP-1 $5.95. Specify your meter make and model.

Send check with order, we pay postage.

Box 31

4382
“p, ny

* Vacuum tube
meter modifier.

_AIR-O-TRONICS LANCASTER, Calif.

Every
Critical
Type

STANDARD BRANDS ® GUARANTEED * I[NDIVIDUALLY BOXED

155 1RS 1B3GT

1Us 1T4 1:2A

5U4G 304

1U4

8BAS sACT

6BE6 354 SAK5

5CB6 w4 6AUSGT

54 6AB4 SAVSGT

HHH oZch A

12BE6 :::;:“ 12BH7

25L6GT 12827

35L6GT ed. 12AU7 s 25AV5GT eda.

6AH6—88c; 6BG6G—51.44; 6BQ6—TF9¢c; 6CDEG—581.65

Many other types equally low priced—include all your tube needs with your order.
One of the largest stocks in the country.

Min. Order $25.00. Terms: 25% with order, balance C.0.D. All merchandise subject to prior sale,
F.0.B. New York City

ele \ ision Materials Corp.

125 Cedar St., New York 6, N. Y. * (Ortlandt 7-4307

HE
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| 11.924A, Saigon,

|

India—VUD11, 11.850, Delhi, signs
on 2030 and begins transmission in
Persian or Afghan-Persian; weak to
fair, severe flutter-@SB. (Kary, Pa.)
This one has improved level in news
1930. {Mast, N. Y., others) Noted on
11940 with news 1030. (Rosenauer,
Calif.)

Indo-China — Radio France-Asie,
noted 2030 with
French program of news and music; on
15.444A at 0430 with news, music.
(Sanderson, Australia) The 11.924A
channel noted closing down 1053. (Har-
ris, Calif.) The 9.754A channel logged
with news in French 1015, signing off
1030 with “La Marseillaise.” (Lepple,
Germany, via URDXC) Noted on 6.116
at 1730 and testing to Europe around
1035-1100 on 15.430A (measured 15.428
by Hutchins, Radio Australia), asking
for reports to P.O. Box 412, Saigon.
(Pearce, England) The N. Z. DX Times
says Saigon is using 15420 at 0415-
0515; news 0500; new address is 86,
Rue Marechel de Lattre de Tassigny,
Saigon, or P.O. Box 412, Saigon; Eng-
lish newscasts are now listed as 1730-
1745 on 6.116 (to Europe), 1900-1915,
9.750 (to S. E. Asia), 2030-2045 on
11.920 (to India), 0500-0515, 15.420 (to
Australia-N. Z.}; 0900-0915 on 11.920
(to India-South Africa). (Cushen,
N.Z.)

Radio Hue, 7.205, noted 0215-0245
sign-off with all-French session; news
in French 0230. (Saylor, Va.) ‘“Voice
of Vietnam,” 7.090A, Saigon, noted
1800 with oriental music; woman an-
nouncer. (Pearce, England)

Iran—EPB, 15.100, Teheran, noted
with call 1430; German 1430; French
1445; Englisk 1500; Russian 1515; signs
off 1530; calls these sessions “The Eu-
ropean News Service.” (Pearce, Eng-
land) Ends Home Service relay 1430
(Kary, Pa.)

Iraq—Radio Baghdad, 11.724A, is
heard occasionally with English 1415-
1500 sign-off; has bad QRM (squeezed).
(Kary, Pa.)

Iveland (Eire}—ISWC, London, says
Radio Eireann now broadcasts news
bulletins 1330-1350 over 15120 and
1710-1730 over 9.595. Not confirmed.

Israel—4XB24, 8170, Haifa, noted
1530 with religious service. (Sander-
son, Australia) 4XB44, Galei-Zahal,
6.725, is on the air this summer 1030-
1400; QRA is A.P.O. 162, Israel; is
Forces Station. (O'Sullivan, Pearce,
England) Tel-Aviv now has news 1415
on 9.010, 6.830; announces next regular
English period for these channels at
0545, and “Voice of Zion” (English)
session for 9.010 at 1515; is summer
schedule. (Pearce, England) Noted
closing 1600 on 9.010. (Ferguson, N. C.)

Italy—Rome, 21.560, 15.400, noted
with news for Far East 0600; to Great
Britain and Ireland signing on 1350,
closing 1435, best on 11.91A, 6.010
(also audible from 1415 on 9.57A).
(Pearce, England) Rome heard with
English for North America around
1900 on 9.575, some CWQRM, parallel
with 11.905A. (Hoffman, N. Y.) Noted
on 17.800 at 1145 with news in Italian.
(Bishop, Ohio)
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your heure in
th newr world af -

ELECTRONICS

CAMIoH TAGHT EHOREAS BSe

OU CAN plod along for years, getting a paliry in-
crease now and then, enjoying a little security, find-
ing your work dull and drab.

Then something happens. Things look up. You become
more confident. Your earnings rise. You feel more im-
portant.

“Luck,” some may say.

“Contacts,” others may suggesl.

But in your hearl, you will know the answer: “Train-
ing.” And it all may have started the moment you filled
out a coupon requesting a copy of a free hooklet named
“Your Future in the New World of Electronics,” From
this data you get knowledge of where you stand in Elec-
tronics. Tremendous expansion leaves this gigantic indus-
try pleading for trained men. In the defense build-up alone,
more than $7 billion in electron-

&= The data that Launched Thousands
of Careers is yours FREE . . .

to show

HOW YOU CAN BE SUCCESSFUL IN
RADIO =TV =ELECTRONICS

Services. Leading firms choose CREI courses for group
training in electronics at company expense, among them
United Air Lines, Canadian Broadcasting Corporation,
Trans Canada Airlines, Sears, Roebuck and Co., Bendix
Products Division, All-American Cables and Radio, Inc.,
and RCA Victor Division.

CREI courses are prepared by recognized experts, in a
practical, easily understood manner. You get the benefit
of time-tested materials, under the personal supervision of
a CREI Staff Instructor. who knows and teaches you what
industry wants. This is accomplished on your own time,
during hours selected by you, and controlled by your own
will power. This complete training is the reason that gradu-
ates find their CREL diplomas keys-to-success in Radio, TV
‘and Electronics. CREI alumni hold top positions in Ameri-

ca’s leading firms. At your

ics contracts have been awarded.
Top manufacturers sold about $2
billion worth of electronics mer-
chandise in 1951. By 1960, the ra-
dio-electror s industry should do
no less than 10 billien dollars per
year, not counting military orders.

Today there are over 50,000
radio-equipped police cars; an
even larger number of taxis are
radio equipped (at least 65,000} ;
28,000 civilian planes have ra-

supervision.
once a month.

CREI Resident Instruction (day or
night) is offered in Washington,
D. C. Here work is done with the
latest equipment, in ideal sur-
roundings, under close personal
New classes start
For a CRE! Resi-
dence School catalog, check the
last line of the coupon below.

service is the CREI Placement
Bureau, which finds positions for
advanced students and graduates.
Although CREI does not guar-
antee jobs, requests for person-
nel far exceed current supply.
Now is the time of decision for
you. Luck will not propel you
forward umless it finds you
trained. Conlacts won’t budge
you an inch unless you have the

dio; 27,000 American ships have
radio; there are 9,200 industrial radio network installations.
Today there are over 100,000,000 radios in use. There
are 16,785,044 TV sets and 109 TV stations in operation.
The freeze-lifting will make possible several thousand more
TV stations and untold number of TV sets. Countless
positions must be filled—in development, research, design,
production, testing and inspection, manufacture, broad-
casling, lelecasting and servicing. To fill these posts, trained
men are needed—men who somewhere along the line take
time to improve their knowledge, their skills. Men who,
today, perhaps, take two minules to send for a booklel.
“Your Future in the New World of Electronics” shows
you how CREI Home Study leads the way to greater earn-
ings through the inviting opportunities described above.
However, CREI does not promise you a “snap.” With
an accredited technical school such as this. you must study
to convert your ambition into technical knowledge you can
sell in the fabulous Electronics market.
Since its founding in 1927, CREI has provided thousands
of professional radio men with technical educations. Dur-

ing World War I1 CRE! trained thousands for the Armed
July. 1932

skill to back them up. The answer
is: Technical Training . . . and
willingness to learn. Together they will bring you increased
earnings in this new Age of Elcetronics. Fill out the coupon
and mail it now. We'll promptly send you your free copy of
“Your Future in the New World of Electronics.” The rest—
your future—is up to you.

MAIL COUPON FOR FREE BOOKLET

L [
I CAPITOL RADIO ENGINEERING INSTITUTE ]
I Dept. 117D, 3224 154h $t.. N.W., Washingten 10, D. C. 1
] Send booklet ““Your Future in the New World of Electronics' and course outlina. [ |
. CHECK O TV. FM & Advanced AM Servicing (J Aeronautical Radio I
FIELD OF {J Practical Television Engineering Engineering
| GREATEST [] Broadeast Radio Engineering (AM., FM, TV} []
l INTEREST 3 Practical Radio Enginetring I
l DI a0006900900060 809060400 000 660000GOAE0A00GEE000G000 0A00A 086366 60806 I
] ]
l 56553 0aaa0aa 00 0a0a0006006000a0a0600 0800000 00090a 00040004 600000006030 8600 l
I (M55 aacooasa000000a00000a0a0aa 008000000 coadote. LNt I
] ]

if residence school in Wash., D. C.. prefcrred. check here O
" T T T L P R TR FE R R N R T
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Back Again By Popular Request!
Special Purchase FM Radio Chassis

. __J:._ﬂx‘ 88.108 MC

“1 fomplete with &
tubes. Built-in An-
tenna and Speaker.

‘; Product of Famous
Hadio & TV Manu-

fncturer whose name
we promised not to
mention,

T
BIE. L NBs Regularly $29.95

1.12847 1-1388
2-12Bad §-35WE Brand New
3.35B5

May nlso be used as an FM
Tuner by picking signal off
detector,

$16.93

Maroon Plastic Cabinet 2

for 8bOVE. . ... . ... e $5 095

HERE'S
A
REAL

BUY

Two Station Intercom System
Less than half the original price, BRAND

Built fur Amerlea’s leading dep't
store chain, whose name We cannot
now only

mention because of this low price.
= $17 I9 5
Per Section $1.59

Consixts of master station, remote
20 ft. of
Brand New with Concentric Air Trimmers

lt‘art‘fnn C‘n':ldbe used as 2 1519&(:::’: lgll:
SPECIAL PURCHASE Record Changer
Gen. Instruments 3-speed Automatic

NOn- prlvat.e system. 113V AC or
DC.  lirand New. Now only 511 95.
Addltional wire, per ft

VARIABLE CONDENSEHS
Fr 22

Reg. 53495 —_
Brand New 2 =
519.97
With all purpose car-
tridge & needle, Plays e y
331/3-45 RPM records aute- —
matically.

Manufacturer’s Closeout!

EVERY READER KNOWS THIS FAMOUS MAKER
OF WIRE WOUND FIXED AND VARIABLE RESIS-
TORS. MARKED GENERAL ELECTRIC.
We-ve bought up a tremendous supply of these and
r&wpr’:::: €an buy them below manufacturer’s 5000

10 WATT FIXED O WATT A

1-1000 -~ List 0 -~ List. 51.47
1100- 5 000 .. ... .53
6000.10,000 00-10.000 ... .. .8
11,000-20,000 Your Cost. Each 39
22 ')00-25- «
30,000-50 .22 20 WATT FIXED
Your Cost Eah . . .- +% .95
- 5000 wen 97
DJ 10.000 1.12
1- 1001) - List 20.000 1.20
1230- 5000 .... 41,000 1.37
6000-10,000 .. .. 0,000 1.58
12.000-20.000 .. .. 80.000 1.83
25K s iasiesaanen .28 3, 100,000 _,.. 2.11
"Your Cost. Each . our Cost. Each .36

50 WATT ADJ. WATT AD]

13000 .~ List....$2.37 1-1000 ~ List..

1250- 5000 ... 2.47 1500 5000 ... 3 7
60900-10,000 2.63 IQ 00 .......
12.000-20,000 2,83 15,
23.000-40.000 3.08 5.
5 60.000 3.20 50.
R ! e 3.67 75. . .
100,000 ....-- ... 3.92 100000 N
Your Gost. Each .79

Ynur Cost. Each .69

Deduct 10%—lots of )00 or Mmore. Deduct 20%—
Lots of 1000 to 10,000. Minimum Order—$2.00.

Attention Prospective Novice Hams!!

Code Oscillntor Kits—=All Parts—Phones s ', 9 5
Key——Battery—Instructiona. . Complete

TERMS: All items F.0.B.. Washington, C. _All or-
ders $30.00 or less. cash with order, Above $30.00.
25 per cent with order, balance C.0.D.  Foreign or-
dors, cash with orders, ‘plus exchange rate,

UN RADIO

g18 FSTREET MW . WASH 4 D C
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Italian Somaliland — According to
verification, Radio Mogadishu operates
its 300-watt transmitter on 7.420 at
0530-0645, 0915-1015, 1200-1300 in So-
mali and Italian; however, the fre-
quency seems nearer 7.383; has bad
QRM. (Radio Sweden)

Jamaica—Radio Jamaica, 3.360, still
noted closing down 2300A. (Baetz, I1l.)
The 4.950 channel is good level around
1100 in Cuba. (del Pozo G.)

Japan—JOB, 6.069, noted 0600 with
news; JOA, 7.180, heard parallel
(Sanderson, Australia) Is heard with
weak level in Michigan in English
0600, 0700 on 7.180. (Fried) Radio
Japan sent schedules for North Amer-
ica 0000-0100, JOA4, 15235, JOBZ,
11.705; for North China 0600-0700,
JOB, 6.069, JOA, 7.180; for Central
China 0700-0800, JOB, 6.069, JOA.
7.180; for Philippines and Indonesia
0900-1000, JOB2, 11.705, JOA2, 9.675; for
India 1030-1130, JOB2, 11.705, JOAZ2,
9.675. (Demattei, Calif.) Changes
noted also by McPhadden, Calif.; Oest-
reich, Wash. State, others. NHK,
Tokyo, is now heard 0400 on 6.175, par-
allel 4930, 7.285. (Rosenauer, Calif.)

Kashmir—Radio Kashmir, Srinigar,
now operates 2130-2330 on 3.333; 0100-
0230 on 6.110; 0630-1200 on 3.335.
(N. Z. DX Times)

Kenya Colony—Nairobi, 4.855, noted
closing 1500 with “God Save’ the
Queen.” (Pearce, England)

Lebanon—Beirut, 8.036A, still has
English period daily 1000-1100,
(Pearce, England)

Liberia — ELBC, 6.028, Monrovia,
noted signing off 1846; fair level but
heavy QRM. (Ferguson, N. C.)

Luxembourg — Radio Luxembourg
has dropped the 19-m. (15.350} channel
and now transmits on 6.090 at 0600-
0800 in Flemish, 1300-1900 in English.
(WRH)

Malaya—BFEBS, 15.435, Singapore,
noted at good level around 0758; had
BBC news relay 0800. (Ferguson,
N. C.) Current (announced) schedules
are to India and Pakistan 0800-0300,
17.755; 0915-1030, 15.435; 1030-1135,
17.755, 15.435. To Burma and Thailand
0800-0815, 11.955; 0815-0900, 7.120;
0900-1030, 11.955; 1030-1135, 11.955.
7.120, (Catch, England)

Mexico—XEX, 6.065, noted opening
0800. (Stark, Texas) XEEP, 6.135,
Mexico City, heard around 2115-2200
with bad QRM. (Robbins, Ind.)

Monaco—Monte Carlo, 6.035, 9.785,
still noted Fridays with English pro-
gram (“Back to the Bible”) 1730-1800A
sign-off. (Bellington, N. Y.}

Mozambigue—When this was com-
piled, Lourenco Marques was still
using 9.79A for its Portuguese session
starting 0000. (Bellington, N. Y.)

New Zealand—Schedules of Radio
New Zealand, received airmail, in-
clude to Australia 1300-1545, ZL2,
9.540; 1600-0145, ZL10, 15.220; 0200-
closedown, ZL2, 9.540. To the Islands,
1300-1545, ZL8, 9.620; 1600-0145, Z14,
15.280; 0200-closedown, ZL8, 9.620.
Closedown at present is 0545 week-
days: 0620 Sat.; 0500 Sun. Demattei,
Calif., notes the 11,78 channel quite

www americanradiohistorvy com

Maximo D. Atienza is station manager of
the Far East Broadcasting Company. Ma-

nila. “Call of the Orient” uses six trans-
mitters and 32 languages and dialects to
"bring the Orient the Gospel of Christ.”

strong 2300-0130; Bishop, Ohio, finds
the 15.280 channel reasonably good
around 2103-2130.

Nicaragua — YNEQ, Managua, L«
Voz de Victoria, is still on 6.065; identi-
fies 0725. (Stark, Texas)

North Korea—GDX-aren, Sweden,
reports Pyongyang on 4.400A around
1550 to sign-off 1800; relays Radio
Moscow’s Korean program 1730-1759.

Outer Mongolia—Ulan-Bator-Choto
noted on 6.430 parallel 5.265 around
1830-1935. (GDX-aren, Sweden)

Pakistan — Radio Pakistan noted
opening 2015 with announcement “You
are listening to a test transmission from
Radio Pakistan directed to Southeast
Asia on 11.885 and 15.?77? (probably
15.270) in the 25- and 19-meter bands”;
weak level on 11.885. (Niblack, Ind.}
Heard in Australia on 11.885 at 0500
with news and music in Home Service;
on 15.270 at 2130 with English news,
music; on 7.010 at 1535. (Sanderson)
Noted signing on 1430 in test to Tur-
key; from 1515-1600 to United King-
dom; on 7.010, 9.484. General Over-
seas Service in slow-speed news noted
1210-1230 now on 7.010, 9.484; Western
music heard with English announce-
ments from Dacea, 15.620, at 0400-0430;
still tests to Indonesia 0630-0715 at
17.835, 15.270. (Pearce, England)

Panama — Radio Programas Conti-
nental, 599A, noted 2230; news in
Spanish 2245. (Niblack, Ind) A har-
monic of this one has been found
around 11.990. (Stark, Texas} HOLA,
9.505, Colon, signs off weekdays 2300
but runs on Saturdays to 0200 (Sun.)

Peru — OAX4T, 9562, Lima, noted
0015 at excellent strength in Spanish
program of music and news. (Sander-
son, Australia) Noted parallel with
6.080A recently around 2300 and sign-
ing off 0053. (Bellington, N. Y.) Lima,
15.105, heard with music and announce-
ments in Spanish when tuned 1940;
identified 1945. (Ferguson, N. C))

Philippines — Sanderson, Australia,
reports DZH7 on 9.755 with religious
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program 0430; DZB2, 3320, at 0500
with news. music. Stark, Texas, notes
DZH5, 9.690, fading in 0800; English
heard to after 0830.

Poland—Warsaw noted at good lev-
el on 7.145 in English 1615-1645; also
audible on 7.205, 9.556. (Pearce, Eng-
land) Noted on 11.74 at 1700-1800 in
English. (Baetz, Ill.)
English to North America 0715-0800
on 15.120. (Fried, Mich., others)

Portugal—Radio Clube Portuguese,
Parede, uses CSB51, 12.8653. at 0400-
0800, 1300-1900 (Sun. 0400-1900); all-
Portuguese with newscasts 0500, 0700,
1330, 1845. (WRH) Lisbon, 9.745,
11.962A noted lalely running as late as
1830 closedown. (Niblack, Ind.; Bel-
lington, N, Y., others)

Portuguese India--Radio Goa, 9.610,
is heard in Sweden some days 1030-
1100 with “Bringing Christ to the
Nations” (English). (NATTUGGLAN,
Sweden) Noted on 17.895 at 0230 with
request program of popular tunes and
commercial announcements; heard to
0400 at fair strength. (Sanderson, Aus-
tralia) Normally runs to 0430A but
sometimes is used 0435-0450 for a
transmission to Portugal. (Radio Aus-
tralia)

Roumania—Bucharest can be heard
1400 with English session on 9.252. (Ra-
dio Sweden; Pearce, England)

Sierra Leone—According to “Radio
Amateur,” London, the experimental
station at Freetown has c¢losed down,
due to lack of funds. Experimental
broadcasts, mostly relays from the
BBC, were carried out until July 14,
1951, around 0600-0900, 1300-1700, over
9.630 using a Cossor Type 1509 trans-
mitter of 300 watts output and a half-
wave dipole antenna running N-S at
T00 feet ASL.

South Africa—SABC airmailed these
current schedules—Johannesburg
English program, 4.80 at 2345-0130
(Sun. 0055-0130) ; 7.229, 0315-0715 (Sat.
0315-0830, Sun. 0315-0800); 4.80, 0900-
1320 (Sat. 0840-1315, Sun. 0810-1315);
3.29, 1330-1605 (Sat. 1325-1700, Sun.
1325-1603). Afrikaans program, 4.89,
2345-0130 (Sun. 0055-0130) ; 7.275, 0315-
0715 (Sat. 0315-0830, Sun. 0315-0900) ;
4.89, 0900-1350 (Sat. 0840-1350. Sun.
0910-1355) ; 3.45, 1200-1605 (Sat. 1200-
1700, Sun. 1200-1605). Commercial Pro-
gram (“Springbok Radio”), 4.945, 2300-
0130 (Sun. 0000-0130) ; 7.295, 0130-0900;
4.945, 0900-1330; 3.356, 1330-1700 (Sun.
1330-1600).

Cape Town — Afrikaans program,
5.89, 2345-0130 (Sun. 0055-0130); 9.615,
Mon.-Fri.,, 0315-0715, 0900-1330: Sat.
asnd Sun. 0315-1330; 5.89, Mon.-Fri. and

un.,
Service (experimental transmitter) —
Johannesburg Program, 15.23, Mon.-
Fri., 0330-0715, Sat. and Sun. 0330-
1045; 11.937, daily, 1300-1505; carries
Afrikaans Program, Sun., Mon., Wed.,
Fri., and English Program Tues. Thur,,
Sat. Eaperimental Transmitter (to
South West Africa) — Johannesburg
(English) Program, 9.68, at same times
as Johannesburg English programs
listed above.

(Continued on page 101)

July, 1952

Good level in |

1345-1603, Sat. 1345-1645. African |

FROM THIS
GREAT

v nmﬁqmrm T0 YOU

Fmest Ouallty at lo west Prices

TV KITS, WIRED CHASSIS, and SETS

CABINETS, COMPONENTS INSTRUMENTS, and ACCESSORIES

NEW LOW PRICES

on Top Quality TV Picture Tubes:
® FREE—VALUABLE PREMIUMS:

With every Transvision tube you buy, you get a Mer.
chandise Premium Coupon of real value. Write for list.

¢ TRADE-IN ALLOWANCE on old tubes:

Make from .57 50 to $5.00 glass allowance New . .. YRANSVISION Picture Tube PRICES
on each “dud.” = ot Cost. WITHOUT
® FULL 2 YR, GUARANTEE: S e
Only Transvision gives you a Guarantee 129 Giass 1348 1575
(any typed
for 24 months. 12w e 15 1525
COMPARE: Get the full details on the e 640 .
Transvision tube deal today. 16 Mewt 1990 an
( )
FREE BOOKLET: ''insioe crr, 16" R or 1050 as
or What You Should Know About Picture "“‘I?:”"“" vy 0
Tubes.' Written by CRT experts, illus- 197 wet o 2395 ns
teated. It will MAKE MONEY FOR Ghass tary Lype)
YOU. WRITE FOR IT NOW. 200p4 B9 £

Make Big Money with Transvision’s

TESTE R-REACTIVATOR

FOR PICTURE TUBES

Tests Picture Tubes and Renews Brightness of
Your Dim Picture Tubes. Without removing pic-

ture tube from set, mcasure Cathode emis- s
I g net

sion . . . locate shorts between elements
. locate high rvesistance shorts or leak-
Fully
Guaranteed.

age as high as 3 megofims. Then, RE-
ACTIVATE dim picture tubes if there’s
no mechanical break in tube. 110V.60
cycles; weighs 3 Ibs.
AT NEW LOW PRICE

Iinprove TV installations; save half the work with
the Transvision Field Strength Meter. Especially
good for fringe areas—measures field
strength as low as 10 microvolls.ssq
Model FSM-1, complete with tubes. . net

BEAUTIFUL TY CONSOLES
Tieal for Custom-Building or Conversion.

start from 549

IFactory prices
Send tor Cabinet Ga(alon now.

MULTI-SET CONNECTORS

feed up te 5 TV Sets from I Anicuna
Prices: Multi-Set Conn. for 2 sets $4.95 list™
For 3 or 4 Sels:, cgweoes o » indiamadne foini 4 7.95 list™

*Dealers, write for discounts

U.H.F. ADAPTERS|

will be available for all Transvision Sets

Wri’e_fcr Tr:nsvision's Factory
Agent Plan and complete
literature

TRA 1NCO E .EAYTE]‘:N!
E NTH m)m r:';{\es » Request B
[y} 1
FRE Elecu 0"&05 fc to_ COV l'r\' C“FS“EF_
sample €oPY- ant ma!““’i‘m\d mines 0‘ -‘

i 1‘ c\\es Conve
‘acdressORIaRIL o mmv iss o
SU‘JS““‘“” vroduciig Saleter TODAY!

SERCRLERE T RANSVISION, INC. NEW ROCHELLE, N. Y,

sion.
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Available from stock

at TRIAD
jobbers!

“The World's Smallest
Hermetically Sealed
Transformer™

"Miniaturization has hecome increas-
ingly important in the design of all
types of electronic equipment. Use
of improved core materials and bet-
ter winding techniques in our JAF
series permits these great reduc-
tions in size and weight of low level
audio transtormers. TRIAD JAF Trans-
formers, as listed below, are “the
world's smallest hermetically sealed
transformers.” All have 45 db. shield-
ing and are available in MIL standard
AF case as shown above. Carried as
stock items at all Triad jobbers.

Impedance Req. List

Secondary  Resp. Price
600/250/50 50000 100.10000%$14.50
600/250/50 §250000 300-3000 [15.30
6007250750 160000 C.T. | 100-10000]15.30
15000 50000 100.10000§ 13.60
15000 60000 C.T. | 100-10000]14.50
15000 95000 C.T | 350-5000 {15.30
15000 60074250450 100-10000 [14.50
15000 60072504503 350-5000 {14.50
JAF-23 {20000 C 600/250450| 100-10000115.30
JAF-31 }600/250/501 600/250450] 100-10000 § 14.50
JAF-101]50 h.-] Ma. 1160

Type
L[B Primary
JAFA
JAF-2
JAF-3
JAF-11
JAF12
TJAF-13
JAF-21
*JAF.22

Maximum level +ld dom.
except JAF-1, 2 and 3 (0 dbm.;

Write for Catalog TR-52A

*DC in primary.

TRANSFOGRMER MFG. CO.

Plant, General offices: 4055 Redwood Ave.
Venice Area, Los Angeles, Calif.

Address correspondence to: Box 17813
Los Angeles 34, Calif.

b

What’s New in Radio
(Continued from page 80)

high-heat element is particularly well-
suited for production-line work and
with the three “Tiplets” is adaptable
to a wide variety of production line
applications.

Complete data on these new units is
available from the company’s distribu-
tors or from the company direct.

POWER SUPPLY

MclIntosh Laboratories, Inc. of Bing-
hamton, New York has introduced a
new power supply, the D-101.

The new unit can be used whenever
a separate power supply is required to
power the company’s AE2-A preampli-
fier-equalizer, when this unit is to be

-
i &
{ &

g
% /

operated as a remote control panel at a
distance greater than 30 feet from the
power amplifier, or whenever a general
purpose power supply is needed.

The power transformer and rectifier
tube are capable of delivering d.c. cur-
rent up to 40 ma. and by properly
modifying the filter circuit, the useful-
ness of this supply can be extended to
this increased current rating. The rip-
ple frequency voltage output level is
less than 800 microvolts.

TRANSISTORS AVAILABLE

Federated Purchaser, Inc. of 911 S.
Grand, Los Angeles 15, California now
has available stocks of the new junc-
tion-type transistor manufactured by
Germanium Products Corp. of Jersey
City, New Jersey.

The transistor consists of three tiny
crystals of germanium compounds,
placed end to end and embedded in
clear plastic.

While the initial output of tran-
sistors from Germanium Products
Corp. will most likely be channeled

to top priority development in the
field of guided missile flight, etc., ac-
celerated delivery schedules will soon
make these units available for civilian
markets.
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For full details on these transistors
and delivery data, write to the national
distributor, Federated Purchaser, Inc.

HORNS AND SPEAKERS

Racon Electric Co., 52 East 19th
Street, New York 3, New York has re-
leased a new line of horns and loud-
speakers which have been designed
especially for use in sound systems re-
quiring high intelligibility combined
with mechanical and electrical rug-
gedness and wide horizontal angle of
coverage. All of the models incorpo-
rate husky, non-resonant cast alumi-
num bells.

The COB-15 and COB-16 are of re-
entrant design, will handle 25 watts of
program material continuously and are
provided with driver units enclosed in
watertight covers. Response range is
350 to 11,000 cps; horizontal dispersion
is 60 degrees; and vertical dispersion
30 degrees.

The Model RE-32 is of “straight”
horn design with a nominal cut-off at
500 cycles which results in crisp. highly
articulate quality. Horizontal disper-
sion is 90 degrees, and vertical disper-
sion is 60 degrees.

The Model CHU is a 15.000 cycle
driver unit for use with the RE-32
horn when the latter is employed as
a tweeter in two- and three-way high-
fidelity systems. When coupled to the
proper crossover nctwork, 15-20 watts
of program material can be handled.

Technical data sheets on these and
other units in the company’s line are
available on request.

RADIO HARDWARE
Walter L. Schott Co., 3225 Exposi-
tion Place, Los Angeles 18, California
has introduced a line of radio and tele-

vision hardware which has been desig-
nated as the ‘“Walsco 50 Line.”

The new line is housed in attractive
plastic containers which have unlim-
ited uses on every busy, congested
work bench. Each container is clearly
marked, and the items are plainly vis-
ible, which makes it easy for the tech-
nician to select his hardware rapidly.

The “Walsco 50 Line” is now being
shown by jobbers throughout the
country.

BOOSTER-CONVERTER

Sutton Electronics Company, Inc.
of Lexington, Ky. has developed a new
booster-converter combination unit
which houses both a v.h.f. booster and
a u.h.f. converter in a single cabinet.

RADIO & TELEVISION NEWS
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COMPLETE

ONLY. ..

FREE soloerinc won
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GET A WELL-PAYING JOB

BUILD 15 RADIOS

ABSOLUTELY NO PREVIOUS TRAINING NEEDED
EXCELLENT BACKGROUND FOR TELEVISION

10-DAY MONEY-BACK GUARANTEE

WHAT THE 1952 PROGRESSIVE RADIO “EDU-KIT” OFFERS YOU:

This is a practical home radio course. You learn theory, construction, operation.
trouble shooting, code. You build RECEIVERS, TRANSMITTERS, AMPLIFIERS.
CONI; OSCILLATOR, SIGNAL TRACIR.

You start with a simple radio circuit. and gradually advance to more complex
circuits. No previous background is required. No instructor is needed. All parts
and instructions are included and every singie step is clearly explained.

All parts are guaranteed, individually packaged, identified, and explained.

There is nothing extra to buy. You receive all parts, tools and instruetions at
once. You Keep everything: there is absolutely nothing ¥You return to us.

You can easily pay for the kit in a short time by repairing radios. Use the tester
and signal tracer for servicing. The signal trucer alone is worth more than the
price of the entire Kit.

USED BY RADIO SCHOOLS AND GOVERNMENT AGENCIES!

The Progressive Radio “Edu-Kit” includes tubes, paper condensers. mica conden-
sers, electrolytic condensers. variable condensers. selenium reciifiers. chassis, hard-
ware, tie strips, tube sockets. solder, wire, soldering iron., tubhing, coils, instruction
bool:, radio tester, €te.; in brief, everything you need in a practical radio course.

GO INTO A PROFITABLE BUSINESS
AND PLAN FOR A FUTURE

Send for further information and recelve FREE Radio & TV Trouble-Shooting Guide. Or order direct from this
ad and recclve FREE Code Oscillator Key (Value $2,95) in addition to Radlo and TV Trouble Shooting Guide.

Postaye prepaid on Cash orders—C.0.D. orders accepted in U.S.A.

PROGRESSIVE ELECTRONICS C€O.

9UNIOA E. =i DEP.W 7 BROOKLN!'NEWYORK B T P
1 ) o,
* performs where other

| high gain antennas fail !
The world’s highest gain all-band antenna. reliable TV technicians, each test proved the
The "Big Jack’’ gives you station cut Yagi ability of BIG JACK” to deliver sufficient
performance —yet—you receive all channels signal to the TV set where other high gain
2 through 13. Field tested in many areas by antennas have failed.

» Radiation lobe:

High band:
6° left to right

» Half wave dipoles
featured for
HIGH GAIN

» Fanned to 45° for

Low band: 300 ohm impedence

8° left to right

’ Directive reflector
» Gain ratio in com- for additional GAIN
parison to dipoles

cut to station

High band:
8 times dipole

» 7/16” aluminum
tubing: Crimped ends:

Patent pending Oak Dowel pins

Low band:
9 times dipole MODEL BJ 1: This model is packed complete with . Aluminum Cross Arm
stacking bars in 1 and 2 bay units.

vt KAY-TOWNES Antenna Co. oconcin
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For seund frucks « porades
arnivals > resorts o husses
outdeor meetings

ECONOMICAL
MOBILE
AMPLIFIERS

MODEL E-25MP

Newcemb mobile amplifiers are carefully built for

the rugged conditions of mobile use and to de-

liver consistently the top quality performance you
expect from any Newcomb amplifier. Dollar for
dollar they give you more good service, more
convenient operotional features and more all
around, long-time satisfaction.

MODEL E-25MP delivers 25 watts from either 6 volt
battery or 117 A.C. It has o standby switch, sep-
arate power and phono switches and inputs for 2
mikes and 1 phono. Heavy duty plugs. 2000 volt
hermetically sealed buffer condenser. Phase cor-
tection capacitotor for phono motor.

MODEL E-25M is the some omplifier without phono
top.

MODEL E-10M is a rugged, low cost, 10 watt unit
olso for either battery or A.C. power. Hos standby
switch, inputs for 1 mike, 1 phono. Special mount-

ing simplifies installation ond removol.
Sead fox futt
cafornmalion

today!

...0.0..’ ~. e

~

SE

NEWCOMB

AUDIO PRODUCTS €O.

Dept. F, 6824 Lexington Ave., Hellywood 38, Calif.
100

! According {c the company, installa-
tion consists merely of connceting the
antenna lead-in from the television re-
ceiver to the terminal board at the rear
of the unit.

The new unit has its own power sup-
ply, a crystal mixer, and two tubes (a

i,

o

1

6AF4 and a 6J8). The power supply.
which is at the rear of the chassis, op-
erates on 110-117 volt a.c. The 6J6 is
used in a balanced push-pull amplifier
circuit and a selenium rectifier is used
to provide “B+.”

Operation of the booster-converter is
by means of three control knobs on the
front panel, the knob controlling the
v.h.f. booster operation is on the left,
the u.h.f. channel number indications
are at the right, with the tuning knob
in the center.

PHONE PLUG

Curter Parts Co., 213 West Institute
Place, Chicago 10, Illinois has intro-
duced a miniature phone plug which
has been tradenamed the’“imp.”

The tip and sleeve of the new plug
fit standard 2-conductor jacks but the
molded Bakelite handle has been re-
duced to about half normal size. Added
convenience and important savings in
space are obtained with this new de-
sign, according to the manufacturer.

CROSLEY "ULTRATUNER"

The Crosley Division of Avco Manru-
facturing Corporation, Cincinnati, Ohio
has demonstrated a production model
of its “Ultratuner,” an ultra-high-fre-
quency adapter which will enable every
television receiver cver built by the
company to cover all channels in the

lpresent v.hf and proposed uh.f.
ranges.

The tuner is housed in a small, at-
tractive plastic case and incorporates a
built-in antenna for the u.h.f. band.
Provision is made for connecting an
outside antenna if required. A flick of
the control knob on the front of the
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“Ultratuner” automatically places ei-
ther the v.h.f. or u.h.f. antenna in oper-
ation.

Although designed for Crosley re-
ceivers, the new adapter can be used
with any continuous tuner set at 127
mc. as the if, for the conversion.

NOVICE XMITTER KIT

Avrow Electronics Inc., 82 Cortlandt
Street, New York 7, New York has in-
troduced a compact, inexpensive, Crys-
tal-controlled, two-tube transmitter
which has been designed especially for
the beginning ham.

The new transmitter comes in kit
form complete with power supply. This
10-watt unit covers the 80-meter band
and features a 350-velt power supply,
a 0-100 ma. d.c. visual meter, built-in
antenna tuner, built-in keying jack,
and crystal control between 3700-3750
ke. Tubes used are a 6AG7 and a 6X5
in the power supply. A feature of this
unit is that any length of wire up to

25 feet can be used as an antenna.

The kit comes complete with all
parts except the 80-meter crystal
which is available at a slight addi-
tional charge.

ELECTRONIC VOLTMETER

Ballantine Laboratories, Inc. of Boon-
ton, N. J. is in production on its new
Model 314 electronic voltmeter.

This latest development in the field
of sensitive, wide-band electronic volt-
meters measures a.c. voltages from 100
microvolts to 1000 volts in the fre-
quency range 15 cycles to 6 me. Its ac-
curacy of 3% up to 3 mc. and 5% above
is the same at all points on the single
logarithmic voltage scale.

With its probe, the input impedance
is 6 uufd. shunted by 11 megohms and
the voltage range is 1 millivolt to 1000
volts in 6 decade ranges. Without the
probe the instrument may be used to
measure down to 100 microvolts but
the input impedance is reduced to 25
upfd. shunted by 1.1 megohms.

One of the unique features of the
unit is its probe which has a self-hold-
ing connector tip and also a ground
clamp especially designed to insure a
low impedance ground return.

TV-FM GENERATOR

Radio City Products Co., Inc. of 152
West 25th Street, New York 1, New
York is currently in production on a
TV-FM generator which has been
tradenamed the “Do-All”

This easily-portable instrument pro-
vides for the checking of front ends

RABIG & TELEVISION NEWS
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and i.f's, horizontal linearity, vertical
linearity, picture size, picturc position,
focus coil, and ion trap. The unit cov-
. o » F ]
ers all television and FM bands on //
fundamentals. ~——
Specifications on this compact in-
strument arc available on request \/
from the company.
: [
International Short-Wave MN26C BENDIX RADIO SCR 625 Famous Minc Detector
l (Continued from page 97) I For Prospectoprls. riners.’Oil Companies,
umbers, erc.
COMPASS This unit is being offered nou.'l at a consider-
. . able rednction in price. tecently advertised at
“Springbok Radio,” 4.945, logged ... complete with tubes, MN28C eon- $79.50 it is now available in the same brand
2335-0015; terrific aircraft QRM; many trol hox, loop transmission cable, Pt R style careying case
commercials and frequent time checks MN20F loop, tlexible ea- B o
- ey g o 61.50| | $59.50 “usr
noted, also various types of popular es, plugs, cte..... = LAST!
music. (Patterson, Ga.) =1
South Korea—Taegu, 4.770, and (@) Check these Ttema wte for pu‘ced./
Fusap. 7 S0, nelap: VO at G600- BC-733-D LOCALIZED RECEIVER. Cowmpl ith  SCR-522
-733- WALVZAE. L IVTER, i - VIt AN ail-
0700. (ISWC London) . lu;n-& u“(l erystals. ongiliie Wit able as (‘nm‘p;l;llte\n } 1 1\n~u-lw:‘ all
Southern Rhodesia —ZEAF, Salis- Ty ﬁl(l}‘l‘\\'i‘\\lro‘t‘”“l ) ReyGTIDE paTh I (‘11‘1\ i 3
hury, sent schedule of 3.320, 7.5 kw,, BC.732 CONTIOL LOX for i BE-638-A KIEQUENCY M. (mu.
: 7 1.
7.285, 7.5 Lkw. 9490, 1 kw., Sundays ARN. 7.u m\[.\nc DIRECTION FINDER., Complete IDG;APN 4 LORAN INDICATOI,
¥ installation 9/APN-4 1O RECETIVER POWER SUPPLY,
0300-0700, 1100-1500, weekdays 0400- SCR-269-6 AUTOMATIC DIRECTION FINDER. RT34/APS 13 '[‘I\\II. WairNa TRANSCEIVELR. 420
0700, 1000-1500; additional period of Rmied) Hgalln.io
BBC news is relayed daily except Sun- onn hn hl Q s
days and public h)c,)lirlays on 3.32]0, 7.283 C A D uEu NUIPMENT CR-274N
ew
at 0100. {(Catch, England) BC-132 ANTENNA BELAY. les Less Tubes §758 New
Spuin—Radio Nacionul de Espana en B e e ¥ 105 BC=453 AW IS bremer a3
Malaga, 7.022, has news in Spanish BGrza bty llcT] kel 9'1':)”\\{-IUGL?:”:':"\':;l‘d\"""jle $0.95
1545. (Lepple, Germany, via URDXC) MC 2|5' . FT277 MOUEH NG HACE Tor 2 s N
. 3 . - -2 UN NG LA Y
Madrid, 9.363, noted with Bngiish for BC.496 210@11-10\ It = FT.221 (mll‘:h v r f“) Hids

A g =46 1" R[S - MOUNTING I I \ f i F'I'-22 =

North America at 1800 and 2215. l Bz CONTIOLBOX o 295 FT-220 MOUNTING KA N :':In' e 10
K g . . . 2 DS ove s 3 IR e i 2.25
_‘WOY ley, Calif.) Noted signing off BELiSs 60 NC 1 RECEIVIER. Wil FT-225 MOUNTING FLATE for 86186 325
2245 at good level in N. ¥. (Shuker) rubes ... .. 9.95 14.95 BC-456 MODULATOR. For SCR-274. .. 4.50
Sweden — Radio Sweden, 15155, 7
. T 1 >3 >
gote(l ?gO(il cW::l]h) news, like a local in ‘ <) mnté[q Smm&:. REVERSIBLE MOTOR
onn. abcock
Swit (‘l i \B d 7.210 2 TRANSMITTERS RL-42 24 VDC. With antenna reel and cluteh.
witzerland—Berne, 7.210, noted at BC.437 (458 MC) anl BC-458 {537 M. USED $4.50
i . ¢ v IR I transmitt Mipnient  just y U e b e i Sl T
%?A(f)dd ](;VCI in Fla. around 2030-2130. ilg\:!ml:lg?ll:mitl.\‘u" Illg::«g:l:hu undll‘\[hllsljr(-:l'llni rog!;]:r:lu B NN e 1 1) e ) cmce T ol i .... 8.75
ade EACH e 4 [
Syric—Damascus. 11.913 A, good level
in English period 1630-1730 closedown. MOTOR ARC'4 TRANSCEIVER

i 8 = 21 YD, Series wound, ul loteh. 140-144 MC. Complete with control box. tubes.
(Baitzel, N. J.) Uses French on 7.145 Bena o i e S0 Lot tk “Com 12/24 VM dynamotor. This bs a special redie:
at 0230. adio Sweden plete with Jjunction box. 2 atljustable tion for this month ouly.

$9.95
Taiwan—*"“Voice of Free China” Hindt =witches. (..\ntl candition. . ....... T ¥ oy .
11.920A, Taipeh, noted to Europe =4 77{ -ella ) S e zg! /
around 1400-1530 {(when is buried by o « €a ﬁ
Damascus signing on); news is around T.32-DESK STAND MICROPIIOXE, Good used condition ... oo N F— s 275
e q — 4 t t oty o mpedance ew, =39 .  Used. s oo {§BT 0800 S o .
1420-1445. (Pearce, England) Radio HS-38—IIE: \Dgh; [Uield,mc::\;:l:::omi:lelon “sll 3t NEEnad b i i Readiflsdih T . 228
H . HS-23—HEADSET. High i d v $4.95, HS-33—HEANSET. Luw imp. Néw. g & 6.95
Suge(len says this onc can be heard €D.307—[XT. CORD for 18.23.2%. New, 85¢. L1P MIKE. Nuvs Tvie. Rew. .. . ... ‘98
daily 1400-1600. In verifying the 7.133A | EYTENSION CORI) and SWITCii ASSEMBLY for Tip and throat mikes. New. ... . -
- A R —DM ew, $4.95 RS-38—MIRE. Used. .. ........... 3 7 3 g
channel, Taipeh listed BED6, 11.735; 1-97—1IAS METER. New, 53.95; Used. . . . ... AT PO S ) oea § o . . 295
BED7 7.130: BED29 6 095 BED?2 670 ;g-f;TL’?‘I\.\'](,:Ol‘J.\iII'I(’.qdl.'ll--:.? f.l\ICI)‘cfo;“Iic«:iTIS nln;l/!);c-ln(l:. Used. . ... & 3 13':2
t s ' . p D 4 s —AX VER SUPPLY -223 Xmtr. 12724 VDC inbut. New . - d
]{C,; BLDB_ ]5235. and BED4, 11725. TU-17—TUNING UNIT (2-3 J\IC‘.); for BC-‘.Z‘.Z':!: ';r'msmiuer. Use:.ll.. =R g 2.95
i oG . TU-25——TUNING UNIT (3.5-6.2 MC) for BC-223 Xmtr. Used. ... 2.95
ownership as ‘“The Broadcasting Cor- 1.70—=§" TUNING METER., Rew, $2.50. IN-4A—L/it TUNING ME 3.95
poration of China”: sent attractive | T SPILOT MIKE c)ovmon.' BOX, New...... 2 & LA b e s iA3ikafl 398
’ —C with azimuth scale. ew . A8 s g mabosame 8 6.95
card in blue and vellow. (Kary, Pa.) BC-703—INTBItPIIONE AMPLIFIER. Baiters onerated, light wi. Complete with tubes, shock maunt
Thailand — Bangkok, 11.910. noted RC-43—MARKER BEACON ANTENNA  INSTALLATION KIT. Complete with plugs and nsulutors.

m G . = ©88 \wire T eI It e ImMmm ey 1.95
closing in English 1025. (GDX-aren, BC-1023—7 5 MC. MARKER REACON RECEIVER. Complete with tubes, mig. r: 1095
S\Veden) BK-22—RELAY JUNCTION NOX. Used. $2.50. BC-629—IJACK BOX for SCR-5 1.75

Trans-Jordan—Although the Hashi- o o
mite Jordan Broadcasting Service Ra- MC-21 7 C MB

o ST : y BC-624 VHF RECEIVER. freq range 100-156
!nal-ldh stitl lists its f1 equency as 7.010, {\I(I)'(r)TPEPe'?\'gggMABl}H\) AgTOSI\rz\; TK%NS_ Besas ¥Hr ReGEIVER, e, o 1§(‘| 5
it is actually heard in England on b : sl B omilets) withy in= vepston tlope, Usist, gnou coud. .

b ! y structions for matching to I-82 Indica- BC.625 VHF TRANSMITTER. veq. range 100-
6.995A in Arabic from around 1200 to tor. Used. excellent condinon. 136 MC.  Less tuhcs & crystals, with conversion
g dope.
143,0 .CIQSCdO\Vl]. (Pearce) $ Used, gool condhition, ................ $ l 2'95
Trinidad—VP4RD noted on 3.270 to Only BEIHY INATRERS TR $29.95
2200 with good level but terrific QRN. { RECRIMTL Tor Set . =
(Robbins, Ind.) INDUSTRIAL CORPORATIONS $5.00 MINIMUM ORDER ACCEPTED. All shpts. F.O.1.
i =N Write or wire for our new Catnlogue listing  whse. Cal. residents add sales tax with remittance. 20%
Turkey Radio Ankara now uses complete line of Military Electronics Equipment.  dep. Specify shpg. instructions.

9,465 and 15.160 for the English period

for Europe 1600-1645. (Pearce, Eng- 7460 N, Varna
land) The 15.160 outlet is like a local ARROW SAlES |Nc North Hollywood, California
in West Virginia. {Dalton) Heard sign- ' 1 J " ® SUnset 3-7319

ing off 1700 on 9.465. (Guterman, N, J)) 2

Still noted to North America 1815-1900 Cable Address : ARROWSALES
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LARGEST STOCK!

Your requirements of
large or small quanti- |
ties of relays can be (P
quickly supplied from our hufge stock,

Wide variety of types, all made by
leading manufacturers. Each relay is
brand new, inspected and fully guar-
anteed by Relay Sales.

v STANDARD TELEPHONE RELAYS
wSHORT TELEPHONE RELAYS
¥’ DUAL TELEPHONE RELAYS )/ SLOW
ACTING RELAYS |~ SEALED RELAYS
¥ ROTARY RELAYS )~ MIDGET RELAYS
v KEYING RELAYS ,~ DIFFERENTIAL
RELAYS | PLATE CURRENT RELAYS
Y ANTENNA SWITCHING RELAYS
v "'BK" SERIES ,~ STEPPERS & RATCHET
RELAYS ,~LATCHING & INTERLOCKING
RELAYS ,~ MECHANICAL ACTION RELAYS

¥ VOLTAGE REGULATORS )~ OVERLOAD
& CIRCUIT BREAKERS ) REVERSE
CURRENT RELAYS V AIRCRAFT

CONTACTORS »”MOTOR & CONTROL
DEVICES y TIMERS , SOLENOIDS

v RELAY ASSEMBLIES

New

RELAY SALES
CATALOG
NOW READY

s =""WRITE FOR YOUR
COPY TODAY

B33 W. CHICAGO AVE.

Dept. 8, Chicago 22, IlI.
102

over TAT, 9515, good level in New
Hampshire. (England)
Uruguay—CXA19, 11.835, Monte-
video, noted around 1800 in Spanish.
(Mast, N. Y.) :
USI (Indonesia) — “Voice of Indo-
nesia,” Djakarta, noted with English

I for India-Pakistan 0930-1030 on 15.150,

parallel 11.77, 4.910; at 1030 the 11.77
channel closed but continued in Hindi
over 15.150, 4.910; noted for Europe
and New Zealand 1400-1500 over
11.770, parallel 15.150 (repeat of 0930-
1030 session). (Pearce,' England) The
Indonesian noted around 0645-0930 on
11.093A is believed to be Amboina,
Ambon. (Stark, Texas)
USSR—Moscow noted on 5.960 with
English talk 1738-1742. (Rodger, Scot-
land) Heard on 15.180 signing on to
South East Asia in English 0900,
(Kary, Pa.) Brydges, N. C., reports
Moscow on approximately 15.250 at

| 1133. Kary, Pa., notes Espana Inde-

pendiente on 12.080A at 1450 in Span-
ish with strong level; announced 20,
21, and 24 meters.

Vatican—HVJ, 15.120, noted to 1030
sign-offi or fade-out; English 1000,
(Kary, Pa.) Heard on 5.968A with Slo-
vak language session 1600; QRM’'d by
jammer. (O’'Sullivan, England)

Venezuela—YVOC, 4.713, Coro, has
splendid signal evenings to at least
2130. (Howe, D. C.,, via URDXC)
YVMS, 4.850, Barquisimeto, noted with
English recordings 1910. (Catch, Eng-
land) YVLI was measured recently on
3.440 at 2150, moved up from 3.430.
(Oskay, N. 1)

Yugoslavia — Radio Ywugoslavia,
11.895A, noted with news in French
0200; news in English 0215. (Sander-
son, Australia; Pearce, England)
Noted on 9.505 with call 0930, followed
by news in Russian. (Pearce} By now
should be testing its new 100 kw. trans-
mitter, to be used for beams to North
America.

& * &
Press Time Flashes

Radio Africa, T.125A, noted 0920
with Spanish music and songs; signed
off this period 1104. (Pearce, England)

The transmitter of the Physical In-
stitute of Istanbul University, Turkey,
was built as a meteorology station and
is being tested irregularly; may broad-
cast from 7.1 to 7.3 and from 15.1 to
15.45; output 0.6 kw.; a regular trans-
mitter for the University is under con-
struction, to be 0.5 kw. Schedule.is
Mon., Wed., Fri. 0600-0700, Tue.,
Thur., Sun., 1330-1500; programs con-

sist of recorded music, The Technical -

School of Istanbul operates around
7.1 with an output of 0.05 kw. daily
1230-1330 using recorded Turkish and
Western music. Radio Izmir, Smyrna,
has 04 kw. and uses 64A at 1100-
1430; relays news 1200 and commen-
tary 1315 from Radio Ankara (pre-
sume this is Turkish—K. R. B.); trans-
missions are irregular. (WRH)

The British Far Eastern Broadcast-
ing Service, Singapore, is now using
11.820 at 0800-0830 to relay BBC news
to Radio Awustralia. (Hutchins, Radio
Australia) o
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Radio Jornal do Commercio, Recife,
Pernambuco, is now using ZYK2,
15.145, noted 1130 and signing off
1300 with announcements in English.
(Boice, Conn.)

Radio Free Asia has added another
Chinese dialect (Hakka) to its ses-
sions to Asia; Hakka is heard 0910-
0920; is on the air now daily except
Mon. 0700-1020 on 9.490, 11.940, 6.110,
and also uses Cantonese, Mandarin,
English. The 6.110 and 11.940 chan-
nels are relays via Manila, while 9.490
is relayed from Guam.

Sutton, Ohio, reports the Free Greek
Radio on 9.457TA in native 1300-1323,
S7.

Radio Sweden’s latest schedules are
—Owverseas Service—To Eastern Sea-
board of North America 1900-2145,
11.880; 0700-0745, 15.155. To Western
North America, 2300-2345, 11.795;
1600-1700, 15.155. To South America
1900-2100, 11.705; 0600-0645, 15.155;
1800-1900, 11.705. To Far East, 0800-
0845, 15.155; 1800-1845, 15.155. To
South East Asia and Western Aus-
tralia, 2300-2345, 15.155; 0900-0945,
15.155; 0945-1030, 15.155. To Middle
East, 2200-2245, 11.705; 1200-1245,
15.155. To Africa, 0000-0100, 15.155;
1300-1345, 15.155. European Service—
Swedish 1400-1430; German 1430-1500;
English 1500-1530; French 1530-1545,
all on 9.620. Swedish Home Service
—0000-0500 (Sun. 0000-0400}, 6.065;
0500-1110 (Sun. 0400-1110), 11.703;
1110-1700, 6.065; the Swedish Home
Service also is broadcast from Motalia,
12 kw., on 7.270. The Overseas Serv-
ice uses 100 kw,

A station measured on 7.114, noted
1645 tune-in, is believed to be Praia,
Cape Verde Islands; closed with “A
Portuguesa’ 1700, (Ferguson, -N. C.)

Radio Free Europe has been using
these measured channels—5.970, 5.985,
6.122, 6.150, 6.225, 7.145, 7.190, 7.284,
9.248, 9.608, 9.696, 11.450, 11.917, 12.190.
(WRH)

Predicted Zurich sunspot number for
July is 51, the same as for February;
March-June prediction was 52, (Stark,
Texas)

At press time, Warsaw seemed to be
using 11.815 for its “evening’ (EST)}
sessions to North America in English
around 1700-1800, 1930-2000, 2315-2345,
0030-0100. (Bellington, N. Y., others)

Regional stations in Iran are listed
by Bluman, Israel, as Tabriz, 6.092,
0930-1300 in Persian and Azerbaijani;
Meshed, 8015, at 0830-1015 fade-out
(oriental); Shiras, 6,845, at 0830-0945
fade-out (Persian and oriental); Isfa-
han, 7.960, at 0830-1130 sign-off, uses
12-tone interval and has interference
from the Kozani, Greece, outlet.

Radio Tetuan, Spanish Morocco,
now operates on 6.037; heard after
1600. (Radio Sweden) WRH lists these
summer schedules for Prague, Czecho-
slovakia—6.010, 2315-2355; 9.505, 0100-
0200; 9.550, 1500-1530, 1600-1630, 1700-
1820, 1930-2030; 11.760, 0400-0430;
11.840, 0545-0745; 17.830, 0750-0800;
English 0715-0745 on 11.840, 1400-1425
on 9.503, 1930-2000 on 9.550.

Japanese Time is now 14 hours ahead
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.Console . . . replace the
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°modern, easily-installed ~

ESPEY AM/FM;ASSIS

and your console js ‘““right-up-to-date”’

Unusual

Medern new low-uoltage It is not necessary to

spend a large sum of
money fo modernize
your old radio or io
become a “High Fi-
delity” enthusiast.
ESPEY chassis pro-
vide the Highest
Quality at moderate
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TEST-AD.IUSTl
TELEVISION SETS AT

Z/W |
CONVENIENCE

Even without station test pottern or in

remote, weak signal areas! ’

A television set will produce a picture only when I
it is supplied with a COMPOSITE VIDEO SIGNAL,
To check any TV set properly, you must have a
COMPQOSITE VIDEO SIGNAL. |

Every TV station sends a COMPOSITE VIDEO
SIGNAL when telecasting a program or a test pat-
tern. This COMPOSITE VIDEO SIGNAL is composed
of—(1} a synchronizing and blanking signal to lock
the free running raster into a frame of two inter-
laced fields, and —(2) a video signal to control the
amount of light and produce the picture (which
may be a program scene or a test pattern for analy-
Sis purposes).

atei 431

- o -
VIOED GENERATOR t ke l

MODEL |
665 l

|

The SUPREME COMPOSITE VIDEC GENERATOR
provides the same type of sync and blanking sig- |
na! as the TV station—even the equalizing pulses. |
In addition, it incorporates a video section which
generates a special test pattern for analysis and
adjustment of TV sets. Other patterns or pictures
can be presented by using auxiliary equipment
connected to the special “‘gated” video input sec-‘
tion of this versatile instrument. The Model 665
should not be confused with the cross-hatch or |
bar-pattern generators. The Supreme Model 665
supplies a COMPOSITE VIDEQ SIGNAL. i

Why lose time and money waiting for that ideal |
scens or test pattern to check a TV set? In fringe
or weak signal areas, you are strictly in the "“driver’s
seat" with a SUPREME COMPOSITE VIDEQ GEN-
ERATOR. Write SUPREME, Inc., Dept. A-7, GREEN-
WOOD, MISSISSIPPI for descriptive folder.

SUPREM

Qur 25th Year

SUPREME

| Testing Instruments |
“SUPREME BY COMPARISON® |
TUBE TESTERS o  OSCILLOSCOPES |
SIGNAL GENERATORS ® MULTI-METERS
FOR RADIO AND TELEVISION |
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of EST throughout the year; the Sum-
mer Time system has been dropped.
(WRH)

Summer schedules of Berne, Switzer-
land. include to North America 2030-
2300, 6.165, 7.210, 9.535, 9.665, 11.865;
to South Africa 0945-1130, 15.305; to
Eastern Australia, New Zealand, 0215-
0300, 11.865, 15.305, 17.784; to Western
Australia, Far East, 0400-0445, 11.865,
15.305, 17.784; to South East Asia,
Japan, 0745-0930, 11.865, 15.305, 17.784;
to India-Pakistan, 0945-1030, 11.865,
17.784; to the Middle East, 1145-1230,
11.865, 15.120; to United Kingdom,
Ireland, 1345-1530, 9.663, 6.055. Span-
ish and Portuguese, 1545-1715, 9.665,
6.055. To Latin America (Portuguese
1800-1815; Spanish 1830-2000), 11.865,

[ 11.715, 9.665, 9.535, 7.210. For Europe

0015-0140, 0500-0830, 1000-1730, 6.165,
9535. For Africa 0015-0140, 15.305;
0500-0730, 17.784; 1130-1730, 15.305.

JBD4, Kawachi, Japan, noted at
high level on 15.235 at 0105. (Tarr,
Wash. State) Budapest, 11.91, Hun-
gary, noted 1720 in English. (Lund,
Jowa) GDX-aren, Sweden, reports
CR6RG, Radio Diasrang, Dundo, An-
gola, is now on 6.860, heard around
1300-1430. And says Forces Broadcast-
ing Station, 7.950A, Kozani, Greece, is
heard in Sweden 0100-0130.

American representative of the Arc-
tic Listeners Club, Tromso, Norway, is
“Robby” Brown, 32 Kingsbury Road,
New Rochelle, New York, to whom in-
quiries as to membership should be
addressed. This new club issues a pe-
riodic bulletin called ‘Nordlyset”
(“Northern Lights”); it soon will
carry some articles in English in addi-

| tion to Norwegian.

Radio Bucharest, Roumania, now
operates four m.w. channels and s.w.
5.932; Radio Rowmania Libera broad-
casts on 6.210. 9.254, and new 12.032
(formerly 11.910). (Radio Sweden)

Rome, 15.400, noted with news 1245;
Radio Sweden, 15.155, good level 1300
in English for Africa. (Leary, Ind.)
VP4RD, 9.625, Port of Spain, Trinidad,
noted 0700 with sponsored programs.
(Robinson, N. Y.)

Belgrade, 9.305, Yugoslavia, noted
afternoons to sign-off 1800A; no Eng-
lish heard. Stockholm's 9.62 outlet
noted around 1520 with English ses-
sion in FEuropean Service. Madrid,
9.363, recently announced it is instal-
ling 120 kw. short-wave transmitters.
Copenhagen 9.52, is scheduled to North
America 2030-2130 and 2200-2300. Ra-
dio Free Burope officials advise that
most transmissions are confined to
channels of 5.970, 5.985, 6.020, 6.095,
6.150, 7.145, 7.192, 9.607, although some
other channels are being used irregu-
larly for experimental purposes. (Bel-
lington, N. Y.)

Radio Progresso de Honduras, 6.239,
San Pedro Sula, Honduras, is heard by
1900 and runs past 2230. (Stark, Texas)

Acknowledgment

Thanks for the fine reports. Keep
them coming to Kenneth R. Boord,
948 Stewartstown Road, Morgantown,
West Virginia, USA. . . . . KR.B.
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by
Pub-
lished by Philips Gloeilampemfabrie-
ken, Eindhoven, Netherlands. 281 pages.

“TRANSMITTING VALVES®
J. P. Heyboer and P. Zijlstra.

Price $6.25. Available in the United
States from Elsevier Press Inc, 402
Lovett Blvd,, Houston 6, Texas.

Although the subject matter of this
book covers a relatively limited field
of electronic engineering its appear-
ance fills a long-existing hiatus in the
literature.

The discussion has been confined to
the use of pentodes, tetrodes, and tri-
odes in transmitter circuits with the
result that each tube type is covered
thoroughly and painstakingly.

The book itself is divided into nine
chapters and an appendix. The chap-
ters cover the technology of transmit-
ting tubes, the classification of such
tubes, the triode as an r.f. power am-
plifier, the tetrode and pentode as r.f.
power amplifiers, modulation of the
r.f. power amplifier, transmitting tubes
as oscillators, transmitting tubes as
frequency multipliers, special tube
data, and the use of transmitting tubes
in high frequency applications.

The appendix includes Simpson’'s law,
the a.f. amplifiers operating class A
and class B, and constant current char-
acteristics.

Both the advanced student and the
professional engineer will find a wealth
of practical data at his fingertips with
this book in his library.

&® *® *

“SURVEY OF RADIO-FREQUEN-
CY TRANSMISSION LINES AND
WAVE GUIDES*” by E. S. Winlund.
Published by The Radio Club of Ameir-
ica, Inc., New York. 63 pages plus
catalogue section. Price $1.50. Paper
bound.

This compact publication is, in real-
ity, Vol. 28, No. 2 of the “Proceedings
of The Radio Club of America, Inc.”
but because of the widespread interest
in the subject matter of this particular
issue, copies are being offered to the
general public.

The book contains a comprehensive
historical survey of the field of trans-
mission lines and wave guides, plus
essential technical data condensed
from articles on the subject published
between 1919 and 1936. A 17-page bib-
liography lists additional sources of in-
formation on the topics.

Charts, tables, diagrams, and photo-
graphs form an essential part of this
discussion and they, along with the
necessary mathematical formulas, en-
able the author to present a great
amount of material in a relatively few
pages.

For persons whose vocational or
avocational interests lie in the field of
transmission lines and wave guides,
this book offers a wealth of pertinent
information.
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Multi-Band Cireuit
(Continued from page 45)

The stability of this transmitter is
excellent, which is mainly due to: 1.
Use of bandpass couplers throughout;
2. Class A buffer following the v.f.0.;
3. Shielding of the low-level couplers;
and 4. All decoupling connections to
one point on the chassis for each tube.

Even on 3.5 mc. it is possible to tune
the final through resonance without
loading or without noticeable drift of
the v.f.o. One must realize that the
oscillator is on the same frequency as
the final amplifier. The use of the
bandpass couplers eliminates any un-
wanted driving voltage at harmonic
frequencies, which is important in
avoiding TVI. On the high frequency
bands we still have push-pull opera-
tion which keeps the even harmonics
down to a low level.

The ease with which this rig, with
only two controls, can be operated for
QSYing in a band is well worth the
labor involved in constructing the
bandpass couplers.

Almost any exciter can be adapted
to this multi-band tank circuit. The
essential features which such an ex-
citer should have include availability
of output on alil the desired bands and
the inclusion of the final grid and plate
circuits as shown.

REFERENCES

1. QST, March 19}9.
2. CO., A<l 1950 and QST, August 1950.
3. Patent applied for.
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PROTECTPICTURE TUBES
By H. LEEPER
CATIIODE -RAY tubes from TV receiv-

s will roll if pluced unguoarcded
on the serviee beneh. An open metal
ring, shown in the photograph, will
keep the tube from rolling and bumping
nst another tube or part.

T'he open or half-ving was eut from a
discarded photogr .lpluc diffuser but
even the handle from a paint bucket
could be so utilized.

The ring is {uastened with a serew Lo a
Licavy wumh-n block but may be at-
tached 10 the beneh itself if room ean
be spared for it

Such an open r will hold the tubes
of older receivers, i.e.. those mounted
separately from the chassis, while the
sel is in operation on the beneh.

While the half-ring shown is about 11
inches across, it will catch the Eurger

tubes at some point where they may
be held. -

Half-ring keeps CR tube from rolling.
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SUPER-
SURPLUS

RAPIO
5 TANDARD
SURPLUS ‘)

NEW 12 VOLT
BATTERIES

For Mobile or light Airplunes. in

al factory boxes, Weight: 37
Lbz. Size: 612”7 wide x 107 long
x 10”7 high. Signal Corps Type

12 Voit, 34 AH.

4
BB-53.
A REAL TERRIFIC SURPLUS VALUE

WHILE THEY LAST
ALL NEW............... $995 EA.

VALUES

7~ __—|NOW BACK IN STOCK
. 3” TRIUMPH
OSCILLOGRAPH

lete Test Scope, with
in  Wobbulator. so as

to an TV or FM
T.-lr(; lrhlg; Oxmrmes fram
A.C.

I:mm.-d Suhr Al these
units  nave  heen  earclully

cs(‘ckcd nnd nre in  excellent
condit ion.
Buy. SPECIAL $34 9

ARC 5 EQUIPMENT:

TRANSMITTERS

3 to 4 MCS...%$14.95
4 to 5.3 MC5.. 8,95
5.3 to 7 MC5. .
All above mm;vlclc
all  tubes and erystal.
In exccllent condition,

R-4 /ARR-2 RECEIVER—

7.95
with

234.258 mMCS5
Complete with all tunes
a "L dﬂrlmmutor. Excel-
lent condi-
(30| B 9.95
RECEIVERS COMPONENTS
MOUNTING RACKS
190to 550 KC $16.95 ]S)Lmi,lle TrT-ms .s:.gg Ea.
uble Tau Ea
<) 9B W b Trible Kee, 0 2:28 Ko
6 to 9 mMCS. 9,95 E~2AEC-5 AUN'l"1E.NNA
All  abeve Reecivers Co\m -3 with Meter and 50
. MM vae.
complele with all cond. . ... .. Ea. 2
tubes and d¥ynamotor. PULNII.D-, SE‘I:.AST_OPUS\:‘ e
™ R UN
In  excellent  condi- Conips, w/tubes and dyna.
tion. motor. Ne,
cond. ....... 3".50

RADIO DIRECTION FINDER
tunes from 15 -40 KC and 100-1750

MODEL Dz-2 KC.
Reeciver

Combicte it. onerating on Voits D.C.
lLoop Asse ly and Iredestal nml 28 ant $75 00
Dynamotor.  All Brand New. . Sot

CAPACITORS o FIXED ‘o OIL FILLED

Solar, Pyrancl. C.D..
ALL D. c VOLTAGE RA‘I‘INGS

2 MFD. 400 V..$0.79 2 MNP .$1.25
3X3 MED. 400 Y .95 8 .73.95
10 MEDY. 400 v 2185 10 4.95

1 MFD. 600 V' .75 1 1.50

4 MFD. GUO V.. 1.95 4 2.2

5 MFD. (I0 V.. 1.95 [ 2.95

6 MFD. 600V. 195 1 1-95

7 MFD. GO0 V.. 1.95 2 1.05

8 MFD. 600 1.95 3 3 oo
8x8 MFI). GO0 V 2.25 .
10 MFD. 600 v.. 2.25 4 3.95
15 MFD. 600 . 2.95 1 3.95
20 MFED. 600 v.. 295 4 2 .. 5.85

1_MFD. 1000 V.. 1.00 1_MFD. 5000 V., 5.95

CAPACITORS TRANSMITTING VARIABLE

K 1 MMFD. to 75 MMFD. 147 Shacg .. .. .....- $1.95
=D 12 MMED. tp 125 MNIEFD, 3000 V., Peak. . ... 3.50
1 28 MMID, to rh. 8000 V. eak 3.95
*F 12 MMFD. to 150 8 'moo Vi Peak . 350
A7 MMFI. 1-n 17 V. Peak. . .00

* With National *'Voelvet vormm" Dial,
All New Tlammerlund. Cardwell, Eic.

BC-1206 BEACON RECEIVERS

Mmml‘ncun-«x l.w Detrola Raulio.
l h:lcr. Con-
SF7. 1
8SKT

i —6
K7. Excelleat .
ditlon. Cﬂ“:"]!!(‘ll‘ “‘? e con 57 95

SOUND POWERED HEAD AND CHEST SET

U-:e sAMe way 18 Tland Set except you have freedom or
hands,  No Halleries o power source reguired for o
Excellent Condtion. . ...... .. ...... $11.95

PROP PITCH MOTORS
For your Beam Aul.enn'x 20
Voll lo 32 Volt r 1DLG
1 s Motor 1‘ HPM
Gear _eduction. 704

L:!|||sx

eration.

12.24 VOLT TRANSFORMER

Opcn frame type 0-12-24 Volts @ 2 AmDbs., 115 Volts.
60 Cy. input, 3 5
Limited Quantity. All New. .. i ovew.saEad -

WILLARD 2 YOLT RADIO BATTERY

S NEW. Uncharged (:\1)1)r wt
4 Ibs.) TYPE 20-2. $2 50
Complete set of three wnh Box and
Connections to make a & volt. 20 Amp.
Hrs. Battery Uncharged
(Appr. wt. 15 Ibs.) . Set $8 95
Use-l

2 YOLT VIBRATORS., VEBHA S\*nchro:mue Ty\u-
in all portabie radios lm\lng L Volt wet <o s‘
[l L S 1 L e A T

MC-125 REMOTE TUNER UNIT

Part of RU-16 Recciver 30:1 Gera
lkeduced Spline Drive. All 0
L I p— a. B

6 GANG TUNING CONDENSER
Varfable wilth National 20:1 Wo . 300 MMFD.
per section. Eaeh uu:r ln:ulnu.-d from frame. 87 95
A TERRIFIC VALUE. . Each .

REVERSIBLE MOTOR
1/40 T1.P. Ball-bearing 3450
k..M. in Blast-proof case. Needs
only a capacitor for starting.  All
Brand New. 110 V.. 60
Cy. Special Low Priec. . $4-95
Suarting Capacitor.. . ... 50.69 Ea.

BC 375 TUNING UNITS
200 KC-500 KC: 4500 KC-6200 KC: 770
0 KC-10000 KC: 10000 KC- I2"700 I\C AW llll VL‘I‘-
nier DIal and many barls which alonc are wolth § times
our Low I'rice of $2.50 per unit

HI AMP. TRANSFORMER
11 Volt 85 A Output—115 Volt Gu Cy, Inbut. Idenl
for welding or Heavy I

Tubes or Heat:
ing. Approx. Wi, 50 Lbs.....SPECIAL at $l5-95 Ea

25 FT. TELESCOPIC ANTENNA

AIL Aluniinum in i G Ft. Telescoplng seetions. Com-
ete with deck 1l standof® 16 95
lngulators, Al New. .o iiinaoann - Ea.

BD-L@-61 DC VOLTAGE CONTROL PANEL
3 Circuit Yoltave Distributlon for use an up to 50 Volts
.C. Generator. Ci d ag unumy Cln.xmtr Conl.rol
I'anel or Mutor Ca I. one 0-H0 V.D.C. Meler:
three Q-15 Amp. D.C. M e e 10 :‘\lnn. Ttheostats:
three 10 Amp. N wtie hrr.--kms T'h is mauntea

in a box W 2 &

NI NTE W g v o= % - D ! B vacn $35.00
SCR 522 TRANSCEIVER

1 ’rznu:nu LUy OF TIIE VEAR.

Vi n 1LE or l Commr.-le with all Tubes m\d

21 Vaolt Snlmly E'«.'ellenl Cond. mbi: & .55 B $52.5

COAXIAL CABLE
wsmission Cable.  Made to J.A.N,
ame a8 RG-8U. Al

S Imnu-ly :l ()() L.

Snoei-
uansed.  on

-9¢ per It.
- 8¢ per Ft,
L7e per I,

MICA CAPACITORS

ALL BRAND NEW, car, W.YOLTS URICE
____‘E"_*'ﬁ].gg_s -00d gogo" °1.50
1/ H.P. FPROP PITCH 005 H 5
MOTORS (Small Size) L0458 3000 2.5D0
20 to 22 volt ,\c or D.C. Gear Itatio: DOOO to 1. =006 noo t. 25
All Beand New. "o 0. 0 0L L .516.95 L0001 000 1.5
CAP W.VOLTS PRICE D00 15 000 1. 95
TELEGRAPH KEYS 25 250 $12.9 -0002 000 .75
1.48 Sl'md'\rd Hand Keys enciosed in box \\Ilh sl 25 015 1000 .7 L0003 HI0 2.25
cord and PL Plug,  All New 062 1000 .00 .00()’!? L) 2.25
d-54 l-‘lnmepx-oor G e iy o Ea $0.79 065 1000 1.00 O0u3T5S 000 2.50
07 1000 2.25 .833;‘ ng %gé
.1 1 OO0 2.50 5 .
MODEL G0-9 TRANSMITTER .035 1500 .75 Lttt 000 3.25
0349 150 .75 0007 000 3.35
All brand New. 100 wntts 08 1500 .75 200075 000  2.75
Cw. or MCw. cmisslon Op- o0%s 1500 75 0008 OD0  3.25
erates rrum 110V 00 Cycle, .0u3d 20010 31.95 001 000 3.25
ensllv cotuverted Iu 60 Cycle 01 5000 1.50 0011 00 2.95
Low  {reduency A3 2000 1.50 L015 0010 3.25
IN w Go0 KC. 03 1. .00 3.25
Ig lreuucuc; ‘3,000 KC. o O 00 3.50
18,000 KC. using an E.C.0. O 00. 3.75
We furnish’ complete convers “00 3.50
sign daia with each transmit- 02 3.50
ter. Complete with 0 r.95
schematles. . .. .. .. . 3.95
MIDGET SELSYNS .38
AYG type oporates I'rnm 6-12 Volts 80 Cyele. Use as hoth -7S
transmiteer and receiver. These compact little units draw .75
8L ||u current and work fine for all remole pasition .65
ating _applications, OD 215 x214x2%, s spring .50
n.-uun alx-’lll All New (Appr. wt. 1.50
........... ach " 1.00
Av-l Type or AV.5 Type. same as above but has a cons -6s
tinuous rotating shaft.  These compnet units 34 95 75
are all new 5 a3
All mail Orders Promptly Filled, F.0.B.. San Fran<isco - AU California Orders—Add 39 Sales Tax . not
seénd postage stamps. Write for new 1952 free booklet iisting our stock and prices on Radio, Electronics, Yools. Hard.

ware
ta prior sale ang priccs subject to change without notice.

Motors, w:ro, Meters, Batteries, Aluminum Shects, ctc.

209%, Dep, on all C.0.D. orders. All items subfeet

STANDARD SURPLUS ™ & ieniod 0
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GOING OVER BIG—NEW RESISTOR KIT Which Tube for Audio?
SPECIAL ! *
DAVIS SUPER-VISION s0 ',,‘, aag e 2 50 (Continued from page 46)
ALL-CHANNEL ANTENNA R B B
FOR FRINGE AREA or DX || ey He M gl
_ ‘ . . 1 is a set of curves for a
with ELECTRONIC DIAPOLE SEPARATORS HI-FI SPEAKER SPECIAL | hypothetical medium-mu triode. As-
“THE ONLY TV ANTENNA SOLD WITH A JENSEN 12” PM 12 RX sume the grid operating point to be—
MONEY-BACK GUARANTEE" Extended range for all hi-n_snd P.a. wotica- fl | 24 V. (225 v., 32 ma.). The dotted line,
tions. 11 watts, 6-8 ohms, 1" diam. v.c. Indi- i q =
' e O b, AB, is the load line. The power output
Resale, SDECIAL +\vvureenennenns.n.. $ 95 is one-eighth the area of the triangle
] Y, ABC, about 1.1 watt. The question of
| Ry ¥ stagm e 808 how to get more power is one of how
. i | IN ¢” PM, Alnfeo V Magnet :.99 to enlarge this triangle. The main
— A = 5" PM, Alnico V Magnet .79 g q o q :
e SPEAKERS 4 PM. Alnico V Magnet 1.49 barper is the zero-grld-pla_s lme: We
] can’t go to the left of this line without
—CARTER DYNAMOTOR— drawing grid current.
BRAND NEW One way is to drive the grid positive.
|
~ i Stock Wo. 49374 B | Then we would be operating over the
| %‘-’,ﬂ“‘,:.‘ffi_"go: line A’B, the power output would be
S 1 ?::leo.:c:mmun:::: proportional to the area of the larger
Ell:{mprlce $7i.40
| v $06950 | Tl e f
\ rRItE ] L5 amaud’)
£ ! OF
= T T - ‘__
10 OUTSTANDING FEATURES: £ RpHoer 82
g | SPECIAL! £ o A
1.EXCELLENT FOR FRINGE AREA and DX CASCODE 52]49 £ “p T A T
RECEIVING —and broad band receiving with TV TUNER w 21 R o
high gain on all channels —2 through 13. | | s ARt S ¥
2. CLEARER PICTURES UP TO 125 MILES OR e SRS O IS L “astesw Sl
MORE —from the station. J§| ious tgner? - Less o ¢ " puare Voo wours e
3. GHOST PROBLEMS REDUCED or eliminated piture on all channels 7 - 0 or similar Fig. 1. Power output calculation § h
due to excellent pattern. B S ouna T M8 o 18 |00 SO O the mediamomu type show
4.PROVIDES 10 DB OR MORE GAIN ON HIGH | || STANDARD TV 201 TUNER. Over 3 Q4@ Q5 P Z: 3¢ i YP
CHANNELS where gain is needed most. million 1o use. SPECIAL... ... ' i D sagsaertin My I Rewe g
5. EXCELLENT FRONT TO BACK RATIO on all
channels. Eliminates co-channe! interfer- Williamson Type High- Fldellty triangle A'BC”, and the operating point
ence. : Output Transformer would be X, giving class AB: operation.
6. MINIMIZES INTERFERENCE: Airplane Flutter G rimacy R8000Hon Another way is to use a lower-mu
—Diathermy and Ignition—F.M.—Neon | | F”‘%““"y,\gﬂ‘“f:4 89 tube. This is shown in Fig. 2. The
7 S{ms'NA);ERSa)I«JEIndustnal-—Etc | fecd torNERLS zero-bias plate curve is now much
: UBLE STACKED ARRAYS, and KToe's 8 ohm Volee Torcifc steeper. We can draw a load line DE
gul:.apye;"aogrir?sor% |$lag)','l {:ahgalffn:rl‘slow band and I ol Made by Chicago Transformer Co. which is COnSideI‘ably longer without
g oing to the left of the zero-bias line.
8. ONLY ONE TRANSMISSION LINE NECESSARY. POWER TRANSFORMERS o Rt el alui 0 ralts
9. N0 WORRY OVER POSSIBLE CHANNEL STANCOI: Pri. 110v. 125v, 50-60 cy. Sec. 900r . N
; ; et @ 325 mils; 6.3y @ 5.5 amps: 6.3y @ 4.3 Note however that it takes about a 32-
CHANGES on either high or low channels. amps; 5% @ 6 amps, upright mt. ; . .
10.CAN BE TIPPED WITHOUT TILTING MAST Sip. Wt 21 bs. Reduced t0.......... $8.95 | volt peak signal to drive this low-mu
to take advantage of horizontal wave | || XG3: Br i, o0 0 or S e s @ 3 tube, while the high-mu tube of Fig: 1
lengths. e e D @ L2 dmpst 99 took only 18 volts.
AT YOUR JOBBERS, OR WRITE T0: || snip. Wt 13 1bs. Reduced t0.......... g This leads us to a consideration of
o e e et e e e e e e e R s e b what makes a good output tube. The
SR Elillzlic:lzsot"h:f;nli: Blvd., Burhank, Calitornia i gli: a\I\Htmu }l:)ls“-:::;:m?f;gio $3'69 first thing is that it should draw lots
SIRS: RUSH INFORMATION TO ME i - of plate current at zero bias. This con-
AS CHECKED T T ey
ELGW; T e Foicen b 0 B, oo warenouse Ao ¥ G, dition is met by the low-mu tube of
=} S T =R e [Pt HEnl e FMEEEASICALM i inimumorkerns SMNCTER Bucktoxcand Honsibe; Fig. 2. It is also met, incidentally, hy
O Send Name and Address of NEAREST JOBBER. ————Phone WOrth 4.3270 ————— pentodes. Look up the curves on a 6V6
Name ACORN ELECTRONICS CORP. or 6AQ5; the 6V6 will draw 120 ma. at
Street 74 Vesey St., Dept. N-7, New York 7, N. Y. zero bias with 250 volts on the screen.
City. State | This is why pentodes are efficient.
~ = The second thing is that it shouldn't
Keep Posted' Read RAD'O & have too low a mu or it will take too
much driving voltage. That is the
TELEVISION NEWS Every Month trouble with the 6AS7G as an audio
R c A souun POWERE“ PHO"ES tube. It has splendid plate efficiency
with its mu of 2, but it takes around

| 100 volts to swing the grid. No resist-
| ance-coupled amplifier will deliver 100
[
|

TV STATIONS AND FOR INVENTORY CONTROL
RCA MI-2475 BRAND NEW EXPORT PACKED

) ;
complete with 22’ rubber covered cable with ciip on jacket Fig. 2. Power output calculations as in Fig.

switch that can be locked in or used for press to talk, these
phones are light weight, the mic is on a swivel boom that can 1 only for a low-mu, higher power output.
be moved to any position in front of face. Reg. cost $62.00 100} imaasamEEnsszzzsmEmazanas:
each. 5 E RF.ax) FHH +
H sanmugh™y swl) i’ . 3 T
$1 R95 s=50 | { [iivlnfepaiiin i
= BB irde ; HHH
] z i ©. gaskn: N
£ T S H
No batterles or external voltage. Good up to several miles with only ot T Ca, iypunERRERES
2 wires. Several sets can be connected together for multiple oPeration [ ANEY dus - s TTs. & 1]
Wil match any other d-powered ph . These ph can be had w } 4
with 8 Navy waterproo! locking Diug at extra cost. Shipping weight, « I 3] R = |
4 Ibs. Send check or moneY order unless rated. 9 maw T ! E: jREmaNEY
,s 3834 Germantown Ave. ° 100 200 00 400
McCONNELL Phila., Penna. RA 5-6033 PLATE YOLTAGE (VOLTS)
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volts with ordinary plate supply volt-
ages without a lot of distortion.

What we need, really, is a high or
medium-mu triode which will draw a
lot of plate current at zero bias. This
combination of qualities is found In
high-perveance tubes.

High-perveance is not designed into
receiving-type audio output tubes par-
ticularly., hecause the same combina-
tion of qualities is found in pentodes
and beam power tubes. This param-
eter is high when the cathode area is
large and the grid-cathode spacing is
small.

Another point is that the efficiency
of triodes goes up quite rapidly as the
plate voltage is raised. The higher the
mu, the higher the plate voltage
should be for reasonable efliciency.
The maximum voltage is usually de-
termined by the plate dissipation rat-
ing of the tube. For a triode-con-
nected 6V6, for example, it is better to
get an input of 10 watts at 300 volis
and 33 ma. than at 200 volts and 50
ma.

VYoltage Amplifiers

Voltage amplifiers fall into two cat-
egories—Ilow level and high level. For
the former the main consideration is
hum and microphonics; for the second
it is distortion.

The best all-around high-level volt-
age amplifier tube is the 6SN7 (two
6J5's}). These tubes will deliver 20
volts r.m.s. at about 1 per-cent distor-
tion, and 60 volts at 4 per-cent, using
the tube manual resistance-coupled-
amplifier constants, with a 300-volt
plate supply. Matters improve as the
plate supply voltage is raised. Omit-
ting the cathode bypass condenser cuts
both the gain and the distortion about
in half.

The 12AU7 (two 6C4’s) is not quite
as good, giving about one and a half
times the distortion of the 6SNT7.

Audio pentodes such as the 6SJ7,
when resistance-coupled, have very
nearly the same voltage ouiput capa-
bilities as the triodes just mentioned
and the same distortion character-
istics. Like the triodes, the distortion
is mostiy second harmonic. There is
no particular choice hetween pentodes
and triodes for high-level resistance-
coupled operation. except in the mat-
ter of gain., The 68J7 and the 6AU6
are the best for audio service,

High-mu triodes such as the B6SF5,
6ATS6, and 6SLT at high levels fall in
between the 6SN7 and the 12AU7.

There is a host of diode-triode types
listed in tube manuals, e.g., 6BFS8,
which can be safely ignored.

Low-Level Amplitiers

Microphonics and hum are char-
acteristies that vary a lot from tube to
tube and which cannot be depended on
to stay put even in the same tube. Ex-
perience is the best guide, therefore,
and there are many newer tube types
whose characteristics in these respects
are not established because no one has
wanted to try them on a commercial
scale.

July, 1952

ORDER BY MAIL From WHOLESALE RADIO

SAVE with "Automatic” Custom Built Auto Radios!

All with § Tubes! 3 Gang Condensers! oo
. F-100 "19, 150 Ford ............. $39.97 FOR ALL
NEW FOR '52 -200 *44, "50 Dodge- I'lymouth .. 39.97 P SSENGER
St el 30 Chevrolet ......... 41.87 A
SlFord ... . 3997
S2IHOTd Lacp me s . 39.97 cars & Trucks
*52, *51 Dodge ............ 39.97 Model
'52, °51 Chevrolet ......... 39.97 a5 § 97
52 51.*5¢ 49,18 [Hudson 39.97 Five
*52, bl \tudeba}.cr . 39.97 tubes
*52. 51 ll\momh 41.97 Universal Mtg.
SlHeary . ..., 39.97

51455

3'0|

> FREE STEEL CABINET WITH KIT OF
\ ASS’T MOLDED CONDENSER

. 600 voll Sangzamo condemmrq lneludlns: 'i 0()1

0()"
=004 7-.005: 7-.008: .01 0

19 Ceramic discs includlnfz 2 %01: an oo- 306051

I mien 300 mnif 20KV, Universal Ilj- vulu\ne cond wlth lD
asgt. fittings.  Plus Free steel cabinet €” wide, 61
Price of condensers only dnep Four drawers with removable compartmients.

Get Snyder Amazing New

3607 MOTORLESS
TV AERIAL

Flick of switch
clears picture
instantly

Same Clear Pix
As Motor Rotating
Aerial Systems
Costing Triple
This Price

FOR FRINGE AREA
Only $1695

Complete with heam sc-

’/:U

iector switch and 75 ft. Model
3 conductor cable. AX-599
Eleetronieally heams in complete 360° rotation

to give clear picture on all channels. You choose
direction with Directroni¢ selector switech mounted
on or near TV set. Complete double-stacked ar-
ra¥s with 18 hi-tensil double-nlloy aluminum ele-
ments.

Modet TX.589 same as above plus. three 3Va n mnsl
secuions. guy ring and mouting hase. . . . . 1B.9!

No More Monkeying Around
NEW, ALL DIRECTIONAL
INDOOR TV AERIAL

Most Powerful Indoor Aerial Ever Made!

Hide 1t _anyvwhere.  Adheres te any sur- $ 95

face. Ceiling, attle, clozel. eie, ~ Rlee-
lm:|lc1Ilv switch heamed to cover 300°
lick of swliteh clears picture on

'lny cl‘ uuu.-l Order Suyider odet Ty
blete. mlhiu" else to huy. Ant.

~clulor s“nch 25 fe. lead-in inc¢luded.

YAGI TV A RRAYS

For Fringe &%
Ultra Fringe

Highly directional and
closely timed to each
channel. Cuts interter-
ence and noise to a
mikimum.  Five wvle-
ments; one folded i
pole, three directnrs
and one reflector.  In-
dividuz! array for each
channel desived.

X
[4=] oot
e
= -

TIE RODS for stackiug 2 Yagi Arrayrs 85
Specify Hior Lo hand.......... ... ... pair c

"PRECISE" RF-AF-TV
MARKER GENERATOR KIT

Fundamental thru (10 me.
330 me on Harmonies
Audio: 20-20,000 cyeles.
(‘athode follower aurput:
variable per cent modula
1011, Stenpping attelnator.
External modnulation,
\l)lE}“(‘ll amplilier. crystal
marker.
630 K Kit. ... 33'95
Completely factory

With pre-assembled BF

S 838485 863,95

Price Slashing Closeout
Famous Make TY BOOSTER
most famous clr-(uom(-
houses.  T'akes 200 ohm
a\xlal 01\\ (‘-.I(; ~&(:|]l)nltli1 \T{ $]695 @

Made iy one of America’s

Rep. $40 List
wwin lead o
UL anpp.

Address Orders to Dept. RN-7

Write for Free FYI Bulletin

WHOLESALE RADIO PARTS CO., Inc.

311 W. BALTIMORE ST., BALTIMORE 1, MD.

NEW! MOSLEY

DUAL
MATCH

TVCOUPLER. ..

.. . OPERATES 2 TV SETS FROM 1 ANTENNA!

IDEA

have
or el

set 1
The Dual-Mateh is available at
most TV Dealers and Jobbers.
Ask for Catalog Number 502—
the New JMOSLEY Dual-Match
TV Coupler

List Price, .(-)nl_v ....... $3l95

2125

Here's a

L FOR:

® Two-Family Homes ® Apartments
® Other Multi-Set Installations

real convenience for follks who
an extra TV setl in their play-room, den,
sewhere. 1U's the new MOSLEY Dual-

Mateh TV Coupler that permits two TV sets to
operate from just one antenna—without one

nierfering with the other. The Dual-

Malich is etflicient, compact and low in price, It
is easily installed without solder to standard
300 ohin transmission line.

MOSLEY ELECTRONICS

Lackland Road Overland, Missouri
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WRENCH

WITH THE
SCREWDRIVER ACTION/

120 STYLES and SIZES

or

® ASSEMBLY WORK
@ REPAIR WORK

® RADIO

® TELEVISION

@ INDUSTRIAL

® AIRCRAFT

STEVENS WALDEN, Inc.
WORCESTER 4. MASS.

108

The old top-cap 6J7 is the standby of
the broadcast industry for low-level
service, i.e., for microphone preampli-
fiers and so on. The miniature 6AU6
is used in some of the newer audio
gear, and measurements made by Law-
rence Fleming (“Controlling Hum in
Audio Amplifiers,” Rapio & TELEVISION
News, November 1950) have indicated
that the 6AU6 is considerably better.
This tube can be triode-connected to
give a good triode with a mu of 40.
Use a 100,000 ohm plate load and a
2200 ohm cathode resistor. A 6J7, tri-
ode-connected, is similar to a 6CS5.
Both of these tubes are quieter than
the 6J5.

Among double triodes, the 6SC7 is
considered quieter than the newer
6SL7, but proof is lacking.

The two leading modern types that
are especially designed for low noise
in audio work are the RCA 5879 and
the G-E 12AY7. The 5879 is a voltage
amplifier pentode somewhat similar,
electrically, to the old 6J7 and the
12AY7 is a medium-high-mu (60) dual
triode; both are nine-pin miniatures.
The retail price of each is around
three dollars.

The signal level below which one has
to worry about using a low-noise tube
is around 20 millivolts, that is, for
microphone, variable-reluctance pho-
nograph pickups, and tape playback in-
puts, one should use a-quiet tube. All
the succeeding stages can be other
types.

“Hot” tubes having a high transcon-
ductance and designed for video i.f.
service and the like, are not considered
good for low-level audio service. This
includes the 6AKS, 12BH7, 6CB6, and
all the others found in TV front ends,
i.f. stages, and video stages. The 6AU6
appears to be an exception. However,
not too many standard types have been
investigated for hum characteristics,
and any departure from regular usage
must be considered experimental.

The way to find the approximately
correct cathode bias resistor for a type
not in the resistance-coupled amplifier
charts is to select a plate load re-
sistor value used for the nearest listed
type, then vary the bias resistor until
half the plate supply voltage is dropped
across the plate load, the other half
across the tube. 47,000 ohms is a good
plate load for medium-mu triodes such
as 6C4, 6J5, 12AT17, 6J6; 220,000 ohms
for the high-mu triodes such as the
12AX7 and 12BZ7.

Power Supply Reetifiers

The old standard 5Y3 is the longest-
lived and most reliable as well as the
cheapest tube extant when used well
within its ratings. For heavier cur-
rent loads, use the 5U4G and for higher
voltages the SR4GY, an unusually well-
made tube. All these types have a
drop of around 50 or 60 volts, as does
the newer 6AX5. When less voltage
loss is desired, use a 5V4G. This is a
heater-cathode type rectifier that is di-
rectly interchangeable with the 5Y¥3
but gives about 40 volts more d.c. out-
put. However, this tube has very close

www.americanradiohistorv.com

cathode-plate spacing, and the writer
has seen some of these tubes short out
by particles of the cathode coating
material coming loose and shorting
the cathode to the plate. This does not
happen often enough to be serious.

Selenium and germanium power rec-
tifiers are here to stay and will prob-
ably gradually replace the tube recti-
fiers at higher voltages as they already
have in a.c.-d.c. sets. At present the
selenium stacks require too many
plates in series to stand the higher
voltages, and are therefore not eco-
nomical.

Room for Experiment

There are many tubes not designed
for audio that seem to have very prom-
ising characteristics for such applica-
tions. Individual experimenters can
do a lot of good by trying out these
tubes. (The 6C4-12AU7, incidentally,
was not originally designed for gen-
eral-purpose use, but as a v.h.f. power
amplifier).

The 6J6 is a husky, long-lived dual
triode which might make a superior
audio voltage amplifier. Recent pro-
duction tubes have double mica spac-
ers inside to reduce microphonics, be-
cause of microphonic troubles encoun-
tered in these tubes when used as oscil-
lators in TV front ends. The tube has
a folded heater, rather than a double-
helix, and so may tend to hum at audio
frequencies.

The article by Fleming, mentioned
previously, reported good results on
12AT7s as low-level amplifiers, but
tube manufacturers are unhappy about
this type because the extremely close
mechanical spacings inside make it
very difficult to produce. There may
be a trend away from the 12AT7 in
spite of its excellent characteristics.
The 12AT7 electrically is almost iden-
tical with the 6J6, except that it has
separate cathodes.

The new 12BH7 is a husky dual
triode, designed for TV vertical deflec-
tion service, which should be better
than the 6SN7 for driving audio power
stages. Three other new types are
the recently advertised 12A4, 12B4,
and 12BZ7, designed for TV sweep and
sync separator applications. The 12A4
is a very high-perveance triode with a
mu of 16, the 12B4 similar but with a
mu of 68.5. Both should make superior
high-level voltage amplifiers, and the
12B4 looks like a lulu of a small power
output triode, except for its too-low
plate dissipation rating of approxi-
mately 6 watts.

The 12BZ7 combines a very high mu
of 100 with an abnormally high plate
current at zero bias. It may possibly
replace many older high-mu dual
triodes, combining as it does the ca-
pabilities of high gain and high output.
All these high-perveance tubes should
be advantageous for driving class AB:
amplifier grids (particularly the 12A4
and 12BHT7), and for driving class AB,
tubes with fixed bias, where low-value
grid leaks of 50,000 or 100,000 are re-

quired.
B0
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t The C“Q-Tee™?
]_ (Continued from page 57)

series-type “T" matching transformer.
A half-wave antenna has a center im-
pedance of roughly 72 ohms. This im-
pedance increases toward opposite
ends of the antenna, and at some points
there exists a match impedance of 300
ohms. In the low-channel range the
high-channel receiving eiement D,D no
longer has the same impedance value
(because of current distribution wvs
length) as it did on Channels 7-13.
The filters C,C are now almost per-
fect electrical short circuits, having
only small residual series impedances.
A match is now effected from the low
channel receiving element B.B through
filters C,C and the series matching
transformer D,D-E,E. Reflector 4,A
has a definite effect on total imped-
ance, and flat response is obtained only
through eo-adjustment of reflector
spacing and positioning of the filter
tap points.

Comparison of the conical type an-
tenna and the “Q-Tee” on Channels
2-6 shows an even better average in-
crease in signal gain (Fig. 4). The
proximity coupling that produced the
unusual results throughout the high
ehannels again males possible broad-
band results in the low-channel range.
The “@-Tee,” fortunately, does not
have the inherent limitations of the
conical, as no tilting of elements is
necessary with consequent degrada-
tion of the horizontal pattern. The
comparative horizontal directivity pat-
terns of Fig. 4 illustrate this differ-
ence.

For readers more familiar with elee-
tronic circuits. the explanations of
Figs. 6A and 6B are presented as elec-
trical equivalents. Tuned circuit B
may be considered a parallel resonant
source (in Fig. 68A) capacitively cou-
pled (proximity) to like circuit D.
Circuit B is representative of the low-
channel, half-wave dipole B,B and
ecircuit D that of the high-channel, full-
wave antenna D.D. Electrically, the two
arc separated except for condensers

Fig. 6. {(A) Electrical equivalent of the
“Q-Tee” at the high and (B} low bands.

REAL BUYS!

BC 604 FM Transmitter—20-27 mc. 10
Channel crystal controlled push-button, ex-
cellent for conversion to 10 and 11 meters,
small quantity on hand, in good used comdi-

tion, less dynamotor, some missing side
covers, etc.—otherwise complete, $7 95
including tubes. . . . ............. 4
Like new ................. ...812.95
Used New
BC-453, lesstubes. . ............ $10.95
BC-454, 3.6 mc receiver, lesstubes $.98 ... ..
BC-455, 6-9 mc receiver, withtubes 9.95 $14.95
less tubes, asis ... 595 .....
BC-457, 4-513 mc transmitter, Tess
TUDS: Wb - - Tl Taese- b i 4895 var
BC-458, less mbes, as 5 s 4.95
BC-459, less tubes, asis . . .. 10.95
BC-496, 2 position Rec Control Box ..... K
MC-ZIS Mechanical Drive Shaft,
per length. . . e 2.45
BC-450 3 Receiver Remote Control. 1.29  2.95
BC-451 Transmitter Control Box. .. .69  1.50
BC-442 Antenna Relay, less con- .
densers—used. ............... 1.28
16JP4-$19.95 16DP4-$19.95

90-DAY GUARANTEE

RA 52—~RECTIFIER
A transtat controlled rectilier to produce high
voltage DC from 110 VAC 60 cycle source. Up to
11,500 volts DC at 50 watts. Metered high volt-
age (0-15KV) and current (0-20 MA) $74 50

Some avallable Wllh small Xepalr or minor part
replacement, less tube. . . only $49.50

' SCR 625 Famous Army Mine-Detector

For Prospectors, Miners, Oil Companies,
Plumbers, etc.
This unit is being offered now at a considerable re-
duction in price. Recently advertised at $79.50 it
is now available in the same brand new wrappings
in suitcase style carrying case {less batteries) at

$ 59 5 WHIII‘.XS'!,‘I‘II{EY Used§§i9k;o
MIKES and HEADSETS

HS-33 Low Impedance Headset,
. .exc.$2.95 new $5.50

CD-307 Ext. cord for HS 23-33... . . .like new 1.29
Throat Mike—T30. ... . .. .New .98
Lip Mike—Navy Type. ........ . ... New .98
Extension Cord and Switch Assembly for

lip and throat Mikes ew .98

CW 49505 High Impedance heaci;e! complete

with leather headband and rubber 195
cushions.
RS-38, Microphone. new $4.95
TS 10 sound powered HAND SET used ea. 5.95
HS-385: 5 i o . . .exc. $1.95 new 2.29
HS-30, miniature headset .......... new 2.49
used 1.49
HBE-7 Headband, used, exc .. ..1.2%
WOBULATOR
See page 43-—December "Radio News'
$5.95 ea

I. D. 6/APN4
LORAN INDICATOR SCOPE

R9 ’APN4 complele wnlh tubes, like new. 517 95

RT7/APN1 TRANSCEIVER UNITUsed as
an altimeter, it may be converted for signaling
control cnrcmls ete. Complete with 14 tubes and
dynamotor they are in good used condition at
the amaringly low priceof. . ... ........ $24.95
Used, less tubes, with wobulator. . 14.95

MONTHLY SPECIAL
RT 34'APS 13 Transceiver used as a tail
warning radar on 415 MC. Containing a
30MC IF Strip and various other parts, these
unils have been stripped of RF sections and
all tubes but are an excellent buy if only for
parts and IF Strip. Used A a0 05

REAL BUYS!

Used New
RL 42 Antenna Gearbox Motor and
he RS ; ;g $7.50

PE- 101 Dynamotor

BC-1023 Marker Beacon Recewex,
complete with tubes, shock mount
and instruction manual. .

PE 206 Inverter.

Scott Hi-Fi output transformer. .

PE-218 inverter..

BC-709, batler)g operaled ll

“inter- phone

wt.,
amphher complete with tube, shoek mount and

manual, brand new, ea. .53.95
Tl’anscelver — 100-156 rnc, 2 meler used,
excellent condition, |ess dynamotor with
tubes. a§i 2.95

Shipments FOB warehouse. 209, Deposit
on orders. Minimum order $5.00. Illinois res-
idents, add regular sales tax to remittance.

Prices subject to change without notice.

RW ELECTRONICS

BC 624 receiver (SCR 522), less tubes,
used 519.95
BC 625 transmmer (SCR 522) less tubes,

. .used 14.95
SCR 822 lranscenvex, complete in case with

top bracket, less tubes. .. ... ..... 29.95
BC 376H Test Oscillator, used......... 59.50°
TS170/ARNS glide path test set, excellent,

less tubes and crystals - 59.50
BC-1033 Marker Beacon Recelvex (conA

vertible to BC-1333), exc. cond . . 19.95
LPZ1LM ADF loop, excellent cond . .. ... 79.50
MC124 Flexible Cable, per length. 2.95
TS10/APN Altimeter Test Set, new, con-

tains about 300 ft. of RG8U cable. . . 24.95
TS16/APN Altimeter Test Set, new...... 24.95
TS134/AP Signal Generator, new. .. .. 29.50

Complete MN26C
200-1750KC, manual directional finder.
complete with all parts 579.50
SURPRISE PACKAGE
20 pounds of assorted radie paﬂs A real
value at . .52.45

WANTED!

Al TS, APR, APS, ARC, ARN, ART, SCR, R89
and BC equipment . . . write today!

Quote prices in your first letter.

Depl. N, 1712-14 S. Michigan Ave., Chicago 16, |

PHONE: HArrison 7-3374

(a)

1

Ll T8
o
L—-'I(TZ_J @) L“J

ing pour present job.
as sel conversjon. masier antenna installatlon.
servicing shart euts.

after first few lessons.
pair all tvpes of TV sets.

UBF.TV,

Learn practical, professional type TV Servicink without lean
Included are money-making extras such
fleld
You ran start earmtng Television money

You learn to test. troubie shoot and re-

HERE'S HOW YOU GET EXPERIENCE!

You train on a large sereen. modern TV receiver. furnished
As an oitiomal feature you
can get two weeks actual experience with Chicago's fargest in-
You [cern Ly deing! Agc is

C Send for

with the course and yours 1o keep!

denhendent servicing organization.
na harricr. Muny students are over 40! ACT NOW!
FREE Catalog and SAMi’LE LESSON today!

TELEVISION COMMUNICATIONS INSTITUTE
205 W. Wacker Dr., Dept. 1-Y, Chicago.6, Il

A,
MAIL NOW FOR FREE BOOKLET|

I MILTON S. KIVER. President

I TELEVISION COMMUNICATIONS INST.
205 W. Wacker Dr.. Dept. 1-Y, Chicage G. 11

| Rush ¥R Catalog and Samble Lesson. [ am

I not ohligated. Salesman will not eall,

1

Name:s sawswess s s s Age....
Adfitess ot YVEEE ¢ ol e ama P EE QB IT - -
Cil iowbing oot icanh Zone. State......

D BEGIN \DI.\ check for I'rc-'!:V Ladio Conirs

July, 19352
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Don't worry about

CHANNEL CHANGES
AMAZING ALL CHANNEL Reception |
Replace Those Old TV Antennas

with the Famous

Rocket

1 Deetranieally
Emitched Bepa

* Wi Malarg

R DIRECTRONIC
® No Electric Pawer
® Ng Chosts MOTORLESS TV

Flick of Switch Clears
Picture Instantly

The Directronic lR
ent 0° an-

nietropalital
tion. The AC
molded insulator is

strength not af-
fected weather
or te tu

309 Sen lcemer\ a
Ay

hie temii‘lc nl]u 5

e vajlavcle: AX-599 Diree-

tronic. As shown.

167
7rn-eto Trl-X Cab

X-59 Dlrectrome X element L 100 P P $10.35

Install Rocket ALL-CHANNEL
CONICALS

This stu

nits.,
Un|verlal u
Clnmpt for

. _all-aluminum
TV antennz is

' All Channels

inception an-
lete with all

lrd\\are— ess mast.
NOW AT LOWEST PRICES IN HISTORY
Slnl:la lal- 33-35 Stacked Array wil_h Tie Rods 37 40

- Y NOW An All-Channel
Indoor Directronic // \\

TV Antenna

@5 Complete Model ID-303

= Noﬂnng Eho To Buy mﬁ r

A'I"I’ICS

noisc or interference,
Beafm selector switch for
best pleture on every
cL o chnnnel Kit contains three CEILINGS
tape ehnnnu with insulator, mounting fasteners for use
if needed. Dircctronic Beani Selecht,(r!‘r Switeh, 25 feet Tri-X

Cal.)le and Twin.X Cahle katens
Rocket Yagi
5-Element TV
ANTENNA

Exeellent Pictures in Fringe Areas
gain. Minlmum lnwrfexeuce from ghosts and noise
due to directive tter 5 heavy aluminum elements
clnmlx‘d top and tlom include one folded dipole. one
reflec! three directors. Extra strong molded insulatoy.
Spﬂclll deslxn mast clamps rnvent antenna cantlng or
tuning. Completely pre-gpssem Prices are less mast.
Chlnneli
to 13..

Channell c"'"""' 36.95 each
3... 83 95 each

4, S, or 6.
EACH CHANNEI. I i DIFFERENT Ylﬂi
dering speciiy ex. channel number des

WE WILL NOT 3E UNDEF’?SOLD 0"}‘ 'I'V ACC SSQRIES

Mast Steel 1Dualeoted 107) 1

Mast Steel (Zine Plnted 10')

Mast Connectors for 1 I\

Chimney Mount Comnlote with Stray
ak Roor Sadd t ke up

When- or-

Stand-off Serew Insulators—3
S(and.off Serew Insulators—7
Rocket Products sold only by mail by National Electrons
Pncu Subject to chlnTe wﬂhoul Notice
PRICES F.0.B. H

Do not remit more than 'comple'.e
ping charges on receipt of s, v deposit on C 0
orders., plene loney-back guarantee,

FREE CATALOG OF BARGAINS

TV antennas. accessories at Jowest prices. Tells about
our fagt service, free installation help. Send name,
address now,

Vrcibee price.
P25" '8-

OF CLEVELAND

THE HOUSE OF TV VALUES

107 DELCO BUILDING, CLEVELAND 3, OHIO

110

C, and C.. Obviously, there is a loading
effect of one circuit upon the other
with a resultant lowered “Q@” and
broader frequency response. The equiv-
alent of reflector 4,4 and director F,F
may be neglected, as their only func-
tion is to affect the relation of in-
dividual circuit impedances, and are
of a fixed value. The total function of
filters C, C (although high impedances
in this case) is to further broaden the
frequency response of circuit D by
“end loading” due to physical attach-
ment. Matching transformer E,E
matches the appropriate impedance
Z: (transmission line) to circuit D.
This, of course, is for the high-fre-
quency condition for reception of
Channels 7-13.

Fig. 6B illustrates the equivalent
condition for reception on Channels
2-6. It must be remembered that in
this range filters C, C are small series
impedances tapped in at a point on cir-
cuit B at approximately 300 ohms. The
actual impedance across C, C is actu-
ally less than 300 ohms because of
match requirements (additive) of the
series impedances C, C and the resi-
dual shunt impedance of circuit D.
The only function of transformer E, E
as in the high frequency case is that
of impedance balance and capaci-
tive loading. External coupling still
exists between circuit B and D-E, E,
but in the low-frequency case the line
connection through C, C lowers the
“@” of circuit D, and prevents this from
operating as an independent element.
It might well be asked why these cir-
cuit parameters are drawn as individ-
ual elements rather than single re-
sistances. Since it is not intended to
imply that this particular antenna
combination has a standing wave ratio
of 1, the predominant reactive com-
ponent must be considered for im-
pedance analysis. This affects imped-
ance as the frequency under consider-
ation is changed from the theoretical
resonance of 63 mc. on the low-band
and 195 mc. on the high-band channels.

To return to the practical aspects
of antenna operation, it can be seen
that compared to a standard 10-ele-
ment conical, the “Q-Tee” has better
average gain on all v.h.f. channels.
Comparing the horizontal directivity
patterns of the two, the “Q-Tee" has a
sharper beam width, no major second-
ary lobes, and a better average front-
to-back ratio. The figures given are
for single bay comparison using
standard RTMA testing procedures.

A further disadvantage of the con-
ical type antenna is the inability to
realize the theoretically possible 3 db
increase by doubling the antenna bays.
To obtain such an increase, the com-
plete separation between the physical
elements comprising the individual
bays must be at least one-half wave-
length at the frequency under con-
sideration. In the case of the conical,
the “fanning” of the receiving ele-
ments narrows the physical separation
between the bays, and makes portions
of the adjacent bays do the same work.
Full gain from each bay may only be

www americanradiohistorv.com

obtained when the individual pick-up
area of the bays does not overlap.
Overlapping or close spacing results
in a reduced total area of signal ac-
ceptance and, of course, less gain. The
“Q-Tee” has no “fanned out” elements,
and as a result will deliver an average
of 3 db gain when double stacked.
An additional 3 db over the double
stack is obtained when the 4-stack
array is used. The “Q-Tee” is limited
to near-fringe reception only in the
single-bay form. Stacking allows use
in fringe areas with no impairment of
flat response. Horizontal and vertical
directivity patterns are greatly im-
proved by such arrangements.

The mechanical construction of the
“Q-Tee” is patterned along the lines
of preassembled yagi types. The ele-
ments swing out from the boom and
are quickly secured by tightening the
wing nuts associated with the three
sections. The center insulating sup-
port blocks are molded from a bake-
lite derivative of polystyrene. This ma-
terial is excellent from the standpoint
of low moisture absorption and high
mechanical strength. Fig. 1 clearly
shows the neat appearance of the three
different combinations of the “Q-Tee.”

In summarizing the basic advan-
tages of the “Q-Tee” over former types,
we must give first priority to its all-
around excellent electrical perform-
ance. Reduction in size and weight,
and the elimination of attendant me-
chanical problems (responsible for
costly callbacks) should appeal to the
overworked service technician. 30 -

HAMS ACTIVE IN N.W.L

ITH the re-authorization of ham

transmissions in the Netherlands
Antilles, the Aruba section of *“VER-
ONA* (Vereniging voor Expcrimenteel
Radio Onderzoek in de Nederlandse
Antillen) has been reactivated.

This group, although not fully li-
censed as yet, is making elaborate
plans for its membership. A news bul-
letin, to be edited by George J. Hee-
ringa, is in preparation and will be
distributed to the membership tostimu-
late interest in the resumption of ham
activities.

GERMAN RADIO SHOW

AFI‘ER a hiatus of two years, the an-
nueal German Radio and Television
Exhibition will again be held in Dues-
seldorf from August 22nd to 31st.

All West-Germany and West-Berlin
manufacturers of television and radio
receivers, facsimile equipment, and
phonograph records are expected to
participate in the exhibition.

Featured exhibits at the show will
include new ultra-short-wave radio re-
ceivers for operation in the spectrum
below 30 me. and television receivers
designed to meet the CCIR standard of
625 lines.

New types of short-wave antennas,
wire and magnetlc tape recorders, and.
a series of precision test equipment will
also be on display.

The German Amateur Radio Club
will man a transmitter at the exhibi-
tion and specizl colorful QSL cards will
be sent to those reporting reception of
this station.
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Design Curves SEE LEO FIRST FOR....
(Continued from page 33)

L
that this formula is empirical; it ap-
plies only to tricde-type tubes oper- |

ated in accordance with the values : r
given in “Resistance-Coupled Ampli- | can SAVE you money...lLiberal Trade-ins

fier Charts.”)

i 0.17 u B + 5000 (0hms)
= 0.17 (20) (1300) 4+ 5000

5100 + 5000 = 10,100 ohms.

Then, since

Ro=—

$169.59 " $199,50

1
]()4 B e J
MEchsl $-76 RECEIVER
! Tp ko Extro selectivity with double superhetra- sx-7l RECE'VER .
then " H dyne circuit. One RF, two conversion ond Double Conversion sharp selectivity,
By - 3 IF stoges. Range 550-1550 K¢, 1.7-34 plus built-in NBFM at moderate cost.
o Mc in four bands. 8 fubes plus voltage | |1 tybes plus voltage regulator and
8] k, regulotor and rectifier. Complete with i L d t
. jobee Pgs @paathe. | rectifier. low down payment.
= R,__l 1 i NAME YOUR TERMS + LOW DOWN PAYMENTS + PERSONALIZED SERVICE
R: Ry | HALLICRAFTERS RECEIVERS AVAILABLE FOR IMMEDIATE SHIPMENT
_ 1 ' $-38B ............. $49.50 S$-72 Portable ... ...
= 1 - 1 | $-40B piu b s ohmeanie $99.95 SX=62 4ipmm piwss s 53
10.1 x 103 530 % 103 S-B1 atw st wa ve arie $49.50 S-78A ..... 5 5 AL
1 S-82 T Milmat s wea $49.50 R-46 Speaker .. ... ...

~(0.099 —0.02) x 103

Ry, = 12,700 ohms.

Famous oWRL RADIO JUST OFF THE PRESS!
T U 20T WRL 1952 CATALOG

Send for your copy today. Con-
tains everything new in rodio and
television. Jom-packed with bor-
gains. leo |. Meyersan, WIGFQ

Since R. is approximately }; R (R,
50,000 ohms in this example), we will
use the curves of Fig. 10. R, in this
example is the same as R. in Fig. 10.

On the curve for y = 11) 3 db of ?tten% CU on 10-20 & 75 Meters
uation occurs at an abscissa value o
54. We may now solve for the value NEW LOG BOOK 25¢ m
" For moblle or fixed ““I;H,ng §§xllr;l(:3|r;g:
of condenser, C. qulredrrn'f'ou”\‘\‘?l‘ln 1lct‘fnnmon ate 1,325 sta- S| | e T —] -
thans Rt Ronetie | alahabet, WORLD RADIO LABORATORIES |
amateur Imornulorul pPrefixes. 744 West Broadway Rr-7 l
CR =5 Counclt Bluffs, towa
2 fi PHONE 7795 //’// U Please send me: I
. 5.4 5.4 | ) Radie Map 0 $-76 Infe 1
C - A . L - [J New Cataleg [0 $X-71 Info ]
2r fR 2 (1;)00) (D(),OOO) W [J Used Equipment List  [] New leg Book ]
C = 1.15x 10-8 = 0.0115 ufd. oig "V Ii“vl a&o NGIMe  aovgome. .+ cdbioddda e deaessans 1
lmlcl 1
u.oanoqus NCORPORATIO AGBREISH o 85D g @ § oy emers SR C e peve s 1 7R H
8

We would select the nearest availa- COUNCIL -u.um IOWA ity eiiiiiinianananas State......oeeeie
ble value of 0.01 microfarad for C. It | ° LW M em e SR A SR SR e R e
is desirable to use a tapered potenti-
ometer in this case. If the usual audio
taper is used, the pot should be con-
nected so that the treble attenuation
is increased with counterclockwise ro-
tation. These component values are
shown in the complete circuit for this
example in Fig. 8A.

For a pentode tone-control circuit,
let us use a 6SJ7 with a plate load re-
sistor of 0.5 megohm and a grid re-
sistor for the following stage of 1 meg-
ohm. The 7, of the pentode is so high

MAKE THIS YOUR HOME FOR IMPORTANT {

WORK UNDER IDEAL CONDITIONS -«

® TEST & INSPECTION ENGINEERS o FIELD ENGINEERS

® ELECTRONIC ENGINEERS e LAB. TECHNICIANS
® TV RECEIVER DESIGN ENGINEERS

NEEDED TO WORK ON- YOU BENEFIT FROM high wages, a

Radar, G. C. A, Mobile modern, air-conditioned plant, paid

Radie, Auto Radio, Airborne yacations and holidays, group insurance

(;ommun.mahon & Na.ﬂ.ga- and a good chance for advancement.
tion Equipment, Television,

Antennas, Microwave Housing immediately available in the
Equipment, Servo Mechan- beautiful suburban and country areas

. tsms and Guided Missiles, that surround the Bendix Radio plant.
that it may be neglected; therefore,

Write, Ph Wire Mr_ E. O. COLE, D
the effective value of R, is equal to R,, Tl LS SR e

or one megohm. _Since R (0.5 megohm %?eﬂ le Wadlo

in this example) is equal to 2 R, we |

use the curves of Fig. 6. The value of DIVISION OF BENDIX AVIATION CCRPORATION
R, is the same as R, of Fig. 6. On BALTIMORE 4, MARYLAND
July, 1932 111
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Special Offer On Ti

Complete RADIO
ENGINEERING
LIBRARY

New, Up-To-Date Edition of Fa-
mous Library Covers Whole Field
of Radio Engineering. Places Lat-
est Facts, Standards, Data, Prac-
tice, and Theory At Your Finger-
tips.

THE five big volumes of the new cdition of
the Radio Engineering Library now include
the very latest facts, standards, data, and prac-
tice. This Library will help solve hundreds of
problems for designers, researchers, engineers,
and students in any field based on radio.

Written by leading radioengineers, these books
cover circuit phenomena, networks, tube theory,
vacuum tubes, ampliﬁcatiOn, measurements, ¢tc.,
—give specialized treatment of all fields of prac-
tical design and application. They provide you
with a complete anj’ dependable encyclopedia of
facts.

5 Volumes o 3872 Pages ¢ 2770 llustrations
® Eastman's FUNDAMENTALS OF VACUUM TUBES, 3rd
Edition.
® Terman's RADIO ENGINEERING, 3rd Edition.

® Everitt’s COMMUNICATION ENGINEERING. 2nd Edi-
tion.

" Hunds HIGH FREQUENCY MEASUREMENTS, 2nd Edi-
tion.

® Henney's RADIO ENGINEERING HANDBOOK, 4th Edi-

SEND NO MONEY

Special Low Price ¢ Easy Terms

On this special offer you get this Library for
$34.50, instead of $39.00. You save $4.50 and
may pay on €asy terms. Mail coupon below to
examine the Library FREE for 10 days. No obli-
gation. These books are recognized as standard
works; you are bound to need them. So take ad-
vantage of this special money saving offer. Maz/
conpon at once! McGraw-Hill Book Co., Dept.
RTN-7-52, 327 W. d41st Street, New York City.

McGRAW-HILL BOOK CO., Dept. RTN-7-52
327 West 41s¢ St., New York 18, N. Y.

Send for 10 days” FREE trial, the RADIO ENGINEERING
LIBRARY. If not sacisfied I will recumn books, Otherwisc |
will send $4.50, plus delivery charges, then; and S5 2 month
for 6 months. (Reg. pricc $39.00; you save §4.50).

Namc.

Home Address. e
RTN-7-32
ity (8] Statchicrrrh derannri: Aoma i mualh o mppr s v
WE'LL PAY DELIVERY CHARGES if you encloss
I $4.50 first payment WITH coupon. Same retum prive
ilege for full refund

| the curve for ¥y = 1, 3 db of attenua-
tion occurs at an abscissa value of 1.45.
We may now solve for C.

The nearest available value for C is
330 micromicrofarads. In this case a
linear potentiometer will give smooth
control. A complete circuit of the
tone-control stage designed in this ex-
ample is shown in Fig. 8B.

(To be continued)

Magnetie Tape
(Continued from page 38)

vibration would cause the needle to
jump to another point in the dialogue
would, of course, throw us off com-
pletely. Our tape recorder is so perfect
that we never have any of those diffi-
culties. I actually feel as if it were my
very owh voice I was hearing rather
than a recorded version. Thanks for
making it possible for us to do new
ideas in the ice show business.”

Another interesting application of
magnetic tape recording has beecn
brought to our attention. It is the
Joint Senate and House Recording Fa-
cility installed in the Old House Office
Building in Washington, D. C. Under
the technical direction of Mr. Robert
J. Coar, coordinator, magnetic tape re-
cording facilities are made available to
members of the Senate and House, for
the government archives, and for gov-
ernment officials’ uses in reporting
progress to their constituents back
home.

In the photograph (lower left) Sen-
ator Joseph C. O'Mahoney is being
supplied with a copy-reel excerpted
from a debate on the Senate floor in
which the Senator figured. In all prob-
ability, the Senator will make copies
of this tape and supply them to radio
stations and civic organizations in his
home state. These esteemed gentle-
men frequently record commentaries
for broadcast purposes. Typical is
Senator Kefauver who recently re-
corded his 25,000th mile of magnetic
tape, enough words to encircle the
globe with tape!

—50-

ARKANSAS HAMFEST

HE Conway Amatcur Radio League

of Conway. Arkansas is sponsoring
anArkansas HamfestSunday. July 13th,
at the 65300-acre Lake Conway, 8 miles
south of Conway, Ark. on U. 8. 65.

The hamfest will be pienic style and
all hams in the vieinity are invited to
join the festivities. Oflicials of the Civil
Air Patrol have been invited to give a
bricf resume of communications activ-
ities in the CAP.

Further information on this affair is
available from Joe G. Robert, WNSTIC,

chairman of the hamfest conimittee.
=l

-
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2 JCR = 145.
P 1.45
2r /B~ 2« (1500) (500,000)
C = 3.08 x 10—19 = 308 uufd.

Television MASTS

MODEL 130
Telescoping Mast

Economical telcscoping
30" steel mast, for
simple one man erec.
tion. All hardware, in-
cluding opex roof
Hoo‘LH"IGUI‘\', pins ond guy
140 fings furnished. Weight

including all hardware
25 Ibs. Collopses to

$14.95

Your
Cost

MODEL 140
Telescoping Mast
Economicol telescoping

40" steel mast same o
Mode! 130, except with

MODEL

extra 2''x10° bottam
section. All herdware
included Weight, in-
cduding oll hordwore,
35 Ibs.

—  Your
Cost $19-45

10% Cash with Order

LMO RADIO CO.

509 ARCH S5T. & 46205 MARKET ST
Philadelphia, Pa.

6th & ORANGE 5T5. * Wilmington, Del.

4401 VENTNOR AVE. * Atlantic City, N. J.

1133 HADDON AVE. * Camden, N. J.

219 Highland Ave Salisbury, Md.

PRE-AMP.

for G.E. Variable Re-
luctance cart. Com-
ple‘i’e, ready to
ofperate.

BECAUSE . ..

wa want you to be one of the
thousands of our satisfied
custonters.

Famous GENERAL ELECTRIC
Triple Play VARIABLE

RELUCTANCE

CARTRIPGE
plays 33. 45, 78 r.p.m.
records without changing
its pesition in the arm.
Simply depress and turn
red button to change sap.
phire stylus, which ig re-
placeable.

Model
RPXOS0O

L

Reg.
$13.95
S4p20

Remil with order, we pay Postage

JAN ELECTRONIC DIST. CO.
DEPT. RN1
222 Fulton St., New York 7, NuY.

: : : GET in on the fun of operating your

own licensed transmitter. I guar-
antee You will memorize the Inter-
national Morse Code alphabet within

TWO DOTS two hours by my simple pxgtufo
MAKE THE method, or return method within
five days and I will refund your
LETTER money.
@

NOTHING ELSE TO BUY!
OTTO LUTHER. NEW

COMPLETE COURSE ONLY $l
NN

BUILD YO_IIR OWN
GEIGER COUNTER!

1t's EASY 1o build your own Searchmas-
ter Geiger Counter with this COMPLETE g5
kit. Contains everything you need! [
Headsel, tubes, batscries, metal case.
Fully guaranieed! Sensitive to both beta
and gamma radiation! Nus, instructions.
FREE radioactive specimen a

MODERN SCIENCE LABS 2

8049 51, Cloir ¢ Marth Hallywaad, Colif.

Write for FREE Catalog
"Creative Tools for the
Scientist of Tomorrow™
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IjEF‘.E[APS it is time we reported, in
reviewing commercially-available
pre-recorded magnetic tape reels, some
of the mechanical aspects of the tapes.
In attempting to make it convenient
for the user to play his magnetic tape
programs, A-V Tape Libraries has in-
troduced several unusual “gadgets,”
including a couple of novel and inter-
esting packaging ‘tricks.”

On each reel, at the center of the
reel, there is affixed a 1%"” diameter
circular label containing the company
name and trademark, and a space
whereon is stamped the number of the
reel, thus preventing loss or confusion.
This same number is stamped on the
edge of the tape box. An adhesive tab
is affixed to the free end of the tape to
seal it when not in use, thus avoiding
loose ends. A large label is affixed to
the back of the box and contains the
program number, a simple explanation
of the number system employed, and
a list of the selections contained on
that particular reel. Instructions and
copyright notices are printed on the
inside of the box while the box itself
is of the hinged-type.

Tapes of the Month

AV #1012 {CONCERT HALL)
Fart 1. Overture to the Tempest (Tchaikow-
sky)
Symphony No. 6 (“Pastorale”) ({Beethoven)
Part 2. Symphony No. 6 {“Pastorale™) (Con-
cluded)
Austrian Symphony Orchestra., Kurt Woss,

conductor
(Available in 7.5” single-track;
track; or 3.75” double-trac

7.5” double-

The manufacturer claims that the
fidelity of the double-track tapes is
exactly the same as that of the single-
track tapes, no differences being de-
tectable either by the unaided ear or
with laboratory instruments,

This particular reel has both good
and bad points, musically and techni-
cally. Taking the bad points first, this
critic was rather disturbed by the per-
formance of the Tschaikowsky over-
ture. Perhaps it was a matter of budget
to which art was sacrificed. In this
particular performance, it appeared as
though the musicians were not allowed
sufficient time for rehearsal to permit
them to perform as a group. During
the emotional passages, moments when
there must be unison, the recording
sounded like a group of soloists rather
than a symphony. Very disturbing also
is the microphone placement for this
recording; much toeo much presence;
too many solo microphones. The re-
cording engineer is to be condemned
for over-use of solo-presence micro-
phones, but is to be commended for his
control of the levels and balances. The
Beethoven performance is adequate.
The recording, from the standpoint of
fidelity and distortion, is wonderfully

July, 1932
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80% to 90%

off list!

Dependable performonce and economical service are two outstonding features
overshadowing even these sensationally low-low priced. high guality, fully
guaranteed tubes. Every tube must pass rigid tests in our plont. You can com-
pare RAD-TEL tube performance and quality with ony standard tube anywhere.

All Tubes Individvally Boxed! Sume Day Service!
/Check’. this list for Fully Guaranteed Tubes

Type Price Type Price Type Price Type Price Type Price
oBa 98 as4 46 6BCS A4 6$J767 A1 1287 A5
1A3GT A48 3va A7 6BD5SGT .59 6SK7GT A1 125K76T A8
1A8 .59 SAZA .39 SBES 39 6SL7GT A48 125L7GY A7
1A76GT A7 5U46 .40 6BFS 41 6SN7GT .52 12SN76T .52
1ABS .59 SV4G .54 6BF6 a7 6SQ76GT a7 125Q76G6T .44
1B3GT A9 x4 40 6BGOG 94 618 .36 125R7 A9
| 185 .59 SYAGT .32 6BH6 46 6us 44 1486 .40
1B76GT .59 3Y3G .32 6816 .39 6V6GT 39 19BG6G .95
| 1ese1 43 5Y46G .as 6BL7GT .59 6WA4GT A4 1978 79
1E76T 1.09 s5z3 .39 6BQSGT .59 6W6GT A4 25BQ6GT .62
1H3GT 40 6A3 .59 6BQ7GT 72 6Xx4 37 25L66GT kY
| 14 46 SA7 .59 6Ca 37 6XSGT A7 258 40
1L6 43 6AS .50 6C3GT 39 | 6Y6G 48 252667 A7
1LCs .51 SABA A4 6CB6 A4 7AA A7 32L7 .25
1N3 46 SAGS .43 6CD6G 1.11 7A7 48 3ses 40
1Ps .57 6AJ3 .90 6Es A8 7AF7 .53 ascs 39
1Q36T 69 6AKS 75 6F3GT .39 784 A4 AsL6GT A1
1RS 43 6ALS .38 SF6G 39 7¢C6 40 Iswa .37
155 .39 6AQS .39 SF6GT 37 77 .59 574 37
174 45 6AQS .37 6G6G 52 7X6 A9 352567 A7
| 178 .33 SARS 37 SHOGT A1 | 7x7 .69 41 42
Ve A4S SASS A6 6J5GT .37 12A86GT 46 42 42
| 1Us 39 6ATS 37 818 52 12ALS 7 43 .55
[ 1X2 63 6ALS .38 8J76G A3 | 12AT6 A7 45 .55
2AS A7 6AVO A7 SKSGT A8 12AT7 56 5083 .39
| 2x2 39 6AXAS .53 SKEGT .37 12AU6 .38 30¢Cs .39
| g:\; :: ::46 .68 6K7G 44 12AU7 43 50Cé .59
. s .64 SK7GT s _ ]
| 30 a8 | omas 39 | sse 64 | 12avz 39 | 3ox6. 33
Jaser A9 6BA7 37 6LOGA .64 - °
o PPk 12AX48 48 50Y6GT 48
43 12AX7 48 | sov7 so
6Q7GT 45 ‘ *
654 as | 12BAS a8 7OL7GT 1.09
658 T3 12BA7 .46 75 41
6SATGT .43 12BH7 .52 76 A4
. 8SD7GT .41 12K7GT 46 73 A7
’ 6SG7GT 41 12Q76 39 80 .35
| 6SH7GT 73 12SA7GT .44 11723 a7
TERMS

A 25% deposit must accompony oll orders—
balance C.0.D. All shipments FOB Newark waore-
house. Orders under $10—$1.00 Hondling
Chorge. Subject to prior sale.

Now In New, Enlarged Quarters at

115 COIT STREET
IRVINGTON 11, N. J.

Tel

TUBECO.

‘integrity Is Our
Chief Asset’”

RMC TRANSCRIPTION PLAYER

FOR HIGH FIDELITY
RECORD REPRODUCTION

Meets the rigid demands of Army-Navy
requirements, even Navy salt-spray test.

7 Used by U. S. Signal Corps all around
the world, in Veterans’ Hospitals, and
most radio stations, transcription services, ete.,
for realistic reproduction of transeription
records up to 16 inches, 78 and 3314 r.p.m. It
conforms fully to the N.A.B. performance
standards.

Descriptive Bulletin HS3-1, upon request.
Availoble Through Authorized Jobbers.

CORPORATION

AEW YORK

16" Synchronous

Madel TP16E $126.00
Mode! TP16D $81.00
Model TP12H $58,50

{F.0.B. Port Chester. N. Y.)

|
| Export: Rocke Internotional Corporotion.
13 East 40th Street New York 16, N. Y.

RADIO-MUSIC

PORT CHESTEIRL .
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USE PHOTOFACT

the world’s best Radio and
TV Service Data...

and EARN MORE WITH PHOTOFACT

Service Technicians:

We'll send you any

Photofact Folder listed in

the “PF INDEX and Tech-

nical Digest.”” If you
haven't a.u Index, get a free copy from
your local Photofact distributor or write
for it today. To obtain Free Folder, be sure
to state Photofact Set and Folder Number
as shown in the Index.

NOW —learn for yourself how pHOTO-
FACT makes your Radio and TV work
quicker, easier, more profitable! Just get
and use an actual PHOTOFaCT Folder.
Discover why over 35,000 successful
service technicians count on this invalu-
able data daily. No other service gives
You PHOTOFACT’S completeness, accuracy,
uniformity and lowest cost. PHOTOFACT 18
the only Radio-TV service data prepared
from laboratory aralysis on the actual
equipment. Get,your FREE Folder now.
Examine, use, compare. See why you
can't afford to be without prOTOFACT!

NOTE: Qur FREE Folder offer is limited to
Service Technicians only. Attach coupon he-
fow to your letterhead and mention your
jobber's name. Experimenters and others
may obtain the Photofact Folder by remitting
amount shown below.

HOWARD W. SAMS & CO., INC.

HOWARD W.SAMS & CO., INC. |
2201 E. 46th St., Indianapolis 5, Ind. |
[J | am a Service Technician. Send me Free |
FolderNo. ............. which appears in I
Photofact Set NO. v veervvane (as listed
in the PF Index). I
[J 1 am an Experimenter. Enclosed $.. ... .. !
Send me Folder No. .. ............. |
appears in Photofact Set No. ........... |
(TV—$1.00. AM/FM—50¢. Record Changer. |
or Communication Receiver—75¢) |
|
I
|
|
|

1
PAY AS YOU EARN! Ask your i
distributor about this amozing
plan, Only $18.39 puts the en- I
tire profit-boosting Photofact
librory in your shop now!

clean. Thanks are due the tape dupli-
cation engineer for allowing a gener-
ous length of leader tape on this one.

A.V #1013 (CONCERT HALL)
Part 1. Symphony No. 2 in D Major. Opus 73
{Brahms)

Austrian Symphony Orchestra, Hans Wolf,

conductor

Part 2. Symphony No. 2 in D Major, Opus 73
{Brahms} {Concluded)
Overture to Ruy Blas (Mendelssohn-
Bartholdy)

Austrian Symphony Orchestra. George
Singer, conductor i
William Tell Overture (Rossini)

Austrian Symphony Orchestra. Kurt Woss,
conducter

(Available in 7.5” single-track; 7.5”
track; ot 3.75” double-track)

Those of us who consider Brahms a
“must” in our library of musical re-
cordings will delight in these two
recordings. The recording engineer

double-

| masterfully blended the strings and

WE'LL PROVE YOU'LL SAVE TIME |

bass, making the piano passages
sweetly comforting to the listener, dis-
arming him so effectively that the
forte passages which quickly follow
exert a swift emotional impact, as I
am sure the master, Brahms, intended
them.
A.V #1014 (CONCERT HALL)
Part 1. Concerto for Piano and Orchestra No.
20 in D Minor, K 466 {Mozart)
Salzburg Mozarteum Orchestra, Fritz
Weidlich, conductor and soloist
Part 2. Symphony No. 4 in C Minor ("Tragic”)
(Schubert)
Austrian Symphony Orchestra, Kurt Woss,

conductor
(Available in 7.5” single-track;
track; or 3.75” double-track)

For some reasons, this one differs
from the others in fidelity. It is so
heavy with bass that it required roll-
off during the playback. However, I
fear that the tape was recorded close
to magnetic saturation with resultant

7.5” double-

| distortion. Lots of audio level on this

one—but distorted. As for the per-
formance, the piano solo passages-are
truly excellent. The artist, Fritz
Weidlich, performs with true dexterity
and understanding of Mozart. The
Salzburg Mozarteum Orchestra, under

his direction, has captured the Mozart
mood. Note that, if you are building
your library with the “A’” series, Parts
1 and 2 are on separate reels and if
you do not want both of these works,
you can obtain them separately since
they are each complete on one reel.

A-V #1015 (CONCERT HALL)
Part 1. Concerto for Violin and Orchestra in
D, Opus 35 (Tchaikowsky)

Bustrian Symphony Orchestra. Kurt Woss.
conductor, Michele Auclair. violinist
Part 2. 1812 Overture. Opus 49 (Tchaikowsky)

Les Preludes (Liszi)
Bustrian State Symphony. George Singer,

conductor
{Available in 7.5” single-track;
track; or 3.75” double-track)

This is one of the better reels
(speaking only of Part 1). The re-
cording quality is both technically and
musically superb; however, something
went wrong with Part 2. The copy
received for review was full of “wow”
or “flutter,” making the listening quite
uncomfeortable. It is gratifying to
know that the critic is not receiving
specially-selected reels for review. Per-
haps mine was a “lemon.”

A-V #1016 (CONCERT HALL)
Part 1. Symphony No. 7 in A, Opus 92
(Beethoven)
Austrian State Symphony. Kurt Woss.
conductor
Part 2. Symphony No. 7 in A (Concluded)
Concerto for Violin and Orchestra,
No. 1 in D, Opus 6 (Paganini)
Austrian State Symphony, Kurt Woss.

conductor, Ivry Gitlis. soloist
(Available in 7.5” single-track; 7.5”
track: or 3.75” double-track)

This reel contains the best micro-
phone pickup placement of all the reels
reviewed this month. In addition to
the pleasant, full tone achieved, this
reel also contains the widest dynamic
range of all those yet heard. It is
characteristic of the others that the
engineer ‘“rides gain” just a bit too
closely, not taking as much advantage
of his recording medium as he can.
However, this one is much better. Per-
haps another engineer was assigned to
this particular recording job. -0

7.5” double-

doubie-

An artist’s sketch of the “steerable” radio telescope which will be built for Man-
chester University at Jodrell Bank. Cheshire, England. Costing the equivalent of
$940.800, the new unit will have a parabelic dish 250 feet in diameter. and will
measure 185 feet to the top of the horizontal axis. The radio telescope will weigh

over 1270 tons.

The new giant radic telescope, said to be the world’s largest,

will permit the expansion of radio astronomy techniques into more distant regions.
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Eliminating TVI
(Continued from page 31)

At the recciver, try lining the in-
side, top, and bottom of the cabinet
with copper screening. Ground the
screen to the chassis and to a good
outside ground. A low-pass {ilter for
the a.c. power line and a high-pass f{il-
ter for the lead-in will eliminate many
cases of diathermy interference. In
severe cases, a tuned trap, resonated
at the equipment’s operating frequency
(and completely shiclded), may help.

TYPE: Industrial Interference.

EFFECT: The general effect, as well
as the remedies, are the same as for
diathermy equipment.

SOURCE: Ultraviolet sterilizing or
paint-drying lamps, r.f. heating equip-
ment, neurosurgical or radiotherapy
cquipment, etc.

TYPE: R.F. Interference.

EFFECT: Herringbone pattern (Fig.
4) or black and white diagonal bars
(Fig. 3). These may vary or change
direction. If transmission is by code,
the picture may flash, roll, wash out,
or invert (become negative in polar-
ity) with each dot and dash. This may
also be accompanied by irregular pop-
ping noises in the sound.

SOURCES: Short-wave transmitters
(FM broadcast, international short-
wave, public utilities, police, mobile
telegraph, point-to-point, aviation, and
other emergency services).

REASON: Operating frequency or
harmonic of interfering station falls
within the r.f. or i.f. frequency limits
of the receiver.

REMEDIES: Try installing a wave
trap between the lead-in and receiver
terminals, as close to the tuner as pos-
sible. Commercially-built traps may
be used, but a simple Y%-wavelength
shorted stub or !3-wavelength open
stub (made of 300-ohm twin-lead) will
usually be just as effective. Also try
reorienting the antenna, rerouting the
lead-in, or shifting the receiver to a
different location. Shielded, properly-
grounded transmission line is one an-
swer,

TYPE: R.F. Interference.

EFFECT: Both the effect and the
reason are the same as those just de-
scribed.

SOURCE: Amateur radio stations.
(If the receiver does not have good
shielding or if it has no r.f. stage, it
can pick up amateur stations legally
operating in the 20, 10, and 2-meter
bands. Invariably, the amateur opera-
tor is willing to cooperate with you
in eliminating the interference, al-
though his equipment may be operat-
ing properly. In a few cases, inade-
quate shielding or tuning adjustments
at the station are to blame. If prop-
erly notified, the amateur will be glad
to correct it.)

REMEDIES: If you are able to iden-
tify the signal by call-letters or by
checking with hams in the community,
contact the amateur and explain the
difficulty. In most cases, shielding the
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ANTENNA EQUIPMENT
MAST BASE—INSULATED
MP-132 BASE illustrated at left.

1” heavy coil spring. 2" insulator. Over-
all length: 11%7, Weight: 2% 1bs.
I'rice ssliseccsdbins imbdanamess o 53.95

MAST SECTIONS FOR ABOVE

BASE -Tubular steel, copper coated,
painted. in 3 foot sections, screw-im type.
MS-53 can be used t0 make any length,
P with M3-52-51-50-40 for taper.

#“  P'rice ror any section........... Oc Ea.

: 140
Comp. size: 712" W X X
Order No. IIN-865..........coiiineina.a, $12.95
SINGLE TYPE: 100 CFM, 2%" Intake; 1" outlet.
Cemplete size: 5°x6”. Order No, RN-520....87.99
DUAL TYPE; 100 CFM, 4" Inake; 2” Dis. Each Side,
omplete size: 8”x6”. Order No. ItN-800..812.95
FILANGE TWIN; 275 CFM. {%” Intake; 3%"2{3" Dis.
Comp, size: ll%" Wox 8% 11 x 8%4." D

BLOWERS—115 YAC 40 CYCLE

COMPACT TYPE: 108 CiM, mo;m il inside squir-

rel cage, 4327 Intake: %" Dis. Cowmp. size:

%" W x 83" 11 x 8%” D.

QOrder No. IN-86IL ... ... ... ............ $13.50
FLANGE TYI 1

3%" 111(5}\3 218" Dis
1y 6% D,

Order No. BN-134. ... oo vninnnnnenn ...820.95
BC-223 TRANSMITTER—Wirth Tubes & TU-17 Tun-

ing Unit. Gov't Reconditioned........... 826.50
CABLE—Transnitter to Power Supply........ $2.00
TUNING UNITS — TU-17—2000-3000 NKC., TU-25

3500-5250 'KC.  eimeamsms - sammmas e sy £3.50 EACH
OPERATING MANUAL for BC-223AX.... .. 2.50
SIHOCK MOUNTING for PPE-125........... 1.50
FT-173 MOUNTING for BC-228.......... =5 2.50

POWER SUPPLIES:

DYNAMOTORS:

DYNAMOTOR and BLOWER: 9 Volts DC input; out-
but 450 Volts GO MA. 4500 RI°Al. At 6 Volts DC in-
pul; outbut 260 Velts 65 MA. 3000 RI'M. $4 95

INPUT: OUTPUT: STOCK No.: PRICE:
14 V. DC 600 V. 300 MA. IiD-8 $9.95
12 v. DC 220 V. 70 MA.  DM-2% 6.95
12 v. bC 220 V. 100 Ma. M-18 4.95
11 V. DC 375 V. 150 Ma 8.95
14 nec 330 V. 135 Ma 7.95
14 v. DC 500 V. 500 MA. PE- 14.95
12 or 24 V. D& 275 V. 110 MA. US A /0516 3.95
12 V. DC 250 V. 50 MA.  DM-25 8.95
28 V. DC 0 V. 60 M. DM-32
(Usey 2,95
120r 24 V. DC. 500 V, 50 MA.  CsA/M515 3,95
13 V. DC 1000 V. 350 MA.,  BD-77
{Used) 8.95
28 V. DC 1000 V. 350 MA.  PE-73
(Used) 6.95
28 V. DC 250 V. 60 MA, PE-86 5.95

CORDS—CABLES

vD-501 Cord (/GXN-45 Generator ............. .50
€D-318 Cord w/I'L-68 & S\V- 141 & K .89
CD-307 Cord—6.5 Ft, w/PL-55 & IK-26... .89
CD-604 Cortt w/C-410 Trans. & l'L-5-l Plug. . .89
CD-365 Cord for L.P-21 Ino ................. 1.50
MC-215 Tuning Shaft for 274N................ 2.00

TRANSFORMERS AND CHOKES

TRANSFORMERS—I110 V., 60 CYCLE PRIMARIES:
Sec. 6.3 Volt 1 Amp....
See. 24 Volt 3z Amp..
Sec. 24 Volt 1 Amip..
See, 24 Volt 6.5 Amp...
Sec.
See,
or
Sec. .
Sec. 440 VCT/70 MA—5 V/2 A~6.3/4 A. 3.35
See, )5)0 VCT/120 MA—5 V/3 A—6.3/4 A3

Sec 400 \C’]‘/(l(] M \-—,v/z A—6.3/4 A, 6.3/2 A 3 25

BC-367—Uses two 6VOGT Tubes. Carbon Mic. input,
Tapped output. Ideal for intercom. \\Jm Tubes &
Schematies, less Dyn, and Case—Used. . -.84.95

BC-605—With Tubes, Used.,.................
1C-709-—W /Tubes—New; §4,95 ..
BC-347i—Less Tubes—New: §2.95

3.95
1.95

YIBRATOR TYPE—6 Volt DC input; output 230 Volt 60 VOT/90 MA—35 V/3A—6.3/4 A........
DC 50 MA, —no{ mtzred—\\i/tul)ei lglell I&Jr ‘C?nunulxlnd SEGLACORRGTA0 c" s f 3.75
Recelver operal on 83 recelver is tere nternally,
Slze: 438" X454 "X3M" | cowee pame 3@ = — $4.95 8 llenrles 500 MA Fll(ean);(OEV Ing.ngmnes £8.95
I'E-157 IOWER SUPPLY—2 Volt Vibrator Supply. 2 5 Henrd "')0 MA 0.0 1 '5000 l ikl '9
operates from BI-34 2 Volt Battery niounted in Case. | -5 Uenrles— MA., GlIER | ns. ... 6.95
Quiput voltage 1.4 V. 15 Amp 125 V. 50 MA, Less | 6.2 Henrieg—300 MA., 82 ohms, 5000 Ins...... 4.95
Ratfery, Speaker, & External Power Cord—with Vi- | 15 Henries—300 MA., 260 ohmS. .. .ovvvvunney. 4.75
BIATON oo avid o o dsiasanymimans v i@ T T 84, 8 Henries—500 MA., 80 ohms, 53000 Ins........ 8.95
BB-54 2 Voit Dry Battery................... 2,95 4-12 llenries—30m MA,, 110 ohms, 1004 Ins.... 3.95
AMPLIFIERS AERIAL WIRE—I'osphorus Bronze =16 Stranded,

200 1h. test. Weatherproof, 150 Ft. on Reel. RI.-3
W/ CHDS 4ol mm i tdems . Ebarn bl mwetac bk §1.50
Telephone Wire—3 Cond. coppor & steel, 525 1. 5,98

GEAR MOTOR

110 Volt 60 cycle for stow wotion light displays or
moelmnon work., Maghine cut hrass gears. Size: 5"

x 23" W, x 1% D. Shaft: %, x 1”. Cholee of

3.' 8 or 24 NIPM. Specity REM e
MCTICE s 0 g e o b B e B BE B B A TR b £ $8.75

Address Dept. RN ¢ Minimum Order $5.00 ¢ Prices F.Q.B.,Lima, 0. ¢ 25% Depositon C.0.D. Orders

FAIR RADIO SALES "iiwa'ohic"

WE'LL PAY SWEET PRICES for Your
RADIO & AIRCRAFT EQUIPMENT

We want to buy your parts or cauipment—and
we’ll pay top dollar to get it! Just send us the
dope on your equipment, its type and condition—
and ¥Your asking price. You'll get fast, profitable
action. It's just like taking "*Candce”™ from a
baby! Write today,

3306 Burbank Blvd. Burbank. Callfornla

CANDEE-AIRCO, Dept. 71-3

85 KC IF COIL 7267—{/BC-453....,......81.580 Ea.
BIKO—85 KC....75¢c 1415 K¢ ... 1.50 Ea,
TU-7-8-0-10-26 for BC-191/BC-375., ... Used: 3.95
MISCELLANEOUS
Leg and Seat Assy. for Hand Generator....$§ 3.50
BC-230 Transinitter, with Tubes........ o 4.95
T-20 ARC-3/BC-157 Trans.—4 t0 5.3 MC.... 12,95
RT-7/APN-1 Transteiver—Excelln. & Cord.. 18.95
R-1/ARR-1 Rec. f/conversion to 220 MC.... 4.95

RADIO COURSES
® RADIO OPERATING ®
* RAOIO SERVICING e ELECTRONICS

F.M, TELEVISION
L] PHEPARATION FOR CIVILIAN
MARITIME, ARMY ANO NAVY Lis

CENSE REQUIREMENTS.
Write for Catalog T.S.

TRADE & TECH. 15W. 6351, N.v. 23
SCHOOL ENdicon 2-8117

‘—7Availablé Now .. .=

ARC4 VHF TRANSCEIVERS

A scnsational all-purpose
unit, 2 Mcter or Civilian
Defense Frequency ring
140-144 mcs. Eas o

convert to 148 MCS.  Less
tubes and dynamotor only.

placement requests IMMEDIATELY,

RADCOM BUYS ENTIRE
PARTS INVENTORY of
FINCH FACSIMILE

We are setting up a complete inventory by part
number of all integral genuine FINCH PARTS
and will be equipped to handle all your re-

WANTED
RADCOM pays highest prices
for surplus equipment, parts and
tubes. We need TCS-7 and up;
SCR 274-N; SCR 399 equip-
ment; SCR 508 equipment; BC
312, 342 and 348 Receiver; SCR
522 equipment; SCR 211 fre-

quency meters and RA-34 rec-
tifiers.

Blgelow 2-6666

www.americanradiohistorv.com

Weth Earl Wihite

Livin n St
RADCOM Bugineering €0, Nemns
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TV RECEPTION
UP 10 200 MILES

ON ACTUAL FIELD TESTS WITH

NEW DX630 CHASSIS
USING THE CASCODE TUNER

will operate in fringe greas or in localities
re_llnofe from TV broadcast stations up to 200
miles.

HAS 4 MICROVYOLT SENSITIVITY—I10 times any %
other TY receiver. Will pick up distant stations %
without use of booster or special antenna arrays %
—and with less noise. Will operate any tube
including 24", greater brilliance, improved
keyed AGC circuit (eliminating flickering and
fading). Uses the best materials with a high
factor of safety to insure trouble-free op-
eration. STD. RTMA GUARANTEE free re-
placement of defective parts or tubes for 90 %

*x

LE ST EE SRR ERE TR T

PSR E

days. Comph;:‘ellyz fgchf:rys-mrt;d chassis ready

to ¢ t

P?nc:elr:clcu;llng Excise fafeier $‘44 50 :

*

TELEVISION PICTURE TUBES :
Standard Brands *
ONE-YEAR GUARANTEE :

12/, {Black

2r | $22.50 Rawe (Black) $28.50 X

Glass 14" Rec- 6" R *
fanqsf.lar (BTE 1$23.50 m:;f,lar (apif 1$27.25 *

17" Rectangular (Blk.) ... ............... $25.95
19 ROUNN(BIK: ) prjass - B - - sl $39.95
20" Rectangular (Blk.} ........coovvunnin $38.35

21” Rectangular (Blk.)
24" Metal .
Consolette cabinet of beautiful design made
of the finest veneers and good finish. Size 39"
high x 24" wide x 223" deep. Finished in ma-
hogany or walnut. Cut for 430 chassis with 12"
speaker; will take either 14, 17, or 20" tube.
(Please Specify Size.)

Price including mask and excise tax....
Extra for glass

$43.95
.82.75
For the various other cabinets in our large se-

lection we will furnish photos and other NECES-
SARY INFORMATION, ON REQUEST.

TELEVISION COMPONENT SPECIALS
"Faster Than Hotcakes!"

That's how these original 13-channel RCA Tuners
are selling. Uses 3—6Jé tubes. Sold as is, less,
tubes, only ..... - -§3.95

NEW STANDARD COIL
CASCODE TUNER

The tuner that will give you stronger, better and

clearer reception. Uses I—§Jé and

|—6BK7 Intercareier ...... ....... $]9'95
New-—DuMont Tru Focus Conversion Kit

Convert your old set for even focus over entire

screen.

DuMont 70° Yoke, Model Y2Al—

distributed winding ........... .. ... ... $6.57
DuMeont 70° Flyback Transformer

Model HIAL 5 .$6.57
DuMont Linearity Conirol—

tor above units $0.75
DuMont Width Coil—for above umfs ..80.75

AUTOMOBILE RADIOS

Custom-Built for any of the following 194%-
1950-1951-1952 automobiles—Dodge, Plymouth,
Chevrolet, Hudson, Studebaker, Henry J. and
Ford. Every Radio is a powerfully built, 6 tube
superhet with. R.F. Stage and 3 gang conden-
ser. Each radio is Custom Built and can be
mounted in the dashboard within 4 minutes.
Your price including aerial $38.47 ea.

All -Merchandise Subject to Prior Sale. All

Prices Subject to change without Notice.
WRITE FOR COMPLETE CATALOG N-5

£ EDLIE ELECTRONICS INC.

*. |54 Greenwich St. New York 6, New York *

e e e g S e e e e e g e e e R s e R R g d e e g s s e s e e e e s s e e e s s s e e g e s L s S e T S L e e 2 e e e e
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receiver or installing a wave trap will
cure the trouble. Readjustment and
installation of harmonic filters at the
transmitter will usually clear up the
interference if it is originating there.

NOTE: On many occasions, amateur
stations are blamed for interference
which actually is caused by other
short-wave services. If the interfer-
ence is not readily located, check in
the neighborhood or community for
mobile telephone or governmental re-
lay stations, or transmitters operated
in military reserve training centers.

TYPE: FM Receiver Radiation.

EFFECT: Similar to that caused by
oscillator radiation from TV receivers
(Figs. 1 to 5) but usually affecting
only Channels 5 and 6.

SGURCE : Local oscillator radiation
from a nearby FM receiver.

REASON: 2nd harmonic of FM os-
cillator falls within the affected chan-
nels.

REMEDIES: Same as that for TV
oscillator radiation. (A piece of 300-
ohm twin-lead, cut as a quarter-wave-
length section of the FM oscillator’s
frequency and used as an open-stub
wave trap, sometimes will eliminate
this trouble.)

TYPE: Co-Channel Interference.

EFFECT: “Windshield-wiper” effect
(picture from the interfering station
continually moves back and forth,
sometimes up and down. behind the
desired station’s picture.)

SOURCE : Another TV station oper-
ating on the same channel.

REASON: The interfering signal is
noticeable when its strength is 1 per-
cent or more of the desired station’s
strength. Movement is caused by
slight differences in blanking and sync
signals at the two stations.

REMEDIES: Reception of either
station can be extremely difficult, es-
pecially if the customer lives in a
weak-signal area about half-way be-
tween each station. Try a yagi, “Ra-
darray,” “Para-con,” “Double-V,” or
other similar directional antenna and
adjust carefully for maximum rejec-
tion of the undesired station. If both
stations are desired, install a rotator.

NOTE: This type of interference is
sometimes possible between two strong
local stations operating on different
channels. In this case, try a wave
trap or check the i.f. trap adjustments
(one of these may be defective or mis-

| adjusted).

3

TYPE: AM Broadcast Station Inter-
Jference.

EFFECT: Black horizontal bars
(Fig. 1). vertical bars (Fig. 2) or mesh
(Fig. 5». If the interfering signal is
strong enough, the video signal may
invert or blank out entirely.

SOURCE: Nearby AM broadcast
transmitter.

REASON: AM frequencies are in-
cluded in the video i.f. passband. Pow-
erful local stations may ride through
if their signals are sufficiently strong,
are not trapped out, or if the receiver
is not adequately shielded.

REMEDIES: 1f the trouble appears

Ak RKA AR A XA KK IA KA R XA KkKA%# | suddenly, try to identify the station by

116

www.americanradiohistorv.com

CONTACT
MIKE ASSEMBLY
BRAND NEW!

Conmplete Contact Mike As-
senbly includes: Two miero-
phones. on-off switch. ampli-
f¥ing transformer. bhatteries.
hattery ease. Connector to at-
tach to any radio. AC. DC or
battery portable. Amplifica-
tion up to full volume ontdut
of radio or sound ~ystent used.
FB for watch or clock rvpair. Diesel engine $3 95
injector adjustment. gas engine di 1m|osls

etc. Specially Priced at....... .

. Postpaid

TUNER FROM
NAVY “BN” %% ‘wac)
EQUIPMENT

Py
EE‘E“%&%H\}
L=
Simply moditied into 2-me- £

ter converter for car or com |6\:‘.§'.\a~ T -
nanications receiver. Uses Wt p

-6J6. 1—GSHT, 1—9006 o .
1—615 (Not Inrnished)

Slug is tuned from 157 to 187 Megacycles. Includes
schematic diagram for ‘BN equipment.
Now—A New LOW Price............... $4.95

ALL EQUIPMENT F.0.B. PASADENA UNLESS
OTHERWISE SPECIFIED. PLEASE ENCLOSE
FULL AMOUNT WITH ORDER

C & H SALES CO.

BOX 356-YT East Pasadena Station. Pasadena 8, Calif.

SOUND POWERED

PHONES RcA-MI-2454
Complete with 24’ of
Rubber Covered Wire.
NEW EXPORT PACKED
Shipping weight 6 lbs,

$9.95 per set
2 for $19.50

EACH SET GUARANTEED

. Erand New. Gov't. Cost. $42.00
INCLUDE POSTAGE WITH ORDER

McCONNELL'S

3834 Germantown Ave.
Phila.; Pa. RA 5-6032

Be a

TELEVISION CAMERAMAN

Work with ‘live’” equipment in
siation:sive studios. [RAIN with
“Big Name'" TV instructors, Grad-
uates employed at leading TV sta-
Easy paymetit plan. *Free National Placement
Housing accommodations secured. Approved

tions.
Service.
for Vets.

Scnd for FREE Booklet R

TELEVISION WORKSHOP
1782 Broadway, New York 18, N. Y. PLaza 7-3721

SRESISTOR KITS$
100 ASSORTED POPULAR SIZES

/s Watt. 10% All Latg Type In-$ o o

sulated IRC—Stackpole—Speer Shi
—Ohmite. Cash with Order. SHpped

DRILLICK ELEGTRONIC SALES CO.
§ 5281 W. Pico Blvd. Los Angeles 19, Calif. $

RADIVEERNST HONTHS

DEGREE i1n

Radio en-.;im-n-.mg is a big field. There’s room for you
in it—if you're good. Get first-class training at Indiana
Tech. Intensive sbecialized course. including strong
basis in mathematics and eleetrical engineering, ad-
vanced racio theory and design, television. elec(romct
Modern iaboratories. Low rate. Also B.S. DEGREE
IN 27 MONTHS in Aeronautical, Chemical, Ciril,
trical and Mechanical Engineering. G.I. Gov't ap-
proved. linter Sept., Dec.. March, June. You can earn
part of ¥Our exDenses FMEht here in 1‘ort Wayne while
you are studying.

INDIANA TECHNICAL COLLEGE

972 E. Washinoten Blvd.. Fert Wayne 2, Indiana

Please send me free information on B.S. Eunginecring
Degree in 27 month® as checked.

Liec-

Aeronautical
Electrical

Radlo Television
O Mechanical

Civil
Name ..
Address

RADIO & TELEVISION NEWS
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call-letters or by the program. (This
is sometimes possible by varying the
fine-tuning control.) Then report the
trouble to the chief engineer or engi-
neering department. (While the trouble
may be in the receiver, it may also be
due to temporary trouble at transmit-
ter. A check might save unnecessary
work for you. If the interference is
due to some change in the receiver or
has always been present due to the re-
ceiver's proximity to the transmitter,
install a wave trap in the lead-in (as
close to the tuner as possible). Use a
parallel-resonant trap (range 540-1600
ke.). Shielding here is extremely im-
portant. (If interference is very strong,
shield the bottom of the TV chassis
and possibly the r.f., i.f., and video am-
plifier stages. Copper screening or
aluminum foil is best for this purpose.
Make sure the screen makes good, firm
contact with the chassis. In extreme
cases, line the entire cabinet with cop-
per screening. (This will often relieve
or climinate interference coming from
several different sources.)

TYPE: R.F. Interference.

SOURCE: High-power police sta-
tions operating in the 45 mc. band.
Receivers using 45 mc. i.f. frequencies
will be wide open to interference from
this source when and if these services
are placed in operation.

REMEDIES: These will have to be
worked out with one or more of the
remedies just described. A combina-
tion of directional antenna, shielded
lead-in, proper grounding, etc., may be
required.

Interference similar to that de-
scribed in this article can also be
caused by conditions inside the re-
ceiver. These and other similar types
should not be overlogked. —30-

TEST TAPE USE
By J. GORDON HOLT

F()H maximum high frequency re-
sponse from a high-quality tape re-
cordery, plus the assurance that its
tapes will play back equally well on an-
other machine, it is essential that the
slits on both the record and playback
heads be exactly at right angles to the

direetion of tape travel.

Therelore, whenever the record and
playback heads have been removed
from the recorder they must be re-
aligned with the tape when they are
replaced.

A test tape that greatly simplifies this
adjustment may be made by recording
a 13,000 eyele signal on a tape, using a
new full-track machine on which the
heads may be trusted to be in precise
alignment.

To adjust a replaced playbaek head,
the test tape is played through the head
and the adjustment is made for maxi-
mum output from the head.

The record head may then be aligned
by recording a 15,000 eyele tone onto
another tape and using the output level
from the previously aligned playback
head to adjust the record head.

Il the recording head is not putting
the signal on the tape in such a way
that it passes the aligned playback
head exactly at a right angle there will
be a definite loss of high frequencies.

—30-

July., 1952

For

winds! lis

of 360° turn

tolerances.

furniture style.

years
weather and bad —you can’t beat the new TRIO Model
TR-2M TV ROTATOR and DIRECTION INDICATOR.

Sturdy and completely weatherpreof, the TRIO ROTATOR
will support the heaviest TV arrays—even in 80 MPH

«TROUBLE PROOF

TV ROTATOR

of dependable, unfailing service—in good

sound design and construction has been proven

by three years of extensive field testing under every ex-
treme of weather. The TRIO ROTATOR will not freeze up!

Two 24 volt motors are used —one for each direction of
rotation. Thus, each motor operates just 50% of the time
~—cannot burn out! Positive elecirical stops at both ends

eliminates lead damage.

The TRIO ROTATOR is precition built fo extremely close
Heusing is die-cast aluminum for greater
strength, lighter weight ond perfect alignment of ports.
Will it any mast, 1”7
The smartly styled TRIO DIRECTION INDICATOR is housed
in a sturdy plostic cabinet that harmenizes with ony

to 2" diameter.

Easy operation it assured by the new

“finger-tip’’ contrel and the easy-to-read dial that clearly,
instantly indicates axact antenna pesition.

See the new TRIO ROTATOR at your jobber today!
| It's tops for TV—ideal for ham arrays too!

MANUFACTURING COMPANY

GRIGGSVILLE, ILLIKOES

e MAGNEMITE

NEW DRY BATTERIES

Inexpensive flashlight-type cells that
last 100 operating hours.

NEW SPRING MOTOR

Governor-controlled constant speed
motor runs 15 minules per winding.

NEW PLAYBACK &.MONITORING

external amplifier and speaker.

NEW SENSITIVITY

Crystal-clear recordings vp to 100
feet from the microphone.

Field recording is now as easy as-studio
recording, with the Magnemite* Portable
series. There's a midget battery-powered
spring-motor Magnemite* model for every
recording need — speech, music and sound
effects. Write today for descriptive litera-
ture ond direct factory prices.

|

398 Broadway
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Feeds directly info headphones or

*Trade Mark Reg.

AMPLIFIER CORP. of AMERICA
New York 13, N. Y.

TRAIN QUICKLY! OLDEST, BEST
EQUIPPED SCHOOL of ITS KINDin U.S.
Draft Age and Olider Men...

Come to the Great Shops of Coyne in Chicago. Get

ractical trainingin TELEVISION-RADICor ELEC-
I1)‘1(lCIT‘\(-— vital in Defense Program. Prepare now
for a better job or better service rating.

START NOW—PAY LATER
You can finapce most of your tuition, pay for it later
in easy monthly payments. Special plan for men of
Draft Age. Part time employment service available.
FREE BOOK Clip coupon for Big Free Illustrated
Book. Indicate below, course that

interests you, Nosalesman willeall. Act NOW.

B. W. Cooke, President

ELECTRICITY % TELEVISION
RADLO % REFRIGERATION y ELECTRONICS

I B. W. COOKE, Pres.

COYNE School
| 500 S. Paulina St., Chicago 12, IIl. Dept. B2-85H
I 1

Send FREE BOOK and full details on:
O TELEVISION-RADIO O ELECTRICITY
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DOW SURPLUS

TELECHRON SYNCHRONOUS MOTOR

Type €2M 115V_60 cycle Medel 822 M.—6—
RPM—Removed from nNew SurPlus. . ........ $3.95

MISCELLANEOUS ITEMS—ALL NEW
Rubber Grommets—100 as e 89
BC 461 cantrol bax with :ountcr
T44C mike and
Leeds & Normroup

0 to Infinity. Boxed per
APC condensers, all sizes

1000+it. =WL13O twisted Telt.-phem.- wire. .
S0 Watt—Tube Sockets—i ne ......... S
Antenna [nsulators—10 fo .60
6 V VIBRAPACK KIT: Vlbrnter plus non-
syne transformer with twe ocutputs: 345
v‘ lls ma for plates, and 15 v for bias. e
FILAMENT TRANSFDHMERS—I!OV—EO cycie
input. ou!pul 9v to 13V in 1V steps—out-
put, rated 3 ampsS. ... i e s 1.89
G.E. Solcnolds-—lav DC—25 ohms—Mycalex
arm, many agplications—new . ......... .49

GP7 TUNING UNITS, A TO F, for ECO, $2.95 ean.

PANEL METERS, NEW
A e ERANDS RHEOSTATS
SPECIAL SCALE Watts ohm S53a
—SQUARE CASE .
SRsRua 2 25 ] ‘38
25 1s 98
2s 25 o8
2s 75 .98
2s 100 98
25 145 .98
25 150 o8
25 370 .98
25 500 1.49
25  10D0 1.95
235 5000 1.95
100 s 3.95
100 100 3.95
150 500 4.95
150 5000 4.95
XMIT RF CHOKES
213 MH— 100 mill. 23:
BUY TUBES HERE OIL - CONDENSERS
SURPLUS SPRAGUE #4884
1LDS S .59 4/$2.00 | 32 mfds. Four 8 mifd. Sec-
3HP? 1.95 47 6.00 tions in one can 600V
Fp7 1195 ay 6.00 —oil—perfect for ampli-
AKS t.19 4/ a.00 [ $4.95
ALS .79 4/ 3.00
SN7GT .79 4/ 3.00 | 2 mfd 600V Round. .79
17 59 47 2.00 | 2X1 mfd 600V Round __.R9
3.4 Baliast .19 | 10 mfd 600V, .. .- . $3.95
SE 1.49 4/ 5.00 | .5 mfd 5000V—ail. 3.5
41 .59 4/ 2.00 | I mfd 6000V..... 6.95
RK73 .59 47 2.00 | 2 fd 4000V — oil
RKR73 .79 ay 3.00 GE23F47  Pryn-
ga«f&s 38 :; {gg Ol e s e 6.95
: o 90 mfd 120V ~ AC
a3z 1.43 47 5.00 GE26FG8S Pryn-
8a3 .39 a; 1.35 oil .6.95
582 (55 4f 200 il 3 it e
61 .95 4y 6. T T T
625 59 4y 1.80 NEON INDICATORS
626 a3 4, 1.35
629 39 ay 135
2051 1.19 a7 2.00
2j21a 8.95
3BP1 3.95
58P1 3.95
SBPa 3.95 Amp Type Each 10 far 200 for
6Ca .69 1, 8aAG 5$0.03 $0.25 $1.95
250R 8.95 1 8AG .03 .25 1.95
RK39 2.75 ?@ 3AG .03 25 1.95
303TL 9.95 |3/ 3AG .03 25 1.95
531 3.95 Yz 3Ag .03 .25 1.95
803 3.95 3aG .03 .25 1.95
804 6.95 2  3AG 03 .25 1.95
807 1.50 a 3ac .03 ‘25 1.95
849 19.95 10 3aG .03 .25 1.95
acg 3.95 15  3a6 03 .25 1.a5
861 19.95 20 3AG 03 .25 195
sU12 -49 I 4AG .05 .40 2.95
4 dR k38 fw
4h . 4 .
KEYS 15 4aAG .05 40 2.95
el 2 oW o8 R i
g . 1.25 . .
Hg . 1.25 40 4AG .05 40  2.95
A 125 70 ACL .05 40 2.95
2 20 S5SAG .05 a0  2.85
1-a1a -89 40 S5AG oS a0  2.95
J.a7 ... 1.25 S0 SAG es 40 2.95
J-a8 ... 1.25 70 5aG .05 a0 2.95
VARIABLE CONDENSERS—ALL NEW
Dual 35 mmfd per scchon ™ i 1.49
Dual-100 mmfd ' .49
3 Gang 365 per Section. . ... .98
4 Gang 147 mmifd per Section 1.25
5 Gang 365 per Section. . ... ... RN 2.95
JK26—PLS4 . .Sct $0.49
SK ohm 20W..50.1S | 3 AG fusc post.... .25
SK ohm SOW.. .69 | & A\g :usc ‘r’ﬁsn&" 25
QK [shm,  [23W, 3% | 207 Tibe sockets | 29
10K ohm  10W .15 Acorn_Sockets . 21
10K ohm 150W.. 1.25 | MGI4OF ......... Jt9:50
250K chm 2w., 3 for .10 1:vllcslvsa:ioo C:s | Fhase
ycle '
65K ohm 2W., 3 for .10 oNvoofcvel SIS e aos0,

EDWARDS BUZZERS

>1892=115 V—60 cycle
50,98

SHOCK MOUNTS

Most Types. Send us Your | O5 ampP .. .......
requirements for price. =1S5_s5ize 0—12Vv [+]od
works ‘on 6V h.-ssP cover.
12V _and 24V Soldering | fate. fo | C0%° Practse
tron .....$2.95 ca. g

4 Snoed Hobby Motors. .

y Air Pumps for Co-Ax 4.95
oitage Regulators. Made by Lcr:md 2.49
Mlkc Cable. Per Foot .04
HRH Z8—Put-Put 1500W 28 Voits DE. 59.50
30 ft. hook-up wire, Plastic Cover... ... .... 16
Luminous Paint Kit. For Dusting. P:unhng or
Mixing Glowa in the Dark. Complicte .72
.3
Slnglo Hole mtg. Fush Bu!ton Switch .19
Flux Gate Amp. Less Tubes. . ..... 85
Toogle B9A SW—SPDY—ccntor off . .00
Joggle BIB SPDT .......... .00
Toggle B11 SPDT Momentary.. .00
Micro Switch BZs| Rqal SPDT. - .79
Resjstor Kit. Good s-zes .89
AGz Phantem Antennn for 10 Molers—new .75
FOOT STEEL ANTENNA MAST KIT.
foot SOCHIONS=NeW . ... . <.t nae e 12.55
Soldering Paste 14 Ib, can. 8ig Bargain. .. .. .10

Write us for Your meter wants. Over 3.000 in
stock. Wrlte tor Our 16-Page Bulletin.

DOW RADIO, INC.

1759 E. Celorado St. Pasadena 4, Calif.

PHONE: SYcamgre 3-1196
$1.50 min. order 259 deposit with ordors
nd full remittance to save €.0.D. charge
All merchandise fully guaranteed. Subject te DI'IDP sale.
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—— |
Broadband Converter
| (Continued from page 41) 1

pressor alternately cuts off and in-
creases the current to reach the plate
of the 6AS6 while scarcely affecting
the cathode current controlled by the
first grid and screen grid. This results
in the signal being mixed only in the
plate circuit because it is driven into
the nonlinear portions of the plate cur-
rent curve. As the plate and screen cur-
rents are 180° out-of-phase, doubling
of the conversion transconductance
occurs merely by placing a tuned cir-
cuit between the plate and screen, be-
cause the action of the suppressor grid
causes the plate and screen currents
to rise and fall 180° out-of-phase at
the oscillator frequency. A negative
variation of the suppressor grid causes
a decrease in plate current and an in-
crease in screen current, due to elec-
trons turned back to the screen, and
vice versa. Thus, effectively, a push-
pull circuit exists which will give twice
the conversion gain.

It is abvious, then, that a special tube
must be used for the mixer. In the dis-
cussion of this circuit in other pub-
lications, a subminiature Sylvania
#5636 was indicated for use for this
service. Very few tubes have suppres-
sor grids which will control the plate
current to any extent with reasonable
potentials. For this reason the Syl-
vania tube was investigated but at the
present time it is available only on
defense priority. Tubes with fairly
good suppressor grid characteristics
are available in the G, GT, and larger
dimensional envelopes, but these were
not deemed practical.

An investigation was made of the
6CB6 and other miniature pentode
tubes of that type with negative re-
sults. Suppressor potentials as high
as 45 volts had negligible effect. The
fact that the 6AS6's net price is close
to four dollars is a deterrent to the
modification of the converter, but re-
sults seem to indicate that the ex-
pense is fully justified. The 6AS6 has
about a 3 ma. plate current change for
a 3 volt d.c. suppressor grid change
under normal operating conditions.
This represents roughly a 50% change
of plate current for a small change of
suppressor voltage. A negative 15 volts
on the suppressor is required for com-
plete cut-off.

For ten-meter operation where the
mixer suppressor grid is driven by an
amplified harmonic, there isn't suffi-
cient voltage to drive the suppressor
grid. For this reason a resistor is used
in the suppressor grid ground return.
This takes advantage of suppressor
grid current drawn on the positive os-
cillator r.f. cycle, causing greater grid
voltage swing. An r.f. choke cannot
be used, except possibly on frequencies
at which the plate section of the 6AG5
is also operating on the fundamental
crystal frequency. In this case suffi-
cient r.f. oscillator voltage exists per-
mitting the substitution of a 2% mhy.
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MANUFACTURER’S
cost/

HIGH FIDELITY
AND P.A. SPEAKER
&  12-WATT 6.3 OZ.
ALNICO MAGNET
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RANGE
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ér 37.50

{ Send for FREE cotolog of ather borgoins

UREEN TELE-RADIO
DISTRIBUTORS, INC.

Dept. R-7, 472 Sutter Ave., Brooklyn, N. Y.
67-15 Fresh Pond Road, Queens, N. Y.
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$27.50

our prlce only

DEGREE IN 27 MONTHS

Complete Radio Engineering course, including Telev.,

U.ILF. and .M. Bachelor of Science Degm- alsg in
Mech., Civil, Elect., Chem., and Aero. Eng.:

Acet. Extensive campus. modern bulldml:s.
equipped labs. Low cost. Prep courses. Personalized,
practical instruction. Founded 1884. Placement serv-
ice. Growingz shortage of engineers. Prepare
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catalog.

.Eii TRI-STATE COLLEGE

07 1672 College Ave, ANGOLA INDIANA

TUBES 50:

AN INTRODUCTORY OFFER

5U4G 5Y3IGT 6AUS 6ALS SW4
654 6BQ6GT 3525 SAGS 50L6GT

The tubes listed above are only a few of the many
tubes listed in our current fiver of "BARGAIN

BUYS.” Send for your copy today.
CROWN TELEVISION
P. 0. Box 194 Hicksvilie. N. Y.
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r.f. choke. Operating the suppressor
grid at zero d.c. bias rather than grid-
leak bias results in a greater g. and
conversion transconductance, but suffi-
cient oscillator voltage must be im-
pressed to swing the plate current into
saturation. The exact value of the r.f.
oscillator mixing voltage., under load,
is not critical, but should exceed ten
volts. This has been provided in the
converter design.

Practicaliy no trouble was encoun-
tered by the builders of the three pre-
viously presented converters. Where
trouble was encountered it almost al-
ways can be traced to the section in-
volving the 472-UA coil. Coils of the
“-UT" type. or those of other manu-
facturers were used by the experiment-
er with the result that there was either
excessive broadeast leakage or inferior
performance. To the author's knowl-
edge there is no substitute for this coil.
Interstage broadband coils, used in
some receivers, are not satisfactory
because the high impedance primary
(used as a sccondary) cannot match
the broadcast receiver antenna input,
acting instead as an r.f. choke and
causing broadecast leakage.

The supply voltage for the converter
is not eritical. Laboratory tests made
with a one-tube oscillator, the con-
verter, and a HQ@-129X receciver in-
dicated that the supply voltage could
be varied from 100 to 250 volts with
but little effect on the conversion gain,
and no noticeable effect on the conver-
sion output frequency. However the
BAS6 is rated at a maximum of 140
volts on the screen, so it is advisable to
use a 150 voit plate supply.

In accordance with several suggested
designs, such as using a center-tapped
output coil between the plate and
screen of the 6AS6. the J. W. Miller
Compuny was kind enough to make
two such coils #9769-UA-1, and #9769-
UA-2. It was expected that better
conversion might be obtained. but ac-
tual experimentation indicated that
the 472-UA was superior. It was noted
that when using the push-pull output
coil the circuit would break into os-
cillation. Examination of the circuit
showed its similarity to a Hartley os-
cillator. Stable action could only be
obtained with lowered gain or shield-
ing, etc., and the hest results were not
as good as with the simpler untapped
coil arrangement.

The photographs of the converter
may make it appear more complicated
than it is. This is because additional
equipment, not required for converter
operation. was mounted in the same
box. An antenna switch was added for
transmitter operation, and to allow
simple selection of the broadcast radio
for either SWL or BC service. The an-
tenna switch can be of the double-pole,
tone-control type when a transmitter
is not to be used in conjunction with
the converter. Ilere it is used for an-
tenna switching, converter and trans-
mitter filament switch, and as a safety
to prevent the transmitter high volt-
age from being applied until filament
voltage is applied. 30—
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they're different

they're improved

Yes, Bach, Beethoven and Brahms are now

better than ever—we don’t mean we’ve

their musi¢, but we do mean we‘ve improved
the reproduction of their recorded music.

constant stylus

audio spectrum {20-20,000 cps) -
transient response < no resonances « no mistracking « no grinding
of groove walls

improved

1t's the new, improved Pickering Cartridges that give credence to
this claim. Yes, Pickering Cartridges are different. They're im-
proved. They're better than ever. Pickering patented Cartridges
with Dynamic Coupling® are superior in every way, by providing:
HIGHER FREQUENCY RESPONSE -
LATION DISTORTION -

*DYNAMIC COUPLING ASSURES

NEGLIGIBLE INTERMODU-
BETTER TRACKING CHARACTERISTICS

contact with the record grooves over the entire
full frequency response « full

PICKERING and company, iheor;brated

Pickering High Fidelity Comp
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Coninlete with mctal grille and Drotective speaker
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$961 ﬁ x 9" 29
NOVICE TRANSMITTER KIT

ldeal for beginning amateur or for use as a stand-
by rig. Operates en 80 and Il meters. Big pictorial
and schematic diagrams for easy assembly by any-
one. Complete with two punched chassis, coil
forms and wire, tuning indicator, and all other
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tubes (Ev and 5Y3GT). Less crystal and
1mnun( of hookup wire and solder re-
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quired.
Novice Transmitter Kit .............. 8]

BARGAIN LOW PRICE
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TRANSFORMER
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Regular S11.00 list price high voltage llansfnrmer
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Al Standord Beands

& [+~
LB N N N N N B N B N B N N N N N N N N N R N B N N N |
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SUMMERTIME BUYS

NOVICE 80 METER CW XMTR

Here's a neat and compact surplus item which con-
verts very simply to 3700-3750 KC crystal controlled
Condition? Guarantged suitable. Instructions?

we furnish them! Complete. comprehensive. stcp-by-
step; nothing left to guesswork.  This is 5.3-7, the
command transmitter Which has beent such a favorite
with old-timers By the time this ad appears. the
BC-457, described in November QST. will be all fone.
50 we worked out the converslon on 5.3-7. It had to
l)e converted anyway. so wl’y not convert the lower
priced and available unit? ust 1s msy Now don’t
wait unti! these arc all gone! ONLY......... 7.95

NOVICE 2-METER VOICE XMTR-RECEIVER
ARC-‘ A standard for two meter conversion. Excel-

lent used all tuves. con\erslon instruc.
uons Leas Dynamotor . LY - $42.50
12 or 24 volt ARC-4 dynamotor. 11T 512.50

80 METER RECEIVER

3-8 MC Command. with schematle. exeellent eleetri.
Cally, but shoP worn. Satisfaction guarantced.s14.95

COMMAND EQUIPMENT

With free donoE‘s:hoo's and schematics

3-6 me. (sec abow.-) sia
BC-455. 6-9 me. I;"E?W 512.95.E GOOD USED .57.95

ls. 0L NATESig s w4 BTk e e o) o I
274N PLUG 7-prong male plug to fit back of comm:md
revrs. and xmtrs, This is the same plug as used ln thle,

rocka. N each 21c: f OF . . - s v aumaes s

lLoocal Control Adapter Parts for 274N or ARC-5 rcvr
Exnet pot. switch. knobs, etched platc. and Instrue-
tlon data, Ready to mount................. 51.29
SPLINE TUNING KNOB.. .. .%o ruransonnssns 79c

FOR HORSE TRADERS ONLY
Would You Like a:

PENTRON ‘Tape Reccorder, latest current model.
GARRARD Record Changer, latest current model.
Sure You'd like to owfl one of these qorgcaus
cts. But you're kinda short of c.'ls ch?
el , tell you what we're gonna do. We're gonna
allow you UNBELIEVABLE trade.in allowances on
your War Surplus electronics or good current com-
mercial gear, So sit gown n?ht now and write us
what_you have in Callins putotune xmtrs ART-13
oF ATC, dynamators for same, or other surplus
or commercial stuff . . test cquipment, receivers,
transmitters, odd- hall tubes, etc,

BUILD TV-FM-AM SWEEP GENERATOR
{Sec Dee. Radio & TV News)
Now you can bulld that *'V ERSATILE SWEEP FRE-
QUENCY GENERATOR''! wWe' \(- a few more of those
\I.lal APN-1 magnetic unjts, renrlnt of the grr.l

4 USES—4 DOLLARS

The most versatile dynamotor in surplus! The best
dynamotor tor conversion to 8 v. Multlple “lndlngs'
After eonvcrslon ¥ou get choice of 190 or 350 v at 50
MA or 250 v at 100 No brushes to, shift- arolmd
ne mechanjeal work, Or use It as a 2:1 or 1:2 step-up
or_step-down transformer for DC wolmge' Changes 6 to
12, or 12 to 24, or vice versa. up 3 A, Or use it
as a GENERATOR 'rurn \\!th mutor. zet 12 v DC at
12.6 A or 24 DC af hiuh volta. .
cludes ecasily removable sn.-lf comni B
ofl gear reduction unit. Complete dollc sheet 54 00
furnished. BRANO NEW. ... ...........-.

SUPER HI-FI HEADSET BUY!

Uses annular-grooved Plastle fibre cones with volce
colls as in speakers, and padded ¢hamols ear muffs to
obtain spacing for correct acoustlml load. Glves finest
music reproduction. flat far beyond upper and lowcr
limits of auditory percepnon Pair ln series has mea
ured impedance of 600 ohms at 1000 cyeles, obtained
with built-ln high quality transformers. However. se¢-
vere mismatenlnZ makes no apparent dlfferenee. Far
lupcrlor to ctys al hones. Manufacturer's net price is
S45.00 per palr! ach unl& can also be used;as high
J’ namie mnu.- with 0 ohm output lmpedance.)
’lhcv come to you checked out with freshly laundered
chamois Dads Ih cellophane baf. Our original Navy lot
sold out Ilmmedlately, but we manag
in Hawali. Seems that's all that's left 50 bot-
ter not wait! Get YoOurs ROW. .. ... v L]

CHAMOIS HEADSET PADS. Clean.
They'r¢ a real Pleasure to wear

BROADCAST BAND & AERO

MN-26-C Remote Controlled navigational di-
rection finder and ications v
Manual DF In any one of three freq. bands,
150 to 1500 KC. 24 V. Self contalned dy-
namotor supply. Complete Installation, includ-
tng recelver, control box, loopr, arxlmuth ¢on-
trol, Left-Right indicator, plugs, loop trans-
mlsslon 1ne, and flex. shafts.

BRAND NEW, ORIG. PACK . . ... . 369 50

in glasslno haz.
52.00

MN-26-C alone, New. . .. ..%39.50
MN-20.E Loop, Brand new 6.95
MN-52 Crank drive, New. 2.50

PORTABLE POWER KITS

1. Includes 2 volt, 20 AH wct ecll, lightweight trans-
parent plastie. fibrite separators. 3 ball
4" x 3" x 514" high, shipped dry; als
chronous vihrator, no tube needed: also 2 volt charsfer.
115 v 50/60 cy¥ in. This hll:h quality unit uscs step-
down transformer and dry dise rectifier. with pilot
1amp tn output te indleate and Tegulate eharging rate.
With evedropper type batu-ry filter and Instructions.
ALL 4 1TEMS, BRAND $4.95
2. Three 2 volt 20 AH uel cnlll 2nd box CH.291 made
for them. This box is a masterpléce of compact. lght-
u.emht construction, and incluges inter-ceil wiring and
vent tube.  Set-up gives you six volts. Boxes may be
snnp Ciasped !ngcthcr for muitiple uYAIlIE.S

3. Six volt Vibrapack kit.
transformer with two m;t 345
plates. 15 v for bias. W lth schomnth‘

BRAND NEW

NEW 56.95
\ lbrator plus non.sync
145 ma for

ANTENNA MAST SECTIDNS, MS-49. 50, 31, B2, 390
35. New, original packing............. Each

G.L. ELECTRONICS

905 S. Vermont Ave., Los Andgcles 6, Calif.
AM Prices F.0.B, Los Angeles  Calif. Buyers Add Sales Tax
SEND FOR QUR CATALOGUE.

| tuned circuit L;-C..

Intercarrier Sound
(Continued from page 37)

here, a single-coil i.f. amplifier is used,
although some receivers feature trans-
formers in either the grid or plate cir-
cuit. Transformers have some advan-
tage in giving voltage step-up, thus
providing more grid driving voltage.
This is especially useful in the take-
off from the second detector. The de-
tector load is quite low and a good
step-up ratio will give much higher
voltage to the i.f. grid. In Fig. 5 this
take-off circuit uses a simple 5 aufd.
coupling condenser, C- and the 4.5 mc.
The video peaking
coils L, and L: are designed to reject
the 45 mc. sound if. signal. Varia-
tions of this circuit are included in the
new HEmerson design which features a
video peaking coil and sound take-off
transformer in a single unit.

Under the shortcomings of intercar-
rier receivers we listed the restricted
picture i.f. bandwidth often found in
older sets. Later we showed how in-
tercarrier operation permits shifting
the picture carrier to the top of the i.f.
curve and thus adds contrast on very
weak signals. There is one more im-
portant consideration in the picture
i.f. response curve which affects the
intercarrier system. That is the rela-
tive gain of the picture components
and the sound carrier. Calculation
and experiments show that the AM
content of the 4.5 mec. sound signal
will be very high unless the sound i.f.
carrier, usually at 21.25 mc, is at least
38 db below the flat portion of the i.f.
response curve. If the sound carrier
is maintained below that level, AM
interference such as buzzing will not
be a problem. Fig. 6 shows the proper
i.f. response curve which promises no
buzzing in an intercarrier system. The
21.25 mc. sound i.f. carrier is 38 db or
28 times down from the top. A simple
way of checking this in a receiver is
with a signal generator having a cali-
brated output. Note the amount of
signal required to give one volt d.c. at
the detector at a frequency near the
flat portion of the curve (approximate-
ly 23 mc.), When tuning the generator
to the sound i.f. carrier frequency it
should be necessary to put in 28 times
as much signal to get a 1 volt reading.
To achieve this 38 db step at the sound
carrier most new designs feature one
or more traps in the i.f. section, tuned
to the sound carrier. How these traps

Fig. 6. Correct intercarrier response curve.

VIDEO
CARRIER

25.75

28 TIMES DOWR.
20 LOG 28: 384db
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can be aligned simply and accurately
is shown in the following section on
alignment.

Simple Alignment Procedure

Many service technicians realize the
difficulty of using a 4.5 mc. generator
for aligning the intercarrier sound sec-
tion. Inaccurate generators, drift,
dial errors, etc., all tend to prevent
accurate alignment, Yet the TV trans-
mitter sends out the sound and picture
carrier at exactly 45 mc. apart and
there is no fine tuning or other simple
adjustment in the receiver to compen-
sate for poor alignment. The picture
i.f. alignment is never quite so critical
and errors of less than 1% mc. can be
compensated with the fine tuning or
local oscillator adjustment. For the
purpose of this discussion let us as-
sume that the picture i.f. curve is ap-
proximately correct and the traps for
the sound i.f. carrier set close to the
correct sound if. frequency. Now it
remains to align the 4.5 mc. sound i.f,
limiter, and ratio detector and to re-
touch the sound i.f. traps accurately.
To do all this we need only a v.t.v.m.
and a fairly good signal from a TV
station. First connect the positive
lead of the v.t.v.m. to a ground near
the limiter tube. Then connect the
negative lead through a 220,000 ohm
resistor to the grid of the limiter, pin
#1 on a 6AU6. The 220,000 ohm re-
sistor should be close to the tube pin
to minimize grid loading. First set the
v.t.v.m. to about 3 to 5 volts d.c. and
tune the 4.5 mc. take-off and i.f. coils
for maximum v.t.v.m. indication. Dur-
ing this operation the receiver should
be tuned to a station and the fine tun-
ing should be adjusted for best picture,
regardless of sound. The limiter grid
voltage may go up to 10 or 13 volts,
depending on signal strength. After
the 4.5 mc. coils are adjusted for maxi-
mum, readjust the sound i.f. traps for
minimum reading on the v.tv.m.
These traps should need only slight
corrections; if more than two or three
are required, the picture if. curve
should be re-examined.

Next connect the positive lead of the
v.tv.m. to a ground near the electro-
lvtic condenser in the radio detector
circuit (Cy in Fig. 5) and connect the
negative lead, through the 220,000 ohm
resistor, to the negative terminal of
the electrolytic condenser. Now adjust
the plate coil of the ratio detector for
maximum v.t.v.m. reading. Since this
reading may reach up to 30 or 50 volts,
be sure to switch scales when moving
the v.t.vm from the-limiter grid. In
many receivers the plate or primary
coil of the ratio detector transformer
can is tuned from the bottom and un-
less you know definitely which ad-
justment is top or bottom start with
the bottom slug. After tuning for
maximum v.t.v.m reading, move the
negative lead of the v.t.v.m to the
sound output terminal, the junction of
R, and Cu in Fig. 5. Now the v.t.v.m.
may read either positive or negative
voltage. Adjust the ratio detector sec-
ondary, the top slug in many receivers,
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until the v.t.v.m. reads zero.
turn in one direction should result in
negative voltage while in the opposite
direction positive voltage should be
read. Be sure and make this adjust-
ment very carefully. If it appears im-
possible to bring the v.t.v.m through
zero and both a strong positive and
negative voltage, chances are you have
adjusted the wrong slugs on the ratio
detector can. Repeat adjustment for
maximum voltage at the electrolytic
condenser, using the other slug now.
When proper zeroing is achieved, con-
nect the v.t.v.m. back to the electro-
lytic and again adjust the primary.
Then recheck the zero adjustiment. In
most ratio detectors the adjustment of
either primary or secondary will have
considerable effect on the other coil.

Once the ratio detector is correctly
aligned there should be no nced to
touch up any of the other circuits. If
they are readjusted, however, be sure
to return the v.t.v.m. lead to the lim-
iter grid. It is not possible to accu-
rately align any circuit preceding the
limiter by using the voltage in the ra-
tio detector as indication.

To align the 4.5 mc. rejection trap
in the video amplifier without instru-
ments is often possible only with a rea-
sonably strong signal. Tune the trap
first for minimum inductance, i.e., with
the slug out of the coil area. Then
adjust the fine tuning or oscillator so
that the fine grain 4.5 me. interfer-
ence becomes visible. Now turn the
trap tuning slug inward until the 4.5
mc. interference disappears. Retract it
slightly to let it re-appear and then
turn it just enough to remove the in-
terference. Turning it further in-
wards will reducc the video response
curve and result in loss of fine de-
tail.

Conclusion

Now that the shortcomings of earli-
cr intercarrier systems have been re-
solved and great improvements in re-
ceiver performancce have been ob-
tained, most TV manufacturers will
usc this system. As a matter of rccord,
practically ail major manufacturers
feature the improved intcrcarrier sys-
tem in their current models. The 1952
Plilco, RCA, Admiral, G-E, Emerson,
Westinghouse, ctc.,, models are all in-
tercarrier receivers and can be adjust-
ed and aligned as described in this
article.

“Joe. I want you to meet our architect:
he used to design dry-plate rectifiers!”

A slight |

110V. AC THYRATRON REMOTE CONTROL

For Less Than Cost of the Relay Alone!
A $16 Value — Yours for $3.88

MANUFAGCTURED BY NATIONALLY FAMOUS FIRM—SORRY WE CAN NOT MENTION NAME

SIZE 5% “x5"x3Va"

Here's absolutely the greatest electronie buy in
veiars! We were able to pick up these amazing
units at a fraction of the manufacturer’s cost
and we’'re passing on this tremendous savings
to radiomen who appreciate a genuine hargain.
Adapt them for 1,001 uses, or use 'em for parts.
Total value of its parts alone is $16.50-—vyet tor
only %3.88 (less tubes) you get a compietely
swwired and tested 110 volt, 60 cycle AC Thyra-
tron Circuit Remote Control.

These fine Thyratron precision thermostatic

MANUEL KLEIN C

Remote Control Unit Contains:
Plate Relay, worth
Filament Transformer, worth 2.50

Controis, Resistors, Sockets,
Condensers, Chassis. worth 10.00

Total Value, Parts Alone. .$16.50

1388,
FREE

U.S.A,
controls can be modified by you easily and
quickly for-electronic remote control of : Trans-
mitters: Turn Radio or TV on and off; ILe-
mote Control of Appliances, Machinery, Power
Tools; liemote Control for Model Railroads,
Planes, Boats. Trucks; Burglar, Fire, Tem-
perature and Rain Alarms; Poultry Hrooder
Controls; lemote Thermostatic Controls. ete.
Your own ingenuity can devise many more in-
tevesting and practical uses which this remark-
able unit can control for you. Send check or
money order only (10 days net to rated tirms):

94-N CHAMBERS ST.
e NEW YORK 7, N. Y.

paid in
onty.
A complete circuit

diagram sent with each
unit.

WHEN THE JOB IS ALL
FINISHED, THEN UP JUMPS A

NOISY

CONTROL OR SWITCH
THAT'S WHEN
YOU NEED/

AND

& RADIO’S
FINEST

LUBRICANT & CLEANER
ITS MAGIC ACTION
TAKES THE NOISE OUT OF
CONTROLS & SWITCHES
WITHOUT

REMOVAL FROM CHASSIS
ORDER FROM YOUR DISTRIBUTOR
MFD. BY

QUIETROLE COMPANY

SPARTANBURG, SOUTH CAROLINA
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AMPERITE

R O e A

BROABCASTINE
RECORDING
PUBLIC ADDRESS

"“The ultimate in micro-
phone quality,” says
Evon Rushing, sound
engineer of the Hotel
New Yorker.

® Shout right into the
new Amperite Micro-
phone—or stand 2 feet
away—reproduction is
alwoys perfect,

o Not affected by
any climatic conditions,,
¢ Guaranfeed to with-
stand severe “knocking
oround.”

r g
&

id' write for Spe'ci
sgff‘er: ond 4-page s

AMPERITE @mpany, p,.

RBLG—200 ohms
RBHG—Hi-imp.
List $42.00
“Kantak” Mikes

Mode! SKH, list $12.00
Model KKH, list $18.00

ol Introductory Ofter.
trated folder

561 BROADWAY « NEW YORK 12. N. Y.
Canado: Atlas Radio Corp., Ltd., 860 King St. W., Toronto
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ELECTRONICS

SUPPLY

GREATEST BARRAGE OF |
RADIO VALUES EVER LET
LOOSE! EYE 'EM! 'BUY 'EM!

K-TRAN HiGH VOLTAGE FLYBACK
TRANSFORMERS

Standard Replacement: Ea. $1.65

FUSE HOLDERS
3AG Extractor type. Mounts 2" behind Danel. Easy
to mount. THIS MONTH SPECIAL........ ~Ea. 15¢

PUSH-ON KNCB KIT
De luxe assortment of 40 receiver typé knobs in 11

ditferent styles! Match any cabinet styles. Service-
man or set builder—TIIIS IS FOR YOU!
Tt 0111 vounes unsingsonBon g S99 4o 8, e i - el st o s s .1 89¢

Standard replacement, [’riced to SAVE the serv-
l(-t;’nmn and builder REAL MONEY! For 167-19”
tubes.

500-ohm: male stud mounting......... -I
500-ohm: 3-angle brackets ...... am .65
370-ohtu: side angle brackets.

YOLUME CONTROLS
With switelies. 10,000, 250.000. 500.000 ohms. 1 meg..
2 meg. Each O\L\ 9
Tn lotx of 11.

70° TV DEFLECTION
YOKES

Major brand names, Most
popular types at LOW.
EST I’RICE!

Ez. ONLY....... $I.45

PAPER CONDENSERS
Midget. tubular types. 100 V. or more. Many are
lle]s.sl than %" diam. BEACII ONLY.............. 3c
D LOF ¢ ixere s - spemnid e

c
.003. .005. .01, .015, .02,

{Specily value: .001, .002,
.03, .04}

PILOT LIGHT SOCKETS
Minjature, bayonet-base type. With
mounting clip.
EACIT ON \
L0 FOT i Bmunlld 8.1 15 ol Al sy Bl sty bahulcae T 27¢

spring type
Load up at this low Drice.

}-.a 59¢
.Ea. 49¢

SI’ECIAL!
16 AP{A CR TUBE. New. Name brand......

MISCELLANEOUS SPECIALS!

T.V. INDUUR ANTENN 1.49
G-volt VIBRATOR ( 1.29
2-volt VIBRATOLR .. .49
MIDGET 1.F. TRANSKFORMER. 456 RC...... .49
SENSATIONAL
SPEAKER VALUES
Most popular types for replace-
ment and new constructionl
-ineh PM ..... $1.39 10-inch 1‘\1 ...... 32 69
A9 12- Y DAL s 3.4
g 8- **  Electro-
4x6- ! dynamic .49
6xy- - 500 ohm. 1.89
- 8 12- ¢ 1006 ohm 2.29

All orders F.0.B., Los Angeles, and all goods sub-
m:’t to prior sale. 25% deposit required with all
orders.

Olympic Electronics Supply

1440 Wes? OI{mpi: Bivd., Dept. RN
LOS ANGELES 15, CALIFORNIA
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Mae’s Service Shop
(Continued from page 61)

“Qkay, why did they make the lines
450 ohms? Why not make it 300 ohms
so it would match most existing an-
tennas and receivers?”

“If the line were reduced to the
spacing necessary for 300 ohms, the ca-
pacitive losses would render it useless
as low-loss lead. The only advantage
it would then have over ordinary twin-
lead would be the difference in the
dielectric losses, and this would prob-
ably be offset by the effect of slight
1rregu1ar1t1es in spacing that would
cause more difficulty when the wires
were closer together.

“The ‘free space’ line loss goes down
with increasing impedance up to the
point where line radiation becomes ap-
preciable; so it might seem that it
would be a good idea to make the im-
pedance of the line much higher, say
up to 1000 ohms. There are, however,
several good reasons for not doing
this: first, the increased spacing would
make the line bulkier and harder lo
handle and support; secondly, the field
about a wider-spaced line would be
more intense, and this would mean it
would have to be kept farther away
from other objects if losses were
to be avoided; thirdly, as the spacing
was increased, the tendency of the line
to pick up noise would increase; and
finally, the one-inch spacing of 4350-
ohm line seems to be a good compro-
mise because its impedance is so close
to that of ordinary 300-ohm twin-lead
that, in most cases, the two can be used
interchangeably.”

“How about that? Can you just ig-
nore the fact that you are using a 450-
ohm line to connect a 300-ohm antenna
to a 300-ohm TV receiver?”

“In most cases, yes. After all, that
is only a mismatch of 1% :1, and a mis-
match of 2:1 can be withstood without
serious defect. One thing you must
keep in mind is that the receiver and
the antenna have a ‘nominal’ impe-
dance of 300 ohms. Actually, they
may vary widely from this figure. If
it happens that the receiver impedance
is substantially below 300 ohms, then
the use of a 450-ohm line may result
in a. noticeable loss of signal or even
bad standing waves on the line.”’

“What do you do about that?”

“Match the impedance of the line to
the nominal impedance of the receiver.
If you are only interested in receiving
one TV station—and in many areas,
that is all you can get—matching the
impedances can be done by means of a
quarter-wave matching transformer.
Such a transformer is just a length of
line that is a quarter wavelength long
at the frequency being received and
that has the proper impedance to act
as a transformer from the 450-ohm
line to the 300-ohm receiver.”

“What would that proper impedance
be 7"

“The impedance of the quarter-wave
sectjon should be equal to the square

www.americanradiohistorv.com

WEBSTER-VM—G.I.

3-SPEED RECORD CHANGERS

Fully automatie. FPlays
all size records 77, 107,
12”7. BRAND NEW.

G. |. CHANGER

QUR PRICE ‘51595

Immediate Delivery
$47.50 List. 12"x123/4"

Long life ncedle incl. OR
Lotd oDy Shemes. with RCA =
mug to attach to your radio or
Metal base for above 53.50. l-‘ully gunnmeed orig-
inal factory cartons.

NOT MANY LEFT AT THIS PRICE

REPLACE YOUR OLD CHANGER NOW!
RCA VICTOR—2-SPEED CHANGER

Same as V\l Maodel 950.
2 Needle

VM #950 Flip Cart. 3 speed. ..
WEBSTER #100 1, conc 23
WEBSTER 100 ::'é."anifcli‘,?.',::”" "¢ 29.95

VM #8850 with G.E. tripl l iabl

relucrance c\avrtrldge s .r.p e P-ay_ .\.nr . 28 95

Pre-Amp with tune for G.E. Cart........ 4-95
3.50

METAL BASE ror webster or VM.
3-TUBE aMPLIFIER  S€R95

3 tube amplifiect 5”7
lpeaker velume and tone
eon(m}s with tubes.

dy to operale. Same

Rea
as used in port-
able upits.. 38 95
Send for deseriptive 1it-
erature. Please inelude
shipping charges.
Come in or order by mail—$10 on C.0.D. orders.
JAN ELECTRONIC DIST. CO., oept. an 1

222 Fulton St. New York 7, N. Y. Wo. 4-0632

"WE'RE TEARING
OUR HAIR OUT . . "

TO BUY THIS EQUIPMENT!

WE NEED WE'LL PAY WE NEED WE'LL PAY
ATC or T-47 type R5 /ARN-7..up to $ 45.00
T-13 . .up lo 5250 00 T5-251 . ugw 175.0C
— FL-30 or F
BC-312 . upl.o 70 o ARA-9 A dio
BC-221 .. .up to 45.00 Filters .. .up Y.o 6.00 ca.
WANTED ALSO: "I‘S-|47 TS-148. RTA 1B. MG-14D,
Plus parts or compo In fact. we'll buy practis
cally anythkng in thls ﬁeld Fhone, wire or write:

V & H RADIO & ELECTRONICS SUPPLY CO.
2033 W. Venice Blvd., Los Angeles 4, Calif.
Telephone: REpublic 3-1127

ELECTRONICS and RADIO
Engineering Laboratory and Classroom
Training, Day and Evening Classes.

Hooile:  forillustrated Catalog

ELECTRONICS INSTITUTE, Inc.

21 HENRY, DETROIT 1, MICH.

3 Speeds
o« fOlly

automatic

Garrard Sales Corp. Dept. R7

164 Duane St. N. Y. 13. N, ¥, 1

Send GARRARD Fact Sheet. lI

Address.. I

present City.........ooro.. ZONE......ShatE... _:
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root of the product of the two impe- e S T - oS
dances being matched. In this case
that would be the square root of 300
times 450 or, u-m-m-m-m—"" he hesi-
tated as he manipulated the slide rule,
“about 368 ohms. Since the impedance |

‘AMPLIFIER 7e4ma

» First Williamson Type Amplificr supplicd

i is si i f h match ifi
of an open line is simply a function of 11 “wih natching prestmantiel |\ '\ orormer.
the size of the conductors and the + Practically distortion]ess — Harmonic and in-
i o — g - termodultation dns!ortwn both less than 35 of
spacing between them, it is no big job ::g,q::nsc;.m;:::e )
N $ =X
to n_')ake up such a trz.ansfo'rmer from - SENds) rromtofeyclesffo 108 ek BN
the impedance charts given in any good The new Heathkit Williamson Type Amplifier it Is S
o the best obtanable in amplifiers today —the choice
handbook of the really discerning listener. You can hear the

difference ‘and measurements actually bear out the

“What if you want to match the 430- || mwsrh pesormaes, fremenss emvoue £ 1 b
ohm line to a 50j or 75-ohm input ?” Narmonie ad Intermoduiation iistorion both 033

“Those lower inputs are usually in- ?."#L‘.. i e AT ot i Gy T e lats
tended for coaxial lines; so 'the 'pI‘Ob- T|.:.'"':-ll'r‘fu{?l=§u:smmr to the one published in
lem is not just one of matching impe- P el Ji R el O IR el SR
dances, but you also have to convert T My SRl R B
from a balanced to an unbalanced line it Cami s BaNT e R e ez e
at the same time. The device known - 57507 tihet. "ie Buthu {binstonmer 1 Banuiae,
as the ‘balun’ is the ticket for that, ""mlsl,l);uitlllwtcg-:lcrl5sls||3::slill:;‘ o A:ca“l.‘::;s.?;:

. 8, and 16 ehms are available. The pOWEr supply uses

and the Mal‘ch, 1952, issue of the tech- a sepamale chiassis with husky Chleage Transformer power
. . ¢ . 2 transformer -arcl choke, aml 700V Mallory filters for loag
nical section of S:l/l'ua'” ia News’ con- hum-fre¢ operation. A 5VAG rectifier is used. i
- . | The nuin amplifier and power supply are cach on a \\‘
tains complete constructional informa- ehassis mcasuring 77 high by 53a” wide by 117 long. R
N . PREAMPLIFIER AND TDNE CONTROL UNIT KIT
tion on making such a gadget for The preampliier kit conslats ef: a 12AXT for 12AY7) duat \\:‘
. H 2 2 r nplifi 4 w a 1 AN
matching 450-ohm line to either of | i TElpighice S blLs dntiver’totl (1R N\
: dividual_bass and treble tune controls whi
those unbalanced 1mpedances you Ui 10 154 of beost of attenuation. A swich :;"'\e‘ andl e

mentioned,” Mac said as he slid a pa- N o P e e T T B eI A v -
per across to Barney. L L L R, ] \, :‘Igi‘?l-l‘;\\l.:\l;:lr)‘lli)}';{\r‘:'ln‘:lu[;v?g:“ Summin), com:
The youth looked it over casually | (oRFGETyS S Gep iet Dimensionst 2aar nich b W e it rolal Snin Wt $69.50
for a few seconds and then said: S *bress only;
“You say the quarter-wave trans- WRITE N i R ies and “Powar Summin

fosmer is all l'ight for one frequency FQR Less WA-'1 Preamplifier,

; Total Ship. Wgt,, 29 1us,
when going from 450 to 300 OhlﬂS, but 7“5@ Y (Shipped Express only).. $49.75
what if you want to receive several TV | CATALOG “E ATH co MPA Suppish f%f.?.'l‘;‘".‘.f‘ﬁ'm};h‘, °‘%" ies8 gotier

stations widely separated in fre- Expross or Patcel Bosn? $19.75
quency 2" HARBOR 15,

3 Tt e BENT
Then a tapered-line transformer is M|CH|GAN e A

the best answer. In fact, it is prob-
ably the best answer in any case. Such
a transformer is simiply a section of

transmission line in which the spac- || mem o s ——am oo —

ing between the conductors changes | I;g,f,“‘qu;,]'g’*G\ﬁm{‘.‘}.ﬁ;?;..v“c‘ic"?n”e ampiigier §£)05
in a linear fashion from a spacing that || | (z80"), Features; Band Width Control. Sel. 9 I
would be right for the higher impe- | '_""_"‘_""’_“.‘_”L"ic;-;--_‘75"_‘1_1___'
dance down to a spacing that is correct CRMinATioNe T MES
for the lower impedance. The 450- | tﬂm A B A
ohm line is connected to the wide gnd. gg;yomwgzguanlm A m'.mgssn i{s: e 1.00
and the 300-ohm line or the receiver || +.lid micwénc e | new: g éarion 89
input is connected to the narrow end || TEi7f TORING uRITE o BRI RS 2%
of the tapered line. A wave traveling || ommeem oy  [PoRTASLE RaBIo . AL

IPonTAaLE nnblo AMPLI !
ABINET L1.-

E x¢. for: 'l'esl.

.'Mediml “or, TndUstrial EqPt.
Walnut ﬂnlxh hinged front

haer gt .sz.4e|

through this tapered section has its |
voltage-current ratio gradually trans-
formed in accordance with the change
in characteristic impedance, and so
there are no reflected waves pro-

. SM co'mr N £
duced.” NAVY HYDROPHONES (= cl"k'si'oés) ngifnelzi-s 1.08
o : SR, e, Ovorall, LB DD 88
How long does that tapered section RG'S4A/U CO-AX CABLE 58 chm.. 25 ft. coil  1.29
have to be?” ;'iéf«gz?n%o ?:’énprl'fccrson s I[iG S B .
. {Guardian = r
56 vDC :50A. conts. 10 ohm. 2.95
“That depends upon the lowest fre- FER-eLE (O Enalo g COMBINATION ADJUSTABLE
quency you want to receive. Terman RERBINVG T T’ S Sl NOOUS WALL BRACKET
hat the tapered line will give al- Sow-25 oUW "N'gﬁgl\‘,?30"-,\;'5,’R7Ef's|é$g°s" 132:59 Model WB3-18A
says tha ; p g ! RNEOSTATS: LUV a4 ohm 51.69; 50W-150lm  1.29
most perfect impedance transforming ;';e:?yg;.'gﬁuygg%,r%é ',l:)";';' :'“",'n".:, 2:’: 'Per'mlfsd n:ounhng bg useu ofA Illarglcuk;rs
3 N ' hi . E or earplug. tipped 3 . astened to eave and wa -
action from very hlgh f1 equenhc;os] down TUBE %ARTOINSS‘.I- {)l.nin \sh_!_lsc.‘l g“r’u:ea per 160 | num construction provides gudrag*ee
to a frequency at which the length ’ : 4] against corrosion and staining. Spe-
PP i si'od; Eiira jal "U'" bolts provide mast accom-
of the tapered section is about a wave- 6 FioEiis L ke ;|3-s-,,-‘,é,~‘ i ::: fv:';La“‘;'m up°,; ﬁ/rz"vO.ED. ;"d STy
length. At lower frequencies, partic- ALUM‘I“I:II:JM HobsiNG l'orl‘;:n:‘lgl‘l“ ik 15 mast from turning in high winds. Com-
larl 'h ed i i RS c,:,"“h:s"w“'d“’ '\‘\“" ]‘“,,ROVFD 398 plete with hardware.
ularly when the tapered section is less | CAUNBO. iealho J’/\Igl;'\bk = el FULL South River Antenna Mounting Acces-
than a half wavelength, the tapered | o O SRS e O o ;orri'esJarI:bcar'n:i l:;;:eg!::img v
; . ——————————————_———, arts Jobber fr .
§ec.t10n becomes an a@n upt change ‘ i :,o‘;;:g‘;\"‘:o%,‘::‘sn'SWI'TF':'E'S' = |::1n:n:: s1zs | New cataiog mailed to ‘?'” Dealers an.d
in impedance and stapdmg waves are | MooIBer s a ey " Ealinen §5nssm - f:g::zd 7::,,” Write, if you haven't
set up. The exact point at which this p1AL SCALES” Mceiic a Riner. 20 qustd (1
unfavorable condition becomes serious || | Bk iaesws "r%’i’r‘wﬁw“ﬁé‘“'" I
depends somewhat on the ratio of the I w i ks d30R3H" 5 ia 2o, 13 st I SOUTH RIVER METAL
| VOLUME CONTROLS . . less switeh. ass " I
impedances being matched. At a 2:1 || Toirccr FaCTORY SPEAKER REPAIRS SINCE 19277 PRODUCTS CO., INC.

ratio, the critical length of the tapered || &6 kil Shiane? with forsien oracrd, Fledse SOUTH RIVER, N. J.
o . ad: sufficlent a — X .

section is between one-half and a full " DI

wavelength. As the ratio becomes lEnT' " RADIO CORP. PIONEER AND OUTSTANDING PRDDUCER

87 Dey Street
smaller, the tapered section can be

New York 7. N.Y. OF FINEST LINE OF ANTENNA MOUNTS
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HOTTEST BUYS OF JULY!

COLUMBIA MARENER: 100 W 4~clmnnel. x-tal con-
lrolled FCC approved. 12 V. input. COM-
LETE, READY TO GO........... ....... $349.50
Unconditlonal 90-day "n-\ranlee
JOHNSON MARENE TRANSMITTE 90 W. VERY
EASY TO OPERATE. 12, 24, 32, VD.C4 input.
COMPLETE. ONLY. ..-..c..0.u..n.. .5299.95
fFuaran!

udluon al 90-d
ITTER \rd'

Une
BC-223 TRANSM -channol, \Atal COTL

trolled. 12 or 24 V, Input Less grystals, PER
L N R L KR TR I S g ey 5.00
ARB ADIO COMPASS RECEIVER: 185-3005 ke,
MOST COMPLETE = MARINE RECEI\ ER MADE!
Check: out with ALL accessories. .5!5.0
DU-1 P for above ltem. 2
JEFFERSON-TR VIS 5 W, MARINE RADIO 'I’ELE-
COMPLETE, less crv;m]s

V. input.
o SPECIAI. . 89.95
o

THUMBNAIL INFO ON NEW REDUCTIONSI
TRANSMITTER: GP-7. 123 W. CW or phone
\\ nn 3 mnlng unils & Control B o, NE\\’ 551 S0
PE-10 8 or 12 V. In
\ lI With ﬁl!cr base aml
e

Ex o 24.95
T23 VHF ARC.S ’I'RANSMITTER ‘2 mete
CAP. Excel. cond. Wlt.h ALL tubeﬁ 37.50

0 nm.

novice,

RESISTORS: 100 assorted. w,. 2.75

MARKER BEACON RECEIV B 357| used ls.gg
2.50

ce,

r. .83
TER FM MDBlLE TRANS-

hand set and an-

Pm\ (-r supply.
Comp

W
-30 HEADSETY:
rlLAMENT XFMR: 9 13 V. @ 3 amn.

m=p- SURPRISE PACKAGE! 4—
15 1bs. of radio equipment—tubes, condensers.
¢hokes, reslstors, x-formers. pots, coils. tools.

te.. otc., etc.! PER PACKAGE. .. ........... 51.50

BEAT COMMAND EQUIPMENT: Limited qunmity!
or usc for

Rebulld “em

5.3-T MC.

5.3 7-8.1 MC.
MDo7 PLATE MO)] TOR soawidse
TUBE KIT FOR COM\IAVD XMTR

m‘OIL -FILLED SPRAGUE CONDENSERS'

Sold as is, less tubes.
a

ARC 5 OR 214 N RECEIVERS
.5 mes. Brand new
mcs. Brand new
mes. Brand new
CK FOR DUAL TRANSMITTER ("74 N} 2. 95
RACK FOR DUAL TRANSMITTER ARC-5.
TRIPLE RECEIVER RACK

mmfd. condenser.

AIRCRAFT EQUIPMENT

Excel. con

ARNT MN-28-C SCR-289 ARR-5
ARR- HS-33 Headsct VHF ARC-3 MN24C
FL-8 Filter—New and used. ICAA)
APN-9 ARC-3 APR-4
ART.13 RTA ‘lB SCR-52
OTE: ¢ stock most complete line of TS Rear in
West Coast. Write us for prices and types available.
ONEY TALKS! E-:ncclall

when you're plannlng a
vacation! If YOU need DOUGH sell {’II)UR new or used
;‘adlo Fear to us! We pay top buck—SO WRITE US

All ordl‘rs F o Los Angeles. 2504 dcposq! required.
Al items subject fo Prior Sale.

GOLUMBIA ELECTRONIC SALES

outh San Pedro Street
LOS ANGELES 13, CALIFORNIA

NEW TUBES GUARANTEED

-s1.98 450TH . 539 so
#1318 Thke’ CKS12AX
3 1.2 T02A . 278
of 703A .95
2.“ 705A .95
7.95 707A .95
8.5¢ 7078 ‘95
-33 70BA .95
1.25 7158 85
2-2§ 721A .95
aito 722A .95
8:38
N 248 . .
g.50 .$3.30 726A .95
1. . 4.50 go3 . .75
3.9 . 6.95 807 | .59
e i.gg 10 . .95
o A 1 y .50
2.9 3.25 gia 85
ll-. 2.25 8298 .95
e 6.50 832 .95
- L 110 832a ._9.95
“ .21.50 833Aa .34.95
bl . B.95 BBa . . 175
2:29 . 8.95 955 . .49
§-32 4.25 958A 63
Ey 15 . 6.95 @59 . .50
b . 4.95 631 .25
S 450 2051 19
$:38 8.50 B00S .85
“15 L4 1.13 Q20 .25
250 025 .95
8488 Yocuum 001 .50
50 002 .25
3:29 | .Capacltors 003 .50
450 | 50-15 .5 £55| 9004 169
3:98 | 22-20.1" &!so| go0s .
459 L50-32° . 1250} 9506

Cemplece L.ne of Transm-tt-ng & Reeewmg Tubcs
S5end Cash With Order and Save €.0.D. Charges!

J. S. H. SALES CO.

Dept. R-14, 7552 Melrose Ave.s Los Angeles 48, Calif.
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shorter without increasing the stand-
ing waves; and since we are matching
impedances with a ratio of 1%:1, that
is in our favor.”

“Can you buy a tapered line trans-
former ?”

“Yes. RMS, for one, makes such a
transformer and recommends that it
be tried both at the antenna and re-
ceiver when installing 450-ohm line.
When a noticeable improvement re-
sults, it should be left in; but if no
change can be seen, it can be omitted.”

“How about making your own?
Some of the guys have told me that
they just split twin-lead for about a
foot and fan it out to meet the spacing
of the 450-ohm line.”

“From what I have just told you
about the minimum length of the ta-
pered section, I doubt if that practice
is a good one, especially for the low-
frequency channels. Gonset recom-
mends that you remove five spacers
from the end of their line by snipping
the spacers with diagonal cutters from
the back parallel to the wires. Then
cut the wires to exactly thirty inches
from the last spacer. Strip and splice
to 300-ohm ribbon, using solder or
‘Stakon’ solderiess connectors. Keep
the tapered section taut by mounting
in such a manner that tension is kept
on this section and twisting is pre-
vented. They say this results in a very
efficient tapered line impedance trans-

“‘How do you support the 450-ohm
lead-in?”

“Use regular stand-offs where the
line goes down the mast or the side of
a building. The spacer is slipped into
the opening of the grommet intended
for coax, and then if necessary the
ring is pinched tight with gas pliers.
Care should be taken to see that the
ring is evenly spaced from each of the
conductors. Where you have long
horizontal runs, say across a ravine or
down the side of a hill, RMS makes
and recommends a spring-type stand-
off for keeping an even tension on the
unsupported span. Gonset suggests that
if spans of more than 150 feet (or 100
feet when icing or strong winds are
present) are used, the line be supported
by a galvanized steel messenger wire,
with the line at least six inches below
it. When you want to turn a corner,
you turn the line up on edge with a 90-
degree twist and support it vertically
at the end.

“Keeping in mind that a higher im-
pedance line has a larger field around
it, at least seven-inch stand-offs should
always be used, and care should be
taken to see that the line stays well
clear of gutters, downspouts, and other
metallic objects.”

“How do you get the line into the
house ?”

“You could saw two ditches in the
window frame, lay the wires in these,
and then fill the cuts with plastic
wood; but a better system is to use a
tapered line transformer just at the
point where the line is to enter the
house and then come on in with reg-
ular 300-ohm ribbon. Since the rib-
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Finest

FRINGE AREA

Antenna

VELA

CORNER
REFLECTOR
® HIGH GAIN 12 db
® BROAD BAND
CHANNELS 2 to &
® HIGH FRONT TO
BACK RATIO
® RUGGED
CONSTRUCTION

ORDER NOW!

Immediate
delivery
LIST
$54.50
VIDEO ELECTRONICS

12202 Grand Ave. Des Moines, la.

Jobber Inquiries
invited

TRAIN FOR A SUPERVISORY POSITION

ELECTRONICS

Thorough 2-year course covers electrical circuits
and machinery, basic electronics and jndustrial
electronics. Franklin Technical Institute graduates
are in demand as junior engineers for research
and test work, sales engineering, supervisory work
on production lines and drafting room design
work, Other engineering and technical courses.
Coed. Day, evening. 44th year. Write for catalog.

FRANKLIN TECHNICAL INSTITUTE
46 Berkeley Street Boston 16, Mass.

IN

it TN RO MR

33 & QUALITY = SERVICE » DEPENDABILITY

4
D u M 0 N T PERFECTLY
o CENTERED
% COMPLETELY 3
MOLDED

CAPACITORS

Sold ond Preferred Everywhere
DUMONT Electric Corp.

308 Dyckman Street, New York 34, N. Y

WANTED!

LL TYPES AINCRAFT. RADAR. RADIO SETS.
CO\]I’()\].I\TS D\\A\IO'I‘OR@ AND ASSOCIATED
DIP) T SUCH BC-348. BC-312, BC-221,
BS/ARN-T, TS-251, l~‘L--30 or F-21/ARA-9 Audio
Fllters, TS 147, TS-148. RTA-1B. MG-149, ete.

We Poy Top Dollar!
WEST REGION ELECTRONICS, Dept. RW-1

32437 5. Norton Ave. Los Angeles 19, California

BATTERY RECORDER

. ATTERY

WALKIE-RECORDALL ® f3cGuBeRiH avae
recording at
onl 5¢ per he. Instantaneous, permanent playback.
PIEK; ug‘ sound up to 80 ft. Records conferences, ;m:-
et ;i while

ki .
‘bidden mike''l Write for Detmiled Literature.

ON -THE
SPOT

MILES REPRODUCER CO., INC.
812 BROADWAY [(FSIRITIN NEW YORK 3, N. Y

PHONO NEEDLES

For Any Type
Record Player

L& |
Pleose send me FREE Jenselector. Picks the proper’

teplacement.needle.

Name

I Address,
Cny State

22'““ Industries, Inc., 33s5. Woud 8., Chicaza 12
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hon will be inside, out of the weather,
any losses it adds will be negligible.”

“What if the antenna is a rotating
kind? You can’t go wrapping that
450-ohm lead around, can you?”

“No, but in a new installation you
could use a motor of the sort that car-
ries the antenna connections through
the rotating mechanism on slip rings.
Otherwise, the best thing to do would
be to again use a tapered line trans-
former right at the top of the tower
and then go from that point on up to
the antenna with a good quality twin-
lead that will withstand flexing. Since
this twin-lead section will be short, it
will not add very much loss, even in
foul weather.”

“Do you twist the line coming down
the tower?”

“Mr. Smith of Gonset says that from
the standpoint of theory and actual
tests, there is no point in twisting the
line to reduce noise pickup—some-
thing I've been suspecting for quite a
while. As a matter of fact, transpos-
ing any balanced line precisely every
half wavelength will actually increase
the noise pickup broadside to the line.”

“How long a run do you think it
takes to make using 450-ohm line
worthwhile ?”

“On the v.h.f. channels, and under
conditions of dry weather, and con-
sidering only the signal loss, it would
probably not be worthwhile to use 450-
ohm line for a length less than 100
feet. But when you consider how
sharply the loss of ribbon line goes up
when it gets wet, and when you con-
sider the permanence of the open wire
line, it can easily be worth-while even
on shorter lengths. This is especially
true where sea coast salt or industrial
area soot quickly impairs the initial
efficiency of ribbon lines.

“And now that we have to start
thinking about wu.h.f. installations
where transmission line losses really
become serious, I am confident in-
stallers are going to turn more and
more to the 450-ohm open wire line.”

“It figures,” Barney agreed as he
smothered a prodigious yawn and slid
from the bench. “And on top of that
Margie, my one-and-only, says she
thinks they are cute because they re-
mind her of little ladders that the TV
signals can use in climbing down from
the antenna!” 30—

GRAPPH PLOTTING AID
By JAMES R. FORD

TRANSPARENT célluloid sheet {or
other plastic such as the 813" x 117
acetale clear-view. loose-leaf sheel pro-

teelors) fastened see lll(‘l\ to a tube
characteristic orother “working® graph
plnvull S a h.llldvn rapid, and neat

method of utilizing the uraph.

By using grease pencils, of various
colors if de ~.ir(‘d, to scribe load lines,
or other useful information on the
transparent sheet, it is possible to el
full use of the graph without having
to be carceful not 10 spoil the nrn-nn.nl
By simply wiping off the transparent
sheet with a blotter or eloth. it is
possible to use the same graph over
and over. T0—
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how to enjoy NEW REALISM from your
records or radio !

Shown are the Mcintosh S50W-2
amplifier and AE2A remote controller.
Your dealer can help you make them
a part of your present system or
guide you in the selection of related
components. WRITE TODAY, for free
booklets and name of nearest dealer.

HAM-R-PRESS

by O
PIONEER &
HAMMER & =

BLOW o
POWER

Model H75 (shown)
7" throat

$19.95 net (=
H120-12" throa:—$26.95 | o F
H240-24" throat—$39.95 3
3
Punch & Die Extra S & -
g,

NOW chassis punching in almost every size and
sherpe may be done L vour own mork:.hop wilh the
urique WEW PIONEER “IHAM-LB-PRESS.”
Punch mounling hole for ANY electronie parl.
Easily. No dritling. Siip punch on ram. Fusert dic
in, work lable. Lower ram (o chassis and slrike fop
af ram with hammer. [{ole complele. Features in-
clude: SIMPLE OPERATION. PRECISION
ALICNMENT, DEEP THROAT, LOW COST.
No starting hole necded.

ROUNDS PUNCHES DIES
4 3 $1.00 $.75
5{, W 34, 1.20 .80
1, ulr, 1 m, 155 1 .,l G 14 1.35 .90
SQU ES—54, “ L, 1.40 110
...... 1.60 1.35
KEVED—I” 1.65 1.30
RIVETING SET--RLumrce adaptor
HAD-5. 1.50
SHEARING SET-—(17 length ofcut) . . 3.75
DIE RAISER—3" high ! 3.95
HAD-5 ADAPTOR- fur 5" and undcr
CS g st i ne TR 1.00

PIONEER TOOL CO.

5008 W. Jefferson Blvd., Los Angeles 16, Calif.
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. from patient yeors of iaborotory
research hos come o basicolly new
oudio omplifier—the Mclintash
50W-2, To you, this meons new
heights of enjoyment—mognificent
realism of the music you treasure, on
records or tope. And the versatile
Mclintosh brings "living presence”—
a new noturalness of sound to your
prasent radio or TV set.

Only Mclntosh gives such distortion-
free performance aver the entire
ronge of humon heoring, with the
reserve of power essentiol for com-
pletely odequote reproduction,

Mehtosh

LABORATORY, INC.

322 Water Street
Binghamton, N.Y.

SUPERIOR
COMPONENTS

WALDOM CONES...R.M.A.
warranty, true low frequency
response, unconditionally
guaranteed.

Waldom aiso
supplies quality
CRONAME parts

TV ANOCE
CONNECTORS

KNOBg

TUBE SOCKETS
Standard and J.A.N.
Types

FREE
Catalog #5C2
Electronic
Components &
Croname Products
Catalog +#52
Replacement
Speaker Cone
Manual

ELECTRONICS, INC.
911 N. Larrabee St., Chicago 10, Ml
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ANTERLOCK ASSY.

.
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Mirs, of
PICTURE TUBES

and
ELECTRONIC
EQUIPMENT

Custom-Quality CR Tubes
at NEW LOW PRICES!

Ask Your Jobber for EBCQ Prices

"EBCO" Dual-Purpose

CHECKER-REACTIVATOR

for TV Picture Tubes

A MONEY MAKER
FOR SERVICEMEN:

Check picture tubes
for shorts, cathode
emission, leakage, etc.,
without rémoving tube
from TV set. Also PUT
NEW LIFE inte weak
tubes with the REAC-
TIVATING power of
this instruiment. Lighe.
weight, portable;
110V-60 cycies. Fae-
tory-quaranteed.

Model xos.l 995
ASK YOUR JOBBER. net

L]
Dynamic Analyzer
for TV Picture Tubes

NEW—EBCO Dynamic Analyzer makes your
Vacuum Tube Voltmeter the finest CRT
Tester. It's the ONLY instrument that per-
forms all vital dynamic tests: Checks all
socket voltoges; checks emission of tube;
gives reloted emission: checks open ele-
ments, shorted ele- Lag

ments. leokoge. Pat.
pend. FREE — Service
Engineer's Manual for
CRT Testing, with each
instrument. NET only. .

$795
2.SET CONNECTORS

Two-set Connector for TV....... Net $2.95
Four-set Connecror, operates 3 or 4 sets
from 1 antenna. ......ccouvvee Net 4.95

ASK YOUR JOBBER!

ELECTRONIC BEAM CORP.

923 OId Nepperhan Ave,
YONKERS, N. Y.
Phone: YOnkers 3-3514

RADIO and TELEVISION ELECTRONICS

in all Technical Phases

New Classes (Day and

Evening) Start lst of

Dec., Mar., June, Sept.

Free Placement Service for Graduates
For Free Catalog write Dept. RN-52
RCA INSTITUTES. INC.

A Service of Radio Corporation of America
350 WEST 4th ST. NEwW YORK 14, N. Y.

SPEAKER RECONING

Complete line Cones, Spiders, Rings
and Voice Coils. Custom Built Voice
Coils. Low prices. Write for Parts
List and Reconing information.

WESTERN ELECTRONICS CO.
3164 West Colfax Denver 4, Colo,

RADIOS

BE | 1 283band  Eiectic and/or bottery

] TELEVISION

AC/DC Operation

TEST INSTRUMENTS

Write tor FREE Cotolog

S | ARK AY —Radio Kits, Inc.

120 Cedor S¢.. New York & N, Y.

rli
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Manufacturers’ Literature

Readers are asked to write directly to the manufucturer for the literature.
By mentioning RADIO & TELEVISION NEWS, the issue and page, and
enclosing the proper amount, when indicated, delany will be precvented.

BBB-RTMA BOOKLET

The Association of Better Business
Bureaus and the Radio-Television
Manufacturers Association have joint-
ly announced the publication of a
booklet providing basic information
necessary for purchasers or owners of
television receivers.

The new 11-page booklet is a revised
edition of a booklet which was origi-
nally issued by the BBB in New York.
The revised edition, entitled “Things
You Should Know About the Purchase
and Servicing of Television Sets,” was
prepared by the RTMA Service Com-
mittee in cooperation with the Tele-
vision Service Committee of the BBB.

Written in non-technical language
and slanted for the layman, copies of
this booklet are now available from
Better Business Bureaus and from var-
ious retail television dealers through-
out the country.

ELECTRICAL TAPES

Insulation Manufacturers Corpora-
tion, 565 West Washington Boulevard,
Chicago 6, Illinois, has just issued a
16-page catalogue giving detailed in-
formation on characteristics, uses, and
technical data on “Permacel” pressure-
sensitive electrical tapes.

Cotton cloth, crepe paper, flatback
paper, acetate cloth, acetate film, ace-
tate cloth film combination, and vinyl
film electrical tapes are covered in the
catalogue. Some of these tapes are of
the heat curing type for heat and sol-
vent resistance.

A special section is devoted to non-
electrical paper, cloth, glass-reinforced
paper, cellophane, and acetate fiber
tapes.

Copies of this catalogue may be ob-
tained free of charge from the Publi-
cations Department of the company.

TERMINAL DATA

Triad Transformer Manufacturing
Co., 2254 Sepulveda Blvd., Los Angeles
64, California, has issued a new cata-
logue covering its line of single and
multiple terminals.

The catalogue, which has been des-
ignated as the TH-52, contains full-size
illustrations, specifications, and dimen-
sional drawings, plus recommended
installation procedure, general infor-
mation, and several typical installa-
tion applications.

Copies of TH-52 are available with-
out charge to those making their re-
quests direct to the company.

TV ANTENNA GUIDE
Channel Master Corporation, Ellen-
ville, N. Y., has issued a new 12-page
booklet which describes more than 50
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different types of antennas, accessories,
and kits.

Entitled “Your Guide to Channel
MMaster Television Antennas;”’ the two-
color booklet is concise and easy-to-
read. It describes the specific reception
problems that each antenna is designed
to solve. It lists the latest types of an-
tennas in the company’s line including
the new 10-element impedance-match-
ing vagi.

Every item described in the cata-
logue is fully illustrated with gain
curves; polar diagrams are included
for many of the antennas. Copies of
this new publication are available to
installation and service technicians
without charge.

NEW CONNECTORS

An 8-page catalogue which describes
the company’s line of compact connec-
tors for electronic and aircraft use,
has been released by Hugh H. Eby,
Inc., 4700 Stenton Avenue, Philadel-
phia, Pa.

Included in this new publication are
dimensional drawings, and a detailed
description of male and female rack
and panel connectors having 3, 4, 7, 8,
11, 14, 15, 18, or 34 pins; miniature
5, 7, and 9 pin connectors; and water-
tight and universal binding posts.

A copy of “Catalogue Supplement
No. 1" is available without charge
upon request to the company.

DRY TRANSFORMERS

Magnatran Inc., 248 Schuyler Ave-
nue, Kearney, New Jersey, has issued
a new 4-page bulletin covering its line
of indoor and indoor-outdoor dry type
transformers.

The newly-designed transformers
described in” the publication incorpo-
rate easy-to-install features and meet
all standards such as the AIEE,
ASAMEMA, and UL. Ratings listed are
600 volts and below, single phase, 3
kva. to 200 kva.

When requesting copies of this cata-
logue, please specify No. 6-01.

MOUNTING DEVICES

T. R. Finn & Co., Inc. of 333 Jack-
son Avenue, New York 54, New York,
now has available a 4-page illustrated
bulletin covering its line of airborne
electronic mounting bases, vibration
isolators for these mounting bases to
JAN-C-172A specifications, Type M
shock mounts for Signal Corps specifi-
cations, and fire control shock mounts
for naval vessels.

The section dealing with airborne
mounting bases has explanatory dia-
grams with complete detailed specifi-
cations for all sizes and uses. Com-
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WORLD’S FINEST
“630 DX” CHASSIS

Now af New Low Price!

- \ 'DK/ New CASCODE tuner assures
s best reception in f{ringe areas $ 50
1) withoul a booster. Handles all Cathode Rav .

L\' i,' tubes from 16” to 24”. Improved 30 tube

L super-qualitly TV receiver (including 3 recti-

plete load ranges are shown for the |
vibration isolators which are used in
conjunction with the airborne mount-
ing bases.

The section on shock mounts for Sig-
nal Corps equipment or naval vessels
also has explanatory diagrams cover-
ing specifications and technical char-
acteristics.

When requesting a copy of this bul-
Jetin please specify Catalogue MB-110.

. =} ] "5 fiers) mfd. under license by RCA. Complete
"HOW TO SOLDER" P i g : i L
The F‘ed:r(tted Metals Division of ha ;:,;;]s‘ Pir;(:(ll{re’l"ra\]\:es e ST
American Smelting and Refining Com- - . ) o ANDAHD BRAND TUB
pany, 120 Broadway, New York 5, | F‘E,;\ l.ll{Es: 4A nmicrovolt sensitivity “{;mlvlduany Boxed g ES
New York, has published a new 16- L] lxe)-ed AGC o 3 stage sy-nc. separator tiana":al-mztbxeuues refuse D'Lfmg:igf‘anfeed
fundamentals of and clipper o Aulgmauc brightness con- FAlg TRApE‘)ﬂ_uso tubes are FaR é"smeu.
page l?°°k]°t on the < d trol ® Me band width @ AFC horizontal JA7 ...50.98 | ¢g LOw
soldering. ) hold & Diseriminator-type FM Sound sys- s B g 68Ky *58 | 124Ts g5
Entitled “How to Solder,” the little tem e Stabilized vertical hold e Highest INS 1 gy | 8898 [ uag | (BAT7 e
booklet contains simple instructions quality parts e Standard brand tubes 158 [ 82 SeirL ':éS! :g:;; 15
and illustrations designed to make ® Factory wired, aligned and tested. 1y w8 | acne - | 13848 5
soldering better and casier. Since the THNR sgi'g : -gg’ ;g§§g &
strength of the soldered joint depends T 8k - &8sy 7
on the type of solder and the soldering TRAV-LER HY B 547 : _;gl ;gg’rg_. %
method used. the booklet covers every Sva 1 N[ esry . g | HALD s
step from the choice of alloy through 3-WAY ok - 112 | 6S7 © o | 23805, 129
the application of the solder. GAMS [ 129 ESNT . a9 o 83
The booklet is available without ob- PORTABLE SaLs D gy eme g [zl
ligation from the company direct. Lots ¢ 85 gave . ;’5'&&67 - ggzw;4 pE6
pp— " £ — 6BAs | o | o8 0 -39 | 5045 o
SPEAKER INDEX A.C., D.C. or batteries. ; ]491:. 2322 - 88| 7Fy T B8 soBsI g
The Tube Department of Radio Cor- | Builtin leop antenna. Lug- o o oy o g5 | 8868 © 076 | 77 - :.9.93 ,! sote %2
poration of America has issued a novel | 999 * 2 £ et Battertes «onnnn. Riete eartial listing ooty g 11723 78

flip-type index which is designed to
place basic electrical and mounting

information on RCA radio and tele- | & VISIT ouR
STEVE-EL ELECTRONICS CORP. (IR

vision speakers at the fingertips of
service dealers. | Dept. 61 Reade St., New York 7, N. Y. COrtlandt 7-0086

This handy, compact index, which is — T—
less than six inches square, provides | I
all the data necessary for the installa- l

tion of any one of 22 different RCA .

speakers. The index can be mounted
on a wall or atop a service bench. °

Each of the 22 speakers listed is | QN ONA“ EIeC"fIC Plan'
illustrated by a physical outline draw-
ing and a halftone photograph. The
necessary mounting information and
such basic electrical data as voice-coil
impedance, power-handling capabil-
ity, resonant frequency, and magnet
weight, are also included.

The index is available to radio and
TV service dealers and service techni-
cians through their RCA electronic
components distributors.

miniature

Converter

I"pu'I 6 VD"S D-c--—
Output 110 V. 60 Cycle 40 Watts

CONTROL BULLETIN
Wirt Company, 5231 Greene Street,

|
|
Philadelphia 44, Pa., now has available Mode! TOEL, 10KW A.C. |
for distribution copies of its Bulletin Wh .
o - . en storms, floods, or fires interrupt |
#177 which describes the company’s electricity and force you off the air, you | i $15.95
| complete line of wirewound potentiom- | lose listeners and income. Guard Size—
cters, wirewound rheostats, and slide against loss, assure vital public service 22" x2Y2"x32" List Price
. switches. { during emergencies by installing an Operafes_

f
Onan Electric Plant. Onan Standby |
Electric plants serve many network and |

|

® Radios—Short and Broadcast Band
¢ Phono—Turntables

® Small Dictating Machines

® Test Equipment

® Electric Shavers

® Incandescent Lights

The bulletin gives all pertinent de-
tails on potentiometers and rheostats
rated at from 3 to 5 watts, made with
bakelite housings in values from 5 to
100,000 ohms, and supplied with shaft
and bushings as may be required. Also
covered are potentiometers and rheo-
stats rated at from 1.5 to 2 watts with
metal housings and bushings or with

private stations. Automatic models to
35,000 watts.

PORTABLE ELECTRIC PLANTS
FOR MOBILE RADIO USES

Supply A.C. power for broad-
casting at scene of events.
Light in weight. Can be car-

¢ ried by hand of in trunk of

i car. A.C. models: 400 10 |
3,000 watts.

Just Plug in Cigar Lighter
THOUSANDS IN USE
Fully Guaranteed

slotted rotors and rivet mounting.

The company’s line of slide switches WWW FREE 7d(m See Your Dealer or Jobber—or Write Direct
for radio and to?levision receivers, | D. W. ONAN & SONS EINC. TERADU cn 1068 RAYMOND AVE.
phonographs, and instruments is also | & 4819 University Avenuve « ST. PAULS, MINN.
described in detail. -0 ! Minneapeclis 14, Minnesota
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TUBE SPECIALS

IETKA §$14.95  16TP4A  DUMONT  $26.00%
NUL 1995 | 17BP4A FEDERAL 23.004
N. U, 19.95  17BP4A MONT  26.004 |
12LP4 ZETKA 18.95 | 19AP4 SHELDON 29.95 3¢
%12LP4A  THOMAS 19.35 | 19AP4A 39.95
16AP4 ZETKA 26.00 | 198P4A moms 39.95
16APAA  GE 8.00 | Z0CPAA  DUMONT 3995
»16DP4A  THOMAS 28.80 | 20CPAA  SHELDON  37.00
16GP4A  RAULAND  33.00 | 21EP4A  DUMONT 42854
* 24APAA  SHELDON  63.00
166P4 ZETKA 26.00 x
16/PaA  Thowas  2g80 | ZAPAA GE TR0
16RP4A  GE & WU 26.00 | Double ton Traps .. ..59¢4K
ASST, 30 R I
SIS 0% REE A ilih oy Tuner. -s333.50°%
OPEN FACIE CABINET . .............. 39.00
TRANSFORMERS
RCA pe for 16”7 to 24" XO032...., ., . .$3.85
G.E. type for 16" to 24 xoss . 3.85
These are very special prices while lhoy last!
DEFLECTION YOKES
COSINE FERRITE TOOD YOKE 70 54.20
SPECIALS
4 Prong Vibrators, each.. . ... .. s - ..% 1.29
Lots of 12 or more. .- -.. e T 1.19
Standard TV Tuners.. . . -y sEE . 1B.95
Heavy Slug SD-:nkor £ . Speciak .98

AUDIO DEVICES, DISCS and TAPE IN STOC
Audio Plastic ited Oxide Plastic tape—

tialf hour spool. . .

One hour spool..

WIRE RECORDERS IN STQC
odel 9T3C—2-speed r-nm- Itecorder
LCOX GAV—Modcl 10,

ADIO CRAFTS
Model RC2. Hll’-‘l :\mpllﬂer . e
Mode! RC10—AM-FA Tuner. . A p
Model CS-—-wWilliamson Amvlifier. A a
Tascode Gugranteed l.uners Vith tubes)
SPE! l.]Al.' \\’h“(‘ they last. sesa
AUTHORIZED DISTRIBUT
tric. Kenrad, Tung-sol National Unian, Jewel
De Wald, Rega atic and Setehel Cal
Wi carry a complet ne of popular makes o
and TV tubes, at S09% discount. Alss many other |
‘_spccml purpose and transmitting types, and all etec-¥K
troni¢ parts and cquipment at lowest prices. Send us
MW a list of your requirements for prompt quotations.
:  209% with order. Balance COD. All prices
NEW YORK Warchouse. Minimum order $5.00.
Write for our latest price fist to Dept. RN7
RADIO and

STAN-BURN 122zt o

{C.8.5. THEATRE B1DG.}
1697 BROADWAY » NEW YORK 19, N.Y.

EVERY
RADIOMAN

Can Use These

zgg

¥¥¥¥4¥¥¥¥¥¥4444444*44*44*44

Sim-
-xln'i)(l adio Repa lrs s
packed wit h on-the-bench¢
Contaitis

Rnge of **How to

to Localize Trouble; How
; How

Faults ind()sclll tors
all yours—FREEI No obli-

gation.

SEND COUPON QR GOV-
ERNMENT POSTCARD FOR
YOUR FREE COPY TODAY!

7 N Sb EN BN EN EN 5N BN SN BN BN BN BN O
FEILER ENGINEER|NG CO-. Depl, TH2
l 8026 N. Monticello Ave., Skokie, 111.
{Suburb of Chlcag o}
Please RUSH my FREE copy of *How to Simpllfy
I Radio Repairs.' I

Name R NN I
AQAress . .cc.vormmrr e
CARY, or o BB e o i o T ... Zone.... State... I |
u---------------
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Raneh Radio
(Continued from page 29)

Hooking up ranches and isolated
towns with the rest of the world is a
dramatic use for radio—but in the
West there is still another need. Some
ranches are so big that communica-
tion between various parts of the ranch
itself is a king size problem and ranch-
ers are turning to radio for this pur-
pose, too.

In Southern Wyoming there is a big
spread which has “gone radio”—the
Wyoming Hereford Ranch. This beau-
tiful ranch, which reminded the writer
of the spic-and-span thoroughbred
horse farms near Lexington, Kentucky,
was once privately owned. Now it is
held by a three-man trusteeship—and
the profits go to a religious institution.

The ranch covers about 65,000 acres,
and is still growing. The ‘“heart” of
the ranch is a cluster of white houses
and red barns along a stream. The of-
fices where visitors are received—and
thousands of visitors have parked their
cars and walked around the landscaped |
grounds—are as business-like and effi-
cient-looking as a manufacturing plant
or wholesale firm.

But the business is raising Hereford
cattle. And the WHR brand is known
wherever the breed -is known—because
their herds are world-famed. As a mat-
ter of fact, the records of the American
Hereford Association reveal that out
of the first sixty-odd “Register of
Merit” bulls—the highest award in the
industry—ten came from this ranch.

When you see the cattle—and par-
ticularly the short-legged, curly-haired
bulls (which may weigh a ton and—
even to the untutored eye of a radio
man—are obviously “Bulls of Distinc-
tion”) you know that they receive ex-
tremely careful handling. And it is
no wonder, for one of the best, the
fabulous Helmsman III, was ‘“not for
sale” even though a prospective buyer
offered $100,000.

Keeping this galaxy of prize cattle
well-fed and well-cared-for is naturally
a round-the-clock business. Orders
from the main ranch often need ‘to be
transmitted in a hurry to the two out-
lying ranches—or to a mobile unit out
somewhere on the 100 square mile
ranch. To do this job—and to be ready
should another crisis arise as it did
about 2 years ago when a roaring grass
fire threatened a part of the ranch—
WHR decided to install two-way radio
equipment.

The radio equipment is the kind of
straightforward gear which makes a
ham feel right at home. The trim
transmitter at the office, operating on
43.1 megacycles, feeds a ground plane
antenna. This combination puts out a
healthy signal which can be picked up
in every corner of the ranch. Similar
rigs are installed at the outlying
ranches. The mobile gear provided is
very similar to that used in police
radio hookups.

How does the installation work? “It
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INSULATED
COPPER WIRE

for your Production Needs

722 SOLID PLASTIC

INSULATED
42 WALL $47"6
uU. L. " rt.

NOW IN STOCK
& JANC-74 Hookup Wire
® ANJC-48A Aircraft Wire
® ANC-148 Shielded Wire
¢ RG Coaxial Cables
® Many other Gov't spec. and
commercial wires in stock

“"Your Best Bet for Wire""

STANDARD WIRE & CABLE CO.

Los Angeles, Calif.

3442 Overland Ave.

MEasy to make—\i—n (ﬁ
Saves flash bulb cust/\} ' Y

Stops action

Build your. o
Sprague booklet C-703 shows you how to
build up-to- -the-minute Electronic Photo Flash

| unitsusing the very latest low-voltage circuits.

| Step-by-step instructions. Send 35¢ today for
this invaluable guide for the advanced amateur
and professional photographers.

SPRAGUE PRODUCTS COMPANY

51 Marshall St., North Adams, Mass

SENDING J
ZrEcEIVING é'@
HIGH SPEED WITHOUT

NERVOUS TENSION

REVEALING BOOK
shows how ‘‘erack"
operators develop high
speed and proficlency.
Learn code for Ama-
teur or Commercial

Radiotelegraph Li- L4
cvnse or improve you? |
ng and recelving N,
| with me C:mdlcr S\ stem which develnps ra- L]
e dio-telegraph exnerts and :ode champions. FREE -
CANDLER SYSTEM

® Box 928. Dept. 2-H, Sover. colo. BOOK |
-— B e 00 e B B P e B 0 0O .08 &
W NN OEN NN NN S N NS NS BN ES BN BN N R
1 T-V TUNERS 1
Continuous Tuning Printed Circuit Type |

ndered unsery me;\ule by Manufacturer. IDEAL FOR

Re
lmlrrs mcx. DING 1:5

VERNIER DRIVE AND MIS-
CO\DENSERQ RESISTORS. ETC. Sold
ho rc!‘unds Postpald

S1.00 each, 3 for $2
Add 50c for minimum_postage and h1ndllni: Cash
with order. Immediate delives
FRANK W_. DECRAY AND ASSOCIATES []
11842 W. JetHerson Bivd. Culver City, Calif.
{ TAm EE BN BN BN BN BN BN BN B BN BN B B Y

| WANTED FOR

f Phase Inverter MC-411.A
| Phase Inverter MC-413-A
Goniometer MC-472-A
Goniometer MC-112-A
Goniomster CFT 47263-A

State quantity, condition,

LABORATORY

Goniometer CFT 37372
Roceiver BC-1147-A
Receiver CFT 46243
Indicator BC-1159-A
Indicator CFT 55092.A

price. Reply Box No. S28

Federal Telecommunications Labs., Inc.
SO0 Washington Ave. Nutley, N. J.

SCHEMATICS— CONVERSIONS
FOR SURPLUS GEAR
NEW LIST! MANY ADDITIONS!

Send stamped, scif addressed envelope for
A

List B.
nomenclature.

R. E.
GOODHEART

25¢ for chart exPlaining AN

BOX 1220
BEVERLY HILLS, CAL.
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works so wetl that we don’t think much
about it,” says George Lazear, execu-
tive raanager of the ranch. “It saves
us time and money. Guess that’s about
all you could ask.”

But down at Kim, Colorado, where
this story began, they want something
else. Vic Waters, crusading editor of
the “Kim Country Weekly,” who helped
“sell” the ranchers on raising the
money needed to put in the radio-
linked phone system, explains it this
way. ’

“It was a wonderful thing to have
the radio and telephone system go in.
It was something which we had
dreamed about for years.

“But,” and his eyes twinkled, “there
is one thing missing. I brought the
matter up at a committee meeting the
other night.”

“And what is that?”

“We need an ‘ejector.’ These women
who get on the line. Sometimes it's
mighty hard to get 'em off. In fact. . ..”

Women, it seems, are women, be it
in the Bronx or on an isolated western
ranch. Anybody know a good, simple,
diplomatic, “ejector’ circuit?

B0~

HEADPHONE BANDS
By ARTHUR TRAUFFER

HEN cloth-covered headbands have

become worn. torn, or soiled, re-
place them with soft natural-rubber
tubing. as shown in the photo. Natural-
rubber tubing is soft. sanitary, and it
can be cleaned with soap and warm
water, or with alcohol. Use tubing 13”7
o.d., or larger, sold by hospital supply
or chemical apparatus supply houses.
With the type of headbands shown, it’s
a simple matter to remove the old
covering and slip on the rubber tubes
by simply removing the two small
scerews on one side of the frame. If yours
uses rivets, file the rivets flush with the
plate and drill out the rivets, or drive
them out with a small punch. After
slipping on the rubber tubes. reassem-
ble the frame using rivets or small
R.H. machine-screws and nuts. Some
headband frunies are made so that they
cannot be taken apart easily. In this
case. remove the old coverings with a
hacksaw and razor blade, slit the rub-
ber tubes length-wise and slip them
onto the frames. Assembled in this way,
the tubes do not come off easily, but
if desired, you can wrap a couple of
turns  of transparent cellulose tape
around each end of ecach tube and also
in the center of cach tube.

—B0-

Replace headphone bands with rubber tybing.

1952
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in TV INSTALLATIONS

in any locality use the new

. MODEL 488

TV FIELD STRENGTH METER

Ideal for antenna orientation, com-
parison of antenna systems, adjust-
ment of TV signal booszers, checking
antenna and lead-in installations and
many other functions , . the 50
wicrovol! frll scale range is ar: o11-
stunding feature for those concerned
with fringe area installations where
maximum efficiency must be attained
. the 500, 5000 and 50,000
microvolt ranges extend the useful-
ness of the Simpson Model 488 into
arcas of higher signal strength.

SIMPSON ELECTRIC COMPANY
5200 WEST KINZIE STREET, CHICAGD 44, ILL,

Phone: COlumbus 1-1221
In Canada: Bach-Simpson, tid., tondon, Ontario

ROUND, SQUARE, KEY and “D”
OPENINGS QUICKLY MADE

with Greenlee
Radio Chassis Punches

work . . .
controls,
Punches.

in metal,
rubber up to 1/16” thick. Easy to operate

simply turn with ordinary wrench. Wide range
Greenlee Tool
Co., 1887 Columbia Avenue, Rockfoerd, Ili.

of sizes. Write for details.

- o
GREENLEF

www americanradiohistorvy com

Save hours of hard, tedious
cut accurate holes
in chassis for sockets, plugs,
meters, panel
lights, etc. with GREENLEE
In 1-1/2 minutes
or less make a smooth hole
bakelite or hard

SUMMER SALE]
PRICES SLASHED

T.V. TUBES—ROCK BOTTOM PRICES
In lots of G each No only

Westinghouse Kuprox Reumer 004 Amp 28 _
Volts. Reg. $11.00 ¢a,

12 BRAND NEW_10" FHONO HECORDS Ags’t.
Jazz—Topular, Rhythm_Blues. Please specify.$1.79

Singie Folc—10 Pos. 2  Gang Switch. . ......... 29¢

2 plece, B _pole Male and Female separable Amphenol
plugs. * Bath_with Flex, shicldea cables. Anpros.
5 ft. long. 3Sc pair............ 3 pr. for 51.00

Grind ; your own Crystats. FPure hrazll!'m Qu:\rtz ¥ ml
ous 8izes and thicknesses. 14 Ib. -$1.0

4 Tube Drilled Chassis, 415"x0 1k
4 incn P.M. SPEAKER ccecteer....%1.50
5 in. 450 onm Dynamic spcnkeﬁ ‘.51.35
slfnnl Corps Phones—2 M. Ohms (s M Ohms —

e

29c_each

2 Fi¥ Bxe, Cord (and Bium|
TOBE TUBULAR ELECTROLYTICS

20-20 MFD. 150 v...49¢ 30-00 MFD. 150 V...57c
40-10 MFD. 150 V.
Low-Lu snor( wave ANG T.R.F.
ock Type Air Trimmer \An.mmr-: c0\~
Varlable Condcnsers D [
5 Pl.—20Mmi{d. ....14c|- 00030-' “on. 55‘
AF 7 PL—25-30 Mmfd. .1Sc =

Q‘ZL:S 8 P1.—30-35 Mmfd..16¢|[2u2; SLIPE
14 P1.—56 Mmfd. . . .. 24c|SWITCH . .15c

1,000 OHM WIRE WOUND pormnomn:n
30 HY.FILTER CHOKE SHIELDED. ... ... For 5113

PIEZO CRYSTAL HOLDERS.,

RCA Bang Switches—
3 gang, 3 pos. 3 band.30c B gang. 4 pas. 4-5 band.40c¢
Trimmer-Padder Asst.—all isolantne_«mglos duali
triples—100 asst. .25
Phlh.-o push button Rotary Ser.ch Dnuhle Pole. ., .35¢
ATTENTION: Prospectors, ExalurersmruIaden'rrcalurcll
Construet a U.8. Army Type of Mectalllc Mine Deteetor
Amplifier. Amplfier unit only (lcss tubes and bat-
teries) with cables, hc-dphone cord, and jack. Armg
wiring dlagram. Type AN/PRS.1
RCA Ass't Mica By-Pass Cond
or 9 Gang Push Button Switch,
hnn 1.LED CHASSIS FOR 5.6 tubes 57x107x1187 . 25:
PHONFE JACKS_OPEN & (‘l NSED AUTO
156-1 RATIO VERNIER DIALS -1 in., % ln "Hub, 351:
SALE_FIIONO RECORD ALBUMS—127_ mp.
10"—3 comp.—13¢; 4 comp. 20¢; 12 camD Gsc
VULCAN HEAVY DUTY 100 WATT SOLDERING iRON.
Bull( for U.s.N._Brand Now_Fnqu sells  for
8.50. ... 0.0 0. .u0u0s... . OUR PRICE $2.99

MINIMUM ORDER $3. OO-—NO C.0.D.
SHIPMENTS—PLEASE INCLUDE POSTAGE

NEWARK SURPLUS MATERIALS CO.
324 Plane Street PP IV NEwARK 1, N J.

12 Vor $1. oo_ss .00 per per €©

001. 100 for.. 95:
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‘Prerequisite to

]\}tm

/ Kepmductian

Mi usic
SR

AlL TRIODE HIGH QUALITY

AUDIO AMPLIFIER

The BROOK will play ol extremely low
volume, yet retain full naturalness of tone;
or, recreate in your home the full volume of
o symphony, or donce band, clear and
dean. You will hear ond FEEL live music
and voices.

RECORDS
..RADIO

Write for technicol dala. booklet
"Betten Listoming'.

and name of local dealer. Depi gl icS]

BROOK ELECTRONICS, INC.

34 DeHART PLACE, ELIZABETH 2, N

PHOTOCON SALES

417 N. Foothill Blvd. SYcamore 2-4131
Pasadena 8, Calif. RYan 1-6751

FREE 24-PAGE SUMMER SURPLUS
SALES CATALOG

WANTED new or clean used electronic surplus.
Please stnte exact description of the condition
and detnils of modification. Include lowest
price in first letter.

Audio Oncxll;\tor llmvlott Packard
20.9 00 c.p.9.

200RR
-Exc. $110.00

4286 helvin Brid, Ohmmeter.
Northrup. 0001‘!1(‘1 ohms. .. ..

804LN-1 Shrnal(’om-nerlll-‘ 8.330mc.

Lce

TS-13/A1P X:Band Signal Gcncrntor- “mc-
meter. Wattmeter . PUR®
I-86A  S:gmanl Gvncrntnr SCR-522 Test
Equipment. Like New.............. 350.00
Lyt & BC-221 Fneuucn-:y Meter with cal.
book. erystal, and tubCs.. .. ... ... Exc. 99.50
TS8.352/U Weston Test Set .Exe. 150.00
TS-174/U Frequency Mecter 2 me. with
cal, book. and crystal. .Exc. 450.00
TS-173/UR Frequency Moter 90 350 me.—
Complete with erystal. epl. ok. & 118
VAC. Power Supply........ .Like New 600.00
TS-146/UP X-Rand Signal Genorator.
Like No\\ PUR®
TS-34/AP Portable Oscllloscope. .Exe¢. 350.00
Industrlal Circuit Tester Weston M{lel .85
125.00
Eleclmnie Analyzer W csmn 7689.. .Like hew 225.00
R-4 Search Recelver.. ... . ............ PuR®
Tunlng Unh‘.s for Al'n 4 Reeelvor
ew & Like New PUR®*
BC-348. BC-312. BC-342 Reeel\ers
& Like New PUR®
Communlcation Recclvcr-;—m Halli-
crafters. National. & I{nmmarluns Many
8 Eoand e - e s ka3 .Prices start 79.50
T:47 /ART-13 Transmitter . ... PUR®
Measurcments COTp. Signal Generator Model
84 300:.1000me. - .............. PUR#¥
PU’.]A In\crtor Input 24 VDC Oulpu! 11.J
se, 400 C.P.S. PUR?
T 11 Iland Microphone with cord -'md PL 88 S0
11523 8000 ohm Ysed $2.95. New 5.95
S. New 2.25
llS 33 600 ohm o Uscd 3 50 New 6.95
HS-38 600 ohm Used 1.75 New 2.25

$PUR—Pricc Upon request.

NOTE: One of the largest and mast complete etectronle
surplus stocks in the cuumr) We have thousands of
+ transmitters-re-
Send us Your require.

8, plu:
. test equlpmem. etc.
ts

”5"/’« ol

TERMS Prices F.O.B, Pasadena. Califgrnia, n
.D. 305 Sales Tax.

C. ordcrs Callfornians a
Prier.-s subject to ehange without notice.
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Rate 50c per word. Minimum 10 words

RADIO ENGINEERING

COMPLETE radio, electronics theory & practice:
telerision; breadeasting; servieing; aviation, ma-
rine, police radio. 12 or 18 months. Catalog. Val-
pa&aiso Technical Institute, Dept. N, Valparaiso,
Ind.

SALE

WILLIAMSON type high fidelity ampliflers, dual
chassis. 807 outputs, Stancor transformers. §67.50.
Partridge, Acrosound transformers, KT66 tubes
additionat. Overrated compounents used through-

(I),UL Write Electronic Wiring, Dept. T7, Selden,
L., 2N OF.

HEARING Aids. . Zeniths, Western Electrics. He-
conditioned. Make miniature transmiitters or re-
ceivers. Complete with ear piece and cords. $16.00
each. Gloria ‘Davis. 2135 Caten Ave., Brooklyn,
New York.

HEARING aids., used. Zeniths, less accessories,
€7. One-piece Nationals, £10. One-piece over-
hauled. with accessories, $20.00. Shelby Instru-
ment. 321 W. Tth St., Long Reach, Calif.

DIAGRAMS Radio, Record Changers, Recorders,
75¢: Television with Service Data, §1.25 up. State
manufacturet and model number. Kramer’s Radio
Serv\i_ce.\_ bept. N8, 36 Columbus Ave., New York

IMMEDIATE detivery: Power supplies for Band-
master Transmitters, $39.50 1".0.B. Alco Electron-
ics, 102 Marston. Lawrence, Mass.

TV and FM Antennas.

Yagi, Conical, Bow-Tie.
Mounts. accessories. Lowest prices. Wholesale
Supply Co., l)em H. Lunenburg. Mass.
TUBES and equmment bought sold. and ex-
changed. For action and a fair deal. write B, N,
Gensler, W2LNI, 136 Liberty, N. Y. 6, N. Y.

ENJOY television with a 3 color filter sereen. Thirty
seconds to attach. Reduces glare, blur. and snow.
Send only S$1. Mention screen size. Zinge Prod-
ucts, Dept. B, Johnstown, N. Y

(vol. 1-5
Worth Barker,

RIDERS Manuals, volumes 1 thru 16.
abridged.}) Good condition. §100.
Airpoint, Va.

SENSATIONAL bargains! Standard brand tubes,

bought, sold. Free list. Mark, P. 0. Box 14, New
York City 72.

WANTED
WANTED : AN/TRC-1 equipnients, T1d transmit-

ters, R19 rececivers, TS32 test oscillators. Any con-
dition or quantity. Box 523, Radio & Television
News, 185 N. Wabash, Chicago 1, Il

W, \\TED BD110 Telephone Switchbeards, BD100
Telegraph Switehboards, BD% Power Hoards,
EE101 V- Ringers. RE72 Cabinets, FM19 Frames,
RA13. REC30, KS3988. RAST, RA37, RAO1 Lec-
tiffers. BD101 Test Boards, SB6 Switchboards.
Type CF1A, CF3A. CI2B Carrier Equipments. Any
condition and guantity. Box 527, ¢/o Radio & Tele-
vision \'e\rs, 185 \' Wabash, Clucago 1, 11l

WANTED. Top pnces paid. Navy Selsyns 1F,
1G. 1CT, 5F. 5G, 5CT and BC-348, BC-221, AN/
ART-13, AN/ARC-1, AN/ARC-3, RTA-1B.  Lee-
tronie ltesearch, 119 Arch St., Philadelphin.

AN/APR-4, other “APR-”’ “ARR-" “TS.”
‘1E-" ARC-1, ARC-3. ART-13, everything sur-
plus : Tubes, Manuals, Laberatory equipment. De-
scribe, price in first letter. [Engineering Asso-
ciates, 431 Patterson Rd., D.nton 9, Ohio.

\V.\.\TLD. Surplus ﬁlO(.'l-\s of e\er_\ desc-npnon
Must be new condition. Electrical, radio. tele-
phone, etc., ete. I'lease airmail written F.0.B.
offers to: Dominion Sales (London), 6 Finsbury
Square, London, E.

CORRESPONDENCE COURSE

USED Correspondence Courses and Rooks sold
and rented. Money back guarantee. Catalog free.
(Courses bought.) Lee Mountain. Pisgah, Ala.

PASS IF'CC Amateur Radio Exams. Leads te profit-
able career. Simple. quick recorded, home study
course for theory and code, lowest cost. Details
free. American Electronics, Dept. RN, 1451 Wil-
kins Aave., N. Y. C

MISCELLANEOUS

SI’EAKERS repaired, wholesale prices, guaranteed
workmanship. Amprite Speaker Service, 70 Vesey
St., New York City 7.

www.americanradiohistorv.com
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RADIO ENGINEERING
TELEVISION
ELECTRONICS

Thnorough tralning in all phases of radio and elec-
tronics. open to high school and junlor college grad-
uates. Old. establlshed school specializing in Radio

tralning  exclustve). Modern laboratorles and
courses. Enroilments limited. Approved wveteran
training.

YALPARAISO TECHNICAL INSTITUTE
Dept. RD Valparaiso, Ind.

EASY MONEY 7/

If you don't get our stcards
telling the cash well pay
for tiat surplus gear you
bought when the bgfng
was ood then YOU
LOSI GMONEY’ So send us

our nhdme and address IYOW
1o BTN S0R MAICING LiST/

G. L. ELECTRONICS

905 S.VERMONT AVE L0S ANGELES &

EASY TO LEARN GODE

It 15 easy to learn or increase speed
with an Instructograph Code Teacher.
Affords the quickest and most prac-
tical method vet developed. For be-
ginners or advanced students, Avnila-
ble tapes from beginner's alphabe
to typical messages on all subjects
Speed range 5 to 40 WPM. Always
ready—no QRM.

ENDORSED BY THOUSANDS!

The Instructograph Code Teacher lite
erally takes the place of an operator-
instructor and enables anyone (o
learn and master_code v«lthout fur.
ther Th d

‘*acquired

ul operators have
Instructograph System.
Write today for convenient rental and purchase Plans.

the " code  with (he

INSTRUCTOGRAPH COMPANY

4711 SHERIDAN ROAD, CHICAGO 40, ILLINOIS

PEN-OSCIL-LITE

Extremely convenient test oscillator for all radie
gervicing; alignment ® Small as a pen @ Self
powered @ Range from T00 c¢ycles audio to over
600 megacycles uhf. ® Qutput from zero to 126
v. ® Low in cost ® Used by 'Signal Corps
® Write for information.

GENERAL TEST EQUIPMENT
38 Argyle Buffalo 22, N. Y.

WALKIE TALKIES $4.99 ser of 2

—ELECTRONIC VOICE POWERED
POCKET 5'15/ No tubes, batteries, adjustments,

license or permit needed!
Guaranteed to work anywherc up to
14 mile “ nh extra wire. Swell for
garage house. etc.! Your own
private, ulk listen phone. Not w.
surplus. Brand new. Solid
minum Case. Two cnmnlece umu
with wire—READY To USE! SEN

man_ $3.99 C.0.D. or
PP delivery. Sold only by
MIDWAY CO., Dept. WRT -1, KEARNEY.
NEBRASKA

Another Outstanding Jobber

M.SCHWARTZ & SON

710-12 BROADWAY SCHENECTADY, N.Y.

has ofl 17 KITS
& INSTRUMENTS
25K in stock!

57 SCOPE KIT 54495 See EICO od on Poge

RADIO & TELEVISION NEWS
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INDEX

accuracy, we cannot guarantee

J. & H. Sules Company
Jun Electrouie Di
Jeusen Industr

Kuy-Townes Antennn Company
Klein Company, Mannel. .

LaPointe Plascamold Corporntion. .
Leotone Rudio Compuny .

Luther, Otto ... .......... ....
McComnell’s ... ............
MeGee Rudio Company. ... . ... ..
MeGraw-11l Beok Company. . . ..,
Melntosh Laherntory, Ine........
Mallory & Company, P. K.
Midway Company

Miles Keprodncer Conumnv, Inc...
Milwaukee Schnol of anlm---rmg
Modern Science Labs.. .. . .
Mosley Fledmmvn ......
Toss El

OF

While every precaution is taken to insure

against

the possibility of an occasional change or
omission in the preparation of this index.

NAME PAGE
Acorn  Eleetronies Corporation. 106
Airex Radio Corporntion, . .. 8
Air-Q-Tronics 94
Altied Radio C o
Ao Rudie ( (3 ¢
American Phenolie (_'ur]mrmi Tk
American Television & Rudio L(l 2
Amperite Compuny, Ine.... .. 121
Amplifler Corporation of ;\merl 82, 1175
Arkny-Kadio Kits, Ine.. .. . 126
Arrow Sules, Ine.. . 101
Ashe Nadio Company, \V.nller W
Burry Electronies Corp, . . 131
fiell Telephone 1. uhuru!urlfl 13T 13
Bendix Rudio. - 111
Brook Electroni s lm‘ 130
Rrush lh-\nlnplul'nt (,‘mnpuu\ BY
C & H Sales Co,.. . & 116
Candee-Adreo ... * g a8 | § B
Candler System Compuny. .. .. R ]
Capitol Ruadio Engineering lnsmnle 0hH
Clinnel Master Corporntion. ve - - IAT
Chicago Transformer Compuny . .
Clevelunnd Institute of Radio Electronies. 89
Colling Andio Products. 2 o B i 20
Columbin  Electronie Sales. . ... 121
( mnmnnu-ull(n uipment Lumpun\ Lo 108
Cornish DALY s
Covne Sehool 115
Crest Lidorndorics, Ine. 131
Crown Television .. .. 118
Duvis Electronies . ... . 106
BeCruy & Associntes, Frnnl. \V 128
Delorest’s Training, Ine.. R
Dow Radlo, Ine.. .. .. 118
Drillick Electronle ‘mln-s (‘mn[mllv. . 116
| Dument  Eleetrie Corporation. B4
Kdltars & Engineers, I.td.. . . S131
Edlie Electronies, Ine 1 B LG
Electronics ln-ﬂ.nut«- e, 2
Eicetronie Benm Corporu [26
Elretronic Instrument (nnun In
. Third Cn\l-r, 2(-, 130
E| :tru.\ul(e NG apaep : 3 3 - e av e B
Esney Manufaeturing Company, Ine. L1038
Fair Bndio Sales. . 115
Federated Purehaser. [ne. . . . . D oy SRS+ )
Feleral Tel nnpiention Lahbs.. Ine.. | 128
Feiler Engineering Company . . 128
Franklin Teeluien]l fustitute S124
G. L. Elecetronies. . . ... ... ... 120, 130
rrard Sales ... L. b [ ums asbnd 4 B 122
General Klectrie (‘nlnpunv Iﬂ 11. G
Genernl Test Equipment | | sk !(i
Goadheart, RO E.. .. .. Lain2g
Gonxet Cowmpany ... .. .. i
nlee Tool Company. . 124
Green Tele Rudio I)lslrlhutms 118
Halllernfters Compuny, The. . . .. .. I
Harvey Itudlo Company, Ine. .. 8t
Heath Campuny. . G6 lhru -1, [N
Hytron Kadio & l-.lq'c(rmucs (,mnplm\ PP |
Indians Technicnl Colles 116
Ingtruetograph Company 130
J P D Manufueturing Company. ..., ..

..... 1I0

DON'T throw it away..;
Weak Picture Tubes CAN

be Saved!

Standard Ne

R.M.A, T u B E s Monlhly

Warranty I.ustmg
OAZ ..$0.98 6AJ5 . 1.65 65G7 . .BB 125Q7_
0Bz .. 71.10 SAKS | .75 63H7 - 170 128R7
oza | - AK6 ., 1.10 6SJ7.GF .69 2SAVS,
TATGT (98 GALS | .45 oeim .78 25B06.
1B3GT .83 6ANS . 2.00 65K7-GT .65 25L6-G
1AE4 . 110 6AQ6 . .90 65L7-GT .60 2516 .
1Le .. .6 AUSGT .85 GSN7-GT ,59 35BS .
1N21° . (79 6AU& . .45 GVE-GT .60 35C5 .
1N21-B 3.45 6AVE .55 6W4.GT .80 3506 .
1n23 . 1.35 6B8 656X4 . _ .45 35I5GT
1N23-A 2.4 BCS .65 6X5.GT .45 S0CS . .50
1N23-8 3.7 - 3:13 .86 6Y6-G .95 50L6-GT .55
1N34 . .54 GBEG 45 TAG . .65 BO ... .60
IN34.A .88 68G6-G 1.20.7A8 75 211 .. .70
1N54 . B9 6BHG 165 7¢5 75 304.TL 850
va .4 BX7 1,00 7C7 . . .80 304-TH B.00
1X2-A] .89 6BYSG 110 7M7 _ .80 717-A. _.9B
2B7 . 75 6C4 . .49 12A6 . .85 B07 .. 1.59
2E24 . 3.95 6CB6 ;a5 12CB . .79 832 .. 4.95
2E26 3.1 CD6G, 1.49 12H6 . .75 B32.A 7.95
2E30 . 2.19 6F6-M. (B8 12AT7, .75 GE B72-
A4 .59 6F7 . .98 12aAU7. 53 ' A... 3.50
306 50 6G6-G° .85 12Av6. .55 1280 . .80
Q4 .49 6J5GT, .49 12BAS6, .69 1616 .74
3QseT. .99 6J6 .. .59 12BA7. 901619 . .30
S4 .80 .. .75 12BD6. 1.25 1625 . .40
5FP? | 1.85 6K6GT. .66 12BE6. .45 1629 . _ .30
su4c '59 6K7-0M, .70 128A7. .75 5608.-A 395
SVaG 29 6LGGA. 1.15 125F5] (70 5654 , 2.00

* 12567, .87 5910 . .75
3x4G6 . .85 6L7 .. 98,2647 95 G001 . 1.3F
SY3GT. .49 657 .. .98 355,77 75 9002 B0
5Z3 89 65C7 . 99 125K7. (75 9003 i.1i0
6ACT .98 65D7 . 79 128L7 .75 90 .39
6AH6 . 1.00 65F5 . .BS 125N7. 879006 9
s, Sarter Oymamotors. 6 V i N.—400 V out @ 375 ma.
T xa”x3". Oniy $28.00

UNIVERSAL REC'I'IFIER

Permits a single stack to work as a malf-wave recti-
her, full.wave center-ia, r bridge rectifier merety by
praper :onncchons to the :cnt;\cls. Full hook-Up.
.5 3.75 10 Amps. 12

2 OAmMPS, ... o T .25
5 AMPS. . ..000 7.50 12 Amps. 14.25
SELENIUM RECTIFIERS-FULL-WAVE 'BRIDGE TYPES

Current | 18/14 36,28 | s4/a2 1130/100
{Continuous) | Volts | Volts Voits Volts
T 1hmp l ses.t % 2.10 | asmed S 8.95
" 2 Amps. | $ 2.20 3.60 $ 6.50 i0.50
~ 4 Amps 3.75 |__®.75 |_ 875 | .....

Y K s.00 8.00 13.00 32.00
10 Amps. 6.75 |” 12.00 | 20.00 45.00
12 Amps. 8.50 16.00 |_ 25.50 52.50

20 Amps. | 13.25 24.00 |~ 36.00 | 90.00
“za Amps. | 16.00 31.00 | 39.50 98.00

30 Amps. | 18.50 | 36.00 | ..... | .....
" 36 Amps, | 25.50 "45.00 | ..... | .....

100,000 plates stocked for sundard and !Pe:lil roctis
liers, rectifier suppiics. and S. Write or call.

® New, Selemum Rechﬁer Transformers

PRI: 115 V, cycles in. AmDs.. .. .% 8.75
SEC: 9. 12, lB. 24. and 36 l" Amps.. ... 16.75%
volts 24 Amps. . 35.75
e 115V, I’RI—SV @ 190 Amp. SEC. .. ... . $59.95
® 115 230 V. 60 cy. PRI. SEC.: 1.5, 30.5, 33.5, and

_36.5v @ 44 AMPS Herm. sealed. . $6.50

ol lE[THUnI[S [DH

136 Liberty Street, N. - Y. thlor 2-2563
Terms: 25%% with urdnr, balmn:e C.0.0.—Send a h:-w
cents for pos(aqe—All merchandise quaranu(-u F.

N.Y.C. Remember, you may order tubes not nsu‘d'
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Rejuvenator

Picture Tube

Simple Plug-in Unit
Permanent Hook-up

No Exposed Wires
Usable on All Size Tubes
Automatically Operated
Only $3.85 Dealer Net

Available at Local Jobbers

LABORATORIES, INC.

WHITEHALL BUILDING
FAR ROCKAWAY, NEW YORK

Rodiec Handbook. Giant 13th Edition.
library of radio informotion with extensive, simplified

A one-volume

theory. Deloiled how-to-build-it doto on dozens of
items of practicol radio eQuipment. 734 poges.
OrderiBack No. E&E-RH13................ $6.00*

Radio Handbook. 12th Editisn.
items only. English Edition:

Selected constructional

Order Book No. EAE-RH2................... $3.00%
Spanish Edition:
Order Book No. E&E-RHSPY2. . ... ... ..... . .. $4.00%

Antenno Manual. A practical, combrehensive baok on

antennds, for everyone interested in tronsmission and
reception. Over 300 pages.
Order Book No. ESE-AMY. .. ... ... ... .... $3.50*

Better TV Reception (in fringe ond low-signel areasl.
The standard guide for installation technicions. A
popular text for oll TV enthusiasts.

Order Boek No. E&E-TRI .$2.50>
Radiotelephone License Manval. Typical study Qques-
lions with concise answers for any commerciol U.S.A.
radiotelephone

operators |icense,
Order Book No. ELE-RLY ....... B sy o w $3.75*
World's Radio Tubes. (Brans’ vade Mecum.l Lists

over 15,000 tubes from every tube making country.
Printed in 16 longuages. New 9th Edition.

Order Book No. EZRE-YM® ... ... ___.... . . $5.00%
Surplus Radio Conversion Manuel. Volume 1. Prac-
tical conversions, Write for list of cantents.

Order Book No. ERE-SMY._...._..... ... ... . . $2.50%

Surpfus Radio Conversion Manual,
panion to Volume 1.
Order Book No. E&E-SM2... .. ... _. @ 8 ELE my $2.50%

*Plus eny tox.

Volume 2. Com-

BUY FROM YOUR DISTRIBUTOR

ADD 109% ON DIRECT MAIL ORDERS TO

EDITORS ano ENGINEERS, ubo.

BOX 689A, SANTA BARBARA, CALIF.
Bookstores order fraom BAKER & TAYLOR, Hillside. N.J
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WANTED WANTED
Test Sets TS-12, 13, 14, 33, 35, 146, 147,
174, etc. Radio Radar Equip. ARC-1, 3,
ART-13, ATC, APS-10. 15, 33, 34, TPQ-2,
BC-348, 342, BC-1016 Recorders, etc.
WRITE! WIRE! CALL!

RADAR—COMMUNICATIONS AND TEST EQUIPMENT

FLUXMETER

Portable Gauss Meter with range of 500-4000
Gnuss. Used to test Magnatron and other mag-
nets. Probe has a gap of 114", Combletes Br’md
NoW & o ad pempd 656 0 pd 5 oas e ampn

TS-34/AP SYNCROSCOPE AND 0SCILLOSCOPE.
Used to test and sService airborne and ground
radars. Complete in portahle carrving case iwith
all probes. cables and accessories. Input 110v
60-2600 cve. Excellent.

TS-16 Altimeter Test Set. Used to check various
altimeters or as an accurate wavemeter.
New i sy . ams sgp va pdmE 5 86 wew sy .. $29.95

TS- Gl/AP S-band Echo Box. Using meter provided,
it is possible to maximize the XMTR adjustment
and determine relative power output. Complete
with probe and cable. Very good condition.$140.00

TS-13/AP Xa band signal generator, wave meter,
wattmeter. Precision lab microwave. Test set
will provide either pulsed or CW output in Xa
band. Input 115v 60-800 cyc.

T5-226/AP used to measure Peak power output of
any smitter in the range of 200-1000 mes. Has
provision for 2scilloscopic signal observation and
built in calibration. Part of AN/APM-29.

TS-69/AP freq. meter covering range of 400-1000
mcs. complete with c¢alibration charts, antenna
& crank. In metal carrying case. Excellent $72.50

TS-170/ARN-5 XTAL controlled test ose, with the
folfowing freq. ranges: 332.6, .8. 335.0 de-
pending on XTAL in use. This set is used to align
glide path receivers. Batteries and antenna are
self contained. Excellent condition.

TS-89/AP Voltage Divider. 1:10 and 1:100 ratios.
Wide band for true pulse shape. Qutput to scope.

TS-10/APN Altimeter Test Set. Good condition.
Complete with ¢nbles and dummy antenna $35.00

TS-12/AP V.8.W.R. Test Set for X-band. Complete
with amplifier, slotted line, términatioa, adap-
tors, ete. In 2 carrying cases. Excellent.

TS-45/APM-3 X-band signal generator. 8400-3600
mes. pulsed &. CW output. Used to check APS4
and similar sets.

TS-36/AP X-band Power Meter. Consists of power
mensuring circuit. llorn antenna, co-ax to wave
guide adaptor, connecting cable and probe. Will
mensure either abhsolute or relative power. Nomi-
nal band of usefulness is approx. 8.6-9.7 KMC.

TS-3/AP S-hand Frequency and Power Meter. Port-
able. Battery operated. Complete with all eables.

T5-33/AP X-band Frequency Meter. 8500-8600
mes. Contains crystal’ detector and indicating
meter. Output to scope will indicate pulse wave
shape.

TS-62/AP X-band Echo Box. 8400-9600 mes, tuned
and untuned input. Will indicate resonance on
meter. Complete with pick up antenna and cable.

1E-19 YEST SET. V.ILF. portable equipment cover-
ing 100-156 mes. Used to test SCR-522, ARC-1,
ARC-3, ete. Complete with signal generator. field
strength meter and accessories. In carrying case.
Excellent.

BC-221 PRECISION FREQ. METER. Covers 150ke-
20.000ke. Can be subblied with or without
modulation. Portable. Complete with calibration
book and crystal. Execellent.

S-BAND SIGNAL GENERATOR. Lahoratory test set
usin€ 707 Klystron in McNally Cavity. Has
precision attenuator and wave meter. Complete
with cables. Mg'r. Western Electric. Input 110v

BO02600/ CHE. . Fomimimnd] « Bnadlemeim dhmwt Fo i $400.00
TS.278/AP TS-189/U LM
TS-102/AP TS-110/AP IE-386
TS-47/APR TS-164/AR TS-59/APN
T8-184/AP TS-19/APQ-5 TS-23/APN
TS-268/UP TS-98/AP TS-18/AP
1-130 TBN-3EV Thermister Bridge

AN/TPS-3 PORTABLE RADAR

Lightweight Portable Search Radar for detection
of aircraft, in the frequency range of 600 MCS.
power inbut; 115v 400 ¢yc, 1330 watts, 28V
DC 400W. Complete installution.

PE-104 VIBRAPACK for SCR-284. Overseas packed
in eoriginal cartons with spare vibrator. Large
quantity available. New.

$0-13 S-BAND MARINE RADAR

Compact Sea_ Search Radar for small vessels.

P.P.L indication is provided. Complete in origi-
nal cases with comblete sets of spares. Excel-
lent condition.

ZR-H-S%

SPECIALS OF THE MONTH ‘

We maintain a completely equipped reconditioning
shop and development laboratory. All equiPment is
reconditioned and checked out to original specs. Our
laboratory facilities. technical and production know-
how and thirty thousand feet of space is available
for .electronic subcontracts.

AN/APS-15A RADAR

High resojution X-.band Navigation and Blind
Bombing Radar. Can be used for high or low
altitude blind bombing. precision navigation and
to home on X-band ground beacons. Can also
be used for ground installations. Availahle with
or without the flux gate gyro stabilizing svstem.
Presentation is a 5 P.P.I. a 3" A scope and a 5%
remote P.P.I. Power input is 28v and 110v
400 c¥c, The following units are supplied:
transreceiver RT-15A, indicator R-78A, antenna
AS-18, control C-33, amplifier AM-19/APA-14,
range umit CP-11, computer CP-10, remote
P.P.I. 1D-30/APS-2, junction box J-15 and
J-14, all plugs and conneetors. With the flux
gate system AM-21 and CN-4 are supplied in
addition. Weight is approx. 375 Ibs. installed.
Electrical characteristics are as follows: freq.
X-hand. power output approx. 40 KW, range 5,
30. 50 and 100 mile search and beacon. Pre-
cision ranging and bombing on 5 to 30 miles.
Antenna beam width 4°. Precision expanded
beacon range from 10-200 miles. Supplied from
stock, reconditioned and checked out.

SCR-555 DIRECTION FINDER

Freq. range 18—65 mcs. Complete installations
available including the quonset hut. Bearing indi-
cation is aural-nuil or left-right bearing on a meter
type indieator. Power input is 12v. Weight of com-
plete installation, approx. 2500 lbs.

AN/UPN 1 & 2 PORTABLE
RADAR BEACONS

S-band beacons that can-be interrogated by any
S-band radar in a 45 mile range and will an-
swer with a coded reply \which can be ¢hanged
as desired. The UPN-1 is battery operated. The
UPN-2 is 110v 60-2600 cyc. Weight is approx.
653 lbs. complete.

APR-1 MICROWAVE RECEIVER

We can subply from stock AN/APR-1 receivers and
3 tuning units to cover the freq. range of 38-1000
mes. These receivers are almost identical to the
APR-4 equipment and the tuning units are directly
interchangeable. These sets have outputs for a
panadaptor and pulse analyzer which can be sup-
plied on request.

AN/TPS-1 SEARCH RADAR. This is a pack port-
able ground search radar for the detection of
aircraft up to 100 miles. Rnn;:e and nznmuv.h
data is disblayed on a 7" P.P.1. .nd a Bb” “A

scope. This set was called the G.I1."s radar be-
cause of its rugzedness. dependability and ease
of servicing. Complete tech data is as follows:

Range
Max. 100 Mi. P.R.R. 200 Per Sec.
Min. .20
Azimuth Meeh. 360° i 2 Mi
i o ey SO Pulss:c-“ idth 2 Micro
Accuracy +£3°
Scannin® Manual

Beam Width 3° l‘l’orlz

Automatic 13° Vert.
Presentu " P.P.I.
0" A Scope
L.F.F. not provided but Power lnnut 1100 W
has provision for. at 115V 400 Cye.
Frequency 1074-1086 and 180 W oat 27V
Mes. D.C.
Power output eight:
150 KAV, Weight: 1,518 Lbs.

AN /APS-3 Alrborne X-band Search and Homing radar.
mplete. Contains RF head. modulator synchronlzer.
control boxes, plugs, antenna. etc. 115v 400 ey

SQ 10 CM PORTABLE RADAR. This set is a very
compact search radar. Complete instaiiation
available. New in carryving ¢ases. Tech. data
as follows:

power input: 50-130v
cy oyc.: pulsc rate: 800
cye.; n, 3. 15. 45
miles; pul#e width: 1
microsec.; 300 ¥ds, min,
range, all ranges: L.F

synch. putput available;

aceuracy -5 % powerout.
ut 1 KW' beam width:
° hao 5% vert.:

presema!lon A B,P.P.1.

SEE OUR TUBE AD OPPOSITE PAGE

PANEL METERS

2" SQUARE WESTON—SANGAMO

0-20 Volts D.C. $2.95 0-5 Ma . .$2.95
0-40 Volts D.C. 2.95 0-500 Mncroamp 4.95
0-.5 Amp R.F.. .95

01001\1;1 (0300scale)...............2.95

AN/ARC-1 TRANS/REC.

Provides Radio-Telephone Communication be-
tween Aircraft or Aircraft and Ground. Com-
plete with Shock Mount aad Control Box. Input:
28V DC. Excellent condition. Available in either
10 or 20 Crvstal Controlied Channeis 100-156
MCS. checked out.

SCR-269/G Automatic Radio Comnnss, Freq. range
200-1750KC. Complete with BC-433-G receiver,
BC-434, LP-21, 1-81, 1-82, Bk"z, etc. Very
good condition & scpesracm s man mmn s $129.95

TCS Marine Radio Telephone and Telegraph Xmit-
tine and Receiving Equipment. Freq. range 1500
12000KC. Consists of xmitter, re¢eiver, antenna
loading ¢oil, remote control box, power unit,
cubles, etc. Power input is 12 or 32v DC. We
can supply an 110v AC power supply for station-
ary use at additional cost. Excellent condition.

SCR-536 Xmitter-Receiver (handy talkie)., Freq.
range 3885-5500KC. Complete with coils, tubes,
crystals. Very good condition. Pair. .. .$185.00

AN/APA-10 Panoramic Adaptor for use with any re-
cejver with following IF's: 455KC, 5 mcs, 30
mes. Unit will give panoramic presentation (1
mc wide for 455KC input) {(100KC for 5MC
input) (2MC for 30 mcs input). Power input
115v 400 cyc. but can be changed iith the
addition of & proper power transformer. Excellent
conditionM rwsentis: el Acealolious 1 o 8 $175.00

10 CM R.F, p'lck-xge. 2100 mcs Consists of BC-
1007 modulator and BC-1091 RF head. Power
outhut approx. 40 KW. Complete mtg zugbes

AN/CRT-3 Victory Girl. Dual frequency emergency
lifeboat xmitter. Complete with xmitter, kite
hydrogen generator, et¢. New in knapsack. C.A.A.
apnroved

AN/APR-S Radar Search Receiver. Frea. range
1000-3100 mes. Will detect signals up to 10,000
mes. with reduced sensitivity. Contains oscillator
and mixer cavity. IF strip, power supply. lnput
60-2600 cyc. 118v. Excellent condition.

T-50 lindiotelegraph Transmitter complete with
power supply and all accessories with spares.
Portable. New in cases. . . .$275.00

AN/APT-5 300-1500 mes. xmilter cavity oscillator
using 3C22 lighthouse tube. Power output 30
watts, Noise modulated. Excellent condition.
Complete with all tubes. ...... ....5169.50

SK-1M Radar Receiver Indicators. Freq. 195 mes.
2 R.F. suges 3 IF stages, 1 video, etc, New
conditio: .- %$97.50

SCR-522 VHF Airborne ‘Command Equlnmont Freq.
range 100-156 mcs. in 4 channels receiver and
transmitier. Crystal controlled. Complete equip-
ment. Consists of trans/re¢, ¢ontrol box BC-602,
dynamotor PE-94. AN104A antenna, plugs, etc.
Power input with PE-94 in 28v. We can supply
FE-98 dynamotor for 12v input at additional cost.

AN/ARR-2X RECEIVER

Secret Transmission lReceiver for reception of
double modulated carrier. Will receive 235-258
mes signals that have been modulated by a 600-
760 KC signal. When carrier is leard on a stand-
ard receiver no meodulation is heard on the car-
rier when actually speech is being transmitted.
12V DC input.

MISCELLANEOUS

Sound powered chest and headsets MI 2404 -B

;Pe 0, mig. RCA. Brand new, -%$ 29.95
R-57 /ARN-5 receiver P . 29.50
AS5-32 /APX-1 antenna .. 2.50
H5-30 headsets.  Good 3.95
RA-62 power supply for “SC. 165.00
RA-34 power supply for BC. 250.00
sc 1206 beacon rec. 200- IOOl\C 28v in 14.95
N /26.Y comDPass receiver. Excellent 24.95
HS 33 headsets. ood 4.95
BC-1016 Lapc tecorder.
c 733D recelver w/tubes 29.95
‘?’ $nodperscope in earr)lng ca
ﬂa hlight batteries . 425.00
nc 128‘ lighthousce tube preamplmer 69.95
meter tFans/rec. ...... 22.50
AN lAFA 17 radar uircchon ﬁndmg antenna. b:u:l(
to back parabola; . range 300-1000
horlzuntnlly and \c:hcally polarized 59.00
BC-9 interphone amplifi 9.95
m.-dz motor antenna reel l 6.95
30 MC I,F.. strips using 6Ai{73 . 24.95
RD-7 /APA 23 recorder for APR. 135.00
thellcm. 4.95
ver . .. 24.95
129.95
34.95
M-28 remote conuol 17.95
80-455 6-9 me receiver 13.95
BC-4 14.95
39.95
49.50
32.50
3.95
2.65
G5
d 19.95
AT-2A/APN-2 antenna 4.95

. Fa v
We have a large stock of TS 34A /AP spares.

| PHONE: DIGBY 9-0347-8-9

|  TELETYPE: NY1.77

WRITE FOR QUANTITY PRICES

Prices subject to change without notlce.
F.0.B.,, NYC minimum order $10.00.
20 % deposit required. All merchandise
guaranteed.
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1000 KC Crystal BT cut
\s-" Vacuum Switch.

Sigma "iate Relay 890
RG5i/U Coaxial Cable—
1507 roll.......$11,

ohi
300' roll., .....

,4-— J‘HJ’ =
=
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3% su)msgleldhx.c..i‘. Cide e
15 HY 00 hl.)e........ PN 5 ‘
2dm(d ngou V Condenser.. ... .. i ECIALS OF THE MOMTH

TUBES!! sraAND NEW! STANDARD BRANDS! TUBES!!

We are clearing our tremendous tube stock at the lowest prices ever, Take ad-
vantage of this opportunity to stock up. Transmitting—Cathode Ray—Mag-
netrons—Photo Electric—Klystrons—Special Purpose—Receiving,
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| 2.69 | FG 5Y3GT H? ..... .75 11728
PHONE CABLE TELETYPE
DIGBY 9-0347-8-9 HAMSHACK NEWYORK NY1-771

WRITE FOR QUANTITY PRICES. Prices subject to change without notice. F.0.B. NYC, minimum order $10.00.
20% deposit required. Al merchandise guaranteed,

RADIO HAM SHACK In

NEW YORK, N.

189 GREENWICH STREET .
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DEDICATED TO YOU!

This great new E/CO ‘
FACTORY... these NEWEST f‘f
EICO INSTRUMENTS... K
YOU made them possible with your
CONFIDENCE in EICO. We pledge to strive ‘
with all our power, product-wise and

service-wise, to continue to merit your

NEW VUM KITS and lnstruments

OR LABORATORY PRECISION AT LOWEST COST

e SO
m
i New Model 565

20,000 Ohms/Volt Multimeter KIT $24.95.
Wired $29.95.

e 31 full scale ranges!

s« DC/AC/Output Volts: 0.2.5, 10, 50,
250, 1000, S00C.

e DC Current: 0-160 ua; 10, 1060, 500

ma; 10 Amp.

Ohms: 0-2000, 200K, 20 meg.

5 DB Ranges: 12 to -55.

Large 4'2" 50 va meter movement.

High-impact Bakelite case. 63 x 5% x3°

EICO New Model 555 20,000 Ohms,

Volt Multimeter KIT $29.95. Wired
$34.95, As above, with 1% precision re-
sistors.

ONLY £/C4 GIVES YCU ALL
10 E/LO NOMICAL FEATURES

New Model 336 — . - - Loboratory Precision - Lowest Cost « Life-
| 1008 Ohms/Volt Multimeter EICO New Model 566 1000 Ohms/Volt Multimeter KIT time Dependebility - Speedy Operation

wired $14.90.  KIT $12.90. $14.90. wired $18.95. Ronges: some os Model 536 (fefr), plus * Rugged Construction - Quality Compon
7 output voltoges. Large 4%* 400 uo meter movement. ents « Latest Engineering - Super-Simplified
31 full scale ranges! EICO Assembly & Use Instructions « Laborotory.
New Model 556 1000 Ohms/Volt Multimeter KIT Styled Appearonce - Exclusive EICO Make-
. Zero to 1, 5,10, 50, 100, 500, 5000, ‘
DC/AC Volis: Zero to 1, : DORSO2 $16.90. wired $23.50. Ranges: same as Model 536 (left), plus Good Guorantee.

.
.

* DC/AC Current: 0.1 ma, 10 mo; 0.1 A, 1 Amp. 7 output voltages. Large 4% 400 va meter movement and 1%
s Ohms: 0-500, 100K, 1 meg. precision resistors.
.
.
.

& DB Ranges: 20 to  69.
Large 3" 400 ue meter movement. Compare these volue-crammed EICO V-Q-Ms with
High-impact Bakelite case. 6% x 3% x 2°. any others at any price--at your local jobber—-ond ‘1952
SAVE! Write NOW for FREE newest Cotalog TRA
EIE0 new Model 526 1000 Ohms/ Volt Multi-
meter KIT $13.90. Wired $16.90. As above, with 1% ten US Per Q8

precision resisfors.

Peices slhighily Migher on Wen Coast. Due 10 unstable prices and +p are subjuci 1o thonge without norice.

ELECTRONIC INSTRUMENT CO., Inc. 84 Withers Street, Brooklyn 11, New York
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MALLORY UHF CONVERTER

The Mallorv UHF converter is right for all vour TV customers
because it can be used with anv TV set . .. in anv UHF broadecast
area. And it’s easv to install —no adjustments or connections to
make in the TV set . .. just connect power lines and antenna leads.

These Mallory features mean rcal customer satisfaction . . . real
sales for vou in the new UHF market—

® Recepiion of ull UHF channels

® No sacrifice of VHF channels

® Built-in UHF antenna

® High quality picture definition

® Fast, easy installation
No larger than a small portable radio, the Mallory UHF converter

is precision-built for long, trouble-free serviece. Get complete delails
today on the Mallory UHF converter from your Mallory distributor.

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