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THE QUALITY 0OF RCA TUBES IS UNQUESTIONED

Engineering progress is part and par-
cel of RCA quality. For instance . . .
many of the popular RCA types use
“inverted” pinched cathodes to min-
imize microphonics by preventing
cathode vibration or displacement.

This improved performance is
achieved by clamping the top mica
firmly between an embossed bead on
the cathode and its pinched top end.
This arrangement holds the upper
end of the cathode rigidly, but per-

mits the heated cathode to expand
freely downward through the bot-
tom mica without producing cath-
ode strain. The lower end of the
cathode is prevented from vibrating
by means of the damping tab con-
nected between the cathode and

stem lead.

This example is another reason
why you can count on extra per-
formance and long life from RCA
tubes—the quality tubes.
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PLL TRAIN YOU
FCC LICENSE

A Federal Communications Commission
Commercial Operator’s License puts you
in line for a good job in Radio or Tele-
vision Broadecasting. Police. Marine, Avia-
tion, Two-way, Mobile or Micro-wave Re-
lay Radio. Mail coupon below for 64-page
¢ book FREE. It willgive you complete facts
.. about my NEW Communications course.

FOR YOUR

- aPb.e-

with parts 1 send.
to put a station “on the air.”
manded of DBroadcast Station Operators,
many experiments, make many practi-
cal tests.

— T s €

YOU MEASURE

YOU BUILD
this Tlansmltter Power Supply
used in the basic experiments in
RF and AF amplifiers, frequency
multipliers, buffers, etc.

tion operation.

PRACTICE setting up code,
amplitude and frequency modu-
lation circuits (put voice, musie,
ete., on ''carrier signals” you
produce). You learn how to
get best performance.

current,
voltage (AC, DC and RF), re-
sistance and impedance in cir-
cuits with Electronic Multi-
tester you build. Shows how
basic transmitter circuits be-
have; needed to maintain sta-

BUILD this Wavemeter and
use it to determine frequency
of operation, make other tests
on transmitter currents.

(™ EXTRA PAY IN ARMY,

Lo
=
=
>
-~
:

Knowing Radio, TV, Electronics can help you get extra rank,
extra prestige, more interesting duty at pay up to several times a
private's base pay. You are also prepared for good Radio-TV jobs
upon leaving service. Mail Coupon TODAY.

YOU BUILD THIS TRANSMITTER

With this Transmitter you practice how
You perform procedures de-
conduct

Ever think HOW FAST Radio-Television
Communications is changing, developing,
growing? Have you considered what this
amazing progress can mean to you?

Look at these facts. In 1946 only 6,000
Television sets were sold. In 1950, over
5,000,000. By 1954, 25,000,000 Television
sets will be in use, according to estimates.
100 Television Stations are operating in
35 states. Authorities predict there will
be over 1,000 Television Stations. This
rapid growth means new jobs, more jobs,
good pay for qualified men all over the U. S.
and Canada. Then add development of
FM, Two-way Radio, Police, Marine, Avia-
tion and Micro-wave Relay Radio! Think
what all this means! New jobs, more jobs
for beginners! Better jobs, better pay for
experienced men!

Are you a beginner who wants steady
work in this growing field? My NEW
course ¢an help you get an FCC License
and prepare for the job you want. Are you
a man with some training in Radio or
Radar, or a Licensed Operator? My NEW
course modernizes, increases the value of
your Lnowledge and experience!

Servicing Training
Also Offered by N. R. L.

If you prefer a good-pay job in Radio-
Television Servicing . . or your own
money-making Radio-Television Sales and
Service Shop, I'll train you at home. My
famous Servicing Course also includes many
Kits of Radio Parts. You use them to get
PRACTICAL EXPERIENCE with circuits
common to Radio and Television. 1 also
show you how to make $5, $10 a week or
more EXTRA MONEY fixing neighbors’

with E&%A KITS of
HADIU EQUIPMENT | SEND

MY COURSE INCLUDES

TELEVISION

‘Course Is New! Different!

Mail coupon now for facts about my
NEW, intensely practical course in Radio-
Television Communications. Let me send
you FREE book. Read outlines of 78 les-
son texts written by leaders in Communi-
cations and edited for you by my practi-
cal staff. See the nine big Kits of Parts
1 send that “bring to life” theory you
learn. Read about the Transmitter you
build and operate, about the Electronic
Multitester you get. All equipment yours
to keep. My NEW course covers Theory
thoroughly and you get Practical Experi-
ence building units like those shown at
the left. It's backed by N. R. I.—the
world's oldest and largest home study
Radio-Television school.

Mail Coupon For Book FREE

Send today! See what my NEW course
is like. Find out how I get you ready for a
brighter future, better earnings, more
security in Radio-Television. Send coupon
now in envelope or paste on a postal
NO OBLIGATION. NO SALESMAN
WILL CALL! My book, sent to you
FREE, tells the full story. J. E. SMITH,
President, Dept. 1KE, National Radio In-
stitute, Wash-

Radios while training. Full information in
my 64-page book. . Mail coupon.

ington 9, D. C. i

“N.R.I. has been my step-
© ping stone from a few hun-
=& dred to over $4,000 a year
! as a Radio Engineer.”—
ALTON B. MICHAELS,
Trenton, Georgia.

&% salary since starting in
dio full timei"—A. HE

“Am BroadcastEngineerat
WLPM. Your NEW Com-
munications course shows salary.
the kind of equipment we

Suffolk, Virginia. i Ridgefield Park, N. J.

©October, 1951

i TRAINED THESE MEN

 “1 am employed by WKBO
as transmitter operator.
8 Have more than doubled

Ra-
RR,

New Cumberland, Penna.

“4 years ago, ] was a book-
keeper with hand-to-mouth
Am now Radio
Engineer W)Lh ABC net-
use.”—J. BANGLEY, JR., work.”—N. H. WARD,

)

MAIL NOW-BOOK FREE |t/ Ber =
, Snccess
! MR. J. E. SMITH, President, Dept. 1KE mm -
I National Radio Institute, Washington 9, D. C. 1
¥ Mail me your 64-page Book about Radic and Television 0“ s 3
) Communications opportunities and training. (No sales- E 3
§ man will call. Please write plainly.) L :
: Name = Age ... \ 3 ]
I Address e I !
1 . == '
i City ... Zone........ State.. ... x ]
1 Approved Under G. 1. Bill \ I [}
| S T L L L L L L -l

3
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NOW. . .GET EVERYTHING YOU
NEED TO LEARN AND MASTER

ORSRTANREEIIR  ECRSEESANE (RS

Use REAL commercial-type equip- \f
ment to get practical experience

Your future deserves and needs every advan-
tage you can give it! That’s why you owe it
to yourself to find out about one of the most

COMIP'I;EITEI practical an eéfecEﬁ;/e ways now R SO ‘“-——' e

available to prepare AT HOME for America’s el Y A\ 5
billion dollar opportunity field of TELE- R Here S 'he pos
ViSION-RADIO-ELECTRONICS. See how you B REAL THING! ‘
may get and keep 1hedsame 1ypefofh basic B ; w
training equipment used in one of the na- ABROY - S
tion’s finest training laboratories . . . how :"Vc ;,°| 16 |ch SET UP YOUR OWN
you may get real STARTING HELP toward a commercial TV re-

good job or your own business in Television- ceiver. Optional after HOME LA BORATOR
Radio-Electronics. Mail the coupon today for completing regular

complete facts — including 89 ways to earn training ot slightaddi- [ (TR N M A
money in this thrilling, newer field. tional cost.

D.T.I.,, ALONE, INCLUDES BOTH MOVIES and HOME LABORATORY
In addition 1o easy-to-read lessons, you get the use of HOME MOVIES
— an ovtstanding training advantage — plus 16 big shipments of
Electronic parts, Perform over 300 fclsdncﬁng experimelzu for
practical experience. Bui and
Get BOTH of these keep real commercial-type test

information pucked equipment shown at right
publications FREE! MODERN LABORATORIES
if you prefer, get all your prepara-
tion in our new Chicago Training
Laboratories—one of the finest of
- its kind. Ample instructors, modern
~aM, . | equipment. Write for details!

Gy o M
= MILITARY SERVICE!
if you're subject to military
VISION ] = service, the information we
ITR118 LN ; have for you should prove
AADI0 ulﬂ“"cs . s doubly interesting. Mail cou-
gy o f
e — e ey pon today

ACT NOW! maIL coupoy TODAY!

B A
51N

£
a 'O e

DE FOREST'S TRAINING, INC., Dept. RN-10-H
2533 N. Ashiand Ave., Chicago 14, IiL

g Without obligation, | would like your Opportunity News Bulie-

HOME
MOVIES

tin showing ''89 Ways to Earn Money in Televisicn-Radio-

Electronics’’; also, the folder showing how | moy prepare to

get started in this thrilling field.
De FOREST’S TRAINING, INC.

T g g W— " CHICAGO 14, ILLINOIS
\ i e - s £ S i A D VRY INST}TU'HON

G IR @ s araie st e pimssss it g e T

Address,. e
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Your voice

Cutaway view of deep-sea amplifier.
Tubes and other elements are housed
in plastic cases then enclosed in inter-
leaved steel rings within a copper tube.
Layers of glass tape, armor wire and
impregnated fiber complete the sheath.
Cable ship, shown right, payed out
cable over large sheave at bow.

in Davy Jones’ locker

To strengthen voices in the newest
submarine cables between Key West
and Havana amplifiers had to be built
right into the cables themselves. With
the cables, these amplifiers had to be
laid in heaving seas; and they must
work for years under the immense
pressure of 5000 feet of water.

For this job, Bell Laboratories engi-
neers developed a new kind of ampli-

fier — cable-shaped and flexible, with

a new kind of water-tight seal.

To serve far beyond reach of repair,
they developed electron tubes and other
parts, then assembled them in dust-
free rooms. .

The two cables — each has but two
conductors — simultaneously carry 24

conversations as well as current to run
the electron tubes.

With these deep-sea amplifiers, sub-
marine cables carry more messages . ..
another example of how research in
Bell Telephone Laboratories helps im-
prove telephone service each year while

costs stay low.

BELL TELEPHONE LABORATORIES

® Exploring and inventing, devising and perfecting, for

continued improvements and economies in telephone service.

www americanradiohistorv com
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protected method of doing

wibusiness . . . who can instantly

Raytheon Creed Display, the
Bonded Decal and the Raytheo
Bonded Identification Card

. 1s the Servme Dealer whose busmess is boommg

If your busmess y Wt bogged down, better ask

") Tube Distributor if you can

‘ Z; F; qualify for this Raytheoh

. Bond that costs you nothing, but

adds plenty to your cash receipts.

RIGHT...FOR SOUND AND SIGHT®

RAYTHEON MANUFACTURING COMPANY

October, 1951
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WELLER

SOLDERING GUN

For ticklish TV soldering, there’s no
tool like the new 135-watt Weller
Gun. Dual spotlights eliminate
shadows. Precision balance
assures accurate soldering.
\\ Long length reaches deep
into chassis. 5-second
healnng saves time
and current. Your
Weller Gun pays
for itself in a
few months.

Check This
Exclusive

Combination
of Features

e 5-SECOND HEATING
—No waiting. Saves
power.
® OVER/UNDER DESIGN—Tube construction
gives bracing action to tip, and improves visibility.
o DUAL SOLDERLITE—Prefocused spotlights com-
pleteiy eliminate shadows—let you see clearly.
o LONGER REACH—Slides easily into the most
complicated set-up. Reaches tight corners.
o COMPACT DESIGN—Streamlined and precision
balanced for delicate “pin-point” soldering.
¢ TRIGGER-SWITCH CONTROL—Adjusts heat to
the job. No need to unplug gun between jobs.
o DUAL HEAT—Single heat 100 watts; dual heat
100/135 watts; 120 volts, 60 cycles. Handles all
light-duty soldering.
See new Model WD-135 ot your dis-
tributor, or write for bulletin direct.

® SOLDERING GUIDE. Get your new copy of
“Soldering Tips’'—revised, up-to-date
and fully illustrated 20-page booklet

of practical soldering suggestions.
.'II-. i g
| "S
g‘ﬁ:‘i‘:r
I.'.' ||
|

Price 10¢c at your distributor, or
arder direct.

YWELLER

ELECTRIC CORP.

810 Packer Street, Easton, Pa.
8

THE EDITOR

JOINT INDUSTRY BOARD FOR TV SERVICE?

and continued effort on the part

of the television industry to “clean
house” and its leaders demanding a
code of ethics for its servicing media.
Well-established organizations are
showing real progress in obtaining new
group and individual memberships.
Several plans have been proposed and
are under study. Another, just re-
ceived from NATESA and mailed to
its members, makes the following pro-
posal:

It recommends that a JOINT IN-
DUSTRY BOARD, comprising such na-
tional groups at RTMA, NARTB, Set
Distributors, EP & EM, EPMA, NEDA,
NARDA, NATESA, Better Business
Bureaus, and other interested national
groups be immediately established.
“This Board should promptly set up
standards and codes of ethics for both
service companies and servicemen. It
should then arrange sub-committees in
various metropolitan areas. The JOINT
INDUSTRY BOARD would set up qual-
ifying technical examinations, both the-
oretical and practical for servicemen
and set up a qualifying system for
service companies. The requirements
for a grade of ‘Acceptable Company’
should be the furnishing of acceptable
copies of certified financial statements,
sworn statements showing an itemized
list of test equipment, certificates of
insurance, and a listing of manpower
showing categories. The service com-
pany, upon issuance of an ‘Acceptable
Certificate,” could then advertise the
fact. The working of the plan would
be voluntary.

“The service technician upon receipt
of ‘Acceptance Certificate’ would then
be acceptable to any ‘Accepted Con-
tractor.” ‘Accepted Contractors’ must
hire ‘Accepted Technicians’ in a ratio
of 3 ‘Accepted Technicians’ to each un-
accepted. An apprentice rate could be
set up. A small fee necessary to cover
cost of the examinations would be
chargeable to both technicians and
contractors. We suggest $25.00 for
contractors for the initial examination
and $10.00 per year thereafter as a re-
newal fee. The Board will reserve the
right to ask for subsequent statements
at any time it feels it necessary to as-
sure continued ethical operations. In-
surance companies should be required
to furnish the Board with notice of
cancellation of insurance policies.
Technicians should pay a fee of about
$5.00 initially and a renewal fee of
about $2.50 annually thereafter.

“We believe that the manufacturers
and telecasters should then be ex-
pected to publicize this plan and its
‘Accepted Contractors’ nationally. Ful-

IT IS most gratifying to see a real

WwWw americanradiohistory com

fillment of this plan would assure hon-
est, ethical, and intelligent service. It
would assist immeasurably in elimi-
nating bankruptcies and frauds. The
loss both financial and prestige-wise to
the TV industry would be stopped.
The cost to the industry would be only
a fraction of its worth. It would elim-
inate the regular threats of political
control and need of licensing. The pub-
lic would be assured of better service,
at better prices. The Better Business
Bureau would be freed of a tremen-
dous load.”

We believe this plan is worth care-
ful study by the Industry In fact—
any intelligent plan is certainly worth
considering if it will help pave the road
to successful and ethical television
servicing. What do YOU, as a TV tech-
nician think of this plan? Do you have
a better one? We'd like to hear from
you.

The Audio Fair

EXT month (Nov. 1, 2, and 3, to be

exact) ushers in the Annual Con-
vention of The Audio Engineering So-
ciety and The Audio Fair at the Hotel
New Yorker in New York City.- Your
editors will be on hand to welcome
those attending this important occa-
sion and to try to help make your visit
pleasant and informative. It 1s ex-
pected that last year’s attendance rec-
ord will be broken.

Aundio Feature Issue

UR readers’ reactions to previous
Annual Audio Issues show a stead-
ily increasing interest in all phases of
the subject. Accordingly—many spe-
cial audio feature articles are sched-
uled for next month, in addition to
other regular contents. We know you’ll
iike the November issue, even better
than in previous years.

Radio & Television News Staff
Moves East

UR sister publications, including

FLYING, POPULAR PHOTOG-
RAPHY, and other national maga-
zines, are now headquartered in New
York City. With continued expansion
of the company, it is desirable that
RADIO & TELEVISION NEWS also
join forces with the remainder of the
company, at its new headquarters. We
believe that with expanded facilities
we will now be able not only to main-
tain the present leadership of RADIO
& TELEVISION NEWS but will be
able to bring to our readers many new
ideas, techniques and new depart-
ments. . . . OR.

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

i m ,; ] //

value-packed catalog

Send for it today! largest stocks

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 i i .
world’s most complete stocks of quality equipment. - quick, expert service
ALLIED gives you every buying advantage: speedy . S '
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!

o-Radio Parts Unlimited

o Test Instruments

o Television & Home Radios
« P.A. and Hi-Fi Equipment
o::Amateur Station Gear

« Builders’ Supplies
o.;Equipment for_lndustry

RTERS
ALLIED 1S YOUR TV and Hi-F HEADQUA

tin TV Hi-
p for the lates :
CO‘."‘“ onu:‘e.‘.—fwe have it fqr :)u;- e
B ll' ser“:/ We specializes oo, in vnegry-
?"iedtlhy‘ sound components :\,ner,, i
ing lifiers, ¢
'h::\omg::rpc:nd c,:ccessc‘)rles. For
zr Hi-Fi-—ih'mk of ALLIED!

'ﬁ SEND TODAY FOR RADIO’S
e LEADING BUYING GUIDE

ALLIED RADIO CORP., Dept. 1-K-1
833 W. Jackson Blvd., Chicago 7, lilinois

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

ALLIED RADIO p=

the World’s Largest Radio Supply House [t

EVERYTHING IN ELECTRONICS

City. Zone State.

L L L L L L T T

October, 1951
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lﬂsHTER....STRONGER....SAFER

This two-foot picture tube
is made of

IS 171V Stainlss Steel

THIS BIG 24-INCH PICTURE TUBE— now incor-
porated in the sets of a leading tele-
vision manufacturer—is another fine
example of the benefits of U'S-S 17-TV
Stainless Steel for picture tube shells.

The 25 to 359, reduction in weight
that results from the use of Stainless
shells, together with compactness of the
tube, has helped to translate “theater-
screen” television from a dream into a
near reality. Without such light, compact
metaj-glass tubes, chassis sizes would reach

@) O O O unwieldy proportions.
— Tubes with Stainless Steel shells are much
11;\\ — = x-_ — stronger, too, and thus much safer; they are
N —— e — less susceptible to dangers of implosion. Pic-
m— /{_’ s | tures are clearer and sharper, as well, since

é\ 7fj —~ the face plate is made separately from the
?{ “‘vﬁ"’"——‘\\\: shell, and drawn glass, having better optical
— qualities, can be used.

You’ll find these advantages of U-S-S
I — — Stainless Steel picture tube shells good talk-
——| ing points on your sales floor . . . big helps in

_L’r \_ _/ -‘u_/ \l_i cutting down on call-backs for service.

AMERICAN STEEL & WIRE COMPANY, CLEVELAND - COLUMBIA STEEL COMPANY, SAN FRANCISCO
RATIONAL TUBE COMPANY, PITTSBURGH + TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM + UNITED STATES STEEL COMPANY, PITTSBURGH
UNITED STATES STEEL SUPPLY COMPANY, WAREHOUSE -DISTRIBUTORS, COAST-TO-COAST * UNITED STATES STEEL EXPORT COMPANY, NEW YORK

U-S-S STAINLESS STEEL

SHEETS - STRIP - PLATES - BARS - BILLETS - PIPE - TUBES - WIRE - SPECIAL SECTIONS

1-1378

TR D ST AT s s R E Y

10 RADIO & TELEVISION NEWS
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ELECTRONICS By
Sh_op-Method Home Training

GOOD JOBS AWAIT THE
TRAINED RADIO-TV TECHNICIAN

There is a place for you in the great Radio-Television-
Electronics industry when you are trained as National
Schools will train you at home!

Trained technicians are in growing demand at good
pay—in manufacturing, broadcasting, television, commu-
nications, radar, research laboratories, home Radio-TV
service, and other branches of the field. National Schools
Master Shop-Method Home Training, with newly added
lessons and equipment, trains you in your spare time,
right in your own home, for these fascinating opportuni-
ties. OUR METHOD IS PROVED BY THE SUCCESS OF
NATIONAL SCHOOLS TRAINED MEN, ALL OVER THE
WORLD, SINCE 1905.

EARN WHILE YOU LEARN

Many National students pay for all or part of their train-
ing with spare time earnings. We’'ll show you how you
can do the same! Early in your training, you receive
“Spare-time Work" Lessons which will enable you to
earn exira money servicing neighbors’ and friends” Radio
and Television receivers, appliances, etc.

LEARN BY DOING

Superheterodyne -Receiver You receive and keep all the
modern equipment shown

‘ ! above, including tubes and
FR££ ¢ These 2 Free valuable, professional quality
P e il the Multitester. No extra charges.
9 Yo%y S You build the fine ‘Superhet-

G
& T.R.F. Receiver

Signal Generator

Q/"—Audio Oscillator facts. Send '°d,°Y for.  erodyne Receiver with parts
; National Schools’ new, -‘we send you.
National Schools Training Is All-Embracing L illustrated Book of Oppor-

. . tunity in Radio-Television-
National Schools prepares you for your choice of many Electroni d I
job opportunities. Thousands of home, portable, and auto ectronics, and an actua
Tadios are being sold daily—more than ever before. Tele- Sample Lesson: No cost—
vision is sweeping the country, too. Co-axial cables now no obligation. Use the
under construction will soon bring Television to every coupon now —we'll
city, town, and farm:! National Schools’ complete train- answer by return
ing program qualifies you in all fields. Read this partial e N

list of opportunities for trained technicians: BOTH RESIDENT

Business of Your Own e Broadcasting and HOME STUDY
Radio Manufacturing, Sales, Service o Telecasting
Television Manufacturing, Sales, Service COURSES OFFERED

Laboratories: Installation, Maintenance of Electronic Equipment
Electrolysis, Call Systems
Garages: Auto Radio Sales, Service

Sound Systems and Telephone Companies, Engineering Firms
Theatre Sound Systems, Police Radio ) “ATIONAL scnoots
And scores of other good jobs in many related fields. LOS ANGELES 37, CALIF. * EST. 1905

FIND OUT NOW ... MAIL COUPON TODAY

TELEVISION-

lesson texts used by
resident students in our own modern and complete Tele- CITY ZONE STATE

TRAINING RADJO TELEVISION : N .

Aot il tessertEs of — s ¥ National Schools, Dept. 10-RN Mail in envelope |

Up - to - the - minute B 4000 South Figueroa Street or paste on l

Television lessons is tos Angeles 37, California _ penny post_a}.

an important part of : 8| Send me your FREE Book “My Future in Radio-Television |

your course. They Electronics” and the sample lesson of your course. 1 under- |

%Oiler. all phases: of 3 | stand no salesman will call on me. i

elevision repairing, =

servicing anlgl cor%— ! = 4 NAME ACE. 1

struction. The same : ADDRESS. |
|

vision broadcast studios, laboratories and classrooms!

October, 19351 13
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NOTE the wide ranges of this compacl
pockel-size instrumen!. Note conlrols—
Slush with panel. Then study the inside
view. Nowhere will you find, in design
and manufacluring qualily, the equal
of 666-R.

‘Model 666-R

A BASIC TOOL

POCKET-SIZE: VOLT-OHM-MIL-AMMETER
WITH SELF-CONTAINED RESISTANCE RANGES TO 3 MEGOHMS
L. Resistance Ranges from 0-3000 Ohms (.5 Ohm low reading) to 3

Megohms, self-contained. Also A.C.-D.C. Volts to 5000, 10 ranges; and 3
Direct Current ranges.

2. Enclosed Seleetor Switeh, molded construction. Keeps dirt out,
and retains contact alignment permanently.

3. Unit Construection—Resistors, shunts, rectifier, batteries, are housed
in a molded base integral with the switch. Direct connections without
cabling. No chance. for shorts.

4. Resistors are precision film or wire-wound types, LR ILE R G TR

each in its own compartment.

ONLY 826.50—at your Distributor
Prices Subject to Change

TRIPLETT ELECTRICAL INSTRUMEKT CO., BLUFFTON, DOHID, U 5. A.

RADIO & TELEVISION NEWS
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“Hey! Look Who's a Novice!”

“You can’t imagine all the kidding I’ve taken
from all the Hams here at Hallicrafters.

How come, they said, that ‘The Biggest Ham
Shack in the World’ contains a guy who doesn’t
own one of those coveted “FCC cards”?

“Now, I Tell "em: Just call me WN9IOEP!”

Bill Halligan, Jr.
® Sales Manager .
/\Q_Q Communications Division
The Hallicrafters Company,
’ ¢ “"We are so excited about the de-

velopment of Novice Class operators that we're going
to give ten new Hallicrafters 5-76 receivers FREE fo the

NEWS FLASH! _Three new Hallicrafters are now

first ten novices to work all states after September 8,

1951, and to obtain their General or Conditional Class in production. You'll be seeing soon the . . .
licenses. In addition, every other novice who completes S§-81 Civic Patrol—Keeps you “in the know”
the above before a specified date {to be announced on emergency radio messages! Covers
next month) will receive a prize. You must start as a VHF 152-174 Mec. (5-82 covers
novice but all your QSOs count, so get going!” H/F 30-50 Mc). Either set: $49.50

S-80 Defender—Super-sensitive, long-life
battery radio for remote areas and emergency
civil defense. Standard broadcast plus
short-wave from 6-18 Mc (aircraft, amateur,
international broadcasts). $44.50 (Less batt.)
S-788 —Improved FM/AM chassis;
radiation-proof; automatic frequency
control; standard broadcast

plus FM 88-108 Mc.; 8-watt
push-pull output. $89.50

“The Biggest Ham Shack in the World!”

WORLD’S LEADING MANUFACTURER OF PRECISION RADIO & TELEVISION e CHICAGO 24
October, 1951 13
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CROSLEY Sois {

iod room setting by W. & J. Slo-ane, New York

he Pace for 1952 with

DUO-FREQUENCY TELEVISION!

o
/< 7L ; 7 /2/% the clearest, steadiest picture

« « . plus the enduring beauty of
authentically styled cabinets.

; 0@ ; 0 Mﬁ& w quickly, inexpensively adaptable

14

to all forthcoming UHF channels . . . and equipped with
color connections for FCC authorized color.

Here is television engineered for the finest and clearest
performance foday . . . adaptable quickly and inex-
pensively to all forthcoming UHF channels and FCC
authorized color tomorrow! Authentically styled for
every home décor from traditional to modern—in last-
ingly beautiful cabinets of mahogany or maple veneer,

or blond wood finish . . . with Ultra-Proved Chassis that
provides 100% increase in reserve sensitivity —adds new
brilliance and range to performance . . . Permaclear
Pictures on wide-angle screens, pictures that stay sharper
and brighter longer . . . Unituner that makes Crosley
Television as simple to tune as a radio—a single control
tunes both picture and sound automatically . . . Glare-
Deflecting Removable Picture Window that keeps glaring
reflections from viewer’s eyes, and is easily and safely
removable by the owner for cleaning the picture tube
face. These and many other advancements make the
new Crosley Duo-Frequency Television line for 1952
THE television of today and tomorrow!

RARIO & TELEVISION NEWS
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Keep your eye on CROSLEY:

You remember the fall of 1949 when Crosley made its history-making move in refrigeration.
A move that resulted in sales gains that brought Crosley right up among the top leaders in
the refrigerator field—gains that brought increased sales and profits to Crosley Dealers
everywhere—gains that made the Crosley name one of the standouts in the business!

Now, in television, Crosley is repeating the strategy that changed the picture in refrigerators
—giving the public a television line it really wants, backing that line with unusual, uncon-
ventional, hard-selling-at-the-retail-level advertising and promotional support.

The emphasis in 1952 Crosley Television is strongly on the magnificent and authentic
styling of our cabinetry. More than ever before, American housewives are keenly conscious
and selective about the furnishings in their homes. A “good picture” alone is no longer
enough —they want fine furniture, too . . . furniture that expresses their personal tastes and
fits in with their present home furnishings.

The twenty-one new Crosley TV Models for 1952 offer your customers a complete selection
of traditional or modern cabinets in the finest mahogany or maple veneer, or blond wood
finish furniture that will harmonize with the interior of any home—modern, French
Provincial, Early American, 18th Century, any style of furnishing.

With powerful and well-timed advertising, promotional and point-of-sale support behind
Crosley’s superlative styling and performance, this may well be the greatest television sales
opportunity you have ever seen. Keep your eye on Crosley!

4a The ENRICO CARUSO—Model DU-20 PDM.
Georgian Combination. 20-inch picture tube.
Hand-rubbed mahogany veneer.

The SARAH BERNHARDT-—~Model DU-17 PHN.
French Provincial Combination. 17-inch picture tube.
Maple veneer. (With TV only—DU-17 CHN}

i

The JOHN PHILIP SOUSA-s Model DU-17 TOB.
Modern Table Model. 17-inch picture tube.
Blond finish: (Mahogany veneer—DU-17 TOM)

% The GEORGE ARLISS— -Model DU-17 PHB..
Modern Combination. 17-inch picture tube.
Blond finish, (With TV only—DU-17 CHB)

CROSLEY

VGO
Crosley Division T4 Cinclnnati 25, Ohlo
SR

wanurac
toe
2 P

The OTIS SKINNER— Model DU-17 PDB.
Early American Combination. 17-inch Television « Radios » Shelvador® Refrigerators

picture tube. Maple. (Mahogany Shetvador@® Freezers » Sinks « Food Waste Disposers « Electric Ranges
veneer—DU-17 PDM) ’ Electric Water Heaters « Steel Kitchen Cabinets

Better Products for Happier Living

October, 1951 13
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Use Sprague TELECAPS®
on TV replacement jobs.
Avoid costly callbacks'.J

f course there’s a reason

why more Sprague Tel-
ecap molded tubular capaci-
tors are used in leading tele-
vision sets and by leading
service shops than any other
brand!Telecapsareespecially
designed for TV. They stand
the gaff!

Write for Bulletin M-47 4

SPRAGUE

PRODUCTS COMPANY

106y DIVSION OF THE SPEAGUE FIECTRIC COMPaMT

51 MARSHALL 5T., HORTH ADAMS, MASS.

16

* Presen"ng latest information on the Radlo Industry.

By RADIO & TELEVISION NEWS’
WASHINGTON EDITOR

TV’s sprawling ice blockade, which
finally began to rumble and reveal fis-
sures here and there as the Commis-
sion initiated a long-overdue dynamit-
ing session, opening up the power
throttles of dozens of teletransmitters
throughout the country, prompted
brimming joy among hundreds of thou-
sands as they saw brighter, sharper
pictures on their sets. Many others
beamed, too, as they learned that their
remote locations had been drawn into
the inner circle of reception, a situa-
tion which it had been felt would not
prevail for years, many years.
Telegrams to New York City’s five

viewcasters, disclosed that increases in_

effective radiated powers were being
allowed to not only provide double and
triple outputs, but a step up in gain of
over seven times, as in the instance of
WPIX, whose 3.6-kw. signal had been
permitted to jump to 21.7 kilowatts.
The increases were as dramatic in
other cities, too. Miami’s lone station,
operating on 1.45 raced up to 16.5.
Residents in nearly fifty areas, at this
writing, were finding reception much
better because of power boosts: Louis-
ville, Syracuse, Dallas, Omaha, Chi-
cago, Nashville, Cleveland, Utica,
Rochester, Columbus, Erie, Wilming-
ton, Lancaster, Johnstown, Kalamazoo,
Oklahoma City, Huntington, San
Diego, Atlanta, Louisville, Cleveland,
Los Angeles, Binghamton, Rock Island,
Detroit, Indianapolis, Cincinnati, Phil-
adelphia, Ames, etc.

According to the FCC records, one
station is currently operating at the
permitted peak or 50 kilowatts;
WHAS-TV, operated by the Louisville
Courier-Journal. Originally they had
an erp of less than 10 kilowatts.

All grants have been issued on a
six-months’ trial basis to permit field
studies of coverage and any interfer-
ence problems. In most instances, the
experts say, the powers will be allowed
to stay at the high point on the dial,
with even further increases being
granted in some instances. However,
it is expected that there will be trouble
spots. As a matter of fact, one tele-
caster has already entered a com-
plaint; WNHC-TV, New Haven, Conn.
In a petition they declared that should
they become a Channel-8 station, as
the Commission has noted in their al-
location plan, their present power of
less than 2 kilowatts will not be suffi-
cient to serve their community. In ad-
dition, they said it was feared that

www americanradiohistorv com

WABD’s higher power in New York
City, would cause serious adjacent
channel interference. Accurate con-
trol of transmission and placement of
antennas, could prevent such interfer-
ence, it has been said. The next few
months will provide an intriguing set
of records which will indicate not only
whether the New Haven broadcasters
are correct in their assumption, but
whether there will be any alterations
nhecessary in other power and channel
permits.

ALERT PLANS, particularly for
broadcasters and amateurs, which had
been in the hush-hush discussion stage
for many months, became a matter of
public record a short time ago, as the
Office of Civil Defense released a reg-
ulation for New York City stations,
prescribing procedures to be followed
by AM, TV, and FM stations and hams.

Described as a means of depriving
the enemy of assistance of high-pow-
ered transmitters on which to home,
spreading an alarm when a attack is
imminent, and, in addition, permitting
command and information channels in
the event of attack, the regulation
notes than all stations will be required
to follow the rules religiously. In the
case of AM transmitters, it will be
necessary for them, upon receipt of a
red alert, which would indicate an at-
tack is imminent, to announce that
such an alert has been sounded and
broadcast a siren warning over its
facilities for three minutes. Stations
will also be obliged to broadcast a . . .
“sustaining recorded musical program
or recorded civil defense instructions

. for the duration of such alert. At
five-minute intervals after its first an-
nouncement of the sounding of the red
alert, and during the period of such
alert, it shall announce that a red alert
has been sounded. No other announce-
ments shall be made during the period
of such alert. The call letters and lo-
cation of the station shall not be
given.”

The TV and FM station procedure
was noted as being quite different from
the AM plan. Both will be required to
announce immediately that a red
warning has been received, broadcast
the siren warning for a minute, and go
off the air without further comment.

All ham stations will be required to
sign-off immediately as the red signal
is transmitted.

A comprehensive monitoring facility

RADIO & TELEVISION NEWS
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THAT’S the way to become
an expert radio service man.
Study the theory and prin-
ciples first. These are
vitally important. Then roll
up your sleeves and actually
work with radios —assem-
bling, experimenting, trouble-shooting,
repairing. That way you learn radio
from the inside out.

Which explains why I.C.S,, in its new
Radio Course, concentrates on equip-
ment. You get the best. Matched parts
for an excellent 5-tube superheterodyne
receiver. Your own professional-quality
multitester. A complete signal generator

INTERNATIONAL

CORRESPONDENCE SCHOOLS

INSIDE OUT!

kit. High-grade service-
men’s tools. “Rider’s Per-
petual Trouble-Shooter’s
Manual.” Plus lesson mate-
rial and instruction service
second to none. Also in-
cluded is Principles of Tele-
which is a steppingstone to TV

vision,
installation and service.

Learn by doing! That’s the world-
famous I1.C.S. method. Thoroughly
practical. Completely modern. Success
proved. The coupon below brings you
full details—on radio servicing or on any
of the more than 400 I.C.S. Courses.

Mark and mail it today!

BOX 2249, SCRANTON 9, PENNA. EU th Annlvel’sal’y

Without cost or obligation, please send me full particulars about the course before which I have marked X:

Aeronautics Courses
O Aeronautic Engineer’s, Jr.
O Aircraft & Engine
Mechanic
O Aircraft Drafting &
Design

Air Conditioning and
Plumbing Courses
O Air Conditioning
O Heating {0 Plumbing
O Refrigeration
{1 Steam Fitting

Automotive Courses
O Auto’bile O Auto. Tech.
O Auto. Electric Tech.
0 Auto. Body Rebuild’g
& Refinishing

Chemical Courses
O Chemical Engineering

O Chemistry, Analytical
O Chemistry, Industrial

Civil Engineering and
Architectural Courses

[ Architectural Drafting
! Architecture
~ Building Estimating
= Civil Engineering
Contracting and Build’g
Highway Engineering
0 Reading Structural
Blueprints
[ Sanitary Engineering
| | Structural Drafting
[1 Structural Engineering
O Surveying and Mapping

Communications
Courses

O Electronics [ Television
O Practical Telephony
~ Radio, General
Radio Operating
Radio Servicing
[0 Telegraph Engineering

[ Electric Light and Power
O Lighting Technician

0O Power House Electric

0 Practical Electrician

O Ship Electrician

Diesel Engines Courses

[0 Diesel Engines
O Inter. Comb’n Engines

Mechanical Courses

O Forging O Fdy. Work
O Heat Treat. of Metals
O Industrial Engineering
O Indus. Instrumentation
~ Industrial Metallurgy
~ Machine Shop
Machine Shop Insp.
Mechanical Engineering
Mold-Loft Work
Patternmaking—

Wood, Metal
[0 Reading Shop Blueprints
[J Sheet-Metal Drafting

O Toolmaking
O Welding—Gas and Elec.

Railroad Courses
O Air Brake ([ Car Insp.
[0 Diesel Locomotive
| | Locomotive Engineer
| | Locomotive Fireman
] Locomotive Machinist
] Railroad Sec. Foreman
| | Steam-Diesel Loco. Eng.

Stationary Engineering
Courses

O Power Plant Engr.

O Stationary Fireman

{0 Stationary Steam Engr'g

Textile Courses
[ ©Zotton Manufacturing
O Loum Fixing
|| Rayon Manufacturing
| | Textile Engineering
O Woolen Manufacturing

— Liookkeeping
[ Dusiness Administration
| 1 Rusiness Correspondence
[J Husiness Law
O Cartooning
O Cert. Pub. Accounting
| | Commercial
' Commercial Art
Cost Accounting
Fashion & Book
Illustration
] Federal Tax
O] First Year College
[l Foremanship
| | {300d English
| | High School
] Higher Mathematics
O Industrial Supervision
O Motor Traffic
O Personnel—
Labor Relations
(] Postal Civil Service
O Retailing
O Retail Bus. Mgmt.
O Salesmanship

O Petroleum Production 3 I Sheet-Metal Worker B — Secretarial
& Refining Electrical Courses Ship Drafting iusn:ess.ur::d ~ Sign Lettering
[ Plastics O Electrical Drafting Ship Fitting cademic Lourses | Stenography [ Typing
O Pulp and Paper Making {0 Electrical Engineering ~ Tool Designing O Accounting [0 Advertis’e [ Traffic Management
Nome_____ Home Address y — City i State
Present Working
Age_______ Position B Employed by Hours AM. to P.M,
Special tuition rates to members of the Armed Forces Ganadian residents send coupon to International Correspondence Schools Canadian, Ltd., Montreal, Canada
October, 1951 17
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“PENN cun shout

from more roof-
tops than any other

Tower Maker”’

Made PENN the Best Selier

he roofs of America “‘sprout” more towers by

Penn than by any other manufacturer. The
reason? Penn’s constant product development engi-
neering which has produced the following:

(1) The Teletower itself (2) the Thriftower (3) the
Tenna-Mast Hardware Line (4) the adjustable roof
mount (5) the universal motor mount (6) the built-in
base (7) Penn’s new self-supporting tower that carries
two hundred fifty pounds head load without guying.

STAY TUNED IN... WITH TELETOWERS!

PENN BOILER & BURNER MFG. CORP,, LANCASTER, PA,

www americanradiohistorv com

net has also been provided in the alert
program. According to the regulation
. “Within 12 hours after the termi-
nation of the program of the New
York State civil defense radio network,
following the white alert (all-clear
alert), each AM and FM station, each
television station and each amateur
station designated to monitor the in-
terim state control station and to link
itself into the state-wide network of
amateur operators, shall complete and
mail to . .. the ... commission . . .
a full report concerning its activities
from the time of its receipt of the yel-
low alert (a confidential signal signify-
ing that an enemy attack is likely,
which may also be used in CD tests)-
. or the red alert . .. to the termi-
nation of the program of the ... net-
work following the white alert.”

A CD ORGANIZATIOX AL pattern
for the communications section of mu-
nicipal control centers has also been
released. Reviewing the role of the
center up to the moment an attack
warning is received, CD notes that the
radar net of an area aircraft warn-
ing service serves to analyze the move-
ment of enemy aircraft on a radar plot.
Meanwhile, ground observers are re-
quired to send their information, via
specially-handled existing wire com-
munications, to a filter center, which
transmits the data to radar stations,
who plot this information with their
own information, and send final results
to the area air-defense control center.
This center, in turn, plots and collates
the information from the radar sta-
tions and other air-defense control
centers. The commander in charge of
the air-defense control center is then
required to analyze the findings and
decide when and what kind of a warn-
ing should be sent out.

In addition to telephone and tele-
type communications, control centers
will be required to make full use of
radio communications. Two reasons
are cited as the purpose for the re-
quirement: To insure continuity of
communication if the wire services
should break down, and to provide
communication with mobile and other
civil defense units having little or no
wire communication.

Six small transmitters with powers
of from ten to sixty watts have been
suggested for center use to contact
warden command posts, mobile recon-
naissance teams and those mobile units
furnished by the radio amateur civil
emergency service (RACES). Also
recommended for contact are medium-
powered transmitters with 50 to 100-
watt outputs, to be used as a cross-
band coordinating system contacting
the fire and police departments, pub-
lic utilities, taxicabs, and the sheriff’s
office. The latter would be required
to have two-way equipment, according
to CD.

For communicating with adjacent
communities, centers would also have
to have a higher powered transmitter,
with a 100 to 200-watt output.

(Continued on page 155)

RADRIG¢ & TELEVISION NEWS
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I After two years exposure to hot sun, rain, sleet and
snow — with no shelter whatever in any season — 7 out
of 8 General Electric speakers played well enough to
perform in your radio set!

These recent tests at Electronics Park subjected the
speakers to many times the abuse they would receive
under years of actual playing conditions, indoots or out.
It boils down to one more dramatic proof of this fact:
You can depend on General Electric quality —in de-
sign, in engineering, in construction.

Your customers are entitled to this quality. How are
your stocks of General Electric speakers?

£ . i Lty N o

A Unretouched photo shows only slight tarnish on speakers. Speciat
G-E plating gives excellznt protection to steel frames, none of which
were corroded after grueling tests,

oo

« Racked on exposure tray, speakers were checked at intervals for
2 years, then taken apart and examined for wear. Outdoor-type cones
were warped only slightly, G-E aluminum voice coils were like new.

Yes
—Sead m
q e Iate

manoﬂ Dlus n St Speaker iﬂfor.

ow book]et ° &
n (- D
NAME\ G-E Styh and Ca,
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= HERE'S THE POWER RESISTOR
THAT NEEDS NO DE-RATING

IRC PWW’s Carry Full
Wattage in ANY Range!

What is the function of this type of resistor?
To handle POWER!

Power rating of many power resistors is derated
sharply —as much as 759, —in the higher resist-
ance values—to prevent voltage breakdown
between winding turns and resultant turnouts,

IRC PWW’s need no derating because of resist-
ance value! These rugged, full size power wire
wounds carry full wattage rating—even in the
S highest stock resistance values—without
failure. -Ample core sizes produce larger
heat-radiating surface areas and the special
rough, dark coatings dissipate heat fast—so
IRC PWW’s operate at lower temperatures.
Low temperature processing preserves fine
wires and prevents turns of windings from
shifting—reduces likelihood of hot spots and
voltage breakdowns.

THERE JUST ISN'T A BETTER POWER WIRE WOUND
FOR CONTINUOUS OPERATION AT FULL RATED POWER

FOR LONG, DEPENDABLE, TROUBLE-FREE PERFORMANCE . . .


www.americanradiohistory.com

COMPARE IRC PWW’s WITH ANY OTHER POWER RESISTOR

Alloy Windings. Unusuelly
tance value, diameter, elorTgctloné
wound with uniform spacing an
= ally and mechanically.

Feature by feature, IRC PWW’s prove their superi- ~
ority over ordinary resistors. PWW’s give balanced ‘_fu niform, High-grade

. L. : X . rn resis
performance in every characteristic. Here’s why...- rigid speCIﬁCﬁNOf.‘\S‘ sraoev‘zmen‘s o
and weights. Resis oecured to terminal electric

tension, and wire is s

Special Heqt-d;j
exclysive dark
(1) They can b

Rugged Steqtite Winding Forms

steatite tubes have superi

9S. IrC's
C reasons.
h does not

The
er heat radiation, (3r)ough g

isture which might caus

The porous
e windings

j‘

i ize i tial
i oler Operation, Ample size 1s essen
A e for o pIRC PWW!'s are full-size units, they

tures. This cooler operation assures
afeguords critical components

to fast heat dissipation. Because
operate at much lower tempera
long life for the resistor, and also s

mounted nearby.

R ~ Refh PAROET Y s

UNIQUE LUG-AND-LEAD DESIGN

GIVES FLEXIBILITY IN MOUNTING

An exclusive feature of IRC 10- and 20-watt Power
Wire Wound Resistors is the combination lug-
and-lead terminal for flexibility in mounting. In
tight space applications, lugs may be cut off without
disturbing lead, and in other installations the
leads may be removed. Leads are a full 134"’ and
.all terminals are hot tin dipped for easy soldering.

INTERNATIONAL
RESISTANCE i
COMPANY i

415 N. Broad St., Phila. 8, Pa.

Please send me full information on IRC Fixed "
and Adjustable Wire Wound Resistars, W
B

P

3

.................................................................................................. "

J. F, ARNDT & CO.. ADV. AGENCY 3
el ate o 2 2 st -t “:,MA

~ Pt
aAcmenrsSmorreeTT
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RCA Service technicians, dur-
ing their unique training pro-
gram, live and breathe the
subject of television—for your
benefit.

These men get TVE Insiae SfOI}/

When you buy a fine television re-
ceiver, correct installation and main-
tenance are as. important as the set. For
service technicians, RCA has developed
the only training program of its kind—
a factory program.

During their studies, these men learn
the basic facts of modern, all-electronic
TV...how it reached its present perfection
by research at RCA Laboratories... how to
build a television receiver...how to select
and install the right antenna for your home

22

..all the complexities of kinescopes, elec-
t10n guns, tubes, television cameras and
transmitters.

When their studies are complete, they have
a grasp of television’s inside story that assures
you the most perfect installation and main-
tenance possible—~under your RCA Victor
Factory-Service Contract.

* * *
See the latest wonders of radio, television, and elec-
tronics at RCA Exhibition Hall, 36 West 49th Street,

N.Y. Admission is free. Radio Corporation of America,
RCA Building, Radio City, N.Y. 20, N.X.

www americanradiohistorv com

Get all the performance that’s built into
your new RCA Victor home television
receiver through an RCA Victor Factory-
Service Contract,

RADIO CORPORATION of AMERICA
World Leaaer in Radro — First n Television.

RADIO & TELEVISION NEWS
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(Advertisement)
HOW TO STACK YAGIS
WITH 1009, EFFICIENCY

New System Eliminates Mismatch;
Provides Higher Gain For. Yagis

Acting on the complaint of installers of
all makes of Yagi antennas that only a
small additional gain was achieved in
stacking, Channel Master Laboratories en-
gaged in a thorough research project dur-
ing the past summer. The engineers came
up with the new Z-MATCH system, and,
like all important discoveries, it is rela-
tively simple.

They noted that although all single Yagis
claim to match 300 ohm line, they are
stacked one-half-wave with 33" connecting
rod transformers spaced about 3” apart,
with an impedance of 325 ohms. Each
Yagi’s impedance, therefore, was stepped
up to 350 ohms, with the two in parallel
totaling only 175 ohms. This meant a mis-
match of almost 2:1 when used with 300
ohm line. (Fig. 1 lower right)

Channel Master engineers reasoned that
in stacking, the impedance of each single
300 ohm Yagi must be reduced in order
for the total stacked Yagi to match a 300
ohm line, as follows:

1. Let the single Yagi match 300 ohm line
perfectly when used alone.

Reduce Z (impedance) of each Yagi to
200 ohms for stacking.

2.

3.
formers spaced at 313",

. These connecting rod transformers have
an impedance of 350 ohms.

These 350 ohm connecting rods trans-
form each 200 ohm impedance to 600
ohms.

The two 600 ohm impedances in parallel
equal 300 ohms.

Therefore a perfect match is achieved
in both single and stacked antennas!
(Fig.2)

Use 34" half-wave connecting rod trans.
4

5

Fig. A Fig. B

A) 3 element Y2 wave folded dipole of
single Yagi showing center bar. B) 2
half-wave folded dipoles with center bars
removed. C) Center bars used as stack-
ing rods.

The new Z-MATCH system automatically
provides for lowering the impedance of
each Yagi when preparing it for stacking.
A 600 ohm, 3 conductor folded dipole
(Fig. A) is used on the single Yagi to pro-
vide a perfect 300 ohm impedance. In
stacking, the center bar is taken out of
the folded dipole which lowers the im-
pedance to 200 ohms and leaves a pair of
34" rods one-half-wave long (Fig. B). These
are then used as connecting rods and the
result is a stacked Yagi which perfectly
matches a 300 ohm line (Fig. C). In order
to provide a perfect 300 ohm, impedance
for the single Yagi, the crossarm had to
be lengthened, resulting in higher gain for
the Z-MATCH single Yagi. The antenna is
wider spaced than most other commercial
Yagis which use a half-wave crossarm. Fur-
thermore, the cost of extra connecting rods
is completely eliminated. Z-Match is an
exclusive feature of Channel Master Yagi
antennas. Completely pre-assembled,

Detober, 1951

Tests R
Serious

Z-Match, New Development,
Achieves 100% Perfect
Match To 300 Ohm Line,
Single OR Stacked.

Higher Gain On All Yagi
Installations Accomplished
By Adjustable Impedance
And Wider Spaced Elements.

in Stacked Yag

evea
Mismatch
s |

PEERNE

Now! Stack Yagis without extra stacking bars!

Mismatch eliminated! Now Channel
Master proudly introduces Z-Match — a
system that guarantees 100°, perfect
match in both single ond stacked Yagi
installations.

Single bay Yagi perfectly matches 300
ochms because of wider spaced elements.
When Yagis are stacked, the center bars
of the folded dipoles are removed and
used as half-wave connecting rods. This
reduces the impedance of each antenng,
and automatically creates a perfect 300
ohm match for the complete stacked Yagi
array. The Z-Match system, PLUS wide spac-
ing, provide higher gain for Channel Master
Yagis, single or stacked. No extra stacking
bars result in lower cost.

~

e Upper Yagi Upper Yagi
il e S 300 ohms 200 ohms
10 % '
i —— ,
N e . Vi 1, wave 14 wave
B A= 325 ohm 350 ohms 350 ohm 600 ohm
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- c
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l Wirite for complete technical literature. -
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ACTUAL
SIZE

PYRAMID ELECTRIC COMPANY

/ TUBULAR
PAPER

CAPACITORS

Fit anywhere!

Suitable for
85°C. operation!

CAPACITAMCE RAMNGE:

0001 TO .5 MFD.
VOLTAGE RANGE:

200 TO 400 ¥, INCLUSIVE

Sturdily built in phenalic-
impregnated tubes, Ends
are plastic-saaled.

WRITE FOR COMPLETE LITERATURE

Representatives and Dislributors
Tirgughoat the U.5.A. and Canada

PYRAMID

1445 Hudson Boulevard
North Bergen, N. )., U. 5. A

TELEGRAMS: WUX Morth Bargun, M. L.
CABLE ADDRESS: Pyramidusa
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SOLOMON ZIMMERMAN has been
named to the development engineering
staff of the JFD
Manufacturing
Company of Brook-
lyn, New York.

Until recently,
Mr. Zimmerman, a
veteran in the radio
and television in-
dustry, was associ-
ated with the prod-
uct engineering division of Teletone
Radio Corporation. Prior to that he
was laboratory .director for James
Allen Tuck, consulting engineer; test
equipment design engineer for Emer-
son Radio and Phonograph Corpora-
tion; and development and research
engineer with Raytheon Manufactur-
ing Company.

Mr. Zimmerman will devote his time
to the development of new electronic
equipment for the company.

* * ®

PAUL H. WENDEL, managing director
of the Television Technicians Lecture
Bureau, has been named chairman of
the National Electronic Technicians &
Servicing Dealers Associations’ Educa-
tion and Program Committee.

In announcing Mr. Wendel’s appoint-
ment, Max Leibowitz, president of
NETSDA, pointed out that organized,
effective education was one of the
greatest needs of the mushrooming
electronics service industry. In order
to meet this need in the most practical
fashion, the trade organization is set-
ting up an ambitious training program,
in which Mr. Wendel will take an ac-
tive part.

In order to expedite the NETSDA-

" Bureau arrangements, an Eastern of-

fice of the Bureau has been opened at
158 N. 20th Street in Philadelphia.
* * *®

GORDON GROTH has been named ex-
ecutive vice-president of the Erie Re-
sistor Corporation. He was formerly
president of Electra Manufacturing
Company of Kansas City .. . RAY F.
SPARROW has been elected to the post
of executive vice-president of P. R.
Mallory & Co., Inc. of Indianapolis. He
was formerly vice-president in charge
of sales ... HENRY ONORATI has joined
the Crosley Division as director of elec-
tronics advertising. He resigned as as-
sistant advertising manager and na-
tional promotion manager of RCA Vic-
tor Records to assume his new post . . .
W. D. SCHONING, for 30 years a leader
in the distributor field, was honored
recently by the RCA Tube Department
for “his active and effective leadership
in industry affairs.” He has served as
a director and president of NEDA . ..
MARVIN HOBBS has been named ad-

wWwWWwW americanradiohistorv com
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visor to the chairman of the Munitions
Board. In this capacity he will coor-
dinate all phases of Department of De-
fense planning to meet the require-
ments for military electronics produc-
tion . . . P. M. PRITCHARD has been
appointed general sales manager for
the Parts Division of Sylvania Electric
Products Inc. . . . LEWIS R. ZEYHER is
the new general manager of manufac-
turing for the Daystrom Electric Cor-
poration of Poughkeepsie, N. Y. . ..
BERNARD HECHT has been appointed
general manager of Starrett Televi-
sion Corporation .. . The receiver
sales division of Allen B. Du Mont
Laboratories, Inc. has named GEORGE
HAKIM to the post of advertising man-
ager . . . J. R. CHURCHIN has become
an active stockholder and secretary-
treasurer of The Leonard L. Min-
thorne Company Inc., export agency
for several well-known electronic firms
. . . Radio Receptor Company, Inc. has
promoted MARTIN MANN to the post of
assistant sales manager of the Sele-
tron Rectifier Division . . . WILLIAM
GARSTANG has been named adminis-
trative director of engineering and re-
search for Belmont Radio Corporation
. . . WILLARD D. DUNIFON, vice-presi-
dent and factory manager of the Gen-
eral Transformer Company passed
away recently. He had been asso-
ciated with the company for the past
14 years . .. GEORGE R. FAUSTMAN
has been named general factory man-
ager of the Bendix Radio Division .
Emerson Radio & Phonograph Corpo-
ration has appointed STANLEY M.
ABRAMS to the post of acting director
of sales ... MALCOLM V. FIELDS is
the new head of the Special Products
Division of The LaPointe Plascomold
Corporation . .. JOSEPH H. KERNER
has recently taken over the post of
sales manager for Blonder-Tongue
Laboratories of Mt. Vernon, N. Y.
... EUGENE F. HAINES, assistant
treasurer of.the RCA Victor Division,
has retired after servicing the division
and its predecessor companies for
fifty years.

* * *
LINCOLN N. KINNICUTT has been named
to the post of advertising manager of
The LaPointe-Plas-
comold Corporation
of Windsor Locks,
Conn.

In his new posi-
tion Mr. Kinnicutt
will handle the com-
pany’s large scale
program of adver-
tising and sales pro-
motion on television antennas, elec-
tronic devices, and aircraft parts. He
was formerly an account executive for
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Betmont Radio Corp., 5921 W. Dickens Ave., Chicago 39, lil.
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RAYTHEON

Many TV receivers, when turned off, will produce a
bright spot in the center of the picture tube which will
linger for a considerable length of time. The bright spot
is produced by the concentration of electrons caused by
the removal of deflection voltages while a charge in the
high voltage filter remains.

VIDEO 4———<\)

~

RAYTHEON'’S “SPOT REMOVER” CIRCUIT

Raytheon has incorporated a ‘‘spot remover” circuit,
as shown in the diagram below, which will eliminate the
bright spot and provide the three following advantages:
1. Reduce customer annoyance. 2. Eliminate high voltage
shock hazard. 3. Eliminate the bright spot which might
result in burning the phosphorus coating, thus producing
an undesirable brown circle in the center of the picture
tube.

He—-1)

|/
——

PICTURE
TUBE

@

R100

B+  SWITCH ON
VOLUME CONTROL

R47

B+
R46

BRIGHTNESS

CONTROL

A double section (on-off) switch is provided on the volume
control to remove B+ from the brightness bias control
circuit when the receiver is turned off This reduces the
picture tube ‘d)s and greatly increases the anode current
while a percentage of scan still exists. The increased anode
current quickly drains off the high voltage charge and
removes the potential for electron attraction Thus the
spot and the high voltage shock hazard is climinated.

This feature has also been incorporated in Raytheon’s
TV-AM-Phono combination receiver to eliminate corona
discharge interference when switching from TV to AM.

The picture tube cathode bias resistance R100 and RR46,
bypassed by C67, provides a limiting device to prevent
excessive current from damaging the picture tube.

TELEVISION

NOTE: Servicemen accustomed to this reduced shock
hazard should not turn off the set by pulling out the line
cord at the safety interlock or the wall receptacle. This
would not operate the above ‘‘spot remover” circuit.
This is another example of how Raytheon engineers have
improved the quality of Raytheon TV and helped ease
the serviceman’s burden. And this is one of the many
reasons why you can always feel free to recommend
Raytheon Television to a friend or a customer.

Raytheon TV Presents JOHN CAMERON SWAYZE

Sundays on NBC. See local paper for time and station.

(,N‘“‘ OR 4 REFUND o

§ood Housekeeping
&

i
# o
7 45 apveanisto W

™ K #g
S Guaranteed by 4

Service Clinic!

Engineering information to help you hetter service Raytheon
..ooooooooo..”.

Dependably Built for
Dependable Performance

THE STARLIGHT—Model RC-1720

Subsidiary of Raytheon Manufacturing Co.
October, 1951 25
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The single forward lobe of the
AMPHE NOL

* ] _ The F. W. Prelle Company of Hartford who will continue

W as advertising agency for the company.

#* #* &

AN T E NN A' GARDINER G. GREENE has been named vice-president in
SV eak signals fro charge of the Electronics Divisions of The Gabriel Com-
eceives P pany of Cleveland, Ohio. The divisions
include the Ward Products Corpora-
tion and the Workshop Associates.

For the past nine years Mr. Greene
has been president of Workshop Asso-
ciates, which became a Gabriel Divi-
sion early this year.

He is treasurer of the Boston Chap-
ter of the AFCA, a member of the ex-
ecutive committee of the Antenna
Manufacturers Association, and a member of the RTMA
and IRE.

Prior to his association with Workshop Associates he
was with the Chase Parker Company and the H. J. Dowd
Company.

which r
ane direction . . .

. = EE

ointing. 6f this MAGNECORD INC. has recently established a new engineer-
E ction of the ing development laboratory at 233 W. Erie Street in Chi-
direct the cago. Over 7000 square feet of space will be devoted to
nal by L standard equipment development and specialized research
HE N O L . ACRO PRODUCTS COMPANY has moved its administra-
AMPH _ . el :
> ba4 tive and production divisions to the newly-acquired Acro
Building at 369 Shurs Lane, Roxborough, Philadelphia 28

oo g I ] A L
L . NATIONAL ASSOCIATION OF ELECTRICAL DISTRIBU-

: TORS has opened new and larger headquarter offices at
ANTENNA ROTATOR

Norway House, 290 Madison Avenue, New York . ..
POLARAD ELECTRONICS CORPORATION has added another
floor to its plant at 100 Metropolitan Ave. in Brooklyn
which will provide an additional 27,000 square feet of
manufacturing space . . . GENERAL ELECTRIC COMPANY
has leased the bus terminal of the Garden State Line in
Clifton, N. J. for use as its eastern regional electronic tube
warehouse . . . AMPEX ELECTRIC CORPORATION has built
a new plant in Redwood, California which will increase
production facilities fivefold . .. GENERAL RADIO CGM-
PANY is constructing a new plant in Concord, Massachu-
setts which, when completed, will provide 72,000 square feet
of manufacturing space. The company will maintain its
Cambridge facilities for the present . . . BELMONT RADIO
CORPORATION has acquired a new building in Chicago
which will be devoted exclusively to research, engineering,
and pilot production.

the accurate
lobe in the
strongest sig

ES E3 #

DR. IRVING A. GETTING, formerly a professor of electrical
engineering at the Massachusetts Institute of Technology,
has been elected vice-president of en-
gineering and research of Raytheon
Manufacturing Company, Waltham,
Mass.

An outstanding authority on radar,
Dr. Getting for the past year has held
the post of Chief Scientist of the U. S.
Air Force. During World War II, he
headed a laboratory which developed
the SCR-584, an automatic radar con-
trol for anti-aircraft guns which is credited with saving
tenna has no. London from the Nazi buzz-bombs.
lected signals He is a Fellow of the American Physical Society, a Sen-

enol INLINE AF;
5 ¢! 3 ] :

€S p‘?;u\::;;uamy. When its: . ior Member of the IRE, and a Fellow of the American

that create POOr PU7 =g rected at the” ' Academy of Arts and Sciences. .

single  forwar TV picture a set 5 ox %

The Amph
minor lobes to

strongest sign? ved. When

is capable o‘i";g}@aﬁon - Amphenol OPERADIO MANUFACTURING CO. of St. Charles, Illinois
used in -combinatie:

2 { picture pos: . : has changed its name to DUKANE CORPORATION. There

« Ruto-Dial'" Rotator, the b;s'c}gnnelsk The ) is no change in ownership, manage_ment, personne}, or pol-
sible can be received on :ccur'atelY the an- icies. The_ new corpo_rate name is the company’s brapd
*Auto-Dial” performs S0 ceive the best pic " z name for its line of intercoms, recorders, paging equip-
tenna positions which oo be recorded and ment, etc. . . . MARK SIMPSON MANUFACTURING CO., INC.
tures on each chamnel K38 00 L will now be known as the MASCO ELECTRONIC SALES
exactly returned to WASH beét TV pic- CORP. No changes in company policy are involved. . . . The
The best combination _“;-’O:ea',,y direction} newly-formed SIERRA ELECTRONIC AND MANUEACTURING
ture on any channel = 43,273 : COMPANY has acquired the McDONALD MANUFACTURING
- #Reissue Pat. No- #% i 5 COMPANY, pioneer plastics and electrical manufacturer.

- The combined firms will operate at 544 E. 31st Street in

Los Angeles. —{30—
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supiony

QWXQ@ -that keeps pace with the growth of the electronic industry
~ -that meets fully the performance requlrements ofall
radio and tv set manufacturers

~that safeguards dealer service WO‘rk j TU N G"s 0|.

RADIO, TV TUBES, DIAL LAMPS A

TUNG-SOL ELECTRIC INC., Newark 4, N. J.—Sales Offices: Atlanta « Chicago - Dallas « Denver = Detroit « Los Angeles « Newark
Oc¢tober, 19351 27
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Nope—But By Gosh We Give You ‘I'h.e A COMPLETE SERVICE
Best Trade-In Deal on Used Test and Communi- Our 4-story building is stocked
cation Equipment In The Business For New..., | )% evgyiing it fadio, Hec

tronics, Paris and Supplies for
Industry —Schools—Gov't. Agen-

So trade used (factory-built) equipment now.
Wire, write, phone or use the handy coupon todayl

EST. 1914

NATIONAL NC-183

Shpg. wt. 64 Ibs.
Only $279.00 less speaker

NATIONAL SW-54
Shpg. wt. 10 Ibs. Only $49.95

NATIONAL HRO-50T1
Shpg. wt. 88 Ibs. Less speaker Only $383.50

FREE CATALOG'

NATIONAL NC-I25 éISOtva!ue-c:’a?Tefi'pagTis 21’ everylhhing,“inf Raldio,
Shpg. wt. 36 Ibs. ectronics and Television. The “treasure chest of values.

Less speaker Only $149.50 All prices F. O. B. St. Louis »  Phone: CHestnut 1125

Walter Ashe Radio Co. RN-10-51
1125 Pine St., St. Lovis 1, Mo.

[ Rush “surprise” Trade-in-offer on my.used

(State make ond model no.)

for
RA D I o C o. (List new National equipment desired)

THE HOUSE OF “SURPRISE” TRADE-INS B e e 2
NAME, ADDRESS,

“25 PlNE ST.' ST. I.OUIS I ’ MO. ary__ _ Zone STATE___

RADIO & TELEVISION NEWS

SEND FOR
YOUR COPY
TODAY!
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July 27, 1951

“HOW WE SAVED THE SALE”

adio & Electronics Co.

Hytron R
ette Street

76 Lafay
Salem, Mass-

Centlemen:

7

0
Paym
jon th

y 5 o smn from
. This set would require 2 new 19AP4A

nd some other parts and service. The
14 amount {o about $100.00, and

e might 1

a set in ou
jrst introduct
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total charge wou

thought W
i ash for such

plan and

a repair-

immediately i

thought it wa

his set repaired without having to P
_ Needless to say.,

much cash 2
the job, and went away a happV¥ satisfie

pe able to get
art with s©

he accepted
4 customer.

Hytron products for years. and have
pe of the highest av y
The new rectangular picture tubes are

reel that this new "Time
Hytron first, and will no do
the serviceman as well as the customer-

mend it highly to all.

We have used

always thoug
n is another

ubt be & greatl asset to
We recom—

very fruly yours.

B. W Hodges
B ————————
@ mg@%w f_iix,‘i‘feg,cgﬁ% R

ANOTH '
ER HYTRON T'ASSIST” FOR YOU

STARTS SCRE

Opped ’
Dr a sc mto
essible H
.I i
rew 1n an 1nacc chassis No need to 1SS. 1St reac h in
IN TIG

with your H
. ytron-CBS Pick .
picks up screw ck-Up Stick. A sligh
pronto ght pressure of its speci
: pecial wax tip

Trying t
o start a machi
| ine s : .
of your Pick - Up Stick Pus;rew in a tight spot? Press head of s ;
screw into position and start nut CKBW intojwax tip
ut. As easy as th
at!

Use this Co
ntest winner .
Only 5¢ at your Hytron (‘)onbctf andyitypayspioritselt. Tuplesinh
jobber. Get your Hytron-CBS Pick-U I'SaSS e
-Up Stick today!

HYTRON-CES
Pick-Up Stick 5¢ net

NINTH MEMBER OF
HYTRON SERVICE TOOL FAMILY!

AN
TR

October, 1951

MAIN
OFFICE: SALEM, MASSACHUSETTS

29
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FROM YOUR SYLVANIA DISTRIBUTOR

when you buy 100 Sylvania Receiving Tubes
or 2 Sylvania Picture Tubes!

Trouse.sHoor
e
$INC anp anr‘uc'“m" r

HG. 3-27 ?SJSE‘JS&:?“"‘“
oo
Pm
S

7Y Tarrow. way comit of anly epe veical lime
ARALTSE

Traahlc i o to defctive horissat
cion speready noreat. e Bebgelurs

tug of »..uomm\m.s; =
s e trsbleabpoting Dot B s

1951. ACT NOW!

How to sectionalize trouble by picture analysis. For
this, 41 photographs of abnormal TV pictures and
their analyses are presented.

Offer good only Sept. 15, 1951 to Nov. 1, é Here's what this volume contains, how it helps you!
|

SERVICING TELEVISION RECEIVERS - VOL. Il

Not just a revised, brought-up-to-date version of
last year’s book . . . but a completely new, re-
worked volume, prepared by an expert TV serv-
icing-writing team!

How to isolate faulty stage by use of 6 special trouble
shooting charts —one for each section of receiver.
Charts give step by step procedure, expected results,
action required, instruments required. Charts pro-
vided for following sections: power supply, video,
sound, sync., and sweep, high-voltage.

How to locate defective part—by trouble shooting
charts based on voltage and resistance measurements
and tube testing. Actual voltage and current readings
to be encountered are listed.

5§

S T

Sylvania has long recognized your need for a more
advanced, more complete, more systematically or-
ganized television service manual. Now, after
months of careful preparation, this book is ready

. VOLUME II, SERVICING TELEVISION RE-
CEIVERS. It's yours FREE OF EXTRA CHARGE
when you buy 100 Sylvania Receiving Tubes or 2
Sylvania Picture Tubes.

Adjustment and alignment of television receivers.
Alignment procedures for rf tuner, video if, sound if
and discriminator; adjustment of ion trap, focus coil,
deflection coils.
150 PAGES! 5 BIG CHAPTERS!
80 PICTURES AND DIAGRAMS!
WIRE-O-BINDING keeps hook flat!
HEAVY COVER, TOUGH, COATED PAGES
to stand rough, constant handling!

This new book, written around a popular 1951
TV receiver, contains servicing techniques for all
the most recent circuits. Its information applies to
most all TV sets in use today. In addition, it con-
tains a systematic method of locating, isolating and

correcting troubles . . . by far the clearest, easiest,

simplest method yet devised for servicing present /

day receivers. %
.

Get your FREE service book now. Offer expires m
Nov. 1. See or write your Sylvania distributor Sylvania Electric Products Inc., ; }ﬁ"
today! . “ Emporium, Pa.

SEE YOUR SYLVANIA DISTRIBUTOR FOR YOUR FREE COPY TODAY?

RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC PRODUCTS: ELECTRONIC TEST EQUIPMENT; FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVIGES; LIGHT BULBS; PHOTOLAMPS; TELEVISION SETS
36 RADIO & TELEVISION NEWS
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Yes, complete satisfaction all the way around results when TRIO TV products '\\r@
are sold. Jobbers know their dealers recognize quality of product — dealers

know TRIO products mean satisfied customers. That's why TRIO products are
the most wanted TV products on the market today.

TRIO YAGIS LEAD THE FIELD *

TRIO 2-CHANNEL YAGIS
Models 445 & 479
Rapidly becoming the most popu-
lar — most wanted TV antenna in
America. Available for channels 4
and 5, and channels 7 and 9. Pro-
vides gain on two channels equal
to any two conventional 4-element
yagis!
Peatures

® Full 10 db Gain On 2 Channels! .
® One Bay Replaces Bulky Stacked Array!
® One Lead Replaces Old-Style 2-Lead

Systems!

® less Weight Per Gain Than Any Other
TV Antenna!

"TR10 PHASITRON
Now Avai'ab‘; ;

Separqte’Y
[Model No. PC-600}

The TRIO PHASI- .
TRON, originally sold =
only as part odfPtht_e e Q
TRIO Controlled Pat- .
tern TV Antenna .-I___'_—#-
System, is now avatl = :
aL\e separate:‘y for T\/t
ers w O wan
st? gozcn{ha very best results fr
antennas, or to h other
PHASITRON acts as a con
tuning: stub and will provudfz ant e ac
mateh between line and booster
i tput impe C t
T’at::“?ngp:;agce. Due to exact mitchlng,
|inp|if\e become n‘egligxble and se
improved. )
Sf?}:';lz l:ifo be used to coordin

ore antennas X
) 2";‘{’:‘;{"10 set. Write for full details.

NEW TRIO TV AGCESSORY
CONTROL UNIT i

Model No. RY-1

A handy control ‘unit
that hides away in-
side or in back o{tha ;
TV set and pr\f)vndes_tCh o
tomatic line switct

?nmau oormbther accessories: B\! p\utgh
a dp from these accessories into ]
iml sP.e'ny Umit, all accessories are turne

t;'\oe ane switch cohtr'onmg'thev b
stalled without making any wiring

October, 19351

o.m their sets and
h ex erimer_xters.

ams and ot xzruwlzlY variable -
xact imPed“",‘c_e
d helpful in
¢ booster-to set
CESI losses
performan§€

ate input from
to provide sdded balanced

T Boo e’r):’-rotator, TV
ging the line
e TRIO Con-

1A
/|

TRIO DOUBLE FOLDED DIPOLE
{Model 304)
Here is the popular TRIO Double Dipole TV
Antenna. With 10 db forward gain and a froat-
to-back ratio of 25 db, it is unexcelled for ex-
treme fringe areas. Available for each of 12 TV
channels. Easily stacked for additional gain. Rein-
forced fittings for extra strength — extra rigidity!

Peatures
® Outperforms Conventional Large Arrays!

Patent pending — no b ® Exact Impedance Match To 300 Ohm Line!
censing arrangements ® Sturdy Construction — Light Weight!
granted for duplicating .

principle ofthnl;antenna. ¢ Parha”y Assembled!

® Gain Flat Over Entire Channel!

e Zlece TRIO TV ROTATOR AND DIRECTION INDICATOR

Two heavy-duty 24 volt motors — instead of one — provide a
reliability of operation that makes this rotator outstanding.

One motor turns antenna clockwise — the other counter-
clockwise. Even if left on continuously, a motor cannot burn
out since load on a single motor is never on more than 50%-
of the time!

The new TRIO TV Rotator provides the ultimate in trouble-
free, dependable operation. Supports heaviest arrays, even in
80 M.P.H. winds.

Positive acting electrical stops at both ends of 360° turn
eliminates lead damage.

Rartaton Features

Cast TENSALLOY aluminum mast holder, 11/16” steel shaft.
Withstands 4500 |bs. bending movement.

Automatic Electro-Mechanical Brake — reduces coasting to
minimum,

All-aluminum case — no cast zinc!

Turns 1 RPM, lifetime lubricated.

Ball-bearing end thrusts on shalts.

{deal for 10, 6 and 2 meter amateur use.

® O & 06 0 06 0 0 0 0 0 0 2 0 0N O 0 e 0 0 00

“TELEVISION TOPICS"

Write today for your free copy of "TELEVISION
TOPICS" by G. N. Carmichael. It discusses items
of interest to TV distributors, dealers and users,
includes information on Antenna Types and
Height, Lead-Ins, TV Signal Propagation, Inter-
ference, TV Set Limitations, Rotators, Mast and
Towers and Future Trends in TV,

on with

TV set Quickly in. MANUFACTURING COMPANY
anges m‘Se -

GRIGGSVILLE, ILLINOIS
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When you see the Ohmite name on an electrical
component, you can depend upon that part to
give long, trouble-free service.

Every Ohmite product is designed and con-
structed to stand up under the most severe service
conditions . . . to give extra performance . . . to
withstand the effects of shock, vibration, tempera-
ture extremes, altitude, and humidity. And, it is
this extra performance Ohmite products give that
so often makes the difference between satisfactory

and unsatisfactory operation.

. WRITE FOR
STOCK CATALOG

for DEPENDABLE PERFORMANCE!

The Ohmite line includes ten sizes of close-
control rheostats ranging from 25 to 1000 watts

« » . fixed and adjustable wire-wound vitreous-

enameled resistors from 5 to 200 watts . . . com-
position resistors, precision resistors, non-induc-
tive resistors, tap switches, and R. F. and power
line chokes . .. all in a wide selection of types
and sizes. When you need dependable electrical

components, play safe and specify Ohmite!

OHMITE MANUFACTURING CO.

4883 Flournoy St. Chicago 44, 11l

Be Right with

OHMITE.

RHEOSTATS . RESISTORS - TAP SWITFHES *+ CHOKES - ATTENUATORS
RADIO & TELEVISION NEWS
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MODEL 106 CRT TESTER*

CHECKS:

meter, loudspeaker and output transformer.

Magnetic and Electrostotic Focussea Tubes
High Voltoge Breakdown or Leckage
Gas between elements in Electron Gun
Gas between High Voltoge Anode and Electron Gun
Conductance between Cathode and Control Grid
Canductance between Control Grid and Screen Grid
Filament Centinuity
High Voltage cn Anode
Screen to Control Grid Valtage from set
Control Grid to Cothode Voltage from set
Brightness Control Voltage

Size: 5 Vax3 %ax2 4’

Dealers Net—

$29.95

*Pat. Pend.

995

Actually Tests and Appraises
TV Picture Tubes right in the
Set under High Voltage Op-
eration!

THOMAS ELECTRONICS, INC., of PASSAIC,
N. J, one of the largest manufacturers of
cathode ray tubes in the U. S, highly en-
dorses the Oak Ridge “Cathette”, They say
it's just what servicemen and dealers have
needed for a long time. It's pocket size,‘
rugged, and can be taken right to the home
for speedy on-the-spot picture tube checking.
And what a time saver! They estimate the
“Cathette” IS CUTTING IN HALF the number
of TV picture tubes being returned to the
factory for adjustment!

Ask to see this INDISPENSABLE new tool at
your nearest jobber. You'll agree that it's a
MUST for every TV serviceman today!

OTHER FAMOUS OAK

ey Model 101
Substitution
Tester

Substitutes 5 pa-
per and 2 electro-
lytic condensers, 4
¥ recistors, potentio-
Size: 53%4x4x2 14" $ 95
Dealers Net—

RIDGE MINIATURES

Model 104
Syncro-sweep
Generator*

Generates a com-
bination of pulses
and sawtooth
waves for adjust-
ing or tracing linearity, sync, sweep, and HV

circuits, R. F. or mod. output.
+4450

Size: 5 %Ax4x2%"
#Pqt. Pend. Decalers Net—

Model 102
High Voltage
Meter

10,000 ohms per volt HY
meter. D. C. voltages: O-
500V, 15KV, 30KV with
30KV insulated probe.
Size: 5%ax4x24"

Dealers Net—$l195

Modeil 103

Generator
Generates a
wide
of modulated
or unmodulated precision R. F., I.

500 cycles).

Signal

range

F., and audio-
video signals for signal tracing or aligning TV
receivers. (54-216 m.c., 20-48 m.c,, 4.5 m.c. and

Size: 5%x4x2 4"
Dealers Net—

13350

Model 105
20,000 OHM per

Volt Multitester
1% resistors throughout. 6
DC ranges: 0-2.5V-5KV;
6 AC ranges: 2.5V-5KV;
4 current ranges: 100UA-
500 MA; 3 resistance
ranges: 0-2000-20 meg.
Easy to read 3%2" Multi-
scalemeter.

Size: 5Y2x3 73x3”
Dealers Net—

13895

Model 107 ™,
Dynamic 2
Type Tube
Tester

Complete
tube tester

supplying :
plate ’gﬁ
screen grid and filament volkzges to check cll
receiving type tubes. 1.4, 2.5, 5, 6.3, 12.6, 18.9,

25, 35, 50 and 117 V filaments.
14995

Dealers Net—

SEND FOR COMPLETE LITERATURE TODAY!

Size: 5Y2x3 %x2 4"
Cable Address: “UN.ONTEX”

NEW OAK RIDGE **CATHETTE’’
CTURE TUBE TESTER

ENDORSED BY LEADING SERVICE ORGANIZATIONS!

Partia! List. of OAK RIDGE Distributors

ALABAMA
Forbes Dist. Co., Birmingham
Nelson Radio & Supply Co., Inc.,
Mobile
CALIFORNIA
Arrowhead Radio Supply, San
Bernardino
Kierulff & Co., Los Angeles
Radio Parts Sales Co., L.A.
Silvergate Radio Supply, San
Diego
CONNECTICUT
BO[I]'Id Radio Supply Inc., Water-
ury
Hatry & Young, Hartford
Hatry & Young, New Haven
Hatry & Young, Bridgeport
Moses Radio Efectronics Co..
Hartford
St?mford Radio Supply, Stam-

ord
DELAWARE
Almo Radio, Wilmington
DISTRICT OF COLUMBIA
Kenyon Radio Supply Co.
FLORIDA
Herman Radio Supply Co., Miami
Kinkade Radio Supply, Jackson-
vifle
Radio Parts Inc., Miami
Welch Radio Supply, St. Peters-
burg
GEORGIA
Peaslee-Caulbert Corp., Atlanta
Southeast Radio Parts Co., Atl.
Specialty Distributing Co., Atl.

Allied Radie Corp., Chicago
Lukko Sales Corp., Chicazo
Radio Parts Qutlet. Chicago

Assomated Distributers, Indian-
Radlo Dlstnbuhng Co., Indian-

polis
Radlo Dlstnbuhng Co., South

en:
Terre Haute Radlo Terre Haute

Farnsworth Radio & Television,
Waterloo
Gi .ord-Brown, Cedar Rapids
Racio Supply Co Des Moines
Ray-Mac Supply Co Waterloo
World Radio Labs.,Council Bluffs
KENTUCKY

P_1. Burks & Co., Louisville
Keptucky Radio Supply Co., Lex

ington
LOUISIANA
Pee Jay Radio Co., New Orleans
Walther Bros. Co., Inc., New Or-
leans
Louisiana Radio & TV Distribu-
tors, Inc., Baton Rouge
MARYLAND
Henry Q. Berman Co., Baltimore
D & H Dist. Co., Inc., Baltimore
Dealers Wholesale Radio, Salis-
bury
Radio Electric Service Co., Balt.
MASSACHUSETTS
DeMambro Radio Supply Co.,
Eoston
DeMambro Radio Supply Co.
Worcester
Hatry & Young, Lawrence
Hatry & Young, Boston
liatiy & Young, Springfietd
A. W. Mayer Co., Boston
Melrose Sales Co., Melrose
Raaio Shack Corp., Boston
MICHIGAN

Lifesy Distributing Co., Flint
Radio Parts, Inc., Grand Rapids
Radio Supply & Engineering Co.,
Inc., Detroit
MINNESOTA

Bauman Co., Minneapolis

E. G. Clinton Co., Minneapolis
F. C. Hayer, Minneapolis

Stark Radio Supply Co., Minne-

apolis
MISSOURI
Burstein-Applebee, Kansas City
Van Sickle Radio CoYSt Louis

Allen-Hurley, Trenton

Almo Radio, Atlantic City

Continental Sales Co., Newark

Columbia Distributos, Inc., Co-
lumbia

Joe's Radio Shop, Bridgeton

Krich-New Jersey inc., Newark

Mytelka & Rose, Inc., Newark

Monmouth Radio Supply Co.,
Nawark

Nidisco, Inc., Jersey City

OAK RIDGE PRODUCTS

37-01 VERNON BLYD., LONG ISLAND CITY 1, N. Y.

manufacturing division of Yideo Television, Inc.

Radio Electric Service Co., Cam-
en
Radiﬁ Wire Television Co., New-
ar

NEW YORK

Arrow Electronics Inc., N.Y.C.
Chief Electronics, Poughkeepsle
H. L. Dalis, N.Y.C.
Fisher Dist. Co., Inc., N.Y.C.
Ft. Orange Radio Distributing Co.,

Albany U
Green Radlo Distributors, Bklyn.
General Electronlc Distributing

Co., Alban;
GreyIYo:k Electromc Supply Co.,
N.

Fred C. Harrison, Elmira

Hunter Electronics, Rochester

Island Radlo Distributors, Hemp-
stead,

Lafayetfe Radlo, N.Y.C.

Mtilvllle Radio Cerp., Flushing,

Melville Radio Corp., White Plains
Midway Radio & TV Corp.,N.Y.C.
Norman Radio Dlsmbulors. inc.,
Jamaica, N.Y.
Radelco, Inc., ML Vernon
Radio Equlpment Co., Buffalo
Stan-Burn Radio & Electronics
Co., Brooklyn
Standard Parts Corp., Hemp-
stead
Westchester Electronics, White
_Plains
Vi-Tel Dist,, Inc., Astorla
NEW HAMPSHIRE
DeMambro Radio Supply Co..
Manchester
Evans Radio, Concord
NORTH CAROLINA
Dalton-Hege Radio Supply Co.,
Winston-Salem
Dixie Radlo Suppty Co., Inc.,
Charlotte
Johanneson Efectric Co.. Inc.,
Greensboro
Meridian Electronic Equipment
0., Durham
Shaw Distributing, Charlotte
Southeastern Radio Supply Co.,
Greensboro

OHIQ
Chambers Electronics, Cincinnati
General Electric supply Corp.,
Cincinnati
Holub & Hogg Co., Cincinnati
Hughes Peters Inc Dayton
Hughes-Peters Inc., Columbus
Hughes-Peters Inc., Cincinnati
Lifetime Electronics, Toledo
Morrison Radio Supply, Ashta-
bula
Pioneer Radio Supply Co., Cleve.
Srepco, Inc., Dayton
Stotts-Friedman Co., Dayton
G. W. Taylor, Cleveland
Warren Radio, Toledo
Whitehead Radio Co., Columbus
Winteradio, Cleveland
HOMA
Electronic Supply Co., Okla. City
Etectronic Supplies, Tulsa
PENNSYLVANIA
A. C. Radio Supply Co., Phila.
A. G. Ragio Parts Co., Phila.
Almo Radio Co., Phlladelpma
Georgen Barbey Co,, Inc., Read-

Barnett Bros. Radio Co., Phila.
Barno Radio Co., McKeesporl
D. & H. Dist. Co., Wilkes-Barre
D. & H. Dist. Co., Harrisburg
1. V. Duncombe Co., Erie
Eshelman Distributors, Lancaster
Kratz Bros., Norristown
M. V. Mansfield Co., Pittsburgh
Moyer Electronic Supply Co.
Inc., Hazelton
Fred P. Purcell, Scranton
Radio Service Ca., Wilkes-Barre
Radio Electric Service Co., Phifa.
Tydings Co., Pittsburgh
Warren Radio Co., Erie
RHODE ISLAND
wm. Dandretta & Co., Providence
DeMambro Radio Sup. Co., Prov.
TENNESSEE
Shobe, Inc., Memphis
VIRGINIA
Mattsons, Richmond
Radio Equipment Co., Norfolk
WISCONSIN
Electronic Expeditors Co., Milw.
G. M. Popkey, Green Bay
G. M. Popkey, Marinette
Morley-Murphy Co., Milwaukee
Standard Radio Parts Co., Racine
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ACTUAL
SIZE

HERMETICALLY-

TUBULAR C&?MITOS@? PYRAMID

Pyramid Type PG *‘GLASSEAL’’ miniature paper capacitors
bled i tal tubes with gl tal terminal TEMPERATURE
are assemble m ss-meta S.
re a in metal tubes with glass-m ermina RANGES: —55° to +125°C.
They will fully meet the most exacting demands of high CAPACITANCE
RANGE: 001 mfd. to 1.0 mfd.
vacuum, high pressure, temperature cycling, immersion VOLTAGE RANGE: 100 to 600
v.d.c. operating
cycling and corrosion tests.

Available through your local distributor

PYRAMI leciric Company

L.,

GENERAL OFFICES and PLANT NO. 1 PLANT NO. 2
1445 HUDSON BLVD. + NORTH BERGEN, N. J. 155 OXFORD §$T. « PATERSON, N. J.
34 RADIO & TELEVISION NEWS
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7HY do television receivers located only 25 miles
“ from the transmitter often produce weak, snowy

pictures while conventional radios play just as
loudly at this distance as they do when near the transmit-
ter? Is it because of the difference in signals (sound vs
picture) or does it stem from some other cause? Un-
doubtedly, television set owners have asked themselves
these questions many times, sometimes with bitterness,
especially when their sets are expensive ones and the pic-
tures they receive are far from satisfactory.

To set matters straight, the inability of television signals
to travel for long distances stems not from the fact that
they contain video information but because of the fre-
quencies employed. It is an oft-proven fact that the higher
you go in frequency, the greater the attenuation or loss
suffered by the signal. Even though the present TV fre-
quencies (54 to 216 mc.) are not especially high as fre-
quencies go, receivers located only 25 miles from the broad-
cast station are, in most locations, considered in fringe or
marginal areas. )

Now, if you happen to be situated in one of these fringe
areas, your immediate problem is to capture as much of
the available signal as possible and bring this signal to
your receiver. This would be the function of your antenna
and how well you succeeded would depend upon the elabo-
rateness of the antenna, where it was placed, the type of
transmission line used, and how closely the system was
matched. You might find that you obtained a good picture,
in which case your problem was solved. But-—and this is
frequently more probable—you might find that the picture
was weak, lacking in contrast, and covered with a multi-
tude of small spots known as noise or snow.

Television Equipment Corp. Mecodel S$-505. 2-6AKS5S's, 1-12AT7:
high-low band selector switch; gain control.- Metal cabinet. Price
$49.50. Company also makes the Model S-501 “Telecoupler” and
the Model S-503A “Telebooster’”” for multiple set operation. The
S-501 maiches 75 or 300 ohm sets in any combination and will
operate with high-low band antennas. Price $99.50. The S-503A
covers all TV channels without switching and is designed
for use with the S-501 “‘Telecoupler.” Price of unit, $49.95.

1951

October,

MILTON S. KIVER

Pres., Television Communications Institute

The Turner Company
Model TV-1. 12AT7:
75 and 300 ohm inpul
and output. Continu-
ous tuning 54 to 216
mec. (slide rule dial).
“On-Off” switch con-
trols power to TV
set. Designed for
50-60 cycle opera-
tion. Price $57.50.

National Company,
Model TVB-2B. Chan-
nel selector switch
fturret tuner) has fine
and input funing
controls, 6 AK5. Ma-
hogany metal cab-
inet, Price $39.95.

www americanradiohistorv com

Standard Coil Prod-
ucts Co., Inc. Model
B-51. BAKS5: channel
selector switch: has
fine tuning control: de-
signed for 50-60 cycle
operation. Printed cir-
cuit inductors are
used. Brown plastic
cabinet. Price $34.95,

Industrial Television Inc. Mcdel IT-75A ““Auto-

booster”; TV and FM bands: §AKS, 6CB6.
Completely automatic in operation, no tuning,
no channel selection, relay turns booster on
and off. Designed to be placed out of sight
(inside of cabinet or near antenna). Brown
steel cabinet. Price $44.95. Company also
makes Model IT-90A “Cascode Autobooster.”
It is similar to the above model but has greater
gain. Employs an additional 8BQ7 tube. Grey
steel cabinet. Price $89.95. A third model,
the IT-77A “Multibooster” is available for
multiple set operation. Similar to Model
IT-75A. Designed for continuous operation.
automatic relay feature omiited. Price $59.95.

33
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LD.E.A., Inc.’s “Regency” Model DB410. 6]J6: 73
and 300 ohm input and output: high and low
band; 50-60 cycle operation. Additional control
used iqr fine tuning. Brown plastic. Price $32.50.

6J6: 72

Alliance Manufacturing Company’s “Tenna-Scope.”
and 300 ohm input and output: high-low band: selector switch
also used as fine tuning control. TV set’s power switch controls
booster’s "On-Off” switch. Walnut plastic cabinet. Price $29.95.°

Mark Simpson Mig. Co.. Inc. Model MB-2 “Sky Chief,” 2-6]6’s; high-
low band selector switch; 75 and 300 ohm input and output. Selector
switch also used as fine tuning control. Booster's power switch turns
TV set on and off. Mahogany steel cabinet. Price $40.50. Model
MB-3 “Super Sky Chief,” sim-
ilar to above but has more
gain. Uses 4-6]6’s. Both chan-
nel selector switches also act
as fine tuning controls. Ma-
hogany metal cabinet. $75.55.

Tel-a-Ray Enterprises, Inc.’s antenna-mounted booster; 6J6: sin-
gle channel operation only: completely automatic in operation
but does require a 6.3 v. filament voltage from set or separate
transformer; designed specifically for 300 ohm input and output
but will operate with 150 and 75 ohm lines. List price $29.95.

Electro-Voice, Inc. Model 3000 “Tune-O-Matic (top left). 4-6]6’s; 150 and 300 ohm input
and output: 50-60 cycles: completely automatic in operation: TV set’s “On-O#" switch
turns booster on and off. Designed to be placed out of sight inside cabinet or at an-
tenna. Maroon and grey metal cabinet. Price $59.50. Model 3002 ““Tune-O-Matic”’ (lower
left). Same as Model 3000 except uses 2-6BK7’s and is housed in coppertonie metal cab-
inet. Price $39.50. Model 3010 “Tenna Top.” 4-6]6"s; 150 and 300 ohm input and output:
50-60 cycles; completely automatic, relay operated: consists of two units, one mounted
on antenna mast, and a junction box mounted -at receiver. Metal cabinet. Price $89.50.
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It is for these latter situations that boosters were de-
signed. Boosters are basically nothing more than r.f. am-
plifiers and when you attach one of them to your set, you
are, in effect, adding one or more r.f. amplifiers to the one
already existing in the receiver. Your purpose in doing
this is to strengthen the incoming signal to such an extent
that it will produce a picture possessing the full contrast
range and, at the same time, improve the signal-to-noise
ratio so that the picture will be clear and free of annoying
noise spots. Of these two objectives, the improvement of
the signal-to-noise ratio is the more difficult to attain—
and yet, it is the more important. So let us pause and
examine the relationship between noise and weak signals.

The ability of a receiver to amplify a signal is not limited
by the amplification which can be obtained from vacuum
tubes but by the noise which arises from the tubes and the
associated receiver networks. This noise is known as ran-
dom noise because it possesses no fixed frequency, but ex-
tends from zero to frequencies far above any being used
today. . : .

The noise that is developed in a receiver is due to twe
sources, thermal agitation in conductors and electron flow
through tubes. Thermal agitation arises from the random
motion of electrons within a conductor. There is no ex-
ternal voltage applied, but the electrons, using their own
energy, move to and fro along a conductor. This movement
of electrons constitutes a current flow. Since, at any given
instant, a few more electrons are moving in one direction
than in the other, a voltage is set up in the conductor
which is proportional to the net current flow and the value
of the conductor resistance. The polarity of the voltage
due to thermal agitation changes constantly, electrons
moving first in one direction then another. Because of this,
there is no definite pattern to the random voltage, or, for
that matter, any one frequency at which the energy
changes. It has been found that the energy of this disturb-
ance is distributed uniformly throughout the entire fre-
quency spectrum used for communications.

The second source of receiver noise is developed in the
tubes. While there are several components to this noise,
the most important component is due to the shot effect.
The current that flows in a tube is not a continuous fluid
but a moving congregation of separate particles, the elec-
trons. Noise voltages are produced, even when so-called
steady currents are flowing, because at any single instant,
the number of electrons impinging on the plate differs from
the number reaching this electrode at any other instant.

RADIO & TELEVISION NEWS
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Over a measurable period, the current is steady, but in-
stantaneously it fluctuates rapidly due to the non-fluid na-
ture of electrons. It is these instantaneous fluctuations
that represent the noise. )

In a receiver, the noise that is developed by the first
stage (the r.f. amplifier) is actually the most important
because at this point in the system the level of the incom-
ing signal is more nearly on a par with the noise level
than it is at any other point in the receiver. Whatever
noise voltage appears at the grid of the r.f. amplifier is
amplified along with the signal and so, to obtain the best
noise-free picture, we want to have as much signal and as
little noise as possible at the front end of the set.

Right here we have the reason why sometimes a booster
may actually not help the set. Assume that in our regular
TV receiver (without a booster), the noise voltage existing
at the grid of the r.f. amplifier is 10 microvolts and the re-
ceived signal is 30 microvolts. This is a signal-to-noise
ratio of 3 to 1. We figure that if we place a lzlf)}?'Ster aheac‘i thermal “On-Off" switch.
of our set, we should get a clearer picture. is may no Model BB-1 mahogany
be so. . metal cabinet. Price

Suppose our booster, in its input circuit, develops a noise $32.50. Model BB-2 ma-
voltage of 20 microvolts. The incoming signal is still 30 hogany finished wood
microvolts. If the booster gain is 10, then what the r.f. cabinet, Price $37.00.

David Bogen Co., Inc..
2-8]6’s; 75 and 300 ohm
input and output; high-
low band: selector switch
also used as fine tuning
control. TV set’s power
switch controls booster’s

b 1Y :
TS .““ﬂamm
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Tech-Master Products
Company, Model 3375,
6AKS5: high-low band:
has fine tuning control.
Designed for 300 ohms,
will operate with 72 ohm
input and output. Brown
wood cabinet. Available
only in kit form at $16.60.

Blonder-Tongue Laboratories Medel
HA-1.L. ‘'Antensifier,”” 12AV7,
3-6]6’s. Completely automatic, no
tuning, no channel selection, ther-
mal relay turns booster on and
oft with set. Designed to be placed
out of sight but can be used on re-
ceiver if required, Leatheretie
covered wood cabinet. Price $57.50.

The company also makes a tele-
vision distribution system com
prised of three units: the Model
CA-1-M (a commercial version of the
“Antensifier”’); Model DA-2-1-M, «a
distribution amplifier for two out-
lets: and Model DA-8-1-M: an eight
outlet master distribution ampilifier.

Anchor Radio Corpo-
ration Model ARC-101-
100 (bottom), 2-6 AK5's;
high-low band; selec-
tor switch also is fine
tuning control; 50-60
cycle operation. Ma-

The Astatic Corporation Model BT-2 (top). B6AKS5: 75 and 300
ohm input and outpui; two controls (tuning and “On-Off");
continuous tuning, TV, FM, 2-meter ham band., and several
commercial services. Uses Mallory “Inductuner.” Brown plas- hogany leatherette
tic cabinet. Price $34.95. Model BT-1 (center). Same as above covered metal cabi- §
except mahogany metal cabinet. Price $32.50. Model AT-1 net. Price $49.50.
(bottomn) 4.6AK5’s; high-low band: 72 and 300 ohm input and Model ARC-101-75
output; separate gain and two fine tuning controls. Wood (top) same as above
cabinet. Mahogany (AT-1) $54.50, blonde (AT-1B) $56.50. except single 8 AKS op-
eration, Price $37.50.

amplifier will receive is 200 microvolts of noise and 300
microvolts of signal. What is the signal-to-noise ratio
now? 3 to 2, which is not as good as 3 to 1.

So, in this instance, this booster will not help you im-
prove the quality of your picture.

On the other hand, if the noise existing at the grid of
the r.f. amplifier of the booster is less than 10 microvolts,
and the same signal of 30 microvolts is received, then the
signal-to-noise ratio will improve and with it, the quality
of your picture.

From these facts concerning noise, we see immediately
that in choosing a booster we want one which has a low
noise figure. This is certainly as important as gain—be-
cause you can have all the gain in the world—yet if a large
noise voltage exists at the grid of the first amplifier stage
of the booster, you will get a high noise voltage out. And
nothing you can do thereafter will reduce the noise.

Oc¢tober, 1951 37
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Approved Electronic In-
strument Corp.'s Model
A-TVB. 2-6]6's; semi-au-
tomatic in operation: re-
quires no tuning, how-
ever, has ""On-Off""
swiich: dual-channel op-
eration covering 4-5 or
12-13; special boosters
cevering 7-8, 8-9, 10-11,
11-12 available on spe-
cial order, Metal cabinet.

JFD Manufacturing Co.,
Inc’s Model VB “Tuck-
Away” booster. 6]6: sin-
gle channel operation. fac-
tory pre-set: completely
automatic in operation: de-
signed to be used in some
out-of-sight location near
set or near antenna: TV
set’s “On-Off”* switch turns
booster on and off: input
and output impedances not
given, assumes 300 ohms:
metal case. Price $19.95.

DeciMeter’'s Model 300.
2-6]6’s: channel selector
switch: separate gain con-
trol: opening (center top)
lights up when booster is
on and channel number to
which unit is set appears
on screen. Available in
blonde or dark wood case.

Sonic Industries, Inc.
Model IT.7. 6AKS5: con-
tinuous tuning, cover-
ing all TV channels
and FM: 300 and 72
ohm input and output:
extra control is “On-Off”
switch: 50-60 cycle op-
eration. Price $29.95.

LaPointe-Plascomold Corp.'s
Model OB Vee-D-X “"Outboard”
unit. 6]6: single channel oper-
ation: factory preset: com-
pletely automatic: designed to
be used behind TV set or near
antenna: TV set’s “On-Off”
switch operates booster; input
and output impedances not
given, assume 300 chms. Metal -
Hammertone cabinet. $18.95.

Sutton Electronic Com-
pany’s SEC booster. §]6:
high-low band: second
control is fine tuning; 75-
300 ohm input and out-
put: metal case. $34.95.
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Fig. 1. Schematic diagram of a power supply that is widely
used in booster designs. Most of the units on the market today
operate from 110/125 volts, 60 cycles using an isolation trans-
former and a selenium rectifier. There is quite a variation in
the use of a thermal switch. Several of the manufacturers
use relays in lieu of the switch, while others have dispensed
with the switching arrangement entirely. Operation of ther-
mal switch is such that when the television receiver is turned
on or off it will qutomatically operate the booster. On the units
that employ a relay in some form or other. the operation
is similar, as the television set turns the booster on or off.

That the booster manufacturers recognize the situation
is amply revealed by the following excerpt from the litera-
ture of one such manufacturer. He states, in part, that,
“The noise factor of the initial amplifier stages in the TV
receiver fixes the quality of reception. If the noise factor
is high, reception is poor. The “XYZ” booster not only sup-
plies the signal with sufficient r.f. gain to overcome the
noisy television tuner, but possesses a low noise factor to
furnish the best in reception.” Other booster manufactur-
ers, while not giving as extensive an explanation, do stress
in their literature the fact that low-noise circuits are used.

Thus, boosters are designed with two aims in mind: To
improve the signal-to-noise ratio and to amplify the weak
incoming signal. Both are important and both are needed.
A booster capable of high gain but incapable of providing
a good signal-to-noise ratio will give a picture filled with
disturbing noise spots. A booster possessing a minimum of
internal noise but capable of little gain will not amplify
the signal sufficiently to permit it to override the set noise.
So again the picture will be covered with noise spots. Thus
your booster must have both attributes or it might as well
have none. .

Before we leave this subject of noise, it should be pointed
out that we have said nothing about noise generated out-
side the set or the booster. This noise, if present, comes
down the transmission line with the signal and it is indis-
tinguishable from the signal as far as the booster is con-
cerned. To overcome this noise we must attack it at its
source, or, if this is not feasible, to try to keep as little of
it as possible from reaching the signal via the antenna or
the lead-in line. Standard methods of attack include in-
creasing antenna height, antenna replacement, and the
use of shielded lead-in line. It has also been found helpful
to position the booster at the antenna (or at least as close
to the antenna as possible). This serves to strengthen the
signal before it has been subjected to the noise and thus
enables it, with its amplified strength, to better overcome

(Continued on page 104)

Fig. 2. Circuit that is widely used in the design of lower-priced
boosters. A single duo-triode tube is used. The triode sections
are connected in push-pull to provide amplification on all
channels. With those boosters which employ more than one
tube, the circuits vary quite widely. In all such cases. how-
ever, the additional tubes employed provide increased gain.
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TUBE MAN JFA JTURER’S

CONTROL OF
GRID EMISSION

Meters on power supply panel indicate grid bias
and a.c. or d.c. filament voltages. Seven “B-+"
voltages from 10 to 400 volts are available. Voltages
are fed to test panels at top. Phone jacks., shown
at top. deliver the various readings to test wagon.

“":"E ALL know that electron
{ emission results from heating
the cathode, but few people
realize that all elements of an electron
tube, if heated sufficiently, will emit
electrons. As a protection to the con-
sumer as well as the manufacturer,
grid emission testing is being per-
formed more and more each day.

Grid emission means exactly what it
implies, that is, electrons being emitted
from the control grid. A complete ab-
sence of grid current would be an ideal
condition since the grid of the tube is
the input portion in which we place a
high impedance signal. The grid emis-
sion current is independent of short
time variations of applied voltages,
therefore, it does not produce any load-
ing effects in the signal circuits. How-
ever, a high grid resistor will produce
a loss in bias which will easily cause
distortion and tube overload to the
point of destroying the tube. It is im-
portant to know the role of circuit
design. For instance, a cathode bias
resistor offers far better stability than
a fixed bias arrangement.

Tubes under test are operated at
static conditions. The commercial bias
and power ratings applied are normal

October, 1931

with the exception of heater voltage.
The heater voltage is increased a min-
imum of 109, the reason being that
commercial ratings permit a tolerance
of £10%. After all elements of the
tube are heated thoroughly a grid cur-
rent reading is taken and noted. The
next step is to apply a cut-off bias
voltage and again note the reading. In
some instances, plate and screen volt-
ages are increased for additional heat.
These changes are designed to aggra-
vate any defects which may be present
in a tube.

The instrument used to measure the
grid emission currents of receiving
tubes is pictured on this month’s cover.
Along the top are seven panels. Each
panel contains sockets for testing five
tubes at one time. Below this we find
a group of panels which contain grid
bias, plate, and screen voltages. In
front of the test set, facing the oper-
ator, is a test wagon that is used for
all measurements such as plate, screen,
and grid currents. A cut-off bias sup-
ply is also incorporated. Each panel is
independent in operation. Tests run
anywhere from 20 to 65 minutes, de-
pending on tube types under test,
thus the need for a portable unit for

www americanradiohistorv com
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BAccuracy of readings from grid emission test set directly
influences present and future tube quality. Multimeter
arrangements on portable test wagon make it possible
to obtain reliable data on a large number of tube types.

contirol grid current

By
ANTON CARLSON
and

RALPH MORGAN
Tung-Sol Lamp Works, Inc.

EF

Quality control test equipment at the Tung-Sol

plant includes this test set for measuriung the

under adverse conditions.

Data obtained predicts behavior of tubes during
normal expected life. Samples of every production

run are subjected to test procedures like this.

measurements. The capacily of the
test set varies from 5 to 35 tubes at
any given time.

The test results derived not only in-
dicate grid emission, but also presence
of gas and leakage. Residual gas in
the tube is ionized by the electrons,
producing an ion circuit to the nega-
tive grid. Leakage is caused by any
high resistance conductive material
which may be present between ele-
ments.

The following are a few examples of
how to distinguish between gas, leak-
age, and grid emission.

1. When grid current at normal bias
is greater than grid current at cut-off
bias, tubes are considered gassy.

2. When grid current at cut-off bias
is greater than grid current at normal
bias, tubes are considered to have leak-
age.

3. If grid current is approximately
the same at normal and cut-off bias,
grid emission is indicated.

There are some cases, however,
where results of tests cannot be de-
termined until further analysis is made
by an experienced tube engineer.

The test for grid emission current

(Continued on page 166)
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Air view of Long Lines radio-relay station at Mt. Rose, Nev. At an elevation of 10,000 ft., this is highest station in system.
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SLL SYNTEM OPENY
TRANSCONTINENTAL RADI0O-RELAY

By WILLIAM ALBERTS

Original commercial service provides two TV channels—one

east and one west. Other channels will be added as needed.

Radio-relay station at Creston, Wyoming, showing both the re-
ceiving and sending microwcve antennas at two diHerent levels.
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B Y THE time this issue reaches our readers coast-to-
coast commercial television will be a reality. This
video link has been made possible by the completion
of the new microwave radio-relay built by the Long Lines
Department of the American Telephone & Telegraph Co.

This new project is the longest microwave system in the
world and is the product of years of engineering effort and
cooperation by the development, manufacturing, and oper-
ating units of the Bell System.

The relay was put into temporary service on Sept. 4th to
carry the ceremonies in connection with the Japanese Peace
Treaty Conference held in San Francisco. Built in about
three years at a cost of $40,000,000, the system relays tele-
phone calls and radio and video program material along
a chain of 107 microwave towers, spaced approximately 30
miles apart.

The vast distances, together with the large number of
radio channels required, posed many serious problems for
the Bell Telephone Laboratories. Three new developments
provided the answers. First, a new electronic tube was
developed which gave outstanding performance at the
super high frequencies. Second, the Laboratories came up
with a new improved metal lens which would handle thou-
sands of simultaneous telephone calls. A unique system of
filters, representing an entirely new contribution to the
field of communications, was developed. All of this elec-
tronic equipment was built and installed by the Western
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Electric Company, the manufacturing unit of the Bell Sys- e =
tem.

Operating in the 4000 mc. range, the new relay system
employs amplifying equipment at each station to boost the
signal 10,000,000 times before retransmitting.

Initially, the system will provide one east-to-west chan-
nel for television. The west-to-east channel is expected to
be in service within a few weeks.

The story of how this vast system came into being is one
worthy of the days of pioneering. In locating and con-
structing the 107 towers comprising the svstem, the en-
gineers encountered every type of terrain. The first step
in determining a tower site involved the study of topo-
graphical maps and then an on-the-spot inspection to de-
termine clear paths between prospective stations and the
detection of all reflective surfaces, such as water or flat
lands, that might impair the signal. To insure best con-
struction conditions and ease of maintenance. the access-
ibility of the site to all-weather roads had to be considered.

Next. sites about 25 miles apart were tentatively selected
with alternate sites chosen in each instance. The land for
each station was then optioned and field tests were held
to determine the transmission and reception quality of
that particular location.

Following the preliminary tests, borings were made and
soil samples taken to determine the type and depth of
foundation necessary for each station. In addition to se-
curing the necessary FCC authorization, clearance had to
be obtained from the CAA because of the towers and their
rulings heeded as to outside lighting for the towers.

Cutaway view of a typical
concrete station in Long Lines
franscontinental radio-relay
system just put into service.

One of the concrete stations
on the radio-relay route be-
tween Chicago and Des Moines.

n over-
looking Salt Lake City and Great Salt Lake. This is one
of the 107 stations on the transcontinental relay system.

Unusual view of the Cisco-Butte, California station of
the transcontinental relay system. This station is located
in a valley high in the Sierra-Nevada mountain range.

Depending on the location of the stations, the towers
range in height from 40 to 200 feet. In many cases they
are concrete buildings with space on the ground floor for
a gasoline engine to generate emergency power in case of
power line failure.

The second and third floors of the stations house the
storage batteries and associated power equipment. The
amplifying and testing gear is housed on the fourth floor
while the top of each station carries the horn-shaped di-
rectional antennas.

All-in-all this vast engineering feat represents an im-
portant addition to the country’s communications facilities
for both peace and war, provides coast-to-coast network
facilities for the transmission of television programs, and
opens up thousands of new channels for long distance phone
service.

With the completion of this new microwave relay system
the country now has seven telephone highways crossing
the continent. —30-
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LTHOUGH the new 6BN6 gated-

beam pentode was designed

primarily for FM and TV ap-
plications, it occurred to me that its
unusual characteristics would make it
useful for AM applications as well.
Due to its sharp cut-off and high grid
slope, the first application which came
to mind was as a biased detector. How-
ever, due to the extreme “top bend” in
the transfer characteristics, which
gives this tube its limiting properties,
such a detector would obviously be
useful only for weak signals. The
threshold of limiting, though, is on the
order of 1 volt which is ample except
for extreme signals.

In view of these facts the one-tube
receiver whose circuit is shown in Fig.
1A was designed and built. The cir-
cuit is fundamentally similar to the
usual plate detector, with the limiter
grid used as control and the quad-
rature grid, which is not needed here,
being tied to the cathode. Due to the
extremely sharp cut-off of this tube,
the operating point is somewhat crit-
ical, and thus the cathode resistor has
been made variable to take care of
this. It is only necessary to adjust the
rheostat for best reception when the

Fig. 1.

(A} Schematic diagram of a one-tube receiver.

The 6BNG
GATED- BEAM

iy

TUBE

JAMES KARKE

Covering the use of the 6BNG6 tube as a wealk

signal detector and as a superhet converter

on AM broadcast and short-wave frequencies.

set is first put into operation, although
changes in “B” voltage or aging of the
tube might necessitate a later read-
justment. The maximum “B” voltage
for this set is 100 volts, which is the
maximum accelerator vcltage rating.
However, voltages down to 50 volts
will work, with some limitation of the
input tolerance. The “B” current drain
is around 10 ma.

The performance of this set was
right up to expectations. With a 15-
foot first floor indoor antenna, 8 of the
major Chicago stations were received
with ample selectivity and volume.
However, this circuit need not be used
alone, but can be used with an audio
amplifier to drive a speaker, or can be
used as the detector in a t.r.f. or super-
het if adequate means are provided for
controlling the r.f. gain in order to
avoid exceeding the input tolerance
on strong signals.

Since the superhet converter, like
the plate detector, is basically a non-
linear device, it was thought that the
advantageous properties of .the 6BN6
could also be put to use in this service.
The circuit is shown in Fig. 1B. It

Basically, the 6BN6 tube is

used similarly to the usual plate detector, with the limiter grid as control grid

and the quadrature grid tied to cathode.

(B) The 6BN6 as a superhet converter.
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~will be noted that it is quite similar

to the simple detector circuit, except
that the quadrature grid is now used
for oscillator injection. Considerations
of input tolerance, “B” voltage, and
initial operating point adjustment
mentioned for the plate detector also
apply here, especially noting that
a.v.c. or gain control bias may not be
applied to this tube. The quadrature
grid return is made through an r.f.
choke instead of a resistor in order
that any grid current drawn might
not develop a bias and cut the tube
off.

This circuit is an excellent perform-
er, giving high conversion gain due to
its high slope. However, its most
advantageous characteristic is the os-
cillator voltage requirement. Since
the quadrature grid has a characteris-
tic similar to the limiter grid, an oscil-
lator voltage of 1 or 2 volts is suf-
ficient to drive the tube from cut-off
to saturation, and additional voltage
has no more effect. This makes the
design of the oscillator circuit extreme-
ly simple. -First, due to the low volt-
age requirement, the voltage may be
taken from a low-impedance point in
the oscillator circuit, such as the plate

of a tickler oscillator or the cathode

of a Hartley, which increases stability
and minimizes ‘pulling.” Secondly,

_the oscillator need not be designed for

constancy of output with tuning, since
any variations in output are swamped
by the limiting characteristic of the
quadrature grid.

However, it would be much better
to have a gated-beam tube designed
especially for converter service, which
would be similar to the 6BN6. but
which would have a remote cut-off sig-
nal grid, allowing automatic volume
control to be used.

B0~
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By
WALTER H. BUCHSBAUM

Author, “Television Servicing”’

commercial broadcasts using the

CBS color television system,
many technicians have become inter-
ested in constructing converters or
adapters to receive pictures in color.
This article covers one of the most
tricky aspects of this conversion, i.e.,
the method of keeping the color wheel
rotating at exactly the right speed.

In order to receive CBS color trans-
missions in biack and white, the hori-
zontal and vertical sweep frequencies
of the receiver must be changed to
29,160 and 144 cps respectively. When
this is done a black and white picture
can be seen. To inject color, a rotat-
ing disc or drum must be placed in
front of the picture tube. Since the
drums for this purpose are not yet
available we shall discuss only the
disc or color wheel. The diameter of
the disc must be slightly more than
twice the diameter of the picture tube
and this fact limits practical color
wheels to 12 inch picture tubes at the
present. In order to inject color into
the black and white picture, the color
wheel contains blue, green, and red
filters which appear in front of the pic-
ture tube at the samie time as the cor-
responding filter appears at the cam-
era. As shown in Fig. 2, the color
wheel contains six segments, two of
each primary color. The shape of the
color segments is chosen to cover a
maximum screen area and keep the
wheel diameter to a minimum. Since
the wheel has to rotate at 1440 rpm it
must be constructed to provide the
least wind resistance and to prevent
buckling or flapping. Commercially
available color wheels are made by
laminating the color filters between
two sheets of clear plastic. This pro-
vides a fairly rigid disc, slightly more
than 1/16 inch thick. For anyone con-
structing a disc we would advise a
similar procedure, using a good plas-
tic cement and clamping while drying.
Needless to say, the sequence of col-
ors must be correct. The colored fil-
ters must be the same shades as those
used in the studio. CBS has recom-
mended two sets of filters. One set
consists of blue, green, and red filters
made up of Monsanto “E.” Set No. 2

SINCE the inauguration of regular
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The COLOR
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Fig. 1. Color converter with motor control, saturable reactor. and alternat

7

OT.

Covers both manual and antomatic methods and
inclndes complete details on the CBS system.

comprises a blue filter of Eastman
#47 (1/2 density), a green filter of
Monsanto #61 (4/3 density), and a
red filter of Eastman #26.

With the No. 2 set of filters the face
of the picture tube should be covered
with a yellow, Eastman #6 filter. This
is not part of the color wheel but is
taped or glued to the tube permanent-
ly. All of the filters are manufactured
either by the Monsanto Chemical Corp.
or Eastman Kodak Corp., and should
soon be available to the trade. If other
colored filters, having either a differ-
ent hue or light transmission char-
acteristic are used, incorrect colors
will result. The loss of color fidelity
will be especially pronounced in such

Fig. 2. Color disc for a 10-inch tube.
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mixed shades as flesh and pastel col-
ors.

A few words should be said here
about the limitations of the CBS sys-
tem in order to keep the experimenter
from needless work. Depending on the
brightness of the picture, flicker will
be experienced unless there is abso-
lutely no 60 cycle hum in the video or
sweep sections. Color ringing, the ef-
fect of different colors appearing when
a particular object moves quickly, is
also inherent in the system. Color
break-up will occur when you blink
your eyes, tilt your glasses, or make
any swift motion with the head. In
this event the three primary colors
become visible for an instant., Another
thing to expect is lack of brightness.
The light losses through the colored
filters may amount to as much as 907,
requiring a really bright picture. This
can be achieved by using an aluminum
backed screen such as the 10FP4 uses,
and operating the tube at about 12 to
15 kv. Turning off the room lighting
will also help. As a final warning we
should mention the effect of the color
of the picture tube screen on the final
color picture. As every service tech-
nician knows, it is rare to find two

tubes that have exactly the same
screen color. A wide range of purple,
blue, and yellowish white is found

among picture tubes. Since the screen
light provides the “white” of the color
picture, its color will have a consider-
able effect on the final picture. With
the identical color wheel, entirely dif-
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ADJUSTMENT SCREW
NUT (BRAZED 70 BRACKET)

Fig. 3. One type of speed control system.
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CAPACITOR
MOTOR

Fig. 4, Simple manual speed control circuit.

ferent flesh tones, pastel shades, and
mixed colors will be obtained if differ-
ent picture tubes are used. The best
compromise is to select a picture tube
having as pure white screen as pos-
sible.

As mentioned before, the speed of
the color wheel is 1440 rpm. If only
one segment of each color were used,
the speed would have to be doubled.
But since the six segment wheel is the
most practical we will consider only
a wheel speed of 1440 rpm. To get a

. motor operating at that exact speed is
- quite difficult.

Most motors are de-

' signed to operate between 1600 or

1800 rpm unless they have been espe-
cially designed for a particular appli-
cation. It is true that most a.c. mo-
tors can have their speeds adjusted by
varying the supply voltage but this is
not a practical way to get a speed of
1440 rpm since a lot of power would
be wasted and the motor would oper-

ate under unfavorable conditions. Ex-
perience has shown that the best ar-
rangement is one where the wheel is
driven through gears or belts with a
suitable ratio to provide proper wheel
speed while operating the motor at its
rated voltage and speed. For home
use, a single-phase, a.c. motor is suit-
able. Depending on the size of the
wheel and the friction that must be
overcome, this motor can be either a
condenser, inductance starting, or a
shaded pole type. The last type is
suitable for very small wheels since it
has a rather low starting torque. The
size of motor used again depends on
the load and on the availability. In
general, anything between 1/20 and
% hp. can be used. At the time of
writing several manufacturers are pre-
paring to merchandise motors and con-
trol units for the CBS system and
these, of course, are sure to do the job
correctly.

Before describing the different
methods of controlling the speed of the
color wheel we should mention one
more important thing to watch. “Color
phase” means the relation between the
color filters at the receiver and trans-
mitter. For example, if at the trans-
mitter the red picture is scanned while
the blue filter is in front of the picture
tube at the receiver, wrong color phase
results. The singer’s lips will be blue,
her hair green instead of black, and
her skin may have a purple tinge, etc.
It is possible to lock the wheel in at
the correct speed of 1440 rpm and still
get incorrectly colored pictures if the
color phase is wrong. CBS receivers
have a simple cutout switch to over-
come this. The a.c. is cut off for an
instant, slowing the wheel down just
enough to catch the right color phas-
ing again.

Manual Speed Control

The simplest method of controlling
the speed of the color wheel is to con-
trol the voltage at its driving motor.
The capacitor type a.c. motor usually
used for this purpose is quite sensitive

Fig. 5. Circuit diagram of the CBS color disc synchronizing system.
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to voltage changes. It would there-
fore appear simple to connect a vari-
able resistor in series with the motor
and adjust it by hand until the speed
is just right and correct color pictures
appear. Unfortunately, even the least
voltage change may shift the motor

speed ever so slightly but enough to

lose color synchronization. One solu-
tion is to connect a constant voltage
transformer between the motor and
the a.c. line, and then keep adjusting
the rheostat until the proper speed is
reached and maintained. This system
is quite feasible for experimental pur-
poses where constant adjustment is
not objectionable. In Fig. 4 the elec-
trical circuit for such a scheme is
shown. Note that two power type re-
sistors are used, one for rough and the
other for vernier adjustments.

Another scheme for keeping the
color wheel synchronized manually is
shown in Fig. 3. To maintain constant
a.c. voltage at the motor a constant
voltage type of transformer should be
used. The actual speed adjustment is
made by controlling the load the motor
must pull. The original arrangement
of motor speed, pulleys, and wheel
speed is such that the device runs
slightly faster than the correct speed.
When the brake pulley is then pressed
against the belt, as shown in Fig. 3,
the load is increased and the motor
speed is correspondingly decreased.
The pressure on the brake pulley is
determined by the position of the screw
pressing down on it and this permits
a pretty exact adjustment. In actual
operation we have found that this
mechanical control method is some-
what better than the electrical method,
although the latter permits control-
ling the wheel from anywhere in the
room, a feature which the screw ar-
rangement does not:permit. It should
be emphasized, however, that either
method is usable only for experimental
work and not at all suitable for com-
mercial color receivers or converters.

The photograph of Fig. 7 shows a
small color wheel with a rather simple
manual speed control. The vertical
motor shaft has a driving pulley
mounted at the upper end. The rim of
this pulley provides friction drive for
another disc mounted at a right angle
to the motor pulley on the wheel shaft.
The control is provided by the bottom
lever which actuates a screw arrange-
ment forcing the motor shaft slightly
up or down. The up or down motion
determines the speed ratio between
the motor driving pulley and the disc
mounted on the wheel shaft. It
changes the disc diameter against
which the rim of the motor driving
pulley works. Fig. 7 is a small view-
ing unit designed by Celomat Corp.,
with Monsanto filters, and used in ear-
lier days of the CBS color television
system.

Automatie Speed Control

There are many different schemes
available for industrial motor control,
but few of these are applicable for the
CBS color system. The main require-
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Fig. 6. The saturable reactor used by CBS in its color system.

ment here is that the motor speed be
absolutely correct and not even a few
degrees of phase difference or slippage
can be tolerated. Another limiting
factor in CBS color receivers is that
the motor must be capable of operat-
ing from a single phase 60 cycle source
and its speed should not vary with
variations in line voltage. Many tech-
nicians felt that it would be easiest to
use a motor operated from a 144 cycle
source and then supply its power by
amplifying the vertical synchronizing
pulses. Unfortunately the current re-
quired for any suitable motor would
run to several amperes and only a
few transmitting type tubes that could
supply so much current are available.
The required “B plus” supply and the
tubes themselves make this economi-
cally unfeasible.

Before going into other possible so-
lutions of the problem, we would like
to present the CBS method for auto-
matic color sync. The circuit for this
system is shown in Fig. 5. At the first
glance it becomes apparent that this
system uses two conventional vacuum
tubes, a capacitor motor, and a satur-
able reactor. The saturable reactor is
a device rarely used in radio work
and therefore merits some explana-
tion. The inductance of any iron core
coil depends on the magnetic flux in
the iron core. The relation of flux and
coil current can be represented by a
curve which rises gradually and then
levels off. If the core and coil are so
designed, the knee of the curve can
be made either sharp or gradual. In a
saturable reactor two coils are wound
on one iron core. One coil is the con-
trol coil and only d.c. is passed through
it. This d.c. controls the amount of
flux in the iron core. The second coil
is used in series with the a.c. line and
represents an impedance to 60 cycle
a.c. The inductance of this coil, there-
fore its impedance, depends on the iron
core flux which, in turn, is controlled
by the d.c. through the first coil. In
actual operation the a.c. coil acts as
a variable resistor in series with the
motor and the amount of resistance is
determined by the d.c. control voltage
across the d.c. winding on the satur-
able reactor core. Refer to Fig. 4
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and note that the motor speed is con-
trolled by a series resistance R, and
R.. In the automatic circuit of Fig. 5,
the series resistance is represented by
the two-section coils at the left of the
saturable reactor core while the con-
trolling action is provided by the right
hand coil and its associated networks.
An over-all view of a commercially-
built saturable reactor, as used by
CBS, is shown in Fig. 6.

When the “off-on” switch is closed,
the relay contacts will be closed and
the saturable reactor will be shorted
out, The full a.c. line voltage is ap-
plied to the capacitor type motor which
then starts and gathers speed. The
motor drives the color wheel through
a belt and pulley arrangement so de-
signed that at the approximately cor-
rect motor speed the color wheel runs
at 1440 rpm. A small alternator is
mounted on the shaft of the color
wheel. This is effectively an a.c. gen-
erator having two stationary field
poles and six rotating segments. As
each segment passes between the poles
it changes the magnetic flux between
poles and thus a voltage is induced in
the field windings. Each segment rep-
resents a segment of colored filter in
the color disc. Thus the resulting a.c.
induced in the alternator field coil will
be an indication of the speed of the
color wheel. Depending on the design
of the alternator field and segments,
the voltage obtained can be in the
form of pulses very similar to the ver-
tical sync pulses in the color TV set.
In Fig. 5, one side of the alternator is
connected to the plate and second
cathode of the 12AU7 phase comparer.
The 144 cycle vertical sync pulse is
connected to the control grids of both
sections of the 12AU7. The voltage
divider, R;, Rs, E:, and R, serves to
establish the fixed bias on the grids of
the phase comparer tube. R, is usually
called the ‘“color phase control” be-
cause it sets the relationship between
the sync pulse and the pulse picked
up from the color wheel by the alter-
nator. R, Ru, and C: further help in
setting the d.c. operating level for the
phase comparer. R, is usually labeled
“anti-hunt control” because it is ad-
justed to permit smooth action of the

* )
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Fig. 7. Celomat Corp.’s manually-controlled color disc assembly.

entire circuit. The operation of the
12AU7 as a phase comparer is basical-
ly not much different from the action
of the 6ALS5 phase detector in the
“Synchrolock” a.f.c. system (RCA
630). The 6AH6 control tube obtains
its grid bias through R, the 12AU7,
and resistors R, R;, R:;, and B,. The
bias voltage depends on the setting of
the “anti-hunt” and the “color phase”
controls and, most important, on the
current passed through the 12AU7.
Since this current is dependent on the
phase relationship between the sync
pulse and the alternator pulse, this
will control the bias on the 6AH6. The
6AH6 control tube is a simple d.c. ar-
rangement with a fixed plate current
which flows through the d.c. winding
of the saturable reactor. The only
factor which will vary the plate cur-
rent will be a variation in the grid
bias. Whenever the grid bias becomes
more negative, less plate current flows
and the saturable reactor contains less
flux. Reduced to the familiar terms
of the horizontal a.f.c. circuits found
in present TV receivers the action of
this circuit is as follows: the incom-
ing sync pulses are compared with the
locally generated pulses. An error
voltage is developed which is used as
grid bias for the control tube. The
plate current variation of the control
tube, due to the error voltage, deter-
mines the impedance in series with
the motor.

Once the motor has reached ap-
proximately full speed the relay
opens its contacts and the saturable
reactor is connected in series with the
motor. The immediate reduction in
line voltage at the motor results in
reduced speed. If the speed is much
below the correct one, the 12AU7
phase comparer will not be able to
correct it. It may take a few seconds
until the motor speed is near enough
to the correct one so that the auto-
matic control circuit can take effect.
The reason for shorting out the sat-
urable reactor during the starting
period is that a relatively large start-
ing current is required which would
develop a large voltage across the re-
actor coil and greatly reduce starting

(Continued on page 124)
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AUTOMATIC NOISE LIMITERS

NE of the most welcome devel-
opments in modern communica-
- tion receivers is the type of
noise limiter which adjusts its thresh-
hold of limiting to the carrier strength
of the incoming signal, and thus needs
no manual adjustment for any signal
strength. However, it is commonly be-
lieved that the use of such circuits is
limited to diode detectors. In this arti-
cle, though, I will show that they can
be used with the more efficient biased
detectors as well, and can be adapted
to almost any set with such a detector.
The first step in this exposition will
be to take one of these circuits and
show how it works. A very common
form is shown in Fig. 1A, with its as-
sociated diode detector. In Fig. 1B,
the circuit is redrawn without the
detector, to show its fundamentals.
The resistors R. and R, are the former
diode resistors, and have a negative
voltage across them combined with an
audio-frequency component, all propor-
tional to carrier strength, from the

CHARLES ERWIN COHN

Although diode detectors are usually used, here are some

ideas on designing noise limiters usingv biased detectors.

rectified output of the diode. The cath-
ode of the diode is maintained at the
full negative voltage through R, and
and C;. Since the diode plate is tapped
down on the load resistor, it is less
negative than the cathode, allowing
the diode to conduct and pass the sig-
nal through to the output. However,
if a noise pulse comes through which
exceeds the carrier level of the signal,
the plate will go very negative. How-
ever, the cathode cannot follow, due
to the long time constant of R, and C..
Therefore, the diode cuts off for the
duration of the noise pulse, removing
it from the output. The switch across

Fig. 1.
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the diode is for cutting out the noise
limiter when it is not needed.

Next, let us look at the typical plat~»
detector shown in Fig. 1C. We see that
the plate load resistor has a negative
voltage drop across it proportional to the
carrier strength, since the plate current
of any biased detector is proportional
to carrier strength. Superimposed on
this steady drop, of course, is the audio
signal. Therefore, we see that the con-
ditions on this resistor are the same
as those on the load resistor of a diode
detector. Let us replace the load re-
sistor with the input load resistor of
a noise limiter circuit, as shown in Fig.
1D. The two new resistors in the plate
circuit of the detector must each be
exactly half the value of the original
load resistor R,, in order to place the
limiting threshold at 100% modulation.
Other components are unchanged. It
must be noted, however, that audio
chokes or transformers cannot be used
in the plate circuit, since they short-
circuit the d.c. voltage drop necessary
for limiter operation. The plate load
must be purely resistive. Neither can
this circuit be used with a grid-leak
detector, since the voltage drop with
this detector is not proportional to
carrier input, but rather inversely pro-
portional.

The operation of the infinite-imped-
ance detector shown in Fig. 1E is quite
similar to that of the plate detector,
except that the cathode resistor Rs
carries the d.c. voltage drop and audio
signal, instead of a plate load. Thus,
the limiter circuit can be applied to
this detector in the same manner, the
result being shown in Fig. 1F. Again,
the resistors in the cathode circuit are
equal to half the original cathode load
resistor. There is one difference, how-
ever. The voltage drop across the
cathode resistor is positive, instead of
negative as before, so the polarity of
the diode must be reversed. This is
the only change necessary.

The above changes make it possible
to have the advantages of the biased
detector and still use a conventional
noise limiter.

RADIO & TELEVISION NEWS
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By
DAVID T. ARMSTRONG

Part 1. Fundamental design characteristics of
germanium erystal diodes. Future articles of this
series will eover actnal circuit applications in AM-

FM receivers, TV sets, amateur equipment. ete.

ROGRESS in electronics is some-
I times peculiar. In the early 20’s

we had a lot of fun with cat-
whiskers and crystals until these were
supplanted by the more efficient vac-
uum tubes. Recently the catwhisker
and crystal have been assuming an im-
portant function by virtue of the fact
that transit time (the time required
for an electron to travel from one
electrode to another) and noise limita-
tion characteristics make crystals su-
perior to vacuum tubes as detectors
and mixers in microwave radar, as well
as for numerous applications in AM,
FM, and TV, where a diode type vac-
uum tube might be specified.

Research on crystals and catwhisk-
ers, plus improved construction tech-
niques, have made these tiny compon-
ents practical circuit elements. In
many instances they are outperforming
vacuum tubes in special applications
for which crystals are ideally suited.

The fundamental principle upon
which the germanium diode crystal is
based is the established fact that when
a sharp metal point makes an infini-
tesimally small dot (or chisel point)
contact with a semiconductor (usually
a suitably mounted slab of crystal ma-
terial), an electric current will flow
more readily in one direction than in
the reverse direction. Germanium and
silicon are such conductors, and ways
have been devised to produce satis-
factory alloys of these elements so that
commercial utilization of such ‘point
contact” crystal diodes is now feasible.

The theory which has been proposed
to explain the operation of a crystal
is rather complicated and somewhat
beyond the scope of this series. Briefly,
the soldering of the crystal to the cop-
per lead wire forms a large contact

October, 19351

area; the tungsten wire point makes a
small contact area on the germanium
slab. With crystals of germanium, sili-
con, and a few other substances, it has
been found the electrons move across
such a junction more readily in one
direction than in the other. Under such
circumstances rectification occurs. (It
is characteristic of rectifiers that cur-
rent flows more readily in one direction
than in the other.)

Crystals have electrical character-
istics which give them advantages in
certain types of electronic circuits:
their ability to withstand relatively
high inverse voltage and their tendency
to heal a tiny rupture in cases where
there has been a momentary electrical
breakdown. Germanium and silicon
crystals are demonstrating the capa-
bility of duplicating functions previ-
ously performed only by electronic
tubes, as well as the possibility of re-

CRYSTAL DIODES

placing certain tube types in given cir-
cuit applications.

Either the cathode or the anode may
be above ground potential by any rea-
sonable voltage, or both anode and
cathode may be above ground potential
by any reasonable voltage. This is one
distinct advantage the crystal has over
a tube type diode. Moreover, in crys-
tals there is no contact potential to be
bucked out as there is in a tube type

iode. )

Commercial Use

Several million germanium diodes
have been used in television receivers,
and it is anticipated that approxi-
mately four to six million units will be
used in current television applications,
although not all factors are now
known. It is anticipated that several
million will be used in industrial and
military projects. The armed forces are
using them to a very large extent in
computers. Sylvania, Western Elec-
tric, General Eleciric, and Raytheon
report large scale sales, which is a
certain indication that the application
of these components is expanding
rapidly.

Design and Construction

The basic construction of several
types of crystal rectifiers is shown in
Fig. 1. They are simplicity in minia-
ture. There is a small wafer of spe-
cially processed semiconducting ma-
terial and a fine tungsten or platinum
wire catwhisker, precision ground to
make a single fixed point rectifying
contact with the wafer slab. The
whisker is the anode; the germanium
or silicon slab is the cathode.

Fig. 1. Cutaway view of (A) Sylvania’s ceramic type germanium crystal diode.
(B) Sylvania’s glass type germanium crystal diede. (C) General Electric’s ger-
manium crystal diode. (D) Sylvania’s ceramic cartridge type silicon crystal unit.
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TABLE. l.—WESTERN ELECTRIC GERMANIUM . VARISTORS
SPECIFICATIONS AT 25°C. MAXIMUM RATINGS AT 25°C.
Minimum | 0 ., . o Minimurm Peak N
Type Forward Maximum Reverse Current Reverse Voltage lévetx‘.?g?i , Rectified Rgctxfxed
Current (d.c. ma.) for Zero Cec * 1et Current c urget*
(d.c. ma. - . Dynamic Res. (durren ) (sine wave) B
at 1 v. d.c.) at =3 v. at —5 v. at -~50 v. | (d.c. v.) -¢. ma. ma. (ma.

1N43 (400A) | 5 - .02 .85 [ 60 40 125 500

1N44(400B) 3 ) —_ 1.00 115 40 100 400

1N45(400C) 3 -— — |41 75 40 100 400

1N 46(400D) 3 —_— — 1.50 80 40 128 500

1N47*+* 3 .004 — .41 118 30 80 350

#This maximum rating is a function of pulse shape, pulse duration, with a 2 v. rms input, load resistance of 5000 chms, load capacity
and duty cycle. The values given are for low duty cycle and a pulse of 20 yufd.
length of a few milliseconds. NOTES: Temperature range is from —40 degrees C to + 70 degrees C.
##A1s0 tested for a minimum rectification efficiency of 35% at 100 mec. Capacity is approximately 1 ppfd.
TABLE 2.—RAYTHEON GERMANIUM CRYSTAL DIODES
SPECIFICATIONS AT 25° C. MAXIMUM RATINGS AT 25° C.
Mini-
Mini- Maximum Reverse Current tasitiay .
L mum ) Reverse s Peak Rectified
Type Description Forward (d.c. ma. Voltage Reverse R 'f'gd Rectified Surge
Current for Voltage CeCh e Cec he Current
(d.c. ma Zero (d.c.v.} @ urrent) Eu‘re;‘\t for 1 sec.
at 1v. at at at at at Dynamic bty e > (ma.)
d.c.) -2 v. —5 v. 10 v. =50 v. =100 v. Res.
(d.c.v.)
General Purpose 8 — — .08 .8 — 70 80 50 150 500
Video Detector - e b =) . L 50 40 35 128 300
150 v.d.c. Restorer 3.5 — .008 - .10 — 100 80 - 35 100 500
100v.d.c. Restorer 3.0 — — — L .625 120 100 35 100 500
*|U.H.F. Mixer —_ .5 _ —_— —_— — _ 5 28 15 —_—
* |General Purpose 5.0 — —_ .05 .8 —_ 70 860 50 150 500
High Back Res. 4.0 -— .005 —_ .05 — 100 80 38 100 500

IN68 100v.d.c.Restorer 3.0 — —_ — — .625 120 100 35 100 500 -

. *Rectification efficiency at 54 mc. is approximately 60%. #wiRectification efficiency at 100 mc. is approximately 35% (minimum).

#%Qgcillator injection current is .75 ma. Conversion loss at 500 me. NOTES: Temperature range is from —50 degrees C to -+ 100 degrees C.
and noise factor comparable to 1N21B. Capacity is approximately 1 ppfd. .

TABLE 3.—GENERAL ELECTRIC GERMANIUM CRYSTAL DIODES
Maxi- Maxi- Mini- Continu-
Rmum Rmum ’ Back qumd Forward Shunt Peak ous Average RPE;‘E; 4 CSurge

T D ipti Ceverset Ceversi Resistance C?er‘-:a;t Resistance| Capaci- Reverse |Operating| Rectified Cec * et (-f uxirent)
ype Ll slaioz g ux;;en ux:;en at d.c :na at tance V,olgage Reverse Current (r‘::e:t ((,:na S::'

—50 v —10v. —50 v. at L 1v. (upfd.) (25° C) Vclgage (ma.) 25°°C) 25°°C)
(28° C)
(ma.) (ma.) d.c.)

1N48 |General Purpose .833 —_ 60,000 4.0 280 .8 85 70 50 150 400

1NS51 |General Purpose| 1.667 — 30,000 2.5 400 .8 50 40 25 100 300

INS2 |General Purpose .15 —_ 333,000 4.0 250 .8 85 70 50 150 400

1N63 [CGeneral Purpose .05 e 1 megohm 4.0 250 .8 128 100 50 150 400

1IN64* |Video Detector _ e e —_ oo 2.0 20 — —_ — —

1IN65 |High Back Res. .20 - 250,000 2.5 400 .8 86 70 50 150 400

IN69 |CGeneral Purpose .88 .05 59,000 5.0 200 8 78 60 40 1258 400

IN70 |General Purpose 41 .01 122,000 3.0 333 8 128 100 30 90 350

1IN72*%|U.H.F. ) - —_ — e o 2 - 25 5 —

1N73 |Quad —_ .08 — 12.75 _ - 75 - 22.5 60 100

IN74 [Quad —_ —_ — 12.75 —_ — 75 o 22.5 60 100

IN75 [General Purpose .05 —_ 1 megohm 2.5 400 8 128 100 50 150 400
*Tested in special detector circuit for efficiency, at 44 mc. NOTES: Temperature range (except IN69 and IN70) is — 50 degrees

**Design frequency is 500 mc. Operating frequency from d.c. to 1000 C to - 75 degrees C.
et Temperature range of 1IN69 and IN70 is —S50 degrees C to

+ 70 degrees C.
TABLE 4.—SYLVANIA GERMANIUM CRYSTAL DIODES
Minimum s
e Maximum| Reverse Minimum |Maximum l}\{[axu‘num Instanta- Maxi
Continuous| Voltage Forward Average e%urxl‘{ent rs\eous ﬁxlmum
Type Description Construc-| Reverse for Zero Current Anode A ead c urget c everse
tion Working | Dynamic (at 1 v.) Current c no et (£ urlren ) u(.:re)nt
Voltage Resist- (ma.) (ma. P or 1 sec. a-
ance (ma. (max. ma.)

1N34 General Purpose ' Ceramic 60 78 5.0 50 150 500 50 @—10v.; 800 @—50v.
1N34A General Purpose Class 60 75 5.0 50 150 500 30 @—10 v.; 500 @—50 v.
1N35* Matched Duo-Diode Ceramic 50 75 7.8 22.5 60 . 100 10 @—10 v.
1N38 100 v. Diode Ceramic 100 120 3.0 50 150 500 6 @—3 v.; 625 @—100 v,
1IN38A 100 v. Diode Glass 100 120 4.0 50 150 500 5@—3 v.; 500 @—100 v.
1N39 200 v. Diode Ceramic 200 225 1.5 50 150 500 200 @—100 v.; 800 @—200v.
1N 40+ Varistor Plug-in 25 75 12.75 @ 1.5 v 22.5 60 100 40 @—10 v.
1N41#** Varistor Lug-Type 28 78 12.75 @ 1.5 v 22.5 60 - 100 : 4C @—10 v.
1N42%% 100 v. Varistor Plug-in 50 120 12.75 @ 1.5 v 22.8 60 100 6 @—3 v.; 6258 @—100 v.
1NS4 High Back Resistance Diode| Ceramic 35 75 5.0 50 150 500 10 @ —10 v.
1IN54A High Back Resistance Diode Class 50 75 5.0 50 150 500 7 @—10 v.; 100 @==50 v.
IN58 150 v. Diode Ceramic 150 170 3.0 50 150 500 300 @—100 v.; 800 @-~150v.
1INSSA 150 v. Diode Class 150 170 4.0 50 150 500 500 @—150 v.
1IN56 High Conduction Diode Ceramic 40 50 15.0 60 200 1000 300 (@==~30 v.
INS6A High Conduction Diode Class 40 50 15.0 80 200 1000 300 @—30 v.
1NS8 100 v. Diode Ceramic 100 120 4.0 50 150 500 800 @—100 v.
INS8A - 100 v. Diode Class 100 120 4.0 50 150 500 600 @—100 v.
1N60 Video Detector Ceramic 25 30 T 30 150 500 30 @—1.5 v.
1IN71%%% Liow Impedance Varistor Plug-in 40 50 i 15.0 60 200 1000 300 @—30 v.

*Units matched in forward direction at + 1 volt so that current flow- #**%Consists of four specially selected diodes whose forward currents are
ing through the lower resistance is within 107, of that in the higher within a range of 1 ma. with + 1 volt applied. Ratings shown are for
resistance unit. Ratings shown are for each diode. each diode.

#*Consists of four specially selected and matched germanium diodes Units are tested in a circuit employing an input of 1.8 v. rms at
whose resistances are balanced within =+ 2.5% in the forward direc- 40 me., 709, modulated at 400 cycles. Demodulated output across
tion at 1.5 volts. For additional balance, the forward resistances of a 4700 ohm resistor shunted by a S pfd. condenser is a minimum
each pair of varistor crystals are matched within 3 ohms. Ratings of 1.2 volts peak-to-peak.
shown are for each diode. The crystal number ending in *"A” indicates a glass sealed type.
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Over-all view of keyer.
Selector switch, S, is
shown at left while pot
R, may be seen at right.

“T IS no secret that all transmitters

have different keying require-
- - ments. Some buffer stages key
beautifully in the cathode with no
shunt condenser; others need a .01. Try
a different circuit and there are clicks
all over the band unless a 20 xfd. con-
denser is across the key and 30 henrys
are in series with it. The author knows,
from experience.

The big headache occurs when a rig
that has been Keying click-free for
months suddenly develops the little
beasties, for no apparent reason.

Ever since his first tube transmitter,
the author has tailored the keying cir-
cuit to fit the transmitter in question.
For some months past, several VT key-
ers have been built and tested. Dozens
of published circuits are available, all
have been tried, and all have proven
to be deficient in some major or minor
respects. Finally the simple circuit
shown in Fig. 1 evolved, and it has
responded beautifully to every test ap-
plied. It is flexible and adaptable yet
has the minimum number of adjust-
ments necessary to adapt it to different
circuit requirements.

Let’s discuss the deficiencies in other
published circuits for a minute. With
few exceptions, these employ one or
more 45’s, 6A3’s, or 6B4G’s but few of
the articles describing keyers using
these tubes point out that the use of a
VT keyer employing such tubes with
high d.c. plate resistance will result in
a plate voltage drop on the keyed tube
of over 100 volts.

Common transmitter practice is to
start with a crystal or variable fre-
quency oscillator, run through isola-
tion or doubler stages as necessary to

Oc¢tober, 1931

By

COMDR. G. L. COUNTRYMAN, WaHN

VACUUM
TUBE KEYING

Complete construction details on a novel Lkeying

system that can be adapted (o most any ham rig.

a driver (often an 807). This stage is
cathode keyed and the following ampli-
fier, if used, is biased to cut-off. With
the advent of television, it became
necessary to use minimum drive on all
stages to eliminate TVI. Accordingly,
the author and most amateurs de-
signed the stages before the final
amplifier, especially the 807 driver re-
ferred to above, to operate at the
lowest level which would give the
necessary drive to the final amplifier.
When a keyer is subsequently added to
such a stage, it is necessary that the
output of that stage not be decreased
appreciably as it is already operative
at the minimum acceptable level.
The little unit described herein does
just one job-—it keys a transmitter. It
does not turn on an oscillator or the
high voltage to the transmitter. It
does not silence the receiver during
transmission nor put out the cat at
night but it does the job for which it

was designed. beautifully. The experi-
mentally inclined lads can incorporate
this keying unit into other gear to fill
additional requirements. In fact, the
author is now using the keyer in con-
junction with a simplified “Monitone’”’
circuit for perfect break-in. Don’t let
anyone tell you that a v.f.o. and as-
sociated low level isolation and buffer/
doubler stages running continuously
will interfere with reception even on
the frequency to which they are tuned.
At W3HH you can’t hear 'em unless
the receiver r.f. gain is opened so wide
that a signal is distorted or the re-
ceiver blocks. Use of good electronic
engineering practices in connection
with the transmitter construction, and
a balanced antenna to the receiver are
all that is necessary.

Fig. 1 shows the keyer circuit. The
6ASTG is expensive but with its low
plate resistance the plate voltage on

(Continued on page 94)

Fig. 1. Circuit diagram of keying unit. Keyed cathode output terminates in cord and plug.
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R,—220,000 ohm, 2 w. res.

Ro—5 megohm, 2 w. res. (see text)
R;—2 megohm pot

Cy—16 ufd., 450 v. clec. cond.
Co—.01 ufd. mica cond.

Cp—.001 pufd. mica cond.

Cy—.002 ufd. mica cond.

C;—.003 pfd. mica cond.

Cy—.00+4 pfd. mica cond.

C:—.005 pfd. mica cond.

C—.006 ufd. mica cond.

J1—Open circuit key jack

S,—S.p. 6-pos. rotary sw.

T\—Power trans. 550 v. @ 50 ma. center-
tapped; 6.3 v. @ 2.5 amps.; 5 v. @ 2 amps.

V., ——5Y3 tube

V.—6AS7 tube
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Front and rear views of plug-in type
wavemeter. Five coils provide complete
coverage from 1.7 to 70 mc. with am-
ple overlapping of the various bands.

way of measuring wavelength was

by means of a wavemeter consist-
ing of a variable condenser and in-
ductance coil. For greater sensitivity
a detector and headphones were often
needed for checking distant or weak
signals or a buzzer was required to act
as a receiver signal generator. This
basic condenser-coil and measuring in-
strument is still the first and most im-
portant radio tool that every amateur
or other serious technician should have
on hand for checking modifications and
repairs.

Even the Federal Communications
Commission license examinations often
include questions on what is usually
called the “absorption type wave-
meter.”

The writer’s first wavemeter was
built around a variable condenser made
by one of such old-time concerns as
Electro Importing Company, Wm. B.
Duck, Clapp-Eastham, or Wm. J. Mur-
dock, and a cardboard tube wound with
many turns of bell wire. Later a Gen-
eral Radio broadcast type wavemeter
was secured. This instrument covered
down to 200 meters which was short-
wave enough at that time. It is still
among the “antiques’” stored away as
a friendly reminder.

As the higher frequencies were as-
signed for amateur radio operation,
more modern versions were built using

IN THE “spark days” the practical

52

MWAVEMETER”

Complete details on an easy-to-build wavemeter covering

1.7 to 70 me.

plug-in coils and featuring calibration
charts rather than direct readings.

The necessity for checking every
major transmitter change with such
a wavemeter came with “greetings”
from Grand Island (FCC). The wrong
harmonic was getting out, even with
low power. It was DX to be sure, but
not the kind one desires when trying
to hold the privileges of a ham ticket.

Now that the problems of those
“Tennessee Valley Indians” have been
brought upon all radio amateurs, the
necessity for cleaning up unwanted
harmonics and “gremlins” (caused by
continuous or impact oscillations
which must be located before being
cured) is more urgent than ever. In
order to do this it is often necessary to
use the wavemeter near high voltage
circuits and with the equipment going
full blast into a dummy.

Several years ago, the sudden real-
ization dawned on the author that the
nice aluminum-boxed wavemeter-—a
pride and joy with its careful calibra-
tion—was not the instrument to use.
It is a danger trap if used near high
voltage circuits and ‘“high voltage”
starts at 22% volts. The rotor of the
condenser is grounded to the aluminum
box and the plug-in coils cannot be
adequately insulated for real r.f. or d.c.
Fortunately, no shocks had been in-
curred which might have brought the
point home rather tragically.

www americanradiohistorv com

A permanent-coil unit is also discussed.

By
WALTER S. ROGERS
WI1DFES

Out of this awakening grew the
“Hamwavemeter,” a unit which is not
only an improvement but is more con-
venient to use. It is simply but solidly
constructed and provides ample pro-
tection for the normally loaded ham
transmitter. Its range extends down to
the TV bands.

The author has built two versions of
this instrument, as shown in the photo-
graphs. The first is a plug-in type and
the second is a fixed coil type. The
plug-in type covers from 1.7 mc. to 70
me. with ample overlapping of the
bands although it uses only one small
variable condenser. If one is operating
in the higher frequencies, or prefers to
have a set of “‘standards,” the fixed coil
design is recommended. For frequen-
cies above 70 mc., a much smaller tun-
ing capacity—possibly butterfly type
tuning condsensers—will be required.

Before building this instrument some
tests were made with the help of
WI1MOG and it was found that the 2
volt, 60 ma. pilot light in series with
the circuit was the most sensitive of
the simple indicators. See Fig. 1G. The
bayonet type bulbs were easier and
faster to replace if one did burn out.
With reasonable caution, after the first
two burnouts, the losses have been nil.
The small neon indicators showed con-
siderably less sensitivity, but at very
high frequencies the r.f. seems to he
more favorable and thus the General
Electric NE-2 glow lamp type neon,
such as is used in ignition and other
test prods, was wired across the LC
circuit as shown in Fig. 1H. The use of
fixed crystal rectifiers and sensitive
microammeters would make the in-
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strument more cumbersome but can
be incorporated if the builder wants a
very sensitive unit.

Construction

The construction of this unit is
straightforward and simple. Having
built several, the author suggests that
readers construct this instrument in
the sequence outlined since the fitting
of parts is rather important.

The support or handle should be cut
and drilled to the desired size. Bakelite
stock which runs thicker than the %”
and longer than the 10” specified may
be used, especially if greater clearance
between the coil and condenser circuit
is desired. The dimensions given in
Fig. 1A, however, work out well in the
finished model, if the transmitter is
not capable of arcing over more than
two inches of bakelite—amateur un-
loaded transmitters should not do that.
The sizes given are considered safe.

Upon completion of the support or
handle, the next part to be fabricated
is the insulating or isolating rod. See
Fig. 1B. Good bakelite, lucite, poly-
styrene, or similar shafting which can
be made to fit directly, or by means of
couplings, on the 100 pefd. tuning con-
denser and tuning knob will do. Reg-
ular 4" lucite rod, with one coupling
at the condenser end, was used in this
model. See Fig. 1F. In another model,
a short piece of % ” id. fiber tubing
was pinned on the condenser and tun-
ing shaft.

Three pieces of sheet aluminum,
brass, or other stock (about 14¢” thick),
can be drilled and formed as shown in
Figs. 1C, 1D, and 1E. It is usually
easier to bend the piece after drilling.
It is important to have the holes for
the shaft and condenser shaft in good
alignment. In the dial end support,
Fig. 1D, a shaft bushing is made from
a scrap phone jack to provide a better
bearing than the sheet stock alone
provides.

A list of the additional parts re-
quired to complete the instrument is
given in Table 1, along with data for
winding the plug-in coils.

The coil mounting plate shown in
Fig. 1D should be bolted in place with
the 90 degree bracket lip toward the
dial but only after the four-prong
Amphenol socket has been installed.
The two larger prongs of this socket
should be toward the handle as these
were chosen as the coil connection pins.

Next mount the coupling shaft and
the APC type condenser with the
bracket lip toward the socket bracket.
The condenser was mounted with the
stator plates necarest the handle.

The final assembly is the dial plate,
Fig. 1C, with its associated shaft bush-
ing. This was mounted with the 90
degrees away from the handle toward
the coil bracket, which leaves over two
inches between it and the condenser
mounting.

The bayonet pilot light socket is sol-
dered on the two small socket prongs
and then wired in series as shown in
Fig. 1G, using solid wire which is heavy
enough to stay in place and thus be
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Fig. 1. Mechanical details show how various parts of wavemeter are fabricated.

As explained in the text, circuits G and H are simplest forms of wavemeters.

PARTS
100 zufd. tuning cond. with 14” shaft (APC type but not screwdriver adj.)
Bayonet pilot bulb socket
Bar knob for V4" shaft
Four-prong socket and rinag (Amphenol)
Four-prong coil forms, 114" effective dia. (Bud #CF594 or equiv.)
Shaft bushing (made of scrap phone plug)
Small spool of No. 24 en. wire
6-40 x V5 brass roundhead machine screws with hex nuts, as required
Coil form lacquer
2 volt, 60 ma.

QY bkt e e

—_

pilot bulb (buy several as spares)
COILS

1 1.7 to 4.2 me. 62 t. #24 en., closewound about 134" long

2 3.3t07.5mc. 32t #24 en. spaced to 134" long

3 6.8to 15 mec. 17 t. 724 en., spaced to ll/z” long

4 13.5to 83l mc. 71t #24 en., spaced to 15" long

5 26 to 70 mc 2t t24 en., spaced to ¥,”, opposite prongs or far end of coil

Complete parts list and coil data for building your own “"Hamwavemeter.”

more impervious to accidental bending.

The front of the dial is covered with
plain paper, held in place with rubber
cement. A thin coat of coil lacquer may
be applied later to keep the calibration
markings clean.

Finally, the knob is adjusted in place.
Flats were placed on the shaft so that
there would be no chance of the cal-
ibration being lost if the set screws
should be accidentally loosened.

The settings of the coils were
checked with a Millen Type 90651 grid
dip meter before the turns were lac-
quered in place. The dial was calibrated
and marked in India ink, then given a
light coat of lacquer to keep it clean.

Operation

In using any wavemeter or grid dip
oscillator, it must always be remem-
bered that the careful calibration will
be lost if the instrument is too closely
coupled to the LC circuit to be meas-

ured. In other words, the reading will
be affected by mutual inductance with
the circuit to be measured. Thus in
calibrating and reading this instru-
ment, use as loose coupling as possible.
After nearing resonance, as indicated
by the pilot light or dip in the meters
in the circuit being measured, remove
the coil or lengthen the distance be-
tween the coil and the circuit being
measured while still maintaining a
positive reading.

It will undoubtedly require the sac-
rifice of a pilot light bulb or two to
learn that the coil should be brought
into coupling with the oscillator circuit
slowly so as to get an indication rather
than a burned out bulb.

It pays to be careful and it is sin-
cerely hoped that this simple and im-
proved “Hamwavemeter” will keep
some of our fellow hams from joining
the ranks of the “Silent Keys.”

Permanent-coil type wavemeter, ideal when only single band coverage is required.
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S WE come to accept the miracie
f of television, we grow more crit-

-ical of its performance and many
“minor” defects which are overlooked
in the first rush of enthusiasm become
important enough to warrant calling a
technician. One of the most frequent
sources of interference is
noise. At certain times, especially dur-
ing heavy traffic hours, streaks race
across the screen, sometimes ap-
parently tearing or blotting out the
picture. Fig. 1 shows heavy ignition
noise as it appears on the tube. If we
connect an oscilloscope to the grid of
the picture tube we observe a pattern
like the one in Fig. 2. The long lines
are noise pulses which ride in with the
picture and synchronizing signal and,
because they are so much stronger,
dominate the operation of the picture
tube. Usually these pulses are picked
up either by the antenna or by the
lead-in wire and are amplified right
along with the picture signal. In some
receivers these pulses can also be
heard, but if a good limiter and prop-
erly aligned discriminator are used,
the sound section should not reproduce
ignition noise, at least not as badly as
the picture tube will.

Theoretically, the balanced input
type of tuner should cancel out noise
pulses at the r.f. amplifier and the low
impedance. shielded cable type of tun-
ers should shield out all noise. Few
tuners ever have a perfectly balanced
input and perfect shielding is also the
exception rather than the rule, so that
in most cases where strong ignition
noise is present it will affect the
picture.

In Fig. 1, the ignition noise manifests
itself in the form of black streaks,
because the pulse extends into the
“blacker than black” region and cuts
the tube off. In some receivers the
noise will show up as a white dot fol-
lowed by a black streak or else only in
white. This depends both on the polar-
it;” of the video signal, as it is applied
to the picture tube, and the video am-
plifier circuit. In most amplifiers there
will be some clipping of strong pulses
at either polarity and that will deter-
mine their appearance. In the receiver
used for Fig. 1, plate saturation on
strong positive pulses helped suppress
the white portion of the noise so that
only its part in the black region is
visible. In either case the ignition noise
will have a great effect on both the
a.g.c. circuit and the sync section.

e

liminating
onition Interference
n IV Receivers

ignition-

interference

test.

Fig. 1. Automobile ignition
appears as
lack streaks in set under
See text for details.

By
ROBERT GARY

A reriew of possible metheds which can be used

to eliminate a serious cause of TV interference.

If conventional a.g.c. is used, the
noise pulses will be rectified and fil-
tered along with the picture signal and,
if they are strong and frequent enough,
will materially affect the amount of
bias generated. In a weak signal area
this additional bias can reduce the gain
of the set enough to suppress the pic-
ture signal ‘considerably. Such a con-
dition is shown in Fig. 1 where the

' picture appears weak due to the extra

bias generated by the noise. Look at
Fig. 4 and compare the contrast of that
picture with Fig. 1. Ignition noise has
been eliminated from Fig. 4 by using
some of the methods described later in
this article.

The sync circuits of the receiver used
for these experiments were especially
stable and only a slight tearing can be
observed on the top and bottom por-
tions of Fig. 1. In other receivers whole
sections of the picture may be lost or
the picture may fall out of either or
both horizontal and vertical synchro-
nization. Generally speaking the sync
circuits can often be stabilized and

Wwww americanradiohistorv com

most recent models are designed so as
to be immune to any amount of noise
that will give a usable picture. Some
hints for stabilizing sync circuits are
given in a later paragraph.

Ignition noise is not always caused
by the ignition system of trucks and
cars but can also stem from such in-
nocent sources as electric razors, vac-
uum cleaners, and any other device
that has a commutator type motor or
generates a spark. It can be picked
up either by the antenna and the lead-
in, or else it-can come from the power
line and, in rare cases, it is radiated
directly into the receiver. Knowving
the effects, source, and method of
travel of ignition interference we can
now look for ways of eliminating it.

Eliminating Noise at the Source

The simplest procedure would be to
eliminate ignition interference right at
the source and, in some cases, this is
possible. Naturally we cannot require
all cars passing a particular house to
use suppressor type spark plugs, but

RADIO & TELEVESION XNEWS


www.americanradiohistory.com

we can re-route the antenna lead-in
or relocate the antenna in such a way
that it will face away from the high-
way so that the house acts as a shield.
In addition, the use of shielded an-
tenna line, either the coaxial type or
shielded twin-lead, can further reduce
ignition noise before it reaches the re-
ceiver. Coaxial cable should be used
only for receivers having 72 or 50 chm
input impedance and in those sets the
shield is connected to the chassis.
Where 300 ohm input is specified and
shielded twin-lead is used, the two in-
ner conductors are connected to the
antenna terminals. The outer shield
should go to a free terminal from
which a .1 pfd. condenser is then con-
nected to the chassis. In this manner
the shield is grounded for r.f. inter-
ference but not for the 60 cycle power
line which is sometimes connected di-
rectly to the receiver chassis.

There are no receivers of the “hot
chassis” type using 72 or 50 ohm input
to our knowledge.

In the case of household appliances
it will help if the commutator and the
brushes are cleaned and set for mini-
mum arcing. In some cases a suitable
condenser can be used across the a.c.
line. Where it appears that the interfer-
ence is transmitted through the power
line, regular a.c. line filters should be
used. In the rare instances where direct
radiation to the TV set occurs, a bot-
tom plate or shielding of some kind may
help. We know of one instance where
the receiver was against a wall in the
living room and on the other side of
this wall stood an old type refrigerator.
Whenever the motor started up, the
picture would be lost entirely and as
the motor got up speed ignition inter-
ference appeared. Installing an a.c.
line filter helped only slightly, but put-
ting a piece of sheet metal, grounded
to a nearby waterpipe, behind the re-
frigerator reduced the interference
substantially.

Redueing Noise in the Video
Section

To get the best possible picture the
signal-to-noise ratio should, naturally,
be high. This means that we would like
the picture signal to be amplified as
much or more than the noise. At least
the effect of the noise on the a.g.c.
bias should be a minimum. With con-
ventional a.g.c. systems, where the en-
tire video signal is rectified, it is im-
possible to differentiate between noise
and signal. The keyed type of a.g.c.,
however, where only the amplitude of
the synchronizing pulse determines the
bias, has definite advantages in noisy
locations. The duration of the sync
pulse is only 5% of one line, therefore
only 5% of the entire noise can appear
in the a.g.c. In addition, the top of the
sync pulse is usually clipped before
it is fed to the a.g.c. tube, further re-
ducing the influence of ignition noise
on the a.g.c. bias. Some receivers use
a fast acting type of a.g.c. which is
not keyed, but which utilizes only the
sync pulses for the a.g.c. bias. In
these sets a threshold control is usu-
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ally provided to set the operating level
of the a.g.c. system. If this control is
set for best picture under noise con-
ditions, the effect of ignition noise on
the a.g.c. will be very small and a good
signal-to-noise ratio can be obtained.

The only way in which ignition noise
can be minimized in the video ampli-
fier is to clip it off and reduce it to the
level of the video signal. Clipping or
limiting can be accomplished by three
different methods: Grid clipping be-
cause of high bias; plate limiting or
saturating due to low plate voltage;
and, finally, inserting a diode to rectify
and thereby clip pulses. Depending
on the circuit of a particular receiver
either or all of these methods can be
used to reduce the effects of ignition
interference.

A simple method of reducing igni-
tion noise is shown in Fig. 3. This
could be a single stage video amplifier
or else it could be the first of a two
stage circuit. Coupling condenser, C,,
can be shorted out with the following
results. First, the d.c. voltage across
R., the detector load, will range from
2 to 10 volts depending on the signal
strength and the value of R,. This
negative voltage will place a constant
bias on 4, the grid of the video ampli-
fier. R. will normally be so much
greater than R, that it can be neg-
lected. On strong signals, such as ig-
nition noise, the bias at 4 will increase
and cut off the tube when the nega-
tive portions of the pulses go beyond
the cut-off value. If the “B plus” volt-
age on the plate is fairly low, this tube
can be made to operate as a clipper
and limiter, permitting only the vidco
signal to pass and removing everything
of greater amplitude. If the bias is too
high, or the plate voltage too low, por-
tions of the video or sync signal may
be clipped off. The proper values de-
pend on the type of tube used, but for
a 6AU6, a tube commonly used in this
circuit, the following will permit satis-

Fig. 4.

Fig. 2. Pattern of the ignition noise as
it appears on the grid of the CR tube.

2nd DET.

B+

Fig. 3. One simple method of reducing tele-
vision interference caused by Icnition noise.

factory operation: Grid bias— —3 to 5
volts; plate voltage—120 to 150 volts;
and a screen grid voltage of about 120
volts. If the grid bias with the cou-
pling condenser shorted out is too high,
reduce the value of R.. The second ef-
fect of this change is that on strong,
persistent noise condenser C, charges
up, causing some portion of the screen
to be brighter than the rest for a short
period. This flashing is removed when
a directly coupled arrangement is used.

The effect of fixed bias may be ob-
tained in some receivers where a nega-
tive type of power supply is used. If
a negative voltage between —3 and —6
volts is available, the grounded side of

Pattern on the cathode-ray screen after ignition noise has been eliminated.

Notice how the black sireaks which were visible in the pattern of Fig. 1 have now
been eliminated and how the over-all picture contrast has been considerably improved.
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2nd DET.
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Fig. 5. chricxtion of Fig. 4 with fixed bias.

TO VIDEO AMP TO KINESCOPE GRID
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Fig. 6. The 1N34.used as a noise clipper.
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Fig. 7. Double tricde used as video amplifier.

R. is lifted off and connected to the
negative line as shown in Fig. 5. It is
very important to make sure that the
negative voltage point is bypassed to
ground with a sufficiently large elec-
trolytic since otherwise 60 cycle hum
or even low frequency phase shift may
result. If it is desired to get a nega-
tive voltage from a set not now hav-
ing it, remove the power transformer
center-tap from ground and connect a
low value, high wattage resistor be-
tween it and ground. For example, in
a receiver drawing 200 ma. “B plus,” a
negative voltage of 5 volts is obtained
if a 25 ohm, 2 watt resistor is used
between the center-tap and ground.
Adequate bypassing of this resistor
would require at least a 100 pfd., 10
volt condenser. Remember, in this case,
the positive terminal of the condenser
goes to ground.

The results of a fixed bias on the
video amplifier in Fig. 5 are substan-
tially the same as for the circuit in
Fig. 3, except that here the bias is
fixed and can be so arranged that on a
strong signal the sync and picture ele-
ments will not be clipped, while on
strong noise interference the noise
pulses will be reduced. This is accom-

plished without affecting the detector

load resistor R;. In some receivers R,
is part of the a.g.c. system and the
voltage developed across it may be too
great for a directly coupled -circuit.
Reducing the value of R, will reduce
the a.g.c. bias which will upset the en-
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tire i.f. section. In such a case it is
preferable to use fixed bias as in Fig.
5, although the charging action of the
coupling condenser and the subsequent
flashing may not be removed. An-
other case where fixed bias would be
advantageous is where the detector
load is taken from the cathode, re-
sulting in a positive d.c. voltage. This
cannot be utilized as bias and a direct
connection cannot be used.

The method of direct coupling and
fixed bias shown in Figs. 3 and 5 can
be applied in different ways in the
case of two-stage video amplifiers. Di-
rect coupling might be used in the first
stage and fixed bias in the second or
else the entire circuit may be directly
coupled, a system used successfully in
the new 1951 RCA models. The best
way to determine which combination
of circuits to use in a particular set is
either by trial and error or by con-
sulting the tube manual, measuring all
voltages, and then making the changes
accordingly. Since the latter involves
some calculations and study, most
technicians may be tempted to use the
trial and error method. They should,
however, keep in mind that the oper-
ating voltages of all tubes must be
maintained at their proper levels. If
you appear to get detrimental effects,
such as loss of sync or overload, in the
video amplifier, better recheck the
various voltages.

Diode Noise Clippers

The use of a diode as a noise clipper,
especially in mobile receivers, will be
familiar to the ham. The application
of this method to television requires a
little consideration and some very spe-
cial precautions.

Fig. 6 shows one circuit in which the
1N34 crystal diode is used as noise
clipper, directly at the kinescope grid.
In this case the most annoying portion
of the ignition noise pulses was in a
negative direction, causing black lines
across the screen. Looking at Fig. 6,
we find that a negative pulse will drive
the cathode of the diode more nega-
tive than the plate, causing current to
flow through it. In -effect, the noise
pulse is being clipped. To prevent
sync and blanking pulses from being
clipped, the RC time constant of C,
and R, is chosen so that the 15,750
cycle pulses are not affected. In ad-
dition, since they are of constant am-
plitude and frequency, they will merely
set up a d.c. voltage across R, sufficient
to prevent their being clipped. Noise
pulses, in order to be removed, must be

Fig. 8. Oscilloscope pattern oktained by us-
in: the IN34 diode circuit shown in Fig. 6.

Wwww americanradiohistorv com

of greater amplitude than the sync
pulses and overcome the d.c. voltage
across the diode. Furthermore, these
noise pulses are never so repetitive as
to set up their own d.c. level. The re-
sult of using the diode clipper is shown
in Fig. 8, as it appears on the oscillo-
scope. Fig. 2 shows the signal before
the noise diode was added. A very im-
portant consideration in this circuit
is the extra capacity introduced by
this clipping network. The capacity of
the tube and various strays are bal-
anced out by the video peaking coils
to provide the proper video frequency
response. If C; were large and R:
small, a substantial shunt capacity
would be introduced which would re-
duce the high frequency response and
result in loss of picture detail. That is
why a 1N34 and a 470,000 ohm re-
sistor are used with a .1 ufd. con-
denser. The total capacity of this net-
work is less than 12 gufd. and therefore
will not substantially affect the video
response.

In Fig. 7 a double triode is used as a
video amplifier and the two noise clip-
ping circuits are shown in their respec-
tive locations. Note that the polarity
of the one in dotted lines is opposite
the polarity of the one used in Fig. 6.
The reason is that in Fig. 7 the video
signal is applied to the cathode of the
kinescope and the most annoying
pulses go in a positive direction. At
the left of Fig. 7 the polarity of the
crystal diode is the same as in Fig. 6
because the signal at point 4 must
have a negative picture phase.

The location and polarity of the
noise clipping network is best deter-
mined by trying out different arrange-
ments while the noise is present and
checking which diode connection gives
the best results.

In some receivers the sync signal is
taken at the output of the last video
amplifier stage and connecting a noise
clipper will affect the sync pulses in
such a circuit. If the RC time con-
stant of R.~C, is correct, the sync
pulses should not be clipped but noise
pulses riding on them will be removed.
In actual service practice it would be
a good idea to make up a noise clipping
network on a piece of insulating mate-
rial, or else tape it up with a low-loss
tape, and provide clip leads to permit
quick connections wherever it might
be desirable. After the best point for
the noise clipping circuit has been de-
termined, another network is installed,
using available terminal posts and
making regular soldered connections.

Stabilizing Syne Circuits

Reducing ignition noise in the an-
tenna lead-in and clipping it in the
video amplifier often eliminates most
noise pulses before they reach the sync
amplifier, clipper, and separator sec-
tions. In some instances, however, the
horizontal and vertical stability is
still poor even after all these measures
have been taken. To get good hori-
zontal stability it is imperative that
the horizontal oscillator be perfectly

(Continued on page 158)
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A Hiiiazioee MUSIC MAKER

Although strictly a novelty, the instrument covers a

complete octave. Simple nursery tunes can be played.

By
JIM KIRK.W6DEG

"IKE most children with fond par-

ents and doting grandparents,
- A my granddaughter Margie is
plentifully supplied with toys of all
kinds. Generously endowed with dolls
and doll equipment, the problem arose
last Christmas as to what to give
Margie that wouldn’t be a duplicate of
toys she already owned or would re-
ceive from other members of her fam-
ily.

In casting around for a unique gift,
I struck on the idea of building her a
1oy electronic organ. After the original
experimental work was done, the unit
wasn’'t much of a job to build so all of
you fond papas, uncles, and grand-
fathers might consider building such
a toy for your favorite boy’s or girl's
birthday or for next Christmas.

None of the parts used in this toy
need to be purchased. Most junk boxes
will contain all of the required com-
ponents. Originally I had planned to
use fixed resistors for the tuning
resistors and calibrate each unit sep-
arately. This proved to be a time-
consuming and wholly unsatisfactory
procedure so surplus potentiometers
were used instead.

The switches used as keys are single-
pole, double-throw surplus units with
a spring return. No contact is made
when they are in the “center” position.
It would be more convenient if keys,
similar to regular piano keys, were
used with a separate key for each note.
This type of key would also serve to
teach the child the regular piano key-
board.

A possible source of such keys would
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be one of the small toy pianos sold for
children’s use. Contacts made of spring
brass or phosphor bronze could be af-
fixed to the keys in various ways. The
entire instrument could be dressed up
by placing it in a wooden case, possibly
the case that housed the toy .piano
from which the keys were obtained.

If a metal case or chassis is used,
care should be taken to prevent acci-

Over-all views of miniature music maker.
Both hands are used in playing instru-
menti;: as soon as one key is released an-
other is pressed, in a continuous melody.

dental contact with the case if it is
used for a common ground. It is pref-
erable to use a separate ground bus
rather than use the case or chassis as
grounds. This precaution will elimi-
nate any possibility of shock.

In tuning up this instrument, set the
potentiometers at the following values
and then make the necessary adjust-

(Continued on page 122)

Schematic diagram of a musical novelty that can be built from junk box parts.

R+—250,000 ohm pot

Rs, Rs, Ri, R: R Ri R, Ry, Rio, Ru,
R135—25,000 ohm pot

R14—2250 ohm, Y, w. res.

Ry;—400 ohm, YV, w. res.

Rz,
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s7 A 0
B L RI3 Rie—370 ohm 35 w. line cord
R ¢ 3 Ri;—.5-20 ohm wvar. res. (“Volume Control”)
W ° 3 C,—.05 ufd.. 200 v, cond.
“ Co—.1 pfd., 400 v, cond.

C:—.006 ufd.. 400 v. cond.

C;, C:—20/20 pfd., 150 ». elec. cond.

81, Ss, Sa, Ss, S., Se, Sq, Se—S.p.d.t. spring
return sw. (center “Off’)

Sy—D.p.s.t. toggle sw.

Ty—Audio trans. (#6261 unit from BC 456)

To—Output trans. (see text).

Rect.;—75 ma. selenium rectifier

Vi—6J5 tube
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By

F. . CANNENG,
WwW2GCB

CLAMP TUBE
10 WORK

Pual operation cembines good keying characteristics with
a method of medulating a ietrode or a pentode amplifier.

- T HILE the clamp-tube system
“"f for keeping an amplifier’s dis-
sipation within bounds with-
out excitation is well-known, some
other applications of this useful device
are not. With the addition of a few
parts, it can be used to modulate the
tetrode or pentode amplifier, and also
to key it with a practically periect
keying characteristic.
The circuit shown combines these
two functions, giving either AM
screen-modulated phone or absolutely

clickless c.w. by throwing a single
switch. While neither idea is original,
the combination of them in one unit
does seem worthy of description.

In the circuit diagram, only those
parts essential to the operation of the
clamp circuit are labeled. The others
are of the usual value for an 807 class
C amplifier.

With the phone/c.w. switch on the
c.w. side, the following conditions pre-
vail:

The 616, as the grid is at ground

Diagram shews how
clamp-tube system
is designed. A fous-
pole switch provides
simple means of
switching from c.w.
to AM screen-modu-
lated phone use.
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potential, draws a heavy plate current
through R;. This, in turn, produces a
large voltage drop across R; and the
resulting voltage on the 6L6 plate is
too low to fire the VR-150. Hence, the
screen of the 807 is at ground poten-
tial, and practically no plate current
can flow.

When the key is closed, the rectified
grid voltage across the 807 grid leak
is applied to the 6L6 grid, and cuts off
the plate current. The voltage drop
across E; decreases to the point where
the VR tube ignites, thus applying
voltage to the 807 screen. The actua:
screen voltage is the plate voltage
minus the drops across R; and the
VR-150, and is set at the normal value
for c.w. by varying R..

The superiority of this method over
the conventional clamper circuit lies
in the time-delay inherent in the VR
tube. With no other delaying compo-
nents at all, the slight lag in ignition
of this tube gives just the right amount
of lag for a smooth, perfectly clickless
keying characteristic. With a well-
filtered oscillator, the signal has a
chiming, bell-like tone which has elic-
ited many compliments on the air. In
addition, the 807 screen voltage drops
to zero with no excitation while the
conventional clamper merely lowers it
to some value which allows a fairly
large plate current to flow. .

If amplifier keying rather than
driver or oscillator keying is desired,
merely plug the key into J.. Then the
d.c. grid voltage across the 807 grid
leak is applied to the 6L6 grid through
the key, and the clamp-tube circuit
operates as before. This method, in
fact, is greatly to be preferred on the
higher frequencies.

When the phone/c.w. switch is
thrown to phone, the clamp-tube func-
tions as a class A modulator having the
807 screen circuit for its load. In this
position, the VR tube is disconnected,
as it would introduce intolerable dis-
tortion when the negative audio peaks
reached its extinguishing voltage point.
As disconnecting the VR increases the
807 screen voltage by 150 volts, a sec-
ond dropping resistor, R., is introduced
into the supply circuit. This resistor
is adjusted so that the plate-to-cathode
potential on the 6L6 is about 250 volts.
Cathode-to-ground potential of the 61.6
should be 25 volts, and may be ad-
justed if necessary by changing R,. The
807 screen voltage, with zero audio in-
put, should be half the normal c.w.
value, or about 140 volts. This value
may be obtained by adjusting R..

Although a triode-connected 6L6 is
certainly not operating under optimum
conditions in this circuit, so little power
is required from it that distortion is
negligible. The tube works more like
a variable screen resistor than as a
power-delivering modulator.

It is still true that you can’t get
something for nothing in this world,
and this system is no exception. While
doing away with costly and bulky mod-
ulation transformers and power sup-
plies, it also does away with their high

{(Continued on page 111)
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DAVID FIDELMAN

Part 2. How room acoustics influence the quality of a sound

reproducing system. Author emphasizes how such acoustical

properties affect the final selection of your andio equipment.

' NHE serious listener to reproduced

music and speech is interested in
- - attaining as nearly perfect repro-
duction as possible with the present
state of electronic engineering. For
truly good reproduction he should have
a basic understanding of the factors in-
volved in the reproduction of sound, in
the basic requirements for good repro-
duction, in the capabilities and physi-
cal limitations of sound reproducing
systems and their components, and in
the practical applications of these vari-
ous considerations to his own specific
conditions. To obtain the best per-
formance from the reproducing system
with the most efficient use of equip-
ment and at the least expense, he
should also understand the operation
of the various components and their
interrelationships.

The basic considerations which are
imporiant in the reproduction of sound
have been discussed in the first article
of this series. The factors which af-
fect the setup of the reproduction sys-
tem, the manner in which they must
be taken into account, and their appli-
cation to the actual design and con-
struction of the various phases and
components of the system will be de-
scribed in this article. This article will
discuss the over-all setup and design of
the complete sound reproduction sys-
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tem according to the listener's specific
requirements, in accordance with the
fundamental principles and require-
ments of good reproduction.

Because conditions vary so widely in
each individual application, each in-
stallation should be set up with the
particular requirements in mind. Usu-
ally a single complete unit cannot be
purchased which will give results as
satisfactory as can be obtained by a
system set up from an intelligent con-
sideration of these various factors. The
best approach for the audio experi-
menter to follow is to study the condi-
tions which exist in his own case and
compare them with the results he
wants to achieve as outlined in the
first article of this series. (Of course,
economic as well as physical factors
must be given important considera-
tion.) Then consider the various com-
ponent parts of the system which are
capable of giving the desired results
and performing the necessary func-
tions. Certain of these units may be
constructed and others purchased, ac-
cording to the individual circum-
stances. The interrelations between
the various components must then be
considered in combining them to form
the complete system.

Before even starting to set up the
reproducing system, first consideration

www americanradiohistorv com

should be given to the acoustic condi-
tions in the sound pickup and listening
rooms. The electronic and electrome-
chanical components of the system may
all be physically perfect, yet bad room
acoustics can completely destroy the
quality of the reproduced sound. The
techniques of controlling acoustic con-
ditions in rooms are quite well known
and are widely used in the design of
theaters and broadcast studios, but
they have not been very widely applied
in the home even when great care and
considerable expense have been in-
volved in setting up a high-quality
sound reproduction system. The qual-
ity of reproduction will be considerably
improved if proper consideration is
given to room acoustics.

The important factors which affect
the quality of sound in a room are the
size, acoustical reflecting quality, and
the no‘se level. Normally the 'size and
the noise level are factors which can-
not be controlled without considerable
expense, and must, therefore, be com-
pensated. The sound reflecting charac-
teristics, on the other hand, can be con-
trolled and cannot be compensated for
if they are not good. Two important
effects depend upon the sound reflec-
tions in a room—one is the reverbera-
tion, the other the spatial distribution
of sound in the room.

When any sound starts, its intensity
does not immediately reach maximum
because it takes an appreciable time
for some of the sound to reach the
walls and undergo one or more reflec-
tions before reaching the listener. The
intensity reaches its maximum when
the steady-state condition is attained
—the listener hearing both the direct
and the reflected sounds at the same

3¢
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Fig. 1. (A) Living room which displays
satisfactory acoustic properties al-
though it is not as good as the one
shown in (B). (B) Typical living room
which hasbeen arranged togive good
acoustic properties for the acceptable
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time. After the sound source stops, it
also takes an appreciable time for the
various reflections to be completely ab-
sorbed so that they can no longer be
heard. This persistence of sound due
to multiple refiections is called rever-
beration. When sounds are heard with
too little reverberation they appear
unnatural, while too much reverbera-
tion causes them to lose in intelligi-
bility due to overlapping of the various
reflections.

The space characteristics of the
sound reflections are also important in
determining the acoustic quality of a
room. The behaviour of sound pre-
sents a very complex problem-since a
room is actually an acoustic resonant
cavity of fairly large dimensions with
many resonant frequencies. At the
frequencies of resonance the sound is
over-accentuated, while at other fre-
quencies the sound may be suppressed.
With parallel walls, transient vibra-
tions known as “flutter echo”, occur
due to the reflections between the
walls. Concave surfaces tend to focus
sound towards their center of curva-
ture, giving a greater sound intensity
at that point than at other points in
the room thus creating the impression
that the sound originates at the con-
cave surface. For a room to have good
acoustic properties, the spatial sound
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pattern should be as diffuse as possible
at all frequencies, with no standing-
wave patterns and no points of exces-
sive sound concentration. If acoustic
frequency response measurements are
taken in rooms with good and with
poor sound diffusion characteristics it
will generally be found that those
rooms with diffuse sound patterns
show response curves which are fairly
smooth with not too many irregulari-
ties, while rooms with poor diffusion
have a great many irregularities in
their response curves.

Sound diffusion and reverberation
are best controlled by using the proper
quantity and quality of absorbing ma-
terial, correctly placed so as to elimi-
nate sound concentrations and reso-
nances. Diffusion without absorption
can be obtained by adding irregulari-
ties (such as convex projections on a
wall, and panels which are not parallel
to opposite walls) to give more diffuse
rather than direct sound reflections.
Use of the proper proportion of absorb-
ing material and diffusion techniques
serves the dual purpose of diffusing
the sound pattern and preventing an
excessive amount of room reyerbera-
tion. One type of wall treatment,
which gives good results where it can
be employed, is to arrange some deco-
rative pattern of serrated or convexly
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curved reflective surfaces alternated
with absorbing areas. Another method
is to have absorbing surfaces, such as
heavy draperies, rugs, or large open-
ings opposite the large flat reflecting
surfaces,

These various techniques can also be
combined in many ways, and generally
the actual room layout and design will
be a combination of the various sound
diffusion techniques, tailored to fit the
particular requirements. For exam-
ple, a typical living room having good
acoustic properties might be one laid
out as shown in Fig. 1B. The two adja-
cent walls are fairly good reflectors
of sound, but opposite one of these
walls is a large archway leading into
another room, while the fourth wall is
covered with heavy draperies. Thus,
any tendency toward resonances be-
tween the walls is considerably re-
duced. A rug on the floor reduces re-
flections between the floor and ceiling.
The room shown in Fig. 1A is another
layout which has demonstrated satis-
factory acoustic properties, although
the layout is not quite as good as that
of Fig. 1B. One wall is covered with
curtains and draperies; opposite this
is a large archway leading into an-
other smaller room; the floor is cov-
ered with a fairly thick rug under
which is a soft pad; the ceiling and
the two remaining walls are reflec-
tive. There would seem to, be some
tendency toward resonance between
the two opposite reflecting walls in
this room, but the furniture layout
seems to provide sufficient absorption
and diffusion to eliminate any marked
resonances. If any wall treatment
had been found necessary, a panel
with either an absorbing or a diffus-
ing effect in one of the walls would
have been enough to correct the diffi-
culty.

Numerous listening tests have
shown that there is an optimum re-
verberation time for rooms of various
sizes. It is not desirable to make the
walls of a room too absorbent, since
when there is too little reverberation
the sound has a dull, lifeless effect;
however, too much reverberation re-
sults in a loss of intelligibility. The
most desirable reverberation times of
various size rooms for frequencies
from 500 to 1000 cycles-per-second
have been found to be those shown in
Fig. 2. The reverberation times for
reproduced music should be less than
for the same live music, since the
reproduction already contains the re-
verberation of the production studio.
The desirable amount of reverbera-
tion as a function of frequency, rela-
tive to the 1000 cycle value, is shown
as the “optimum time” curve in Fig. 3.

Some reverberation time measure-
ments have been made in rooms like
those shown in Figs. 1A and B, with
results as shown in the ‘“measured
time” curve of Fig. 3. The most im-
portant factor which can be observed
as a result of this measurement is the
considerable lack of low-frequency
reverberation. The reason for this
effect is that the wall and room reso-

RADIO & TELEVISION NEWS



www.americanradiohistory.com

nant frequencies occur in just this
frequency range, so that sound energy
which should be reflected is, instead,
dissipated in friction due to the wall
and room structure vibrations.

The net result of this reverberation-
frequency effect is to make reproduced
music in small rooms sound deficient
in bass. However, this deficiency can-
not be completely compensated by sim-
ple bass boost, because reverberation
adds color as well as volume to the
sound. Listening tests readily dem-
onstrate these conclusions. Another
effect which occurs in small rooms
arises from the fact that a small room
has more reflection than a large room
or auditorium. The main impression
of sound quality is formed in the first
250 milliseconds of reflection: there-
fore because of the greater number of
reflections during these first 250 milli-
seconds the smaller room has a greater
opportunity to impose its characteris-
tics on the reproduced sound. A listen-
ing comparison of the same material
reproduced in the small room whose
measurement is given in Fig. 3 and in
a motion picture theater showed it to
sound definitely better in the theater.

The lack of low frequency reverbera-
tion in small rooms represents a seri-
ous problem in setting up a high quali-
ty sound reproducing system. Years of
listening to sound reproduction have,
to some extent, made us accustomed
to this factor in listening to sound re-
production in the home-—but this is
certainly no solution to the problem
since it merely means accepting infe-
rior quality of reproduction. One com-
promise is to use a certain amount of
bass boost to overcome the apparent
deficiency in bass. Although this does
not give the complete effect of the de-
sired reverberation, with a good loud-
speaker system fairly good sound will
be obtained. The best method of com-
pensating for the lack of low fre-
quency reverberation is by means of a
frequency-selective synthetic reverber-
ation system, which can give complete
compensation for the room defects.
The details of such a system will be
given in a later article in this series.

Once the room acoustics are con-
sidered satisfactory, attention can be
given to the details of the electronic
reproducing system. Any system for
reproducing sound consists essentially
of (a) a microphone for picking up the
sound in the air and converting it into
some more convenient type of vibra-
tion, (b) a means of transferring this
signal either in time by recording or
in space by transmission, and (¢) a
loudspeaker for converting this vibra-
tion back into sound.

At the present time, sound reproduc-
tion systems operate almost exclusive-
ly by means of electrical signals. The
basic system for recording or trans-
mitting sound is essentially that shown
in the block diagram of Fig. 4A. A
microphone converts the sound vibra-
tions in the air into electrical signals
which are then amplified by a sensi-
tive preamplifier. This signal may then
have its frequency-amplitude charac-
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teristics changed in any manner which
may be desirable for the reproduction
process. Further amplification sup-
plies the power to operate whatever
type of transducer or converter is re-
quired for the particular type of re-
cording or transmission system being
used. The final component of the sys-
tem is the recording or transmission
itself. The basic components of any
system for reproducing sound are
shown in the block diagram of Fig.
4B. The reproduction process starts
with the recording or transmission.
which is converted into an audio-
frequency electrical signal by the ap-
propriate type of transducer (such as
a phonograph pickup or radio receiv-
er). The electrical signal is then am-
plified, and passed through an equal-
izer to give the required frequency re-
sponse. A power amplifier supplies the
energy for the loudspeaker to convert
the electrical audio signal into sound
again. The various units and compo-
nents of these systems will be dis-
cussed in greater detail in future arti-
cles of this series.

The availability of simple and inex-
pensive disc recording equipment and
the development of magnetic recording
have made the recording process as
simple as the reproduction process,
therefore many serious listeners and
experimenters are now interested in
recording as well as reproduction. The
program material may originate either
in the experimenter’s home or studio
or, more often, may be a broadcast
from a radio station. A versatile sys-
tem which can be used for recording
from either an actual performance or
from a radio broadcast is shown in
Fig. 4C. The audio signal may origi-
nate either in a radio receiver or from
a microphone, with the specific signal
to be recorded at any specific time be-
ing selected by means of an appropri-
ate switching or mixing unit. The
microphone output would be ampli-
fied sufficiently so that the two signals
are switched at the same level, and
the rest of the recording channel can
be the same as shown in Fig. 4A.

If a completely new system is being
set up, it is generally desirable to con-
sider both the recording and the re-
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Fig. 3. Reverberation time as a function
of frequency in a small room, similar to
those shown in Figs. 1A and 1B. show-
ing optimum reverberation time com-
pared with the measured reverberation.

producing channels at the same time.
In this way both economy of equip-
ment and simplicity of operation are
obtained, since the entire system is
better integrated as a whole. Usually
the signals which are to be recorded
will be either directly picked up by a
microphone or from some remote point
of origin by a radio receiver, whereas
the program material which is listened
to in reproduction will be obtained
from records or from radio broadcasts.
However, there are occasions when
duplicates are to be made from other
records, and where one wants to listen
to certain original sounds in order to
hear how they sound when reproduced
through a loudspeaker. The complete
system can be set up to permit simul-
taneous recording and reproduction
from any of the three types of sound
signal sources in the manner shown
in Fig. 5. This particular setup is quite
simple and flexible, and at the same
time combines all the essential func-
tions for both recording and reproduc-
tion.

Fig. 4. (A) Basic system for the recording or transmission of sound. (B) Components

of the basic system for reproduction of sound from a recording or transmission.

©

Setup of system for recording from either direct pickup or from a radio broadcast.
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Fig. 6, Approximate amplifier power re-
quirements for rooms of various sizes.

The precise form which the various
components will take, and their spe-
cific characteristics, will depend upon
the particular conditions which are to

be met.

The setup of the channel itself will
be one of the four basic setups de-
scribed in Figs. 44, B, C, and 5, de-
pending upon the functions which are
to be performed. The basic character-
istics of the various units will always
be more or less the same, but certain
essential characteristics (such as pow-

er output, voltage gain,

sensitivity,

etc.) must be chosen specifically for

the particular application.

In setting

up the system, considerable care must
be taken in matching the various units

correctly. The major points which
must be considered are:

(a) Type of signal

(b) Input and output impedances

(c) Signal levels and d.c. voltages
Good reproduction will be obtained
only if all of these factors are properly
considered.

The type of signal at any point in
the system may take any one of sev-
eral different forms. The original sig-
nal, of course, is the sound in the air
which is a mechanical vibration. Sig-
nals on discs are in the form of a
mechanical groove, and on magnetic
tape or wire it is in the form of a
magnetized medium. Radio signals
consist of an amplitude-modulated or
a frequency-modulated high-frequency
electromagnetic field. The correct
type of unit must be used to pick up
each of these .signals, as indicated in
Fig. 5, and to convert them to an
audio-frequency electrical voltage or
current. This audio-frequency voltage
or current is then the signal which is
present throughout the rest of the re-
producing system until it is again con-
verted into sound by the loudspeaker.

Every electronic unit is designed to
operate best when the unit to which
its output is connected has some spe-
cific impedance. These input and out-
put impedances will depend entirely
upon the design of the unit, and when

a commercial unit is purchased this
information must be obtained from the
manufacturer. The impedances may
be as low as 2 to 4 ohms for a loud-
speaker, or as high as 1 to 2 megohms
for the input of a voltage amplifier.
Mismatching the input and output im-
pedances will usually introduce dis-
tortion or result in a loss of signal
level, and should, therefore, be avoided.

Careful consideration must also be
given to matching the input and out-
put voltages of the various components
of the system. If the output voltage
of one unit is too high for the re-
quired input of the unit to which it is
applied, serious overloading and dis-
tortion will result, and often the equip-
ment itself may be damaged. If too
little signal voltage is supplied, a high
noise-to-signal level may result, and it
may not be possible to obtain a suffi-
cient sound output from the system.
Attention must also be paid to the d.c.
voltage levels at various points in the
system, since some units can be operat-
ed with high voltages applied to their
inputs, while others would be damaged
by such voltage.

An examination of the literature
furnished with the units will indicate
proper operating conditions.

More specific details and information
about these various considerations are

(Continued on page 161)

Table 1. Input and output characteristics of the various components in a sound reproducing system.

| (o}
COMPONENT LNEU LGN GAIN OR
OR Type of Imped_ Signal level (apprex.) Type of Imped- Signal level {approx.) INSERTION
FUNCTION signal ance Volts DBM* signal ance Volts DBM* LOSS (in db)
Microphone Sound —— —_ —_— Electrical High /low ’ E— —55 —
o | | High 1.0 ~30
Pickup lead Record i - - = Electrical Low 0.01 —30 —_—
Radio receiver Radio . i 10-¢ to 0.01 High 2 _—

{(Tuner) transmission = oo . —= Electrical ‘ Low I 0 —
Preamplifier Electrical High/low | -—— |—80to —3o| Electrical High/low | -— 0 +30 to +60
Switching and | ’ |
mixing networks} Electrical High /low = | 0 Electrical High /low e —12 to O 0to —12
Noise filter ‘ |

amplifier Electrical High/low | i —15 to 0 Electrical High /low ] —_ 0 0to +15
Equalizer or | 1 ‘ ‘

tone control Electrical High/low Sl 0 Electrical High /low — —15 —15

I o g 0 to —@
Gain control || Electrical High /low Any Electrical High/low | Any Usually set at —15
| o ~30 or |
P swer amnvlifier || Flectrical High /low —_ higher Electrical Low 1 to 100 W. ‘-';-30 to +50 Approx. +70
;;oréiwq o Usually Mechanical | ‘

transducer Electrical low 1 to 50 W. | +30 to +47 or magnetic = s _— l\ -

Loudspeaker —i ﬁlectrical Low 1 to 100 W. -+30 to —|—50“ Sound e e l PR H -
#Reference level: 0 dbm =0.001 watt.
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Fig. 1. Over-all view of 20
meter beam built by author.

Featnring high forward (8 to 19 db) gain., up to

50 db froni-to-back ratio, and broad loading over

entire band, this beamn has no eritical adjustments.

"NOR years the author was a strong
< advocate of the 8JK type of beam
- antenna since it was compact, not
critical in adjustment, and had good
forward gain (5-6 db for a single sec-
tion). The big drawback, at least in
the Midwestern section of the country,
was its bi-directional properties and
lack of {ront-to-back discrimination.
Having heard much about the type
beam herein described from amateurs
all over the U.S.A. and after gathering
data from quite a few enthusiastic
users (their R 9 plus signals were proof
enough) the author constructed the
twenty meter beam shown in Fig. 1.
The beam consists of a pair of folded
dipoles spaced one-eighth wavelength
apart with both dipoles driven 135 de-
grees out-of-phase by means of an
eighth wave matching section which is
transposed. For maximum front-to-
back ratio or maximum forward gain
vary the length of this matching sec-
- tion. In this beam, using 300 ohm
Amphenol twin-lead, the calculated
length of 7" 1” for the center of the
phone band seemed to work best. In
actual tests on the air it measured
better than 35 db front-to-back with
excellent forward gain. To calculate
the length of this matching section use
the formula: L = 123V/f where V is
the velocity factor for the transmission
line being used; L is length in feet; and
f is the frequency in megacycles. Any
transmission line from 50 to 150 ohms
seems to match the beam satisfactorily
without a matching transformer (this
was determined by checking with dif-
ferent stations using this type beam).
Quite a few stations were using RG/8U
and some two “pieces of RG/8U. The
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beam pictured is fed with RG/22U twin
coax with an impedance of 95 ohms
and the line is connected directly to
the folded dipole. This line has a very
low standing wave ratio.

Like the 8JK beam, here is a beam
that can be constructed, erected, and
made to operate at high efficiency
without laborious tuning, critical meas-
urements, matching of stubs, etc. But
unlike the 8JK it has a front-to-back
ratio of at least 35 db (many stations
reporting up to 60 db) while still main-

By

HAROLD J. GRUBER.
WIMGP

taining a forward gain of 8 to 10 db
over a dipole antenna. The loading is
broad over the entire twenty meter
band so the dimensions will remain the
same for phone or c.w. operation.
Now to get into the constructional
details of the beam. Fig. 2 gives full
dimensional data as well as the sche-
matic diagram. The dipoles are made
of 61ST aluminum tubing %” o.d. with
035 wall thickness (this material is
usually stocked in twelve foot lengths)
which is joined together with short
pieces of brass rod (could be alumi-
num) as shown in Fig. 3B. The nuts
and bolts are also aluminum. The four
end pieces are the only difficult pieces
to make and can either be a half circle
or shaped with a small radius as shown
(Continued on page 126)

DRIVEN ELEMENTS ARE
135° OUT OF PHASE

LY

..-""---'{__.-
N N

Fig. 2. Beam consists of a pair of
folded dipoles spaced 8 wavelength
apart. Both dipoles are driven 135°
out-of-phase by means of an Ys-wave
matching seciion which is transposed.

»g MATCHING SECTION
3000 TWIN LEAD
( SEE TEXT)
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=
/
50 T0 1so o DIRECTION
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By
LOUIS E. GARNEER,
JR.

CLIPPER

for Deluxe
PULNE GEN

Fig. 1. Clipper-amplifier (shown

“Deluxe Pulse Generator’ unit.

R :

BRAT0

A

This simple two-tube clipper-éﬂ..ﬂplif.ief:-eiln be used by

itself, or, as the author did, in ctin:fiinction with *“The

Deluxe Pulse Generator®® described in last monil’s issue.

author’s article, “A Deluxe Pulse

Generator,” appearing in the
September 1951 issue of Rapio & TELE-
visioN NEws, supplies a pulse with a
waveform suitable for almost all nor-
mal experimental purposes. The pulse
width, pulse repetition rate, and pulse
polarity may be easily varied to suit
the experimenter.

However, when the output signal is
viewed on a scope with a “slave”
sweep so that the pulse may be ex-
panded, it is found to be rounded
somewhat, as shown in Fig. 2B. As
the pulse width is reduced to a mini-
mum, the pulse gradually assumes the
form indicated by the dotted line.

For certain refined laboratory ap-
plications, it is desirable that the pulse
have a “fiat” top, as shown in Fig. 2A.
As the “Pulse Width” control is ad-
justed, the trailing edge of the pulse
should gradually move inward, with
no change in the leading edge, general
waveshape, or amplitude of the pulse,
until, with minimum pulse width, the
waveshape is as shown by the dotted
line.

By the addition of a simple clipper-

61

THE instrument described in the

amplifier circuit to the original pulse
generator, the waveshape of the out-
put pulse obtained may be changed
from the form shown in Fig. 2B to
that shown in Fig. 2A. At the same
time, a much flatter output is ob-
tained, with the output remaining
fixed irrespective of pulse width, pulse
repetition rate, or pulse polarity.

The clipper may be assembled and
wired on a small sub-chassis, and then
mounted on the original pulse gener-
ator chassis as shown in Fig. 1. No
changes are necessary in the front
panel, and the appearance of the in-
strument, number and location of con-
trols and switches remains unchanged.
Power for the clipper is obtained from
the pulse generator power supply.
Connections of the clipper into the
pulse generator circuit are made
through the chassis.

Virtually no changes are necessary
in the pulse generator circuit proper,
except for increased filtering capacity
in the power supply, and for the
change in the size of coupling con-
densers to provide a somewhat less
crowded chassis. The final schematic
diagram for the complete pulse gen-
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erator, including clipper, is given in
Fig. 4. The clipper circuit is indicated
by the dotted lines, and these parts are
included in the sub-chassis visible in
Fig. 1. If the pulse generator is be-
ing built for the first time, it is not
necessary to wire the clipper circuit
on a sub-chassis. It may be incorpo-
rated right on the main chassis, and a
suitable layout chosen.

Circuit Description

Although the operation of most of
the pulse generator circuit has been
covered in the previous article, a brief
review may be appropriate at this
time.

Referring to the schematic diagram,
a 6J6 dual triode is connected as an
unsymmetrical cathode-coupled multi-
vibrator, with a pulsed waveform ap-
pearing across the 1000 ohm plate load
resistor. Frequency of operation and
hence the number of pulses-per-second
is determined by the grid-condenser-
resistor combination. Various grid
condensers may be selected by adjust-
ing 8, while the grid resistance may
be changed by adjusting the 2 meg-
ohm potentiometer (“Frequency” con-
trol). With the values shown, the
number of PPS may be varied from
approximately 1 per second to better
than 100,000 per second.

If desired, the multivibrator may be
synced with an external signal by ap-
plying the signal to its free grid, with
a 50,000 ohm potentiometer used as
the “Sync” control.

The pulsed signal appearing across
the 1000 ohm plate load resistor is
applied to a differentiating circuit
consisting of a 39 pepfd. coupling con-
denser, a 4700 ohm resistor, and a 50,-
000 ohm pot, with the double-pulsed
differentiated signal appearing across
the resistors. Pulse width is varied by
changing the time constant of this cir-
cuit by means of the 50,000 ohm
“Pulse Width’’ control.

After amplification by half of a
12AU7 tube connected as a conven-
tional resistance-coupler amplifier, the
double-pulsed signal is passed through
the other half of the 12AU7 connected
as a clipper, where the negative-going
pulses are removed. Thus, only unidi-

rectional pulses appear after the
12AU7 “Clipper-Amplifier” stage.
Additional amplification of the

pulses is provided by another 12AU7
twin-triode connected as a two-stage
cascaded resistance-coupled amplifier.

The pulses are then applied to the
new clipper circuit. The clipper proper
consists of a 6BN6 gated beam tube.
Here, the tops of the pulses are
“clipped off,” leaving the pulses with a
flat top but much lower amplitude.
The pulses are brought back to ap-
proximately their original amplitude
by means of a wide-band pentode am-
plifier (6CB6), and then applied to the
phase-splitter output tube used in the
original generator.

The 6BN6 tube is a comparatively
new tube, designed primarily for ap-
plication as a combination limiter and
discriminator in FM receivers and in
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the sound circuits of TV receivers. It
has extremely sharp cut-off charac-
teristics, making it especially suitable
for application as a single tube clip-
per. To obtain most effective clipping
action with this tube, it is desirable to
operate the tube with comparatively
low plate and screen voltages.

When connected in this manner, a
signal applied to its grid causes the
plate current to rise quickly to a max-
imum value (on positive half-cycles).
The plate current will not rise higher
than this despite further increases in
applied signal amplitude. On negative
half-cycles, the plate current is just as
quickly reduced to zero. How this may
occur can be easily seen by referring
to the static characteristic curve for
this tube shown in Fig. 3.

Construction Hints

Whether the clipper is built on a
sub-chassis and then mounted on the
pulse generator chassis, or is incorpo-
rated directly into the circuit on the
main chassis, it is important that all
signal leads be kept as short as possi-
ble. Distributed capacities in signal
circuits throughout the pulse gener-
ator must be kept to a minimum if
good pulse waveshape is to be pre-
served, with minimum rise time.

Parts values, except in the 6J6 and
6BN6 circuits, are not especially criti-
cal. The values of the grid resistors
and coupling condensers may be re-
duced without appreciably affecting
the pulse waveshape or amplitude. If

Fig. 4. Clipper-amplifier circuit is shown within dotted lines.

desired, 1 megohm grid resistors may
be used throughout, except in the dif-
ferentiating circuit and in the grid cir-
cuit of the 6BN6. Similarly, .01 ufd.
interstage coupling condensers may be
used.

The power supply voltage is not
critical, but if a voltage other than 300
is supplied by the power supply used,
it may be necessary to change the
values of the series plate resistor and
the screen grid resistor of the 6BNG6
tube to obtain optimum operation. In
general, these resistors should be in-
creased if higher “B” voltages are pro-

(8

vided, and reduced with lower volt-
ages.

Layout is not too critical, but care
should be taken to avoid interstage
coupling. Due to the number of am-
plifier stages used, the least feedback
may cause over-all motorboating and
low frequency oscillation. ¥or this
same reason large filter condensers
are necessary in the “B” supply unless
individual decoupling filters are used
in each stage.

Fig. 2. (A) Waveshape of pulse generator
using clipper-amplifier described. (B) wave-
shape of original pulse generator de-
scribed last month. The waveshape (B) is
entirely satisfactory for general, all-around
testing. For those who desire a more re-
fined instrument, adding this clipper-am-
plifier will provide a test unit having «
much flatter output and one that remaina
fixed regardless of pulse width. pulse re-
petition rate, or the polarity of the pulse.

Specifications

With the parts values indicated, the
frequency coverage is from approxi-
mately 1 PPS to 140,000 PPS in five
ranges, as follows:

RANGE FREQUENCY (As R
(Fig. 4) is adjusted)
1-20 PPS
9-160 PPS
108-1725 PPS
1080-17,250 PPS

(R ) S

PLATE CURRENT (

GRID VOLTAGE

10,800-142,000 PPS
(Continued on page 96)

Balance of circuit is similar to

Fig. 3. Characteristic curve of 6BN6 tube.

last month’s “"Deluxe Pulse Generator.”
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R,— 1800 ohm, 1 w. res.

R, R, R;, Ry,—1000 ohin, 1 w. res.
R, R5—22,000 ohm, 1 w. res.
Rg, R,—2200 ohm, 1 w. res.
R.—68,000 ohm, 1 w, res.

Ry, Ry;—47,000 ohm, 1 w. res.
Ry—510 ohm, V5 w. res.
R1— 18,000 ohm, 1 w. res.
R1+—680 ohm, 1 w. res.

Rips Ry1—50,000 ohm pot
Ri7—100 ohm, V, w. res.
R\«—2 megohm pot
R1«—120,000 ohm, V5 w. res.

Roy—4700 ohm, Y5 w. res.

R..—200 ohm, Y5 w. res.

Rox—27,000 ohm, 1 w. res.

Ros, Ro7y Rug, Ryg—2.2 megohm, V5 w. res.

Ros, Rov—3.3 megohm, V5 w. res.

Roq—470 ohm, 1 w. res.

R;1—560 ohm, 1 w. res.

Cy, Cy, Cig, Cysy Cuy,y Cuy, Coy—40 nfd., 450 v.
elec. cond.

C3z, Ci2, Ciy, Cig. Cox—.01 pfd., 400 v. cond.

C,—.5 ufd., 400 ». cond.

C;—.05 pfd., 400 v. cond.

Ci—.005 ufd., 400 v. cond.
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Cs—350 pufd. mica cond.

Cy—39 uufd. mica cond.

C0—100 ufd., 25 v. elec. cond.

C1i—20 ufd., 50 v. elec. cond.

C1—250 ufd., 25 v. elec. ‘ond.

Css, Cizy Coy—.1 pfd., 400 v. cond.

Co—20 pufd., 450 v. elec. cond.

C.5—80 pfd., 450 v. elec. cond.

S+—D.p. 5-pos. sw.

S:—S.p. 2-pos. sw.

Sa—S.p.s.te sw.

T—Power trans. 325-0-325 v. @ 100 ma.;
6.3v. @ 2.5 amps.; 5v. @ 2 amps.

PL,—6.3 v. pilot lamp

CH,—10 hy., 100 ma. filter choke

Vi—6J6 tube

Vo, Va—12AU7 tube

Vi—6BN6 tube

Vi—6CB6 tube

Ve—6AQS5 tube

Vi—5Y3 tube
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tor. 800 ohm folded dipole. Feed points are
in the lower conductor of the folded dipole.

By
HAROLID HAREIS
Channel Master Corp.

Fig. 1. A five-element yagi using a 3-conduc-

Fig. 2. How the center conductor can be re-
moved from folded dipole in order to permit
its utilization as a connecting rod in stacking.

he YAGI ANTENNA

One of the best TV fringe area antennas. Article
covers methods of stacking and details on how to
obtlain correct antenna-receiver impedance maich.

P NHE emergence of the yagi an-

tenna as one of the most popu-
- - lar television receiving antennas
for use in the fringes of one or two-
channel service areas has been one
of the most interesting antenna devel-
opments of the year.

The yagi antenna was developed by
Hidetsugu Yagi, a Japanese physicist,
and, ironically, it found widespread
use against the Japanese as a mobile
radar antenna during World War II.

The unique feature of the yagi an-
tenna is that only one element is
driven and the one or more elements

¥

in the field of the driven element are
parasitically excited. Due to length
and spacing, these parasitic elements
act as directors or reflectors. The
term “yagi” was originally used to
designate any antenna using a para-
sitic element but present terminology
applies to antennas having two or
more parasitic elements.

The success of the yagi as a televi-
sion receiving antenna has been some-
what dimmed by the difficulty involved
in stacking commercial models so that
the additional gain contributed by the
second bay can be fully realized.

Fig. 4. Types of dipole antennas. See text. Y/
g YP 1% - _4_ —
Fig. 5. Method of choosing correct quar- z,7300 ry Zu-? 2. 260011
ter-wave transformer to match 600 ohm T —— — —
line to the commonly-used 300 ohm line.
Zw=VZ, X Z, Zy =V180,000
Fig. 6. Common method of stacking two
yagis at a half wave. See text for details. Zm= V300 X 600 Zy =425 0"
Fig. 5
" / / / % /
( / / L)
° ).
B v | ]
€
I = = = *2 —*— ] TO SET
b Y
() /l‘ % /
. X / / /a
L _— | / // //
[(®)]
Fig. 4 Fig. 6
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Fig. 3. Stacked five-element
yagi antennas with center

conductors removed from
folded dipoles and used to
provide half-wave stacking.

Since the problem lies chiefly with
impedances it might be well to review
the characteristics of the various di-
poles used in yagi antennas.

In a simple folded dipole (Fig. 4B)
the current divides equally between
the two conductors. Thus, at the feed
point only one half the current is flow-
ing that would flow in a straight
dipole being fed with the same power.
Since the impedance varies with the
square of the current the reduction of
the current by half means that the
impedance is raised four times.

A straight dipole (Fig. 4A) has an
approximate impedance of 75 ohms
thus the two-conductor folded dipole
has an impedance of 300 ohms. In a
three-conductor folded dipole (Fig.
4C) the current is reduced to one-
third at the feed point and thus the
impedance is raised nine times or to
approximately 600 ohms.

In the folded dipole using conduc-
tors of different diameters (Fig. 4D)
if the driven conductor is the smaller
of the two, a larger percentage of the
current flows in the conductor having
the greatest diameter. The current
at the feed point is reduced by factors
relating to the ratio of the diameters
and the spacing between them.

In any parasitic array the addition
of reflectors or directors lowers the

RAPIO & TELEVISION NEWS
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antenna input impedance. In general,
each additional parasitic element re-
duces the impedance still further. The
armmount of the reduction depends
chiefly on the spacing between the
added element and the fed dipole. It
will thus be seen that the use of a
straight dipole in a yagi array con-
sisting of three or more close-spaced
elements is not practical in television
receiving applications since in this in-
stance the impedance might drop to
as low as 25 ohms. In most yagi ar-
rays the addition of more than three
directors no longer affects the im-

pedance adversely since the distance,

between the additional director and
the driven element is too great for
coupling. There is an advantage to be
realized in the form of increased di-
rectivity.

The use of a 300 ohm folded dipole
in a television receiving yagi is pre-
ferred over a straight dipole because
the higher input impedance comes
close to matching the popular 300 ohm
transmission line.

It must be emphasized that the re-

duction in antenna impedance depends
equally on spacing and the number of
parasitic elements. As a matter of
fact, a wide-spaced, five-element yagi
can have a higher impedance than a
close-spaced, three-element yagi.
From a practical standpoint and for
mechanical considerations, the cross
arm on television receiving yagis is
usually restricted to a half wave-
length, particularly on the low band.
This, in turn, means close coupling
between the elements and, therefore,
a low impedance results.- In most
commercial yagis a dipole having an
impedance of approximately 600 ohms
is required. This value is usually ob-
tained in a five-element television re-
ceiving yagi by using one of two types
of dipoles. One type is the three-
conductor folded dipole (Fig. 4C)
which has an impedance of approxi-
mately 600 ohms. The second ar-
rangement utilizes the two diameter
folded dipole (Fig. 4D) which should
have a ratio of 3 to 1 in order to pro-
vide the desired 600 ohm impedance.
Up to now we have considered some
of the problems involved in the design
of a television receiving yagi. In
many cases, however, the gain real-
ized by the five-element yagi is insuffi-
cient for fringe areas. The small
amount of gain obtained by adding
more directors is not worthwhile. The
most common procedure, then, is to
stack these five-element yagis. It is
the specific purpose of this article to
point out why, in most cases, this is
an unprofitable and an inefficient pro-
cedure. A yagi that matches a 300
ohm line as a single bay cannot be
stacked and still match a 300 ohm
line unless certain changes are made.
In pursuing this topic, it is first
necessary to discuss the characteris-
tics of the linear quarter-wave trans-
former. The characteristics of this
quarter-wave section of parallel wire
transmission line are such that it has
the property of matching unlike im-
pedances so that there is no electrical

Oc¢tober, 1951
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Fig. 7. {A) Two 3-conductor folds spaced a one-half wave. (B) The two folds with center
conductor removed preliminary to using conductors as stacking rods. (C) The two folds
used as conventional folded dipoles with the center conductors used as connecting rods.

discontinuity in the system in which
it is incorporated. This characteristic
is effective only for the frequency at
which the transformer equals one
quarter wavelength. The formula for
determining the desired impedance for
the quarter-wave matching trans-
former is:

Zy = VZi X Zy
where: Zy is the unknown matching
impedance
Z: is the input impedance, and
Zo is the output impedance.

As an example, let's determine what
impedance is necessary to match 300
ohms to 600 ohms in the problem of
Fig. 5. - .

These particular values were chosen
for this problem because they are the
ones involved when stacking two yagis
each having an impedance of 300

(Continued on page 90)
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Fig. 8. Characteristic impedance versus
spacing of commonly-used conductors.

Fig. 9. (A) Schematic of Fig. 6 with impedance values included. (B) Schematic showing
resu’tant impedance of two 300 ohm yagis stacked using 3 inch rods spaced at 3 inches
(325 ohms). (C) Schematic and problem: Find antenna impedance value required to
match 300 ohm line when stacked with 3% inch rod spaced at 3% inches (350 ohms).
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By
HAROLD BECKER

Eastern Editor
RADIO & TELEVISION NEWS

Manufactarers spend literally millions eaeh year to help you

sell their products. It is to your advantage to use such material.

HAT the consumer thinks of the television tech-
Wnician is just as important to the parts manu-

facturer as it is to the technician himself. The
manufacturer has long recognized that the backbone of
his replacement business is the technician and anything
that discredits the technician will, in the final analysis, af-
fect his (the manufacturer’s) business.

To offset the indignities heaped upon television tech-
nicians by national magazines, local citizens’ groups, and
other media of propaganda, the leading tube manufactur-
ers have taken up the technician’s battle through positive
advertising and promotion propaganda. The theme serves
to place the technician on the same level as other business
folk and emphasizes the importance of the service he ren-
ders to his community.

In a dynamic campaign that reaches magazine readers,
television viewers, and radio listeners, Sylvania makes the
average consumer conscious of what the radio-television
technician means to the community. For the first time
the local technician as a medium of ‘“service” will be fea-
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tured in national magazine campaigns, spot radio announce-
ments, and a national weekly television show. Specifically,
Sylvania is running a national advertising campaign in
Life, Look, Saturday Evening Post, and Colliers and a
weekly television show, “Beat The Clock” over the CBS
network at 7:30 p.m. every Saturday night in all major
television markets. The September and October magazine
insertions feature Paulette Goddard while the November-
December ads spotlight Patrice Munsel.

To allow the service dealer to tie in with its national
campaign on a local level, Sylvania has made a dealer kit
available through its local distributors. The kit contains:

1. Streamers and pasteboard displays for both window
and counter use coordinated with the national magazine
campaign to give continuity of recognition at the dealer
level.

2. A series of direct mail cards promoting the theme of
the national magazine campaign. Room for dealer imprint
allows for local association with the national pitch.

3. A 60-page book of radio spot announcements aimed
at those service dealers who use the “extra” in sales pro-
motion.

For maximum impact you should coordinate your local
promotions with those carried out on national level. Tim-
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ing in this case could be an important adjunct to the suc-
cess of your promotion. This service dealer campaign has
been in progress since March and time has proven that,
when correctly executed, it can promote new business.
Utilizing the theme, “Serving the Community—Your
Neighborhood Radio-Television Technician,” the RCA Tube
Department’s campaign focuses the spotlight squarely on
the service dealer. It promotes the idea that the local
radio-television servicing technician is a merchant ready
and able to fulfill his role in servicing the radio and tele-
vision sets in the community. It places the service dealer
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in that group of businessmen who have long been accorded
“professional” status. In short, it is aimed at combating
the often repeated phrase, “screwdriver mechanic,” and the
voluminous amount of bad publicity recently heaped upon
the television service technician.

Highlighting the campaign is a large size window display
(21”x30”) which depicts the service dealer as a member of
his community offering his radio and television service
ability in its interest. The banner headline tells the story,
“Serving the Community—Your Neighborhood Radio-Tele-
vision Technician.” A smaller reproduction (10”x14") of
this display is available for counter use.

A series of direct mail cards carries out the same theme,
emphasizing the service dealer’s place in the community
and the nature of his business. The entire campaign is in-
tended primarily to add greater prestige to the local serv-
ice dealer.

The Raytheon Manufacturing Company continues to pro-
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These sales aids represent only
a few of the thousands that manu-
facturers make available to their
dealers and distributors.  Pre-
pared by merchandising and ad-
vertising experts, these counter
cards, window streamers, service
aids, and product identification
campaign materials, can mean
dollars to you if you will take ad-
vantage of this promotion service.

mote its “Bonded Electronic Technician” program in the
latest service-dealer window displays. The handsome
5-color display (17”x24") boldly proclaims the Raytheon
“Code of Ethics” for the protection of the consumer. This
theme is unquestionably more timely today than ever be-
fore in the service industry. Consumer respect for the
technician is at its lowest ebb and any promotional coun-
terbalance such as this will tend to raise the stature of
the local technician in the eyes of his community.

Probably the most revolutionary promotion to be under-
taken in the radio-television service industry in recent
years is the “Easy Budget Plan” recently introduced by the
Hytron Radio and Electronics Corporation. It places serv-
icing costs on a par with equipment costs and thus insures
a better business standing for the local television techni-
cian.

Since the television technician is principally a dealer in
services, this new Hytron plan allows him to sell his service
on the same installment basis available to set dealers. The
plan comes at a time when many consumers are faced with

(Continued on page 128)
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LOUD slam of the shop screen
f door announced that -Barney

- was back from the service call
he had started on only a few minutes
‘before.

“Mission accomplished!” he said,
making a sign of smug self-approval
with circling thumb and forefinger.
“It was the old story: they had moved
the TV set across the room and, as a
result, had more lead-in than they
needed. Someone had told them that
twin-lead could not be spliced; so,
since they thought they might some-
time want to return the set to its
original position, they rolled the extra
twin-line into a neat little coil and
poked it into the back of the set. As
you can guess, Channel 4 was very
blizzardy, and 6, 7, and 9 could not be
seen at all.

“As soon as I whacked off the extra
lead-in, everything was hokey-dokey.
1 sold the man one of those little plastic
twin-line splicers and showed him how
he could use it.to restore the chunk
of line we had amputated if he ever
wanted to move the set back to where
it was. Then I checked the ion trap to
make sure it had not been jarred out
of adjustment when the set was
moved. Sure enough, it was off quite
a little; so I put it back where it
belonged and at the same time touched
up the focus. The guy was most happy
to learn that nothing serious was
wrong with his set, and he paid the
service charge without a whimper,
even though I had only been in the
house about ten minutes.”

“Good boy!” Mac applauded. “I espe-
cially like-the fact that you checked
that ion trap. Often when a technician
Jocates a simple trouble, it seems to
the customer that he is being charged
an awful lot just to be told that his set
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SERVICE BENCH CHATTER

was not plugged into the wall socket,
and so forth. What he can’t always

" understand is that if the technician

had not been called away from his
bench, he could have made that five
dollar service charge and more with-
out stepping outside the shop. In such
a case, the service charge is really not
for what the technician does at the
customer’s home; instead, it is to com-
pensate him for the income he lost by
being called away from his bench.

“However, an alert technician can
invariably make some little adjust-
ment on a set, such as touching up the
linearity or centering controls, that
will produce an easily-seen improve-
ment in reception. This minor service
usually takes only a few seconds to
accomplish, and it leaves the customer
with the happy feeling that he has
received a good return for his money.
In this case, he really did, too. If that
ion trap had been-left out of adjust-
ment, it could easily have ruined the
picture tube in a short time.”

“Oh yeah,” Barney interrupted,
“there’s one other thing. After the
set was turned off, the tube continued
to emit flashes of light like heat light-
ning every few seconds all the time I
The man said it would
continue to do this at a decreasing

frequency rate for as long as two

hours after the set had been shut off
and even the plug pulled from the
wall socket. I promised to ask you
about it.”

“That’s a timely one!” Mac ex-
“Just last
week I wrote a letter to the engineer-
ing department of a large kinescope
manufacturing concern and asked
about the same thing, for I had no-
ticed it happening on a set we had in
here for service. The engineers wrote
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back that quite often a tube will have
what they call ‘cold emission’ and con-
tinue to emit electrons sporadically for
some time after all heat has left the
cathode. The filter condensers on the
high voltage circuit retain a charge
for a long time and maintain a poten-
tial on the tube electrodes after the
power has been cut off. This potential
directs the bursts of electrons to the
screen and causes it to flash. The engi-
neers said they did not know how to
prevent it and did not think anyone
else did either. However, they left the
impression that it was nothing to
worry about, outside of the rather
spooky feeling it gives you to see a
‘dead’ set carrying on in that fashion.”
* “TI had to do a little service on my
own set last night,” Barney said as he
placed an a.c.-d.c. set on the bench
and started removing a defective filter
condenser. “Right in the middle of the
wrestling matches, the whole screen
went dark except for a streak right
up and down the middle of the screen
about a quarter of an inch wide. I was
feeling mightly low when I saw that,
for I figured something must be wrong
with the horizontal portion of the
deflection yoke. I reasoned that if any-
thing was wrong with any other part
of the horizontal deflection Ccircuit,
there would be no high voltage, for the
set uses a horizontal flyback type of
high voltage circuit; and that would
mean there would be no illumination
of the screen at all.

“However, with the same dopey im-
pulse that makes a man who does not
know from nothing about automobiles
get out and lift-the hood and peer

‘beneath it when his car won’t start, I

pulled the set out from the wall and
looked into the back of it. The first
thing I saw was a tiny but very bright
little spark on top of the 6BQ6G hori-
zontal output tube inside the high-
voltage cage. Right away I shut off
the set and poked the tip of my solder
gun through the louvres of the cage
and reheated the solder on that plate
cap; then I turned the set back on, and
it took right off and played all right all
the rest of the evening.”

“That was a queer one,” Mac mused.
“Apparently the expansion and con-
traction of the tube broke the solder
connection between the cap and the
plate lead, but the separation was so
tiny that the current arced across it;
and, while this current was too low to
sustain any appreciable amount of de-
flection, it was sufficient to produce
enough voltage to illuminate that nar-
row streak on the screen.”

For a little while there was silence
in the shop as each of the men became
engrossed in his work. Mac was in-
stalling a new quadrature coil in a
gated-beam TV sound detector, and
Barney was installing new filter con-
densers in the small set. Barney was
through first, and after he had cleaned
both cabinet and chassis and put the
two together, he placed the receiver
on the secondary bench and snapped it
on for the thirty-minute check that

(Continued on page 159)
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Compiled by KENNETH R. BOORD

"T IS a pleasure this month to ded-

icate the ISW DEPARTMENT
- - to Radio Roma, Rome, Italy.
Through the courtesy of David Dary,
Manhattan, Kansas, we present the fol-
lowing interesting data from officials
of the Italian Radio:

“In September 1946, when it was
decided to resume special broadcasts
for listeners abroad from Radio Roma,
many people thought it was an ex-
tremely difficult—if not impossible—
undertaking. In fact, the only ma-
terial which had been saved from the
destruction of the once-so-outstanding
Roman Short Wave Center, ‘Prato
Smeraldo,” consisted of two senders,
miserable remains of a technical plant
for which we were envied by the whole
world and which was composed of
eight powerful transmitters with 50
and 100 kw. aerials and with a dense
system of directional and omnidirec-
tional antennas.

“But in 1946, ‘Prato Smeraldo’ was
nothing but a name and a heap of
broken walls. Thus was it reduced by
war and by pillage during the period
of Armistice. And yet, the Italian
Broadcasting System was not only ap-
preciated everywhere in the world, but
it also had true and faithful friends.
With these old friends—scattered over
the world—the Italian Broadcasting
System had to re-establish former re-
lationships, and the extent of this sole
problem may give an idea of all the
other difficulties which had to be over-
come.

“First of all, the technical means we
had at our disposal were not modern
or efficient enough to facilitate our
purposes. Nevertheless, in spite of all
obstacles and impediments, by and by.
persevering as we are, we succeeded
in making our voice reach the four
cardinal points. The beginning was
difficult, indeed, but it was a matter of
fact that Italy was still alive in her
Sons in North and South America, in
Africa, in Europe, and in Asia.

“In many directions our signals were
almost overcome by the broadcasts of
other countries equipped with more
powerful technical means. Italy’s voice
was caught only by those who patient-
ly tried to get it. And, in that first
period of time, our musical programs
necessarily had to be short, although
their artistic value undeniably was
superior to any other. As a matter of
fact, we practically had to extend our
service to the whole world with only
two transmitters which were not even
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particularly powerful, and we also had
to take into consideration which were
the best hours for most listeners.
“Meanwhile, the Roman Short Wave
Center was rebuilt. Now it is entire-
ly completed through the help of the
Italian Broadcasting System, and it
has started its programs, taking the
place of the old plants of ‘Busto Arsi-
zio.” Buildings for machinery and staff
have been finished. The directional
and omnidirectional aerials, with their
supporting pillars, are working now.
Already, five modern short-wave trans-
mitting plants with 50 to 100 kw.
aerials are functioning. We are—and
may be justly—proud of the fact that
new life was given to the Roman Short
Wave Center through such Italian
firms as Messrs. Marelli and Messrs.
Marconi, and through Italian techni-
cians and workers who equipped it
with the most modern and, from the
technical point of view, with the most
perfect new transmitters.
“Unfortunately, since no interna-
tional agreement has been reached for

the use of frequencies in short-wave

broadcasting, our position is a rather
difficult one, especially because Italy
is among the ‘lastcomers’ who do not
have free or exclusive channels in the
potent short-wave bands. But our
technicians, no doubt, will overcome
these temporary difficulties. They will
avail themselves of any scientific
progress in this field to make our
voice—just as in the past—reach any
part of the world with an always more
perfect clearness.

“The numerous letters and reports
from our listeners abroad furnish the
best proof of the results which have
been achieved to date. These letters
and reports are the expression of the
most ‘affectionate’ feelings and they
show with what interest our transmis-
sions are followed. Of course, there
also are listeners who complain that
they can not hear us every day. We
realize this regrettable position and
we are very sorry for it. But for the
time being, we cannot but assure them
that we shall undertake every effort
to avoid this inconvenience. In fact, it
is our aim to assure the best possible

(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 2+
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
either above or below the frequency given. “A”
means frequency is approximate,
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reception anywhere as well as to al-
ways radiate ‘top-class’ programs. Day
by day, we do our best to give to our
news bulletins, to our musical pro-
grams, to our talks, and so on, that
cheerful and attractive charm that
may bring us the greatest number of

‘affectionate’ listeners.

“To prepare the best possible pro-
grams, we have engaged specialized
collaborators who make up the texts
of the bulletins and who translate and
read them in foreign languages. Each
day, 59 programs in 29 languages are
radiated. Each of these programs con-
sists of a news bulletin, a musical por-
tion, and features.

“Thus, our sole aim is to make

(Continued on page 142)

This is the short-wave antenna installation
of Radio Roma. Rome, Italy which em-
ploys both directional and omnidirectional
antennas for its short-wave broadcasts.



www.americanradiohistory.com

Pactical

SOUND

ENGINEERING

By H. M. TREMAINE, D.Sec.

Audio Consultant

cording and reproducing systems

are, as a rule, resistive combin-
ing networks designed to provide a
means for combining several separate
sources of sound signals or program
material into one composite signal.
Provision is also made whereby the
levels of each input may be controlled
individually without affecting the set-
tings of other controls in the network.
The network also provides an imped-
ance match and isolation for each
individual control.

A “master gain” control is generally
included to allow the “fading” in and
out of the several inputs simultane-
ously. The master control may be a
part of the mixer network or it may
be placed somewhere in the output cir-
cuit, controlling the over-all gain of
the system. Mixer combining networks
are constructed of non-inductive re-
sistors similar to those employed in
attenuators. Such networks must not
affect the frequency response of the
incoming program material. There-
fore, the mixer network must have a
uniform frequency characteristic over
its entire operating range.

The mixer controls are generally
placed in a cabinet or console which
also houses a vu meter, master gain
control, equalizers, talk-back system,
and any other equipment essential to
the mixing operations. In some in-
stances, the console may house the
microphone preamplifiers, equalizers,
filters, line amplifier and “patch bay”
(jack strips) for convenience of opera-
tion. .

"The network may be designed for
either parallel or series connection of
the loss pots. The circuit may be bal-
anced or unbalanced with respect to
the ground. The input impedance is
generally one of the standard values,
such as 150, 250, or 600 ohms. Stand-
ard output impedances are 250, 500,
and 600 ohms.

Two losses are encountered in a
mixer resistive network, a fized loss
caused by the mixer “building out” re-
sistors, and a wvariable loss which is

SOUND mixers used in sound re-
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Fig. 1. A commercially-
built, modern ladder
type attenuator unit.

Part 8. A discussion of sound mixers as used in

present-day recording and reproducing systems.

caused by the loss setting of the mixer
pot. The first loss is fixed by the net-
work design and is called the mixer
“insertion loss’”; the second loss will
- vary with the mixer pot setting and
depends upon the levels required to
properly mix the program material.

Two types of mixing are in use—
“high level” and “low level.” The first
is the most commonly used, and re-
quires a preamplifier before the signal
is fed into the mixer console. In the
second system, the signal is sent di-
rectly into the mixer pot without am-
plification. This latter method is prac-
tically obsolete, and is not used in pro-
fessional systems.

The benefits derived from the use of
high-level mixing are two-fold: (1)
the signal-to-noise ratio is increased,
and (2) the effect of mixer pot contact
noise is greatly reduced. Also, ampli-
fying the program material before
mixing allows a greater latitude in the
control of the signal levels.

Mixer pots should be selected with
care, with particular attention to con-
tact noise and wear. The average vari-
able attenuator has a noise level of
approximately minus 120 dbm, which
is ample for all purposes. The electri-
cal configuration may be a bridged,
plain T, or ladder type.

Basically, an attenuator, or pad, is a
resistive “network” consisting entirely
of resistance elements, so designed
that, when it is inserted in a circuit,
a given amount of attenuation or con-
trol of the signal level may be ob-
tained without the introduction of any
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frequency or phase modification. When
attenuators are properly designed and
terminated, it is possible to control
the reduction in level, in the order of
several thousand to one, without dis-
turbing the impedance match or the
frequency response of the circuit into
which they have been inserted.

It will be noted throughout this dis-
cussion that the terms “impedance”
and “resistance’” are employed inter-
changeably, since attenuators are con-
structed of non-inductive resistors
which offer no appreciable impedance
and only d.c. resistance. Thus, the d.c.
resistance is equal to the impedance.

Attenuators may be either fixed or
variable. Both types are constructed
of “non-inductive” wirewound or car-
bon resistors. If the pad is to be of
the variable type, such as those used
in mixer consoles, it is generally con-
structed on a frame having a series of
contacts and one or more slider arms
to control the amount of resistance in
the circuit. The resistors are soldered
directly to the inner ends of the con-
tacts within the frame. The interior
of the frame is then filled with a com-
pound as a protection against mois-
ture.

The variable type attenuator is usu-
ally constructed so as to have a total
loss of 40 to 50 db in steps of not more
than 1.5 db. When the slider engages
two contacts, the loss is one-half or
0.75 db. Changes in level of this mag-
nitude cannot be detected by the hu-
man ear, therefore the reduction in
level appears gradual and smooth.

RAPIO & TELEVISION NEWS
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However, the last few steps near
maximum attenuation are somewhat
greater than 1.5 db to facilitate fast
“fades” and ‘“cut-off.” A typical vari-
able bridged-T attenuator is illustrat-
ed in Fig. 2, its electrical configuration
in Fig. 3.

A bridged-T variable attenuator con-
sists of two fixed resistors, R,, and two
variable resistors, R. and R.. See Fig.
3. The fixed resistors, R:, are equal to
the line impedance while the variable
arms are varied inversely in fixed
steps. In a “T"” type attenuator the
contact noise remains constant, there-
fore the signal-to-noise ratio varies
with the loss setting of the pot. The
advantages in this pot are that its im-
pedance remains constant at any point
in its range and that it has no “mini-
mum insertion” loss at its zero posi-
tion.

In Fig. 1 is shown a “ladder” type
attenuator which is also continuously
variable and is similar in its construc-
tion to a slide-wire potentiometer. Its
electrical configuration is given in
Fig. 4.

Although ladder pots have not been
looked upon with favor in the past be-
cause of their design, with modern
improvements they are to be preferred
over the plain or bridged-T types. In
the ladder pot the contact noise is
attenuated with the signal; therefore
it has a lower noise level. Although
the input and output impedance varies
somewhat for a single pot, when con-
nected into a mixer network contain-
ing several inputs, the impedance
variation may be ignored.

Looking into the input of a ladder
pot, the impedance remains constant
up to about 45 db of loss; after that it
drops to about one-half. However, as
this is beyond a useful point, it makes
little difference. The impedance vari-
ation will be reduced in proportion to
the number of input positions in the
network.

The output impedance of a ladder
pot remains constant over its entire
operating range down to about 5 db
of loss. After that, the impedance in-
creases about 20 per-cent. The advan-
tages of the ladder pot are; lower ini-
tial cost, one slider arm, one row of
contacts, and a good signal-to-noise
ratio. Because of its configuration,
the ladder pot has a 6 db minimum
insertion loss at its zero position. For
recording purposes, the slide-wire de-
sign is far superior to the contact type
because it allows a continuously vari-
able change in loss, in fractions of a
db.

Fig. 5 shows the circuit of a sim-
ple four-position mixer network, em-
ploying an unbalanced parallel circuit
grounded on one side. It will be ob-
served that resistors R, to Ra, are
placed in series with the output of
each individual attenuator. Also, a
resistor, Rus, is connected in series with
the output circuit. These resistors are
called “building-out” resistors. Their
purpose is two-fold: First, they are of
such value that they maintain the cor-
rect impedance match between the
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various attenuators. Second, they iso-
late the action of the pots from each
other, thus preventing interaction be-
tween circuits.

Although the circuit in Fig. 5 is
shown using bridged-T attenuators,
ladder pots or plain-T pots may be
substituted if desired. If ladder pots
are used, the fixed insertion loss of the
mixer will be increased 6 db or the
equivalent insertion loss of one ladder
pot. It will be further noted that both
the input and output impedance, Z,,.is
the same for this particular circuit. If
an output impedance different from
that of the input is desired, an imped-
ance-matching transformer may be
used at the output, as shown.

As previously stated, this circuit is
unbalanced and grounded on one side,
therefore circuits balanced to ground
can not be directly connected to the
input unless an “isolation” or ‘“repeat
coil” is interposed between the incom-
ing line and the input of the attenu-
ator pot.

Mixer circuit diagrams are gener-
ally drawn with ground connections at
various points in the circuit but in
actual practice separate insulated
ground wires are run from the several
ground points to a central ground ter-
minal, as indicated in Fig. 5. Ground-
ing the circuit in this manner reduces
the possibility of accidentally ground-
ing the circuit at some other point,
thus creating a ‘“ground loop” which
may pick up hum and noise from sur-
rounding equipment.

Mixer consoles are generally made
of steel since this not only provides
protection for the mixer components
but also provides a certain amount of
“magnetic shielding.”

<"
~ R2
W 1
Al N Al
~
R3

Fig. 3. Wiring diagram of bridged-T atten-
uator. In the more expensive commercial
units, R: and R, are multiple tapped re-
sistors, as shown in the photo of Fig. 2.
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Fig. 4. Wiring diagram of the ladder type
attenuator illustrated in the photo, Fig. 1.

The shields of the interconnecting
wires must also be connected to
ground at one point, if ground loops
are to be avoided. The wire used for

Fig. S. Circuit diagram of a simple, four-position mixer network which
employs an unbalanced parallel circuit grounded at a single point.
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Fig. 6. A series-connected
mixer network. The mixer
pots are connected in se-
ries with terminating re-
sistors across each output.
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SHIELD

CONDUCTOR

INSULATED CONDUCTORS

Fig. 7. Two types of suitable mixer cable.

this purpose consists of a twisted pair
(tinned copper, enameled) covered
with a flexible copper shield. A cloth
braid over the outside of the shield in-
sulates it from other pairs, and thus
avoids the creation of ground loops.
Mixers may also be wired using un-
braided, shielded pairs. In this type
construction, the shields of all similar
level pairs are tied together by solder-
ing every few inches. This method is
often employed in mixers designed to
operate near radio transmitters where
strong r.f. fields may be present. For

Fig. 8. Wiring diagram of a split-mixer used to control two or more channels.
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sound installations the braided-type
pair is more desirable, as the ground
may be “lifted” at a particular piece
of equipment or rack, and circuit diffi-
culties traced. Illustrations of wire
suitable for mixers are shown in Fig. 7.

Fig. 6 illustrates a “series-con-
nected” mixer network. It will be ob-
served the mixer pots are connected
in series, with terminating resistors
R;, Rs, R:, and R; connected across the
output of each attenuator. The com-
bined output is taken at the first and
fourth controls and connected to the
primary of an output transformer, Ts.

The principal objection to this cir-
cuit is that the pots cannot be ground-
ed and are “floating” which may
induce serious leakage at the high
frequencies. Also the incoming lines
or devices must be isolated from any
physical connection to the mixer pots
by a repeat coil. This circuit is not
recommended for professional use.

A “split-mixer” is one that may be
separated electrically into two or more
sections for the purpose of controlling
two or more recording channels from
one mixer console. This method is
often used when recording an orches-
tra and choir simultaneously. “The cir-
cuit of a mixer network designed for
this purpose is shown 'in Fig. 8. Al-
though the circuit shows only four
pots, any number of positions may be
added, provided the proper value of
building-out resistors are used and the
correct impedance match is main-~
tained between the various circuits.

When the key switch is in its nor-
mal position as shown, mixer pots
R, and R. are in parallel with the lower
group E: and R, through the trans-
formers T, and T.. Master gain con-
trols are shown at Ry and Ri. With
the key switch in this position the out-
put signal appears at the secondary of
transformer T..

When this circuit is used as a split-
mixer, the upper group of attenuators
is connected to transformer T, and
T,, thus providing two separate out-
puts. Two master controls, Ry and
R;, afford separate control of the lev-
els from each section whether the
mixer is split or not. When the key
switch is in the split position, a ter-
minating resistor, R, is connected
across the primary of transformer 7..

The value of the “building-out” re-
sistors, Ra: to Ras, Fig. 5 and Rs to Ry,
R:: and Rs, Fig. 8) may be computed
by use of the equation:

N—1
N 41
where N equals the number of mixer
positions and Z,; the input impedance.
Thus, for a six-position mixer of 600-

ohms impedance,

_6—1
T 6+1
As stated earlier, a fixed insertion loss
is created by the building-out resistors
Ry in the network. This loss may be
calculated as follows:

db insertion loss = 20 log N
(Continued on page 114)
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"PROOF OF THE NEW 0-7 0SCILLOSCOPE'S
OUTSTANDING PERFORMANCE

i, unretouched photogra

se characteristics of the NE
MODEL O-7. To the
square wave — to the right
wave as they actually appear ont the screen. §
Two highly severe tests tO make on any®

scope (only the

best of scopes will
show traces like
these) — 2an the
O-7 really Comes
through.

Below are actud
ing frequency respon
KIT OSCILLOSCOPE_

NEW STYLE AND BEAUTY

flz]);ltc: that’s modern
s Sa:the trend of to
1 cue right up 10
cfabineg 52%1"5 th? ¥

i anel construcei

Lt tphaenei-ezmd rear cover cstllf:ir:a he
e b essed flange of th (o
e cor:xriganng sharp edg:s and
pointe "shelf”rs. T‘l'le voltmeter ];:{)d
el Ehelr or "mounted”’ in n
\ e 218 a')r,u‘:-{e moved about onum’

oo Bt ihus the new com e
size and s 1193 ly designed cabiPacr
52 Heathkit ffat:llfés

yet functional —
?ﬁy‘.and Heath-

¢ minute. Note
ew V-5 and AV

A STATEMENT FROM
ORMER

CHICAGO TRANSF
note the outstand

1t is indeed gratitying to
ing sales records you are puilding with you
Heathkits.

This sales success is readily understand
able, since we are cognizant of the high
quality standards you have established for
your component suppliers.

We at Chicago Transformer are proud that
our product has contributed to the recog-
nized quality and increasing popularity ot
Heathkits.
CHICAGO TBANSFO_BMER DIVISION

Essex Wire Corporation
Jla QU=

L.S.RACINE . 74"
Vice-President and Sales Manager

A STATEMENT
T FRO
SIMPSON ELECTRICAQZO.

In choosi B
Kit Voypng Simpson Meters for .
standard (’)fﬁ;‘?t Heath Co, hx;;\ss 1:;: their Heath.
quality of ml meter quality, T, a new high’
sign that hasatgnal, karKém:he- same high
for building ,,?lven Simpson th ip and de-
Yate” is found in tha S That Stabtion
ment, = in the Heathkit Mett:Y ]c}ceu_
ter Move-

SIGNED
SIMPSON ELECTRIC CO

HEATHKIT PRECISION RES\STORS
are required for

W hete exact resistance values
h Co. has spar¢

instrument accuracy, the Heat 3
ing the finest resistors ayan-
factured bY

a0 effort in §u'pplv1ng e
ble. Precision resistors as fOATL.
¢ and Wilcor Cotp-s

COLLEGES ysE HEATHKITS

Colleges and

Continental Carbon_Inc., an¢
meet the rigorous AN (Joint _Armv-Navv) Hescikic
d are small in 126 extremely cing mglzgn( at low ¢
£ed, dependaple. wnd S

specifications an nall
i i i w tem-
-inductive highly stable, have 8 30

e i can be held to great’

an
perature coefhicient, r
accuracy. You il find quality components 18

Heathkits. '
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o

.
ROCKE INJERNATIONAL CORP. K
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MODEL AV-1
Shipping weight 5 Ibs.

NEW Zoarsid:
AUDIO FREQUENCY cl‘;IETER KIT

. MODEL AF.1
Shipping weight 12 |bs,

1}\ NE\‘(/‘He.'nhkit Audio
;w ideal 1nstrument for der
om 20 cycles w0 100 KC

gu:ncy from the meter — com
pdfz[ae'[(ﬂ'me'Wt dependable rclsul s
Y Simpson 200 microampere

hese scalcs, re;
pgsition fde,c[rg;ti\:rs[cc]?.nJguincnon oL
(l)()(l)(Z)(z)' 300, 1000, 3000, 10,000, 30
B 0 cycles, Convenient ranges ,OQ
aisd nges for fa
or greatest accuracy.,

Iz aintaj
anges is Maintatned and each

Inpue impedance

voltage anywhere fe
and a change inc between 2'and 300y can

feading. Ip addition, input

is high (1

The tube complement consises

. GHG met
OD3/VR150 voltage rcgﬁlaﬁ)tlrl.se

Construction is simple, and quality

clipper. 6vg amplific
power suppiy rectiﬁcrfj 11(;1(:1—

omponcents are used throughout

recutier, 6X5

Healhlet SQUARE WAVE

lincarity.
Simple operation is accomplished by the use of anly one control, a range

switch which changes the voltage ranges in multiples of 1 and 3, and DB
ranges in steps of 10.

The iostrument is extremely compact, cabinet size — 418" decp x
4-11/16" wide x 738" high, and the newly designed cabinet makes this
the companion piece to the VIVM. For audio work, this kit is a natural.

Fregu_ency Meter —

i Crgmgxng frequencies
switch g ol :

e thcto_thc Proper range — feeq ]tﬁ S(‘I.CC[OJ'

‘Nput terminals — and read ?l sngrml

ad the fre.

pletely simple to

ts.

as two plainly n_mrked' scales (0-100 On:?)t(e)r
ve full scale rcad%z:
0, and
st and

the 1.3.19 rati
range has l?nd?_f

Now ~— as a Heathkit — ar™ :
price anyone can afford, an AC VITVM.
A new kit to make possible those sensitive AC
measurements required by audio enthusiasts. laboratories,
Here is the kit that the audio men have been looking for. Its tremendous range
of coverage makes possible measurements of audio amplifier frequency response
—— gain or loss of audio stages — characteristics of audio filters and attenuators —
hum investigation 1
full scale .01, .03..1,.3. 1, 3, 10, 30. 100, 300 volts RMS assure easy and marc
accurate readings. Ten ranges on DB provide for measurements from —52 to
+52 DB. Frequency respoase within 1 DB from 20 cycles to 50 KC

The ingen tous circuitry incorporates precision multiplier resistors for accuracy,
two amplifier stages using miniature tubes. a unique bridge rectificr meter circuic,
quality Simpson meter with 200 microampere movement, and a clean layout of
parts for casy wiring. A high degree of inverse feedback provides for stubility and

Int
me

tig

qu
qu

WO 1 and proper
s input level contro " VTVM 0 4 3
D he instruments B Rp v cale ranges of UG o ting

£ e e d
circuits feeding irectly on

read interm n directly hes all nccessar
{7, Builin power sup

the instrument.

GENERATOR KIT

The new Heathkit Square Wave Generator Kit with its 100 KC square wave opens an entirely new
field of audio testing. Square wave testing over this wide range will quickly-show high and low
frequency response characteristics of circuits — permit easy adjustment of high frequency com-
pensating nerworks used in vidio amplifiers — identify ringing in circuits — demonstrate trans-

former characteristics, ctc.

The circuitry consists of a multivibrator stage, a clipping and squaring stage, and a cathode fol-
lower output stage. The power supply is transformer operated and utilizes a full wave rectifier tube

with 2 sections of LC filtering.

As a multivibrator cannot be accurately calibrated, a provision is provided to allow the instru-
ment to be accurately synchronized with an accurate external source when extreme accuracy is

required.
The low impedance output is continuously variable between 0 and 25 volts and operation is

simple You'll really appreciate the wide range of this instrument, 10 cycles o 100 kilocycles —
continuously variable. Kit is complete with all parts and instruction manual, and is easy to build.

NUFAC

ECT F

TReoTTIACeT
ROCKE INTERNATIONAL CORP.
3 13 E. 40th ST.
NEW YORK CITY (16}
CASLE) ARLAS.N.Y,

. ¥ 3
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d signal at the
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filter
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he best wa

MODEL IM-1

ency)
Shipping wt. 18 Ibs.

$ 3959

0, 10¢% and

t's owWn .
atrol supplies the mlxeu
siced level with an Q\mpAnaly
o thousand chms. The

y voltages
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s of testing

ply furnis!
¢ this new and efficient mean

You won't want to be withou

MOCDEL SQ-1
Shipping wt. 14 ibs.
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® New “spot shape’” control for spot adjustment — to give really sharp
focusing.

® A total of ten tubes including CR twbe and five miniatures.

@ Cascaded vertical emplifiers followed by phase splitter and balanced
push-pull deflection amplifiers.

® Greatly reduced retrace time.

The performance of the NEW,

IMPRQVED,
HEATHKIT 5” OSCILLOSCOPE KIT is truly
® Step attenuated — frequency compensated — cathode follower vertical
input.

amazing. The G-7 not only compares favorably -
with cquipment costing -i and 5 times as much, but in many cases literal-
| . .. ly surpasses the really expensive equipment. The new, and carcfully en-
® Low impedance vertical gain control for minimum distertion. gineered circuit incorporates the best 1n electronic dcsxgn — and a multi-
® New mounting of phase splitter and deflection amplifier tubes near CR tude of C‘\CL”BI][ features all contribute to the outstanding performance
tube base. of the new scop
@ Greatly simplified wiring layout The VFRTI(,AL CHANNEL has 2 step attenuated, frequency com-
@ Increased frequency response — uceful to 5 Mc.' pensated vertical input which fecds a cathode follo“cr stage — this
@ Tremendous sensitivity .03V RMS per inch Vertical — .6V RMS per mch accomplishes improved frequency response, presents a high impedance
Herizontal. input, and places the vertical gain control in a low impedance circuit for
® Dual control in vernier sweep frequency circuit — smoother acting.
@ Positive or negative peak internal synchronization.

minimum distorzion. Following the cathode follower stage is a twin triode
— cascaded amplifiers to contribute to the scope’s extremely high sensi-
uvity.

Nexr comes a phase splitcer stage which properly drives the push-
pull. hi- -g3

dcflection amplifiers (whose plates are directly coupled
to the vertical deflection plates) . This fine tube lincup and circuitry

give a sensitivity of .03V per inch RMS verdical and useful frequency
response to 5 Mc.

The HORIZONTAL CHANNEL consists of 2 triode phase split-

ter with a dual potentiometer (horizontal gain control) in its plate
and cathode circuits for smooth,

proper driving of the push-pull
horizontal deflection amplifiers. As 1n the vertical channel, horizon-
wl deflection amplifier plates are direct coupled to the CR tube
horizontal deflection plates (for improved frequency response) .
The WIDE-RANGE SWEEP GENERATOR circuit incorporates
a twin triode multivibrator stage for producing a good saw-tooth
and you, @) ;

sweep frequency (with faster retrace time). Has both coarse and
vernier sweep frequency controls.

aion pic
he compa
T\\o <\\(fercm 51‘\,“.\

And the scope has internal synchronization which operates on
either positive or negative peaks of the input signal — both high
and low voltage rectifiers — Z axis modulation (intensity modu-
lation) — new spot shape (astipmatism) control for spot ad-
justment — provisions for external synchronization — vertical
centering and horizontal centering controls, wide range focus
control — and an intensity control for giving plen() of trace
brilliance.

The Model O-7 EVEN HAS GREAT NEW MECHANJCAL
FEATURES — A special extra-wide CR tube mounting bracket
is provided so that the vertical cascade amplifier, vertical phase
splitter, vertical defleciion amplifier, and horizontal deflection
.unpllmr can mount near the base of the CR tube. This per-
mits close connection between the above stages and to the
deflection plates; distributed wiring capacity is gready re-
duced, thereby affording increased high frequency responsc.
The power transformer is spccially designed so as to keep
its electrostatic and clectromagnetic fields to a minimum
+—also has an internal shield with external ‘ground lead.
You'll like the complete instructions showing all details
for casily building the kit — includes pictorials, step-by-
step construction procedure, numerous sketches, schematic,
circuit description, All necessary components included —
transformer, cabinet, all tubes (including CR tube) . com-
pletely punchcd and formed chassis—nothing else to buy.

a squ
fier — a8 sirches
\mmcd{.mt: Lomp\c‘cv all tubes, SWH ,
The kit 13

het

L all ot
2 Soer cranstormer 9

cabinet,

clea L(.lL{ onstr
P S,

m.\mm\.

LXPORT AGENT [
ROCKE INTERNATIDNA[ CORP.
13 E.
NEW YoRK ciry (16)
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® New styling, — formed case for beauty.
® New truly compact size. Cabinet 4V deep by 4-11/16" wide by 735"
high.
® Quality 200 microamp meter.
A real beauty — you'll have only highest praise for this NEW MODEL ® New ohms battery holding clamp and spring clip — assurance of good
VACUUMN TUBE VOLTMETER. Truly a beautiful little instrument — and electrical contact.
it’s more compact than any of our previous models. Note the new rounded ® Highest quality precision resistors in multiplier circuit.
cdges on the front panel and rear cover. The size is greatly reduced to occupy Calibrates on both AC and DC for maximum accuracy.
a minimum of space on your workbench — yet the meter remains the sume Terrific coverage — reads from V2V to 1000V AC, V2V te 1000V DC, and

; . ) e
large size with plnxnly marked scales. . . . . .1 to over 1 billion ohms resistance.
A set of specially designed control mounting brackets pC.l'mlt.Cz.lllbrﬂ['lon ® Large, clearly marked meter scales indicate chms, AC Volts, DC Volts,
to be performed with greawest case — also makes for case in wiring. New and DB — has zero set mark for FM alignment.

New styling presents attractive and professional appearance.

bactery mounting clamp holds ohms battery tightly inco place, and base
spring clip insures a good connection to the ohms string of resistors.

The circuitry employs two vacuum tubes —— A duo diode operating when
AC voltage measurements are taken, and a twin triode in the circuit ac all
times, The cathode balancing circuit of the twin triode assures sensitive
measurements, and yet offers complete protection to the meter movement.
Makes the meter burn-out proof in a properly constructed instrument.

Quality components are used throughout —1% precision resistors in
the muldplier c1rcmr—c0nsu’\1tlvcly rated power transformer— Simpson
metee movement — excellent positive detent, smooth acting switches —
sturdy cabinet, etc.

And you can make a tremendous range of measurements — 14V to
1000V AC, 15V o 1000V DC, .1 to over 1 billion ohms, and DB.
Has mid-scale zero level marking for quick FM alignment. DB scale in
red for casy identification — all other scales a sharp, crisp black for
for casy reading.

A four positian selector switch qllows operator to rapidly set the in-
strument for type or reading desired—positions include ACV, DC+V,
DC—V, and Ohms. DC— position allows negative voltage to be
rapidly taken. Zero adjust and obhms adjust controls are convenientdly
located on front pancl. igh v,

Enjoy the numerous advantages of using 4 VIVM. Its high input ;?/ ippin Volte tge Prop,
impedance doesn't “load” circuits under test — therefore, assurcs g Wt 2 Ibs, e kit ©
more accurate and dependable readings in high impedance circuits
such as resistance coupled amplifiers, AVC circuits, ctc. Note the
30,000 VDC probe kit and the RF probe kit — available at low
extra cost and specially designed for use with this instrument. With
these two probes, you can make DC volitage measurements up to
30,000V, or make RF mecasurements — added usefulness to an
already highly uscful instrument.

The instruction manual is absolutely complete — contains a sDCc:[y
host of figures, pictorials, schematic, detailed step-by-step instruc- robe Kjo
tions, and circuit description. These clear, detailed instructions ‘
make assembly a cinch.
~ And every part is included — meter, all controls, pilot light,
switches, test leads, cabinet, instruction manual, etc.

[XPORT AGENT -
ROCKE INTERNATIONAL CORP. §
12 E. 40th ST.
NEW YORK CITY (16)
CABLE. ARLAB.N.Y.

ICHIGAN

2 .'Bnrru iuumon e@IS
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Model $G-6
Shipping Wt. 7 Ibs.

The new Heathkit Signal Generator Kit has dozens of improvements. Covers
the extended range of 160 Kc to 50 megacycles on fundamentals and up to 150
megacycles on useful calibrated harmonics; makes this Heathkit ideal as a
marker oscillator for TV. Qutput level can be conveniently set by means of both
step attenuator and continuously variable output controls. Instrument has new
miniature HF tubes to easily handle the high frequencies covered.

Uses 6C4 master oscillator and 6C4 sine wave audio oscillator. The kit is
transformer operated and a husky selenium rectifier is used in the power supply.
All coils are precision wound and checked for calibration making only one
adjustment necessacy 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 cscillator for fidelity testing of receivers. Comes complete, all tubes,
cabinet, test leads, every part. The instruction manual has step-by-step instructions and
pictorials. It’s easy and fun to build a Heathkit Model SG-6 Signal Generator.

. Model 1.
Shupping Wt 27 Ibs,

The
Tmce[[)o;;lular Heathkij, Si
race W.?}s) now been Cgr::l
: | 5
SPeaker a¢ ne ifhicea] o

increase jy o
€ same high - 10 Price.
follows ngnfl fquahty tracer

10 speake

I — locates j,

— saves vy €S intermj
hour, uabl

Model C-2
Shipping Wt. 6 1bs.
of condensers

R vpes
Checks a[u_:'-prenica — ceramic

multipliers.

quire no char® % yn51 "MFD can read. A leakage
Covers range O - Checker chat anyone &0 [0 S0 o res
A Condenser 90 o 500V provxdgnd e

o 1000 MED. A T i
st dng polanfz l::lé(;:ct\;olytics between 0% %?12 ?n aéic i et ot
T fagtor 010() ohms to 5 megohms.
s ad comes com-
me tgtxr_\g fﬁ)vv 60 cycle trans ated ?) B
The i: ;thiﬁer cube, magic eye ¢ el
P}f(ce)t;v; parts. Has clear detailed 1
a

former oper X
tube, cabinet, call
nstructions for assem

Heathtct
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 setve all these functions
—— it’s good looking (with a polished birch cabinet and an attractive two color panel) —
checks 4, 5, 6, 7 prong Octals, Loctals, 7 prong miniatures, 9 prong miniatures, pilot lights,
and the Hytron 5 prong types. AND IT'S FAST TO OPERATE — the gear driven, free-
running roll chart lists hundreds of tubes, and the smooth acting, simplified switching arrange-
- ment gives really rapid set-ups.

The testing arrangement is designed so that you will be able to test new tubes of the future

— without even waiting for factory data — protection against obsolescence.
You can give tubes a thorough testing — checks for opens, shorts, each clement

. individually, emission, and for filament continuity. A large BAD-?-GOOD meter scale
Model TC-1 is in three colors for easy reading and also has a "line-set” mark.
°® You'll find this tube checker kit a good investment — and it’s only $29.50.

Shipping Wt. 12 lbs.,

ORDER BLANK ON LAST PAGE
g : e

£XPORT AGENT
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i)
Here is an excellent TV Alignment Generator designed to do TV service work
quickly, easily, and properly. The Model TS-2 when used in conjunction with an
oscilloscope provides a means of correctly aligning television receivers.

The instrument provides a frequency modulated signal covering, in two bands,
the range of 10 to 90 Mc. and 150 to 230 Mc. — thus, 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
—— therefore, you have a simple. convenient means of frequency checking of
IF’s, independent of oscillator calibration.

Sweep width is controlled from the front panel and covers a sweep deviation
of 0-12 Mc.— all the sweep you could possibly neced or want.

And still other excellent features are: Horizontal sweep voltage available at

the front panel (and controlled with a phasing control) — both step and con-
tinuously variable attenuation for setting the output signal to the desired level —a con-
venient instrument stand-by position — vernier drive of both oscillator and marker tuning
condensers — and blanking for establishing a single trace with base reference level. Make
your work easier, save time, and repair with confidence — order your Heathkir TV Align-

ment Generator now!

Model TS-2
Shipping Wt. 20 Ibs.

THE New 2/%
HANDITESTER
Kit

A Precision Portable vo,.
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NEW THeallhlcl
BATTERY ELIMINATOR KIT

A few auto radio repair jobs will pay for the Heathkit Battery Eliminator Kit. It’s fast
for service. The voltage can be lowered to find sticky vibrators or raised to ferret out
intermittents. Provides variable DC voltage 5 to 7% Volts at 10 Amps. continuous or

15 Amps. intermittent.
Also serves as storage battery charger. A well filtered, rugged power supply uses heavy

duty selenium rectifier, a husky choke, and a 4000 MFD electrolytic condenser for clean
DC. 0- 15V volwmeter indicates output which is variable in

eight steps. Better be equipped for all types of service — it s 5
Model BE-2 °®

means more income.
Shipping Wt. 19 Ibs.
IRECT FROM MANUFACTURER—USE ORDER B

T

LANK ON LAST PAGE

YOU SAVE BY ORDERING D
Y ool MMEATH NMDPANY
{ NEW YORK CITY (16) [ : 4 3 p : L

~ ...BENTON HARBOR 15, MICHIGAN P
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This Impedance Bridge Kit is really a favorite with schools, industrial laboratories,
and serious experimenters. An invaluable instrument for those doing clectrical
measurements work. Reads resistance from .01 Ohms to 10 meg.. capacitance
from 00001 to 100 MFD. inductance from 10 microhenries to 100 henries, dis-

Model 1B-1B
Shipping Wt. 15 Ibs,

(" Beathtic- LABORATORY \
RESISTANCE DECADE KIT

An indispensable piece
of laboratory equipme}'\t
__ the Heatbkit Resis-
tance Decade Kit gives
you resistance settings
from 1 t0 99,999 ohms
IN ONE OHM STEPS.
For greatest accuracy,
1% precision ceramic-
body type fesistors anfi
highest quality ceramic
wafer switches are used.
atch the Impedance Bridge aboxtr::,
de Kit has a beautiful birch capi-
It’s easy tO build, and comes

Shipping Wt. 4 lbs.

Designed to m
the Resistance Deca

s6959° .

sipation factor from .002 to I, and storage factor from 1 w 1000. And you don't have
to worry about selecting the proper bridge circuit for the various measurements — the
instrument automatically makes the correct circuit when you set up for taking the
measurement you want. Bridge utilizes Whearstone, Hay, Maxwell, and capacitance
comparison circuits for the wide range and types of measurements possible. And ic’s self
powered — has internal battery and 1000 cycle hummer. No external generator required
~— has provisions for external generator if measurements at other than 1000 cycles are
desired. Kit utilizes only highest quality parts, General Radio main calibrated control.

Mallory ceramic switches, excellent 200 microamp zero center gal-
vanometer, laboratory type binding posts with standard 34 inch
centers, 1% precision ceramic-body type multiplier resistors, beauti-
ful birch cabinet and ready calibrated panel. (Headphones not
Take the guesswork out of electrical measurements — order your
Heathkit Impedance Bridge kit today — you'll like it.

Feartbi LABORATORY
P O WE R S ORY

Variable 150-400v bc
v, 30-310v pc¢

2 Volts-Ma
Qutpur metering.
direce reading
voltage our.

5295.0

(Range of current oug, i

D.C.y. Igsrrzl;t;tohgsogonve'g,%LIIZOIS 11\\44:' Model ps.g, Ship. We, 29 b
Com Nient stand-by yecier | S 6 s.

two 16?59 with power transforme, Y Dosttion and pilot light

net and atrractive panel.
complete with all parts an

Heathtil”
ECONOMY . . . 6 WATT
AMPLIFIER KIT

51259

No. 304 12 inch $6.95

speaker . . .

This fine Heathkit Am-
plifier was designed to
give quality reproduction
and yvet remain low in
price. Has two preamp
stages, phase inverter
_stage, and push-pull beam
power output. Comes complete with six tubes, quality
output transformer (to 3-4 ohm voice coil), husky
cased power transformer and all other parts. Has tone
and volume controls. Instruction manual has pictorial

d construction manual.

Model A-4
Ship. Wt. 8 Ibs.

AMPLIFIER KIT

Qur latest and finest amplifier — the model A-G

(or A-GA) is capable of a full 20 Watts of

high fidelity output — good faithful reproduc-

tion made possible through careful circuit de-

sign and the use of only highest quality com-

ponents. Frequency response within == 1 db

from 20-20,000 cycles. Distortion at 3 db

below maximum power output {at 1000 cycles)

is only .89%. The power transformer is rugged

and conservatively rated and will deliver full R

plate and filament supply with ease. The out- i

put transformer was selected because of its

exceptionally good frequency response and wide s 50

range of output impedances (4-8-16-150-600

ohms). Both are Chicago Transformers in [ ]

drawn steel case for shielding and maximum Lo

protection to windings. The unit has dual tone Shipping Wt. 18 Ilbs.

controdls to set the output for the tonal quality desized — treble control attentuates up

to 15 db ar 10,000 cycles — bass control gives bass boost up to 10 db at 50 cycles,
Tube complement consists of SU4G rectifier, 6SJ7 voltage amplifier, 6SN7 amplifier

and phase splitter, and two GLG’s in push-pull outpur. Comes complete with all parts

and detailed construction manual. (Speaker not included.) .

MODEL A-6: For tuner and crystal phono inputs. Has two position selector switch for

convenient switching to type of input desired.

MODEL A-6A: Features an added 6SJ7 stage ( preamplifier) for operating from variable
reluctance cartridge phono pickup, mike input, and either tuner or standard crystal phono
pickup. A three position selector switch provides flexible switching. $35 50

Shipping Wt 18 lbs. O

for easy assembly. Six wartts output with response flat
* 11, db from 50-t0 15,000 cycles. A quality ampli-
fier kit at a low price. Better build one.

JRT_AGENT

£
ROCKE INTERNATIONAL CORP.
13 E.. 40th ST,

H
NEW YORK CITY (16}
CABLE; ARLAB:N. Y,
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Model BR-1 Broadcast
Model Kit covers 550
to 1600 Kc. Shipping
Wt 10 Ibs.

Model AR-1 3 Band
Receiver Kit covers 550
Kc. to over 20 Mc. con-
tinuous. Extremely high
sensitivity. Shipping
Wt 10 lbs.

TWO HIGH QUALITY Weathbcr
SUPERHETERODYNE RECEIVER KITS

Two excellent Heathkits. Ideal for schools, replacement of worn our receivers, arnateur and custom installations.

Both are transformer operated quality units. The best of materials used throughout — six inch calibrated slide rule dial — quality
power output transformers — dual iron core shiclded. LF. coils — metal cased filter condenser. The chassis has phono input jacks, 110 Volt
output for phono motor and there is a phono-radio switch on panel. A large metal panel simplifying installation in used console cabinets
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 turret which is assembled separately for case of construction.

TRUE FM FROM

#eaiicc FM TUNER KIT

The Heathkit FM Tuner Model FM-2 was designed for best tonal reproduction. The
circuit incorporates the most desirable FM features — trie FM.

Utilizes 8 tubes: 7ES5 Oscillator, GSH7 mixer, two GSH7 IF amplifiers, 6SH7 limiter,
two 7C4 diodes as discriminator, and 6X5 rectifier.

The ipstrument is transformer operated making it safe for connmection to any type

.(including limiter). A calibrated six inch slide rule dial has vernier drive for easy tun-
ing. All parts and complete construction manual furnished.

v
I
Model ,FM-Z\ $ 5 o receiver or amplifier. Has ready wound and adjusted RF coils, and 2 stages of 10.7 Mc IF
Ship. Wt. 9 Ibs. ®

ORDER BLANK

MAIL TO THE

 WEATH COMPANY £ o
OR "5 [ Parcel Post
BENTON HARB 4 [ Express
MlCHlGAN [ Freight
= SRS [] 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 Heathkit R.F. Signal Gen. Kit — Model $G-6
‘ Heathkit FM Tuner Kit — FM-2 Heathkit Condenser Checker Kit — Model C-2
Heathkit Broadcast Receiver Kit — Model BR-1 Heathkit Handitester Kit — Model M-1
Heathkit Three Band Receiver Kit—Model AR-1 Heathkit Power Supply Kit — Model PS-1
Heathkit Amplifier Kit — Model A-4 Heathkit Resistance Decade Kit — Model RD-1
Heathkit Amplifier Kit — Model A-6 (or A-6A) Heathkit Impedance Bridge Kit — Model |B-1B
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-2 Heathkit Audio Freq. Meter Kit — Model AF-1
Heathkit Electronic Switch Kit — Model S-2 Heathkit Square Wave Gen. Kit — Model SQ-1
Heathkit T.V. Alignment Gen. Kit — T5-2
Heathkit Signal Tracer Kit — Model T-2
Heathkit R.F. Probe Kit — No. 309
ao:cep_u(rvcve; ;‘:?reo‘:ﬂesrifpl::e':ii FRsCEEM e aBliMUE ead T=h Enclosed find [J Check [ Money Order for—_
On Express Orders, do not include transportation charges — they Please ship C.O.D. [] Postage enclosed for Ibs.

will be collected by the Express Agency at time of delivery.
ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE

EXPORT AGENT

ROCKE INTERNATIONAL CORP.
13 E. 40th ST

i T MIEATH COMDANY |
~ ...BENTON HARBOR 15, MICHIGAN z

Yy

CANLE ARLAB.N.Y,

October, 1951
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HARVEY

Features the Finest Brands
At Most Reasonable Prices!

WILLIAMSON HR-15 AMPLIFIER

The famous Williamson HR-15 amplifier circuit

. = now avzilable with the original Partridge
transformers built to Williamson’s specifica-
tions. Build this kit in 3 hours or less, and enjoy
sound of a quality you never heard before. The
HR-15 is a 2-Chassis power  amplifier for use

with tuners or other front ends having own
volume and tone controls. All American triodes,
2-6SN76GTY, 2-807, or 6BG6G in PP output,
5V4G rectifier. Response * .5 db, 10-100,000
cycles. Output impedances 1.7 to 109 ohms in
8 steps. Absolute gain 70.8 db. 20 db. of feed-
back around:4 stages and the output trans-
formers. Kit is Complete with Tubes, Punched
Chassis, Pre-wired Resistor Board, Sockets
Genuine Paruridge Output Transformer, an

All Necessary Parts.........coersmssore oo i $75.00

As Above, with CFB Transformer................ $85.00
PARTRIDGE OUTPUT TRANSFORMER

WYWFB, as used in above Kit, available sepa-
rately ... ’ st e $24.50

WILLIAMSON KIT, with all TRIAD Transformers,
using potted output tansformers................$75.00

As Above, with Hermetically Sealed Output Trans-
L L 1 AU .1 » + ]

New Partridge
CFB Series

Frequency response 3db down
at 3 cycles and 95,000 cycles.
Power rating 30 to 30,000
cycles at 60 watts with less
than 1% distortion without
negative feedback. Write for
descriptive literature.
$35.00 net

Famous “CELOMAT”

COLOR WHEEL

for color television on your present
TV receiver!
Approved by CBS to receive their color as
transmitted. When rotated at 1440 R.P.M. in
front of any existing TV receiver up to 10
inches, it will bring color television right
into your home, providing the set has been
converted for color reception. Outside di-

mensions 22%2 inches. Get yours now . .. be
the first to receive color TV in your com-
munity . . . and, as usual, HARVEY is among

the first to make it possible. $ 95
Low Priced at Only 16

COLOR CONVERSION MANUAL

Tells you how to convert your set for color

reception ONLY $'| .00
plus 15¢ to cover cost of maiting.

Prices Subject to Change Without Notice

Telephone: LUxemburg 2-1500

Er s B )

IRADIDICOMPANYIN

103 West 43rd St.. New York 18, N. Y.

s

R

waars

For additional information on any of the items described herein, readers
are asked to write direct to the manufacturer. I
TELEVISION NEWS, the page, and the issue number, delay will be avoided.

By mentioning RADIO &

DELUXE AM-FM TUNER
Collins Audio Products Co., Inc., P.
O. Box 368, Westfield, N. J. is currently

marketing a custom deluxe AM-FM
tuner, the 45-S.

The new tuner uses 21 tubes and
has all of the necessary controls lo-
cated on the tuner panel. In addition,
the tuner has a meter to aid in FM
tuning. This meter indicates the rela-
tive signal strength of FM stations
received and permits the accurate
orientation of the antenna for max-
imum reception.

The user may select either 500 ohms
or high output impedance by means of
a toggle switch located on the rear
apron of the chassis. The tuner also
has automatic FM squelch which is
available by switch control.

The tuner is mounted on a 10" x
17" x 3” chassis and is supplied with
an 8% " x 19” panel for rack or cabinet
mounting. The over-all depth of the
unit, including knobs, is 13” and it
weighs 30 pounds.

AMPLIFIER COMPONENTS

Standard Transformer Corporation,
3580 Elston Avenue, Chicago 18, Illi-
nois is introducing a line of compo-
nents designed especially for use in
Williamson amplifiers.

The new Stancor components include
| a high fidelity output transformer

(A-9054), a power transformer
(PC8412), and a filter choke (C-1411).

Tests on amplifiers constructed from
these parts show a flat frequency re-
l sponse at the 8 watt level remaining
unchanged at the low level of .5 watt.

| Intermodulation distortion measures
3% at 8 watts’ output. Total harmonic
distortion at 1000 cycles is extremely
low and may be considered non-exist-
ent below the 10 watt power level.

www americanradiohistorv com

A bulletin’describing these new com-
ponents and giving complete construc-
tion details on the amplifier is avail-
able from the company. Ask for the
Stancor “Williamson Amplifier Bulle-
tin No. 382.”

SELENIUM RECTIFIERS

International Rectifier Corporation
of 6809 S. Victoria Ave., Los Angeles
43, California has recently introduced
a new line of hermetically-sealed se-
lenium cartridges.

The rectifiers are assembled in half-
wave cartridges with current ratings
from 300 microamperes up to 60 mil-
liamperes. The individual units ac-
commodate up to 400 cell elements
with d.c. voltage ratings up to 8000
volts per cartridge. The units are ca-
pable of withstanding 100 G’s accelera-

tion and can be operated at ambient
temperatures up to 100 degrees C.
Outside diameters vary from 3/16”
to 1%4” depending on the current rat-
ing. The rectifiers have been designed
for such applications as airborne radar
components, guided missiles, bias sup-
plies, inverse peak clippers, oscillo-
scope power supplies, modulators, etc.

NEW VIBRATOR LINE

A new line of communications equip-
ment vibrators designated as the ‘“Red
Ball” series, has been introduced by
the James Vibrapowr Company of 4036
N. Rockwell Street, Chicago 18, Illi-
nois.

These new vibrators include many
new design and production features
which are said to provide greater effi-
ciency, dependability, and longer life
in all types of mobile communications
applications.

Full information and details on the
test results on this line may be ob-
tained from local distributors or from
the company direct.

GRID DIP METER
Of interest to hams and engineers
alike is the new grid dip meter recent-
ly introduced by Sylvan Electronic
Laboratories of Broadalbin, New York.
The Model GDO-1 features a probe

RADIO & TELEVISION NEWS
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30,000

 qualified TV servicemen needed

Here is how you can be one of them

INDUSTRY EXPERTS HAVE ESTIMATED over 130,000
qualified TV technicians will be needed for the installation,
trouble-shooting and repairing of the television receivers in
use by 1955.

There are far fewer than 50,000 fully trained TV technicians
available today. This means more jobs, unrivaled future for
security, greater earning power for thousands and thousands
of additional TRAINED and EXPERIENCED TV Servicemen. Will
you be one of them?

OUTSTANDING FUTURE FOR
QUALIFIED TV SERVICEMEN

Men now in radio servicing as well as men in the radio-
electronics industry with no experience in TV servicing . . . here
is your opportunity. The RCA Institutes Home Study Course
in Television Servicing makes it possible for you to convert
your skill in radio servicing, or interest in radio-electronics,
to the important money-making field of TV servicing.

The RCA Institutes Course gives you a sound knowledge of
television fundamentals . . . intensive practical instruction in
the proper maintenance and servicing of complex TV receiver
circuits—including color TV and UHF . . . teaches you the
“short cuts” on TV installation and trouble-shooting, saving
you many hours of on-the-job labor.

TRAINING MEETS MODERN REQUIREMENTS

This course is in step with the progress of the television indus-
try. It is backed by RCA —pioneer in television development.
It is based on the actual experience of the RCA Service Com-
pany in servicing thousands of home television receivers. The

* *

RCA Institutes conducts a resident school in New

course is constantly being revised, improved and kept up-to-
the-minute. It will help you to a more profitable and productive
future in these ways:

PREPARE YOU to take the required technical examination
with confidence, in those areas that require a license or per-
mit to engage in TV servicing.

TRAIN YOU, if you are a serviceman in a non-TV area, to
become a qualified TV technician by the time TV comes to
your area. In TV areas, TV servicing has substantially re-
placed radio servicing as the chief source of income.

IF YOU ARE A QUALIFIED TV SERVICEMAN, it will keep you
in step with the latest industry developments including color
TV and UHF.

IT DEVELOPS the latent talents of installers into skilled
trouble-shooting TV technicians.

TRAINS MEN in radio-electronics with no previous servicing
experience to fill jobs as TV technicians, to win promotions
and better pay.

RCA INSTITUTES HOME STUDY COURSE
PLANNED TO YOUR NEEDS

You keep your present job in radio—television—electronics.
In your spare time, you study at home. You learn “How-to-do-
it” techniques with “How-it-works” information in easy-to-
study lessons prepared in ten units. Cost of RCA Home Study
Course in Television Servicing has been cut to a minimum—
as a service to the industry. You pay for the course on a “pay-
as-you-learn’ unit lesson basis. You receive an RCA Institutes
eertificate upon completion of the course. The RCA Institutes
Home Study Course in Television Servicing is approved by
leading servicemen’s associations.

Send for FREE BOOKLET

York City offering day and evening courses in
Radio and TV Servicing, Radio Code and Radio
Operating, Radio Broadcasting, Advanced Tech-
nology. Write for free catalog on resident courses.

RCA INSTITUTES, INC.

A SERVICE OF RADIO CORPORATION of AMERICA

350 WEST FOURTH STREET, NEW YORK 14, N.Y.
Oc¢tober, 1931

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

MAIL COUPON NOW!

RCA INSTITUTES, INC,
Home Study Department, RN-1051
350 West Fourth Street, New York [4, N.Y.

1
i |
| |
| |
| |
| Without obligation on my part, please send me copy of booklet |
I “RCA INSTITUTES Home Study Course in TELEVISION |
I SERVICING.” (No salesman will call.) |
| |
| |
| |
| |
| |

Name

(Please Print)
Address
City. Zone State.
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...Every Ampex

Model 300 is

guaranteed to

meet published

specifications «

Every Ampex Model

300 is guaranteed to give :
uniform performance + Precision |
manufacture assures quick inter-}
changeability of parts « Model 300 /%
is the recognized leader in the field
of High Fidelity Recording.

Precision X3 Performance

Write for complete speci-
fications today.

AMPEX ELECTRIC CORPORATION

Redwood City . . . .. ... .. California

STANDARD OF THE

GREAT

.Maqrzehc gape
RECORDERS

RADIO SHOWS

|

ﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁﬁﬁ****ﬁ**ﬁﬁfé ATTN. SERVICE DEPTS.! Large Quantity of |1
TOP DOLLARS FOR c
%  HANDIE-TALKIES = |[.1 0 i‘l.i!iﬁ.“?fEc.f;‘a”f"nﬁ'g"‘"“"s !
. ts, et 1 Mfd, 400 V. and .05 Mfd, 600
{4t Complete or Chassis of BC-611 x Vi avaitanie. “These hive  been found 35 per
« Your chance to make a big profit on I} to bave hi-leakage resistance. . . 1000 I
2 Peve SShtormetion™ aha Swenl’® ey % FILAMENT TRANSFORMERS
t n and  we'll r 3
3 promptiyt o oon 2 i i p=g RICHIGRADE 6.3 Volts at 5 amps, $1 95 ]
BRppRpppppppprpappppn ) Ol CONDENSERS | srand new . 990
274-N & ARC-5 EQUIPMENT 2 7500 s1.95 1
RECEIVERS 1 6258 513 RS-38 CARBON i
oW e 5 3 1599 2 MICROPHONE |
6-9-1 MC. Used.... $8.95 g 3383 :gg with push-to-talk circujt,
15-3 Megs. New $34.95 2 5990 SEE SO 2atml og e enity |1
TRANSMITTERS o 2 4 3 900 ijgg :est:d an:tln ]
7-22 ARC.5, 7-9 Mot e | 11 . se0d conition
Used xint.. $14.95 | J i 5 fgg:g’ 232 ]
8 200 a.95
MD7-ARC5 Modulator Plate and Screen for T23ARCS 10 600 1.95
wilh Dyeamotor. $15.0 1o 1000 3,25 ART-13 AUTOTUNE $]4'95 |
T-21 ARC-5.3-7 MC. New. Oong $40. Now. gg gg 3X. 4000 2.50 MOTOR. I
4-5.3 MC. Used. Orig. $30.00. Now. .
2.13 MC. LN, Orlg. 340. Now.. .. .. 's16.95 REW STANDARD BRAND CHOKES 1
T-19 ARC-5. 3 to 4 Megs $19.95 We
R-23 ARC-5, 190 to 550 KC Loop or Straight S]ﬂ 95 HY MILS OHMS PRICE VOLTAGE CASE WT. ]
wire antenna IHDU‘ . B‘;g %g lgg §;55 33Kv ST P ay
8- ! KV Closed 4.5
US MARINE CORPS HANDSET, Type MTS-1. Late model 5-25 200 100 495 ZKV Closed 5 I
French Phone Set curved to fit head contour. Push-to-talk 5.25 300 90 995 5KV Closed 18 Top
switch in handle. Has 20° 4-conductor hvy. duty rubber cord. 8-25 300 80 5.95 5KV Open  BY% I
Equipped with mike and earphone rubber covers for com- 5-25 300 80 4.95 3KV Open 4 S S
fort, shock insulation. Usea, excellent cond. $8.95 5.25 500 60 12.95 KV Closed 28 I
APN-4 ACCESSORIES. Consists of complete set of cables B0 lamp 50 39.95 10KV Closed 58 F 1
th plugs, antenna switch, FT446 and FT447, Bvand SMOOTHING CHOKES or
Jifh plug " $16.00 § |HY MILS OHMS PRICE VOLTAGE = CASE WT. parts |1
5 500 LB KV Closed 4
ATTN. AIRLINES & GOV'T AGENCIES 7 150 200 125 2KV Open. 2 ants
* 10 500 60 12.95 7KV Closed 28 I
CONVERSION & REPAIR 12 300 80 595 5KV Closed 9 & I
SHOP FACILITIES 12 375 105 395 5KV Closed 8 .
We are equipped to convert and repair all types of electronics }é ;gg ‘]‘gg gg;‘ §;¥ gll;,es:ddlglbs Equlp‘l i
equipment. No job too small of too large. All work uncon- 2 300 80 435 3KV Closed § Ibs.
ditionally guaranteed. Xint. references. Prompt replies to all ' y -] I
estimate requests. SCA}‘VE S O_P:hPHOWEFBR S'((.IPPLIES Write
okes wi um Bucking Tap
EXPORT INQUIRIES INVITED! HY ~ MILS OHMS PRICE VOLTAGE  CASE WT. i
We carry an unus ually large stock of Alrllnvel E(qu;p ZE ge:leus s 21: 50 3 39.50 10K Closed 80 To 1
t, Test Equipment, Radar Sets, etc. Write for araliel :
:!nuerrlow pnce:an% complelelntormallon We furnish 1? ?e”ens 3 ;;3 92 5.95 25K Closed 15 Us I
I} ! Write tod aralle!
iinmedizteransueyslto Diliogulies WHIEE fas 26Series 200 112 695 35K  Closed 15 Now! (g
P i e e QU S 6.25 Parallel 400 28
IMPORTANT! 1
NO ORDER LESS THAN $5.00. Send 30% ADIC . R0
deposit. All m:rchka?dls: s;b;:;:t :(; tpl:'-lc;r - . - >
sale. Prices subjec 0 change al DEP 126 2033'37 W. 3
| dd $1 DB -R-26, !
‘:Ahlarg:reugn orders a minimum service LOS ANGELES 6. CALIFO!
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type oscillator unit which facilitates
its use in restricted spaces, a voltage
regulated transformer type power sup-
ply, an easily-read 4%” meter with a
0-200 microampere movement, internal

modulation and provision for external
modulation, a frequency range of from
1.5 to 300 mc. in 7 coil ranges, a built-
in coil storage drawer, and rugged
mechanical construction.

CONTROL KNOBS

The Equipment Sales Division of the
Raytheon Manufacturing Company,
Waltham 54, Massachusetts has an-
nounced the availability of a compre-
hensive line of standard control knobs
designed especially for the electronics
industry.

Made of black injection molded cel-
lulose acetate butyrate and incorporat-
ing anodized aluminum inserts with
two plated hex socket set screws, the
knobs are compatible with current gov-
ernment specifications.

The knobs are available in five basic
sizes, six functional styles, and in two
surface finishes. The forty-four varie-
ties of knobs comprising this series
range from 7/10” diameter for sub-
miniature applications to 234 ” diam-
eter for larger types of equipment.
Matched sets of round, pointer, dial,
and crank knobs will be available in
the various size ranges.

MINIATURE FEEDTHROUGHS

Centralab, Division of Globe-Union
Inc., 900 E. Keefe Avenue, Milwaukee
1, Wisconsin has announced the avail-
ability of two new miniature feed-
through condensers, the Types FT-20
and the FT-25.

Both units are .135"” maximum diam-
eter but the Type FT-20 is .400” long
and the Type FT-25 has a maximum
length of .690”. Each is equipped with

a %" diameter eyelet which can be
soldered to the chassis.
These units are rated at 500 volts,

1000 volts d.c. fiash test. The FT-20 is
available in any standard capacitance
tolerance from 25 to 250 wufd. up to
650 pufd. with £209% tolerance and up
to 1000 wufd. with a GMV tolerance.
The Type FT-25 ranges from 50 to 700
(Continued on page 138)
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Choose

A New ldea 11 Radio Taners—  wtmbintin

ALL YOU BUY IS
a tuning unit, an IF Amplifier
and the universal chassis kit,
which is standard for all com-
binations. Check the “Pre-
Fabs” listed below and make
your selection. i

COLLINS “PRE-FABS SAVES YOU MOBEY 55555

Now you can have a high quality Collins FM
Tuner at about half the cost. You buy the basic
units which have all been prewired, aligned
and factory tested. All you do is assemble these
into the punched chassis and wire up the power
supply. Yes, it’s that easy the Pre-Fab way.

TUNING UNIT ‘ FMF-2
Permability Tuned . . . has two
tuned stages using a

* 6AK5 converter and
L 6C4 local oscillotor $||50
® 5 The Collins “Pre-Fab’””
. Tuner Assembled,
L
®
[ ]
® -
° TUNING UNIT
FMF-3 ;
° Permability Tuned...has three
° tuned stages including a 6J6
° RF. amplifier, 6AKS5
converter, and 6C4 os-
o : - ® cillator $I450
| . . - E
Here’s a combination de- o Ny .
signed for the pocket as $ 75 bk
well as the ear...High in < Y.
. - e 0
quality—low in cost. iF IKRETIFIER "Te3

Employs three tubes terminat-

ing in a new type$875

ratio detector circuit

CPN DY P

v g WS
Each Collins “Pre-Fab’ com- : IF AMPLIFIER  jF-4
bination meets the high stan- ﬁ
dards of the famous Collins - L
FM Tuner—very low distor- | There’s no finer tuner avail-

tion and full frequency audio | g]e than this Collins Deluxe
response from 20 cycles to

L
g
over 20,000 cycles per sec- COmb.'nuﬁon- anineered
ond. High gain and sensi- | for high quality and yet $4650
priced right.

Also employs a ratio detector

...extra IF stage gives$l225
) §5)

it added gain

o Sl
IF AMPLIFIER  IF-6

Deluxe model ... has three IF
stages, two limiters, and a dis-

criminafor type of detector.
Superior to any such amplifier

on the market in gain $l850

and sensitivity.

tivity.

All Prices Shown Include Tubes

r----_-_-_-————-_———_—-——_1

1 Collins Audio Products Company, Inc. I
§ P.O.Box 368, Westfield, N. J. 1
| i
J Enclosed find [0 check [J money order for. ]
1 Send me the following “’Pre-Fab’ Units: i
| ¢ |
II [ Tuning Unit FMF-2 [J IF Amplifier IF-4 i Includes o punched chassis,
. . a i handsome slide rule tuning
7 [ Tuning Unit FMF-3 (] IF Amplifier IF-6 i dial, oversize power transfor-
O IF Amplifier IF-3 [ Universal Chassis ] mer, filter condenser, rectifier
Kit UC-1 ] tube and socket, hardware,
1 volume control and switch,
Name knobs, terminal strips,s 50
AC line cord and plug. |3
Address. I o
City & State _ i
Fov M M i e o s B N Y I O S O 230 R ) N N £ O
October, 1951 87
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17" T.V. CONVERSION KIT $29.95

CONVERT TO A RECTANGULAR PICTURE

‘With each conversion kit you get a plastic mask, 70 degree de-
flection yoke, 90 day guaranteed black face picture tube, plus
our new 77J1-X 14,000 Volt Universal fly-back and horizontal
output transformer that works on any output tube and any sin-
gle rectifier (1B3 or 1X2). A suggested diagram is furnished
for use of the transformer with several different output tubes
and rectifiers. We think this is the finest and best priced con-
version kit in the country. Shipped Truck or Express, only.

with 14BP4A 147 rectangular tube, Net price

Kit . TCK-16, with 16RP4A 16" rectangular tube, Net price. .95
Kit No with 17BP4A 17" rectangular tube, Net price 29.95
KilL No with 20CP4A 20” rectangular tube, Net price 49.95

PICTURE TUBE SALE
Values like this 12LP4, $17.95

Look over these picture tube prices and you will see, that
for set replacement and conversion use, McGee offers you more
for your money. Every picture tube 'ruaranteed full replace-
ment for 90 days. Every tube is a tremendous value. These
tubes are not seconds, but 1st quality.
NOTE: 10MP4 Replaces a 10BP4 Without Any Circuit Changes
Tube cft. Overall Face Ion Net
Diameter An;zle Length Neck Length Envelope Type rap Price
107 ” /16" Glass C. Sm"le $16.95

—_
=)
Ec
]
[
=
£
£

7
12L P4 127 50 1834”7 814" Glass Clear Double 17.95
12Q P4 127 55 171/93" 7 Glass Clear Single 17.95
14B P4A 14” (R) 70 16-13 /16”7 Ta” Glass Filter Double 19.95
15D P4 157 60 2034, Tg” Glass Clear Double 29.95
168A P4 16” 53 22-5/16" 7-9/16" Glass Clear Double 29.95
16J P4 16” 60 2034" 71" Glass Clear Double 22.95
16G P4A 16" 70 17-11/16" 81" Metal Filter Single 24.95
161, P4 167 52 2214”7 7387 Glass Clear Double 29.9
16R P4A 16” (R) 70 18347 15" Glass Filter Single 24.95
17B P4A 17”7 (R) 70 18587 Tio” Glass Filter Single 22.95
19D P4A 197 80 2034 5157 Glass Filter Double 39.95
20C P4 207 (R) 170 2134” ” lass ilter Double 39.95
Note: (R) Designates a rectangular type tube 10M P4 perfect for 10B P4,

Tube Size Mask Size 1st Quality 2nd Quahtv

" Rectangular 101 x 13”7 $3.49
16” Round ..... 1334 x 1714”7 4.95 2.90
167 Rectan"ular 1215 x 15347 4.95 295
17" Rectangular 13 x 161" 5.49 2.95
197 . 0" 6.95 None
207 Rechn‘*ular 163@ \ 2034" 6.95 4.95

Masks look like one plctuled w1th conversion kits listed at top of pa;

A special purchase makes this offer possible. Safety masks with gold colored trim

Folmed to fit the face of the picture tube. The 2nd quality B grade masks are perfect
xcept for slightly uneven edges, which can be trimmed off. We guarantee you a good

value whether you buy the 1st quality A grade, or the 2nd quality B grade.

TELEVISIONKIT $59.95—Less All Tubes
FOR 17 OR 20-INCH TUBE

A complete kit of parts to bulld an AC tx'ansl’ormer operated
television chassis for wu wi 16, 17 20 inch rec-
tangular picture tube. The 12 clmnnel kes 'I‘dx7am tuner is
ready wired. 4 tube wvideo IF strip is also wired. Circuit
is of the_ conventional accepted design, with latesi ceramic type
flyhack high voltage supply. Chassis is ready punched. Warnins
DO not buy this kit unless you understand Television and elec-
tronics. It is difficult to wire. We furnish schematic and photos.
Kit model WH 20 ship weight 40 lbs., less all tubes $59.95.
less picture tube $16.95 extra. 17 inch 17BP4A $22.95 extra.
tube $39.95 extra.

[

Kit of 19 tubes but
20CP4 20 inch rect.

NEW VERSATILE
12-TUBE FM-AM CHASSIS

$69.95

» BUILT IN PRE-AMPLIFIER FOR G.E.
VARIABLE RELUCTANCE PICKUP

« WIDE RANGE AUDIO

* MAY BE USED WITH A CRYSTAL MIKE
AS A HOME P.A. SYSTEM

MeGee’'s new 1950 model 12 tube FM/AM chassis. Latest design with phono inputs
for all types of xecuxd players, crystal or G.E. variable reluctance. Receives standard
broadcast 530 to 1700 KC and FM 88 to 108 MC. ide range audio response (push-
pull 7C5) and bass boost tone control. Loop antenna for broadeast and 300 ohm line
type antenna, may be stapled in cabinet. Attractive lighted slide rule dial. = Chassis
size. 1314x9" high and 9" deep. _Shipping weight 20 1bs. Stock No. 7-CX,
to sell at a much_higher price. MecGee's sale price is $69.95, less speaker output
matches 8 ohms). 7-CX chassis with our 127 coaxial PM. CU-14X, both $79.95

LOOK AT THESE BARGAINS!

TRAV LER 3-WAY PORTABLE — $18. 95

A lucky purchase makes this value possible

50‘)2 Trav-Ler 3 way portable., Operates on 105
volts AC or DC, or self-contained batteries. A full 2
gang supexhet \V1th Almco v d namie speaker.
component: 4, plus rectifier. Has
vernier 'urplzme dml. A smartly styled two-tone portable
with ivory plast\c front panel and Tan or Red leather-

ove 1ip.

3 513, 4
Recewes brnadc st 55
it]

antenna is bmlt in. 30
A W tube performance.

powerful set

Shipping

weight,
Trav-Ler Model 5022,
ea. Lots of 3 $18.50 ea. Batte
$1.75 extra. (consxsts of one 6712 volt 'B’ and 2
No. 2 flasihlight cells.)

!
!
!
|
|
|
|
!
|
| VM 3-SPEED AUTOM‘ATIC—$44 .95
|
!
|
|
!
!
!
|
|
|
!

less batteries. 6 Ibs. (7 1lbs.
portable less batteries $18.95
ry kit for Model 5022

with batteries),

Another special purchase offer! 3 speed port-
able automatic record changer in a deluxe
brown leatherette case: 1416 x 1714 x 8347 high.
Famous VM Tri-O-Matic changer, plays all 3 speed
and all sizes automatically. 10 and 12” records
of the same speed can De inter-mixed. Flip-over crys-
tal cartridge provides the correct needle size for the
playing. zood quality 3 tube
amplifier, a tone and volume control and heavy mag-
net PM speaker. Regular dealer net is $31.60. Now,
a limited number are available at the special sale
price of 44.95 cach. Shipping weight 22 1lbs.

TRAV-LER 3-SPEED PORTABLE—$18.95

Trav-Ler Model 7033. decluxe 3-speed electric port-
able record player. Powerful 3 tube amplifier, (128Q7,
50L6, and 33Z5 rectifier). Full size Alnico V magnet,
dynamic speaker. Pl'\v< all records; 7”7, 10” and 127,
3143, 45 and_ 78 RPM. Crystal pickup. with all pur
pose numcatod poxnmnent needle. Luggage style S5€.
1215 x 101k 5147, expertly covered with S ulated
Tan., Green., o Rol lc'\thelette Shipping weight 1114
Ibs. Trav-Ler Model 7033. 3-speed pm'table electrlc rec-

Nct price Only $18.95. Lo 3. $18.50

record you are

ord player.
each.

[McGee's Main Store and its Warchonses Were not Sl
the Kansas City Flood Area—Business as Usual—Prompt
Shnpments.

SARKES-TARZIAN

13-CHANNEL T.V. FRONT END

WITH TUBES $7 95

AND DIAGRAM

This popular Sarkes-Tarzian televxsnon front
end is widely used today. channel
rotary switeh type with md]udually tuned
coils. Price includes a schematic diagram
and 3 tubes, 6C4 osc. 6BH6.RF and 6AGS
mixer. Regular factory cost is twice our
price. Each tuner and its own tube sockets
are wired, ready to hook up to a video and
sound IF strip. May be used with eithe:
intercarrier or separate sound IF circuits. Bullt—m fine fre-
quency control. Ship. weight 3 lbs. Sarkes-Tarzian Type 2
TV tuner with tubes net $7.95
Combination deal. Sarkes-Tarzian TV ftuner and 20 -XX video coil kit, bot.h for...%14
:[ngrkgs Tarz:an T}pe 3—Same as Type 2 only has input IF coil built-on. Tapped for gound
channel, Net....... ... .00ttt iiniaennran - e . 9.9
Sarkes-Tarzxan Type '3 tunér and 205-XX coil Kit both ‘for

e BRAND NEW BRAND NEW
: GENERAL INST. R. C.A. TELEVISION
TELEVISION FRONT END-TUNERS
FRONT END-TUNERS sale $ 95
e 7,95 | s 3]
All  completely wired, fortunate purchase

brand new and  pre- from a T.V.
aligned. 13 channel se-
lector incorporating
inductance and
variable capacitance.

set manu-
facturer m a ke s this
vahlue possilble. RClA 1l3 ot
channe completely R,
wired, tested and 2hnetes
Converter output transformer is attached aligned T.V. tuner. A 13 channel selector
to be coupled direct to separate sound and switch with outer sleeve fine frequency con-
video I.F 3 6J6 tubes are required. trol. Converter output transformer is at—
Shaft 1en0th 214”7, Built in fine frequency tached for to video am
control. Original factory cost over $20. sound I.F. tages. Shaft length, 33/3”
Weight 4 1bs. Stock No. GI-13P, less tubes. Original dealer’s cost on this item was
Net price $7.9 g\erdSSO OC(Jth M}c]Gee offers bthem to you
rand new ey have never been soldered
Stock #G1-13PX Same as above only to or_in sets) for only $14.95, less tubes.
not in new condition. Have been in {3 6J6 tubes requlred) Shipping weight
sets. but guaranteed a good value—less 2 1bs. Stock No. RCA-13P, less 3 6J6
tubes. G. Inst. Tuner—G1-13PX, net tubes. Net $14.95, two for $27.95

T.V. BOOSTER
Video Coll Kit $7.95 REGENCY $19.10

20 matched TV video and
Q% sound I.F. coils. Intended Regency DB-410 tele-
\ for use with the RCA cir- | Vision booster. A real

cuit, You get 6 peaking engineered umt,ssmall

44889 coils, 4—25.75 me picture | Bineq,CuPIt §1uE
X ILE.’s, 2—21.25 mc sound | tube as neutralized
& L.F.’s, discriminator and push-pull amplifier.

converter coil and 5 fila-
20,

ment_chokes. Stock No -XX, weight 3 best booster buy. 53/4x
Ibs, Net price, $7.95. $£6.95 if purchased 434”7, For 110 volt AC operation. Weight
with ANY TV tuner: all coils identified. 6 1bs. Net price $19.10.

These very low tube prices are made possible by our

purchasing from set makers in bulk _quantities and box-
Ing tubes in plain white cartons. Each tube has brand
and type _stamped on_ carton. Nationally advertised

brands shipped you: Sylvania, National Union, RCA,

Crosley, Tung-Sol. Jewel. etc., months’ guarantee.
All firsts, no throw-outs or seconds. Yo}p must be satisfied.
Popuiar TV 38 ...%0.79 ..$1.29 6SR7 ...$0.88 28R7 ..$1.0
Rectifiers 3V4 .... .89 L9 T7 ... 1.29 A4 .. 1.29
X2A ...% .99 a 1.2 V7 . 142 4B8 ... 1.1
Misc. Receiving 1.0 -] . 1.5 4Cs ... 1.2
pe LT .. 10 4E6 ... 1.0
ggﬁ% .9 a2 - -8 7 o i.s 4E7 o %%
Popuiar TV o .. .8 A5 ... 1.0 HT .. 1.
Receiving Types B8SK7 .82 5Y4 .... 7 AG6 ... B N7 . 1.2
5Y3GT 6SL7 79 574 ..o12 A8 ... .8 14R7 ... 1.2
BAGE 6X4 .64  BAB4 .. .9 AF7 . .8 AW7 .. 1.2
GALS 62Y .59  6AC7 1.4 H7 .. 1.0 4y4 .. 1.1
U6 TAT .89  6AGT 1.5 B4 . .8 4X7 .. 1.2
Eiychrs 7B6 89  6AHG 19 C4 .... 1.8 BGE 2.94
6BQ6gt THT .89 AKS 1.9 E£6 . ... 1.0 25BQ6 .. 1.57
€ 7Y4 1 6AQ5 ., .98 E7 .... 1.2 5L6gt . .8
SKGet 12SH7 .. .89 6AT6 . .7 K7 ... 1.2 25WAgt -9
Sar 128J7 .. .79  6B8G .. 1.5 L7 ... 1.2 5 . .8
BSNTE 117L7 1. 9 6BAG .9 7 ... 1.0 Z6gt . .8
6V6eat Loctal 1% Volt 6BAT 1.1 I o .9 PP -
12A07 Types 6BCS5 .9 R7 . 1.0 bpoao -8
156NT ot 6 ...$1.17 6C53 ... .8 S7 . 1.2 /51 1.0
Popula 137 888 i M0 T 1183 38w 1S
: o oa o o d .
Receiving Types 1.17  6CD6G . 2.94 v7 o 1.2 a1’ ... .. -9
12SA7gt.$ 117 6F5 .... .81 Z4 . .8 42 ..., .9
128 1.17  6F7 .... 1.57 9 1.9 43 ..... ‘9
128Q 1.17  6Ksgt .. 1.18 A8zt . 1.0 T apaoco 1.4
3 1.17 6K7 ... .98 AL5 .. .9 Y6 -8
3 1.17 6K8G .. 1.57 2BAG . .8 See.. 8
o 1.17 6L7G .. 1.57 2BA7 . 1.18 57 ..... -9
5 1C6 1.57  6Q7gt... .88 2BEG . .88 58 ..... .9
1 1H5 .88 6S8 .... 1.29 oBD6 . .98 78 ..... .8
1 1L4 . .98 6SD7 1.42 J5gt . .7 - .. -9
14Q7 . .99 1IN .98  6SF5 . 81 J7 ... 1.08 T8 ..... .9
35Y4 .89 105 1.29  6SF7 . .88 XS 1.29 80 ..... 6
50A5 1.09 175 1.29 6SG7 . .98 Q7 .88 89 ..... 1.0
1R5 .89 1U4 . .98 6847 . 88 SF7 . .9 17N7 1.9
185 .89 1ve .73 6SQ7 X .. 1.18
1T4 . .89 245 1.08  6SS7 oo .98

50-WATT BOOSTER

2-Mike Pre-Amp.

50-Watt Booster $39.95 $10.00 Extra.

25-Watt Horn $28.95
50 WATT BDDSTER A sensational value, 50 watt booster amplifier with push-pull

parallel 6L6 output tubes, Connect to your present amplifier as
a booster or use with the PR-2X Pre-amp to add the use of 2 mikes and one low level
input. The booster amplifier has one input jack and with 1 volt input gives 50 watts of
audio. Booster has a 6 Ib. potted case high fidelity output transfmmel, matches spealer
with 4-8-16 ohm voice coil, also 60 ohm and 250 ohm line, Booster has a_225 :mll
power supply with 5U4 vrectifier. Price includes tubes: 4 6L6, TN7 and 5U4.
two variable controls are for master volume control and base boost tone control. Slze
8 x 612 x 141%. Stock No. PA-55X. Shipping weight 26 Ibs. Sale price $39.95 ea.
ER 30 watt Booster Amplifier. Identical in appearance to the
30 WATT BDOST PA-55X abovi only with 173 mill power transformer and push-
pull parallel 6V6 tubes instead of 6L6 The same wide range outpu incorporated.
Use this where 30_watts of ADDED audio power is reguired. “1f milce input gain is re-
quired order our PR-2X Pre-amp. Stock No. PA-30X. Ship. wt. 22 1lbs. Price $32.95 ca.
z IKE PRE AMP Pre-amplifier plugs in directly to the PA-53X and PA-30X
'M “ s Booster amplifier. It enables use of 2, Crystal or Dynamic Mikes
plus one low level input., Furnished with 4 foot cables and pluOS for remote control of
the 55 or 30 watt Booster Amplifier. Small chassxs size 5 x 314 x . Stock No. PR-2X,
with tubes 7F7 and 7N7. Net price
2 WATT HORN 25-Watt Driver and .31/-3 foot air column re-entrant Trumpet. The
5' standard type trumpet ‘and driver you see the most. Drivers are
1009, weatherproof, horn is spun aluminum. offered to vou at a considerable savings.
Stock No. MA-33. Shipping weight 20 Ibs. Net price $28.95

K/E. Send 355 Depmit wits  TELEPHONE VICTOR 9045. WRITE FOR FLYER

Balance’ Semt £.0.00
Poak Qrders, Includs Fodbags

With Paresl

1422 GRAND AVE. KANSAS CITY, MISSOURI
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SENSATIONAL NEW 2-BAND RADIO KIT ONLY $14.95

7-TUBE FM-AM TUNER MODEL ME6-2 $14.95
MODEL RAL-8 52995 NEW MODEL 6-TUBE, 2-BAND RADIO KIT
% AC SELF POWERED A FULL 2-GANG SUPERHET KIT
% 3 GANG TUNING % A COMPLETE KIT RECEIVES 550-1600 KC PLUS 6-18 M.C.

McGee has ready for delivery, this self powered AC, 7 tube FM and AM superhet MoGee’s new 1951, 6 tube: AC-DC 2 band radio kit. Receives broadcast, 550 to
tuner kit. Build yourselt a prefessional looking tuner that may be connected to any 1600 ke and short wave, 6 to 18 me. A straight forward superhet circuit with 2 gang
audio amplifier. Receives broadcast 550 to 1650 ke and [ 88 to 108f mcm = 31‘ Eals tuning condenser, 4356 ke I.F. transformers, ete. 5” speaker illuminated slide rule
i o 81130 is K M X ey 7y N o 5 = . . . * n : . » .
5::;:»ltlxltbfl«;mxl\g)(rl]l'?xtlfv 1:[1““::(1 gnﬂlzmsllage:\si oanndF“\&IM:indl%lnse ei\ﬁ}astit‘?;eono Ai\I ‘(II.I;T:‘I. efsre? dial. Everything furnished, including tubes, diagram and a photo showing view 0{
'(mency 456 an\d .iﬂ.T mé) Lighted slide rulé dia) with metal enqcutcheoﬁ plate. Our underside of completely wired chassis. The chassis pan and dial parts are factory
own lab designed and wired an original tuner using these parts. Chassis is ready moducuunA_ With thls_ kit, you can build a commercial looking and factm?: (mamly;
punched and painted. Everything furnished including tubes and diagrams. Shipping 2 band radio, _hou_sed in a shenmlmeq plastic cabinet. Size: 13 x 6% x 6%4”. Stoc!
weight 12 1bs. Stock No. RAL-8, net price $29.93. No. MI6-2, shipping weight 10 lbs. Net §14.95.

SELF POWERED AC e 8-TUBE 22 WATT

Broadcast Tuner Kit. 3-Gang Wide Range Amp.
Tuning Complele Kit, $12.95 Model Tx5 Kit Only $37.95

A complete kit, including tubes (3-7TES,
A self-powered. 3-gang superhct 2-7F7, 2-6A3, plus rectxﬁer). diagram
tuner kit with R.F. stage. When and photos. All triode circuit makes
wired according to our diagram for minimum harmonic distortion. In-
will make a top quality broad- puts for radio tuner any kind of phonoﬁ?

10-TUBE RADIO KIT $29.95

3-GANG TUNING
MIKE INPUT
12 WATT

cast tuner (550 to 1650 ke, pickup (crystal or G.E. variable reluc-i
for use with any amplifier. Don’t class this with tance) and either crystal or dvnanncg £ L oo | Hl_Fl AUDIO
ordinary tuners; this has its own pow('!er txanstm{mer n?xkeA Qutput_l tra'l{\s(m m?g tx::mtghe[s( ngw 'N'S

S 04 kit is furnished with a diagram, pholos chm voice coil. win electronic tol =
.Iull‘(; t::ﬁ’;‘;‘gzletﬁe ‘;;’7 lR.I-‘.. é 7TE5 converter- mxxerposml- controls, bass and treble with range seleclor switch for eilher juke BASE'TBEBLE
lator, 687 I.F. detector, and 8X4 rectifier. Connect box quality with heavy bass response or brilliant symphonic range.
to any audio amplifier. Ideal for use with our $-2020, The best quality amplifier kit we know how to make. Has a very BOOST

TM-16 or 7X5 amplifier kits. Chassis size, 9%axdx wide range output and heavy power transformer. Response 18 to
414" high,  Shipping weight, 7 ll)s. Broadcast tuner be all tuode amplifier kit, complete with tubes.

8 tu
P R She 2 They Net s A NEW (95 ALL-PURPOSE RADIO KIT
. o .
5-Tube Broadcast o B"'FI‘:OY:"“}EW $ 95 10-Tube Broadcast (350 to 1700 ke) Radio Kit for cus-
SUPERHET RADIO iz BhR tom builders. Features 3-gang superhet circuit with
KIT $12.95 12"%‘;5’;";1‘*5“ With A.V.C.. high gain IF circuit. 8” slide rule dial.
. it 2

Chassis size 12147 long, 10" front to back, 6la”
high. Audio inputs for a crystal or dynamic mike.
and record changer or player. Tone compensation for

this simple kit. you can
3-tube phono
oscillator that also has
ill

T I SRn DU ] standard crystal pick-up or General Electric variable
antenna and 2 gang broadecast over any

T |

. A New 2-band radio chassis kxt featurcs | reluctance.  Push-pull 6V6 output tubes. shielded

dio. within your home, (about 75 feet) from §i3 S0 reluc i P!

condenser, with lighted slide rule il [ e e e et For cryatal mike or | 3:#Ang funing, fuil AC circuit With power { nieh fdelity output transformer matches 8 ohm PM
and attractive plastic cabinet. Receives crystal phono pickup. Fader control fades transformer. complete with diagram, all = husky power transformer, 2 tone controls for
hrozdcast, 550 to 1650 ke. Full size | 5 mike to record. Tdeal for a home P.A. gﬁ‘dtssagd é“‘;iss;f‘fél 2T e o0 OKO | rate base and treble Doost. A complete kit, in-
dynamic speaker, mmcth-e(li 1';:5 L.F. 5 ay:rtﬁm,Abacg\’;ngllgégnekrlta’(‘;} *“)‘;‘l’}g ?::S{xt(ﬁ"?é 12147 Tong. 712" slide rule dial. Very | cluding tubes (3—TE3, 6SH?7, 6SF7, 2—7F7, 2—GV6,
automatic volume control, This is a [ment. 2 eomblete g, of BAE MCIIGEY | ideal for schools, ete. A siraight forward | gV tiner), diagram and instructions.  Shipping
complete radio  kit. Everything furn- | npipwin “0hda and tested. Net price, | Subperhet — circuit complete —except for " kN K-R N o 29.95
ished, ineluding diagram, photos and | oh om crverms ookl d o5tek stand, 54.95 | speaker ‘and cabinet. Output transformer | Weight 18 Ibs. Stock No. BK- 10, Net price $29.95.
s » e 3 . ryvstal mike a is part of radio kit. Stock No. AA-G1. 10” PM speaker, $6.95 extra. Crystal mike and desk

Model RS-5 tube AC-
nc superheterodyne

Lubes: 12K8, 128117 2—7E3 and T0L7. | extra, Concealed microphone unit, only 17 Shm e waine B SE M it [ 10 : st x :
Shipping weight 7 1bs. Stock No. RS-5. | 1 difmerer and 157 thick, Specify hidden 5. 67 P speaker $2.79 extra, &0 | Siand. $4.95 extra. 127 coaxial speaker $12.95
Net price $12.95. $3.95 extra. _ o _Pls_f_“g_e‘_""‘_ e

WEBSTER CHICAGO
3-Speed Changer

245

A Regular $47.50 List

Webster Chicago Model 100-16 3 speed au-
tomatic record changer with erystal car-
tridge and all speed Sapphire needle. (1
needle plays all records). Base size 12x
12347, Shipping weight 14 1bs. This
offer good only as long as our stock lasts,
A special purchase makes this offer possi-
ble. Webster Chicago 3 speed changer,
Model 100-16, Sale price $24.95.

-

5-STATION [INTERCOM
_——~_ MASTERS

4-PRONG VIBRATORS $4.29

IN ALUMINUM SERRATED CANS
10 FOR $11.90

4 MILLION AUTO RADIOS BUILT IN 1950 AND HERE IS THE
PERFECT REPLACEMENT VIBRATOR FOR MOST OF THEM.
test 19531 production by a top quahty manufacturer. TFully guar-

anteed six months, Quiet running, A result of modern vibrator en-

gincering and research. Roplaces \Iotmola, Chrysler and any stand-
ard 4 prong non-sync Vibrator, McGee contracts for a_tremendous
guemtity to take care of your 1951 nceds. Stock #V-53 Stand

Prong Vibrator $1.29 each. 10 for $11.80; 50 for $55.00.

SUB-STATIONS $3.95

Maodel 2700 5-station intercom master, in
an  attractive walnut cabinet 10x51ax6”.
Push-button for each sub and talk-listen
switch and volume control. AC-DC am-
plitier with lots of power and full size Al-
nico V.M speaker. 1950 production of a
famous factory. Only 300 left, weight 7
1bs. Model 2700, net, $16.95.

Model MG-300 molded walnut plastic sub-
station with eall-back switch and heavy PM
speaker. 514x814x3142”, for wall or desk.
Weight 2 Ibs. Net, $3.95 each; 5 for
$18.95.

3 wire intercom cable. plastic, $1.95 per
100 fL.: 500 ft.. $9.50.

NEW HEAVY DUTY 4-PRONG VIBRATOR $1.95

-8B Tube Auto Sets $1.9
A standard 4 prong v1brator that lists for $4.90 costs service men $2.94. But.
you can buy this 8 point hedvy duty vibrator al MeGee for only $1. cach,
for $17.50. If you have had trouble with vibrators that don’t hnld up in
and '8 tube original eqluplnent auto radios, this is the vibrator that yvou
Vibrator ¢éan is standard diameter and length. TFits Mopar, Chrysler,
a heavy duty, 8 point, non-sync type: especi:ﬂly designed f
sets that W niore than 60 mils *B', such as 7 and 8 tube sets with push-pull
BV6's, 6K6’s, cte. long life vibrator offered to you at a mvmg. Fully guar-
anteed for 6 manths. Stock No, V- 90, $1.95 each, 10 for $17.5

50-W. OUTPUT TRANS. McGeerdSuper High TREMENDOQUS SPEAKER AND BAFFLE SALE
1

$ 50 B * vl+’v ORDER 3 OR MORE TAKE 5% OFF
WHY PAY es uue ”

ONLY z MORE 8” LEATHERETTE WALL BAFFLE AND PM $4.95
50-watl super quality high fidel- OUTPUT Stock No. 818-—Tan Leatherctte Covered Plywood Slanting Wall
ity output transformer. Matches RANS. $ 95 Baflle and 8-inch Alnico V Oxford PM Speaker witn 3.2 Ohm
push-pull parallel or push-pull Voice Coll.  £BIEX same as 818 but with Heavier Oxford
si6 tubes to /8 ql%or}x]n\ voice 20 20 000 8 PM with' 8 Ohm Voice Coil, $5.95.
coi also G an ohm line,

Very ellicient winding construc- 14
Lmnvm\l;/ 140 ol\‘mtl Total e mg Model A-403 High ﬂdehty output transform- . 10 BAFF,,LE AND SPEAK.ER $6.95 .
5 er. Why pay $20 $30 for an output, Stock No. CA-10_10”—Tan Leatherette Wall Bafle with 107
ance in primary, and 8-ohm voice y pay 3¢ P flux Alni vV PM Speak. 6.95
coil tap only f an ohm. This e our(%ggsixs ﬂVﬂllIE‘e‘"foaxgli'e A e ermaflux Albico SRR EL R

output transtormer wastes 4 minimum amount of pedance, 6 ohms pla ”

audio power due to heat loss Within the trans- 6L6 or 6V6), 100, foedback winding, 4:8- 12” BAFFLE AND SPEAKER $9.95

former. ideal for public address amps. 15 and 5006 _ohm sccondary. Housed in stock No. 1218X 127 Tan Leatherette Wall Baflle and 12*

Stack No. 50 m, net \\cwht .,1/2 1bs. Bargain a potted case.  Net weight 6 Ibs. Recom- Hed\v 6.8 oz. Alnico V Magnet 8 Ohm Voice Coil Oxford PM,

price $7.50 ca., 2 for $13.95 mended for all amplifiers up to 34 watts. 55.95.

TREMENDOUS SALE ON AUTOMATIC CHANGERS SUPER HEAVY DUTY 10” PM $6.95

w ettmaldoe a sgecml |A|inchases on scvetmll)ﬁund)cﬁ 20
wa . Alnico magne speakers.
GENERAL INSTRUMENT V.M. 3 SPEED 1
Record 32295
18 R.P.M. Changers

Deep throat and easy moving cone. Ideal for all
high fidelity sound systems and radio replacement.
The magnet on this speaker is usually used on a
15" size. Very efficient, good high and bass re-
sponse. You’ll appreciate it when you get your hands
on_this speaker. Attractive copper finish., 8 ohm
voice coil. Stock No. 1025PS. Weight 7 1lbs. Net
price $6.95 each
record cnanger—plays them all—intermixes Order three of these and use them in a cluster of
SCooP Tocords of the same specd—cquipped with a e A piake ggywatts Simandiogand ';,ag,’ﬁ
rsta W win 3 — e B
31095 0 O G ol I R i W AR power.” top quality P.A. work. ’[‘hmk this over.
VM-406. Net, $22 3 No. 1023PS speakers for only $19

I
|
|
|
|
|
PRIGE base size 1.J,4\13 sshm weight 12 Ibs. l h
Buy the VIUDo9 chanser WIh o wlnout | BUY YOUR WIDE RANGE COAXIAL SPEAKER AT McGEE
I
|
|
|
|
|
|
]

L
Record Changer | v nodel 406 detuxe 3 speed sutomatic

is the finest in Am It automatically
plays all records all spcods nnd all sizes;

TWO FOR $21.00 tridge. We think the V'M 950 record chanzer 127 COAXIAL 15”7 COAXIAL

General Instrument 78 RPM automatic 1310-in., 331/ or 78 rpm. 10 12-in.. 3334
S AR, 18 M tomade | T T SN o e o o dauin 2 PM $12.95 PM $19.95
|e(-m(h nutmnduc.l]ly One of the latest same speed intermixed. 12 7- 3314 or 12
modets made. Beautiful golden bLrown 7-in. 45 rpm. Autmmmcany SHuts o after A $132.30 retail value, 0 ly $19 95 buys a full
lmmme)tone finished  basc. 12%12%8 7. the last record. Size 13 13/16x117%gXT 4 20 watt 12” coaxial 3 watt coaxial PM
uipped with an Astatie L.-70 crystal in. high. Offered with crystal cartridge, PM speaker of quality K gspeaker with built-in high
dge. Heavily ﬂ"cked turntable and G.E. VR cartridge, or eithér with a base. used on radios of the pass filker, Hook to any 8
* fittings are deep maroon col- VM-030. 3 speed changer with standard $300 to $300 bracket, . . Sohm output on radio’ or
ored, This may be our last chance to crystal cartnd"e and ncedles for 1 and @ Hook up like any PM = # amplifier. Response bclow
offer a 78 RPM changer at this price. mil. (78 rpm, 33143. 45 rpm.} Net $29,62. speaker. H i @ h_ pass # 20 to above 17,500 CP!
Comes packed two to a master carton. vV OGE, 3 Qpce(] changer with the ncw i er is built on . 0 Good bas s le:.ponse.
just like they would be shipped to a PX-05 magie, all-in-one varnl)le relue- e speaker. Matches 8
set manufacturer. Order 2 changers for tance (.'ntnd"e with stylus. Net $32.80. RN Nl = ohm output of radio é’ 0SS hle Full 32 oz,
i additional saving, Shmmn" weigh VM 3 gpeed changer with ct\:lnl car- or amplifier. Wide n the wool‘er. 5
r 2 changers, 20 Stock No tndae on a base. Net $32.01. range response. 20 to 17.500 CPS. Model et tweeter.
IT SGI. Net g)g:ce. $10. VN No. CU-14X. Ship. wt. 9 ibs. Spceial sale Ship. wt.

5 each, two I-955GE, 8 speed (‘hdl]"EI guth RPY 030

for only $21. VR cartlxd"e with base. Net

McGEE RADIO COMPANY i siorcivas Wi

Fost Orcers,; Includs Pos

price, $12.95, price, $19.95

TELEFHQNE VICTOR 9045. WRITE FOR FLYER
1422 GRAND AVE, KANSAS CITY, MISSOUR!

October, 1931 839
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WHOLESALE RADIO PARTS CO., Inc.

NOW! GET
PHOTO-CLEAR

PICTURES IN
FRINGE AREA!

Replace Your 0/d TV Aerial
With Snyder’s Amazing New

360° MOTORLESS
TV AERIAL

i Flick of

Same Clear Pix as awiteh cleare

Motor Rotator picture in-
stantly.

Aerial .Systems
Costing Triple
This Price

Only I 8 e

Complete with
three 3%2 ft. masts,
lead-in, guy ring
selector switeh
& mounting base.

: Order TX-599

For
Ultra Fringe
Electronically beams in complete 360° rotation to give
clear picture on all channels. You choose direction
with Directronic selector switch, mounted on or mal
TV set. Double stacked arrays with 18 hi-tensil 3
aluminum elements.

MODEL AX-599. Same as above. less mast, guy ring,
base ... e $16.95

Snyder’'s Powerful 5 Element

YAG TELEVISION

ARRAYS

For Fringe &
Ultra Fringe

Highly directional and
closely tuned to each
channel. Cuts inter-
ference and noise to a
minimum. Five ele-
ments; one folded di-
pole, three directors
and one reflector. In-
dividual array for each
channel. Specify model
desired.
2

# G—U\ 6

$7.95 $4.95
STACKING BARS ES;C.%&??. W5 dagidrravs.

Hi-Gain! Equal to 2 Ordinary Boosters

ASTATIG TV BOOSTER

Tour 6AKS tubes. 2 in hi-band, 2
in lo-band. Provides 2 tuned cir-
cuits and 2 broad band cireuits.
Dual tuning controls allow sepa-
rate tuning f or picture

5 and sound. Model AT-1. $32'7U
Model BT-I....... $19.50.

Model BT-2.......$20.97
STEEL EXTENSION POLES. Weather treated.
10 ft. long, 134" di@e...oooiioyennininan., $2.19
5 {t. long. 114" dla Crimped End............ .35
3% ft. long. 114" dia. anp(d End.......... 119
CHIMNEY MOUNT BRAC
(omplete \\nh 5830 @fisilogananoncnonoocoonoo 1.59
HEA DUTY MAST BRACKETS WB-2.
Adj. to A7 [ Wl onnonnosnnaoseooa0onn0000 3.75
ANTENNA SWIVEL BASE. Aluminum.
Fits 134" 0.D. mast seetion................... .45

WRITE FOR FREE ‘‘FYI”’ BULLETIN
Address all orders to Dept. RN-10

or call Mulberry 2134

HOLESALE

RADIO PARTS CO,, Inc..

311 W. Baltimore 5¢.

BALTIMORE 1, MD.

The Yagi Antenna
(Continued from page 67)

ohms. The problem involves the an-
tennas shown in Fig. 6 and its sche-
matic representation with the values
superimposed in Fig. 9A.

Each antenna must have its im-
pedance stepped up to 600 ohms at the
junction point where the 300 ohm line
to the set is connected. The two
transformed impedances of 600 ohms
each are- in parallel. Paralleling
these impedances gives an impedance
of 300 ohms at the junction point, the
exact impedance required to match
the 300 ohm transmission line.

At first glance the problem appears
simple. It would seem that all that
is necessary is to use two sets of 425
ohm quarter-wave matching trans-
formers to stack the two 300 ohm
yagis. However, let us first consider
how the characteristic impedance of
parallel wire transmission is deter-
mined. The formula is:

Z = 276 log 10 (28/d)

where: § is the spacing between con-
ductors, and
d is the diameter.

In other words, the impedance de-
pends on the diameter and spacing.
Bear in mind that practically every
commercial stacked yagi is claimed to
match 300 ohm line and uses 3%” or
%" tubing for matching bars. These
bars are usually spaced 3” apart. The
chart of Fig. 8 shows the character-
istics or surge impedances of the most
commonly-used transmission line con-
ductor sizes at various spacings.

In order to stack 300 ohm yagis it
is necessary to use 425 ohm transmis-
sion line. In order to obtain a 425
ohm impedance using 3" line, the
spacing should be approximately 6%”.
In order to get 425 ohms using %"
tubing, the spacing should be approxi-
mately 10”.

Since most commercial television
receiving yagis use 3%” tubing spaced
at 3”, let’s check the chart to deter-
mine the surge impedance of this line.
The chart shows that the impedance
is approximately 325 ohms. The
schematic diagram of Fig. 9B shows
that a 325 ohm transformer is tied to
each 300 ohm yagi, resulting in two
parallel impedances of 350 ohms or a
net impedance of 175 ohms at the
junction point.

Thus, the two single bay yagis
which match the 300 ohm line present
a 2 to 1 mismatch under ordinary
methods of stacking. Two solutions
to this problem are possible. First, it
is possible to use 425 ohm stacking
harnesses constructed of wire. Refer-
ring to the chart of Fig. 8, it will be
seen that for a 425 ohm line at 3”
spacing #6 wire must be used. Sec-
ond, the impedance of each yagi can
be lowered sc that the 3;” matching
bars, with their characteristic im-
pedance of 350 ohms, can be used to
present two parallel impedances of

www americanradiohistorv com

600 ohms. Schematically, Fig. 9C, the
problem is as follows:

If we can lower the impedance of
the yagi to approximately 200 ohms
when stacking, this 200 ohm impedance
will ‘be transformed to 600 ohms by
the 3%” tubing matching bars. The
two 600 ohm impedances in parallel
result in a perfect 300 ohm match to
the transmission line.

The Channel Master Corp. has
achieved these results by means of a
mechanical arrangement. To obtain
a total impedance of 300 ohms in a
single bay yagi, a three-conductor
folded dipole is used. The 600 ohm
impedance of the element is reduced
to 300 ohms by the proper choice of
spacing of the parasitic elements. See
Fig. 1.

The bottom section of the fold con-
tains the feed points, for the following
reasons. In stacking this yagi the
impedance is dropped to 200 ohms by
removing the center conductor of the
folded element, making it a conven-
tional folded dipole. Since the tip-to-
tip distance of the fold is one half-
wave, the removal of the center
conductor yields a pair of 3" quarter
wave connecting bars. The same pro-
cess is repeated on the other yagi and
a full set of connecting rods is ob-
tained. (Fig. 2) These are then used
to connect the two yagis as shown in
Fig. 3. The result is a yagi which
provides a perfect match to 300 ohm
line either in its single or stacked ver-
sion. In this way the full value of
stacking is realized and an additional
gain of 3 db is obtained.

V.H.F.-DX EXPEDITION

F interest to hams is the announce-
ment of a 2-meter DX expedition
which has been scheduled to take place
during a 24-hour period, beginning Sat-
urday. October 6th.

W5VWU is leading the expedition to
Sandia Crest, 10,600 feet above sea level
and 5000 feet above the surrounding
terrain. Sandia Crest is approxinlatcly
9 miles northeast of Albuquerque, New
Mexico.

Equipment for the expedition will in-
clude a 160 watt transmitter on a fre-
quency of 144.14 me., e.w. only. a multi-
element beam (horizontal polariza-
tion), and a converter with two 6J4
grounded-grid r.f. stages. A low-pow-
ered transmitter will be used on a fre-
quency of 7155 ke. to aid in coordinating
the 2-meter schedules. Operation will
begin at 4 p.m. (MST) on October 6th
and continue for 24 hours.

All interested amateurs are urged to
arrange a 2-mecter sked with W3VWU
by writing him at Sandia Park, New
Mexico. A 40-meter schedule with in-
terested stations will aid in establishing
contact on 2 meters.

During periods for which no definite
schedules have been set, the following
arrangement will be used: The first
fifteen minutes of each hour the beam
will be oriented to the north; secend
period to the east; third period to the
south; and the last fifteen minutes to
the west.

QOperators participating in the cxpe-
dition include W5CA, W5LIIF, W5VWTU,
and W5LZD. —Q@—
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5 Commercial
- Radio Operator
EDW. H. GUILFORD
Vice President

1 can train you to pass your FCC
License Exams in a minimum of
time if you’ve had any practical

|
radio experience — amateur, Army,
Navy, radio servicing, or other. My
time-proven plan can help put you,
too. on the road to success.

Let me send you FREE
the entire story

Just fill out the coupon and mail it.
| will send you, free of charge, a

copy of ‘“How to Pass FCC License F R E E
Exams,” plus a sample FCC-type - " . \ d take FGC mati

i - ells where to apply an ake examtinations,
Examl,l Gt ) ar_nazmg new .bnnk focation of examining offices, scope of knowledge re-
let, *“Money-Making FCC License quired, approved way to prepare for FCC examina-
Information.” tions, positive method of checking your knowledge

before taking the examination.

" Get Your FGG Ticket in a Minimum of Time
Get this Amazing

TELLS HOW — TELLS HOW — l’cENS
w E G u A R A " T E E Our Amazingly Effective Inf E
JOB-FINDING SERVICE —lMa
TO TRAIN AND COACH YOU AT HOME Helps CIRE Students Get Better Jobs
IN SPARE TIME UNTIL YOU GET Here are a few recent examples of Job-Finding resulis

. _GETS FIVE JOB-OFFERS FROM BROADCAST STATIONS

‘Your ‘Chief Engineer’s Bulletin® is a grand way of obtaining employment for your
graduates who have obtained their (st class license. Since my name has been on the
list I have received calls or letters from five statinn’s in the southern states, and am

now employed as Transmitting Engineer at WMMT.’
. . Elmer Powell, Box 274, Sparta, Tenn.
If you have had any practical experience—Ama- ) GETS GIVIL SERVICE JOB
' r Arm qu radio re air Y erimenﬁn ;‘l}nm{veﬂ%&é{%ngd Eqppsitior; ;t W.right-Pa_}_tlersnEn Alir ForgeABalsAe, tDay’(on, Ohio, aé
nic Equipment Repairman. he Employmen ication you prepare
eu 4 y, Y’ p I xp g for me had a lot to do with my landing this desirall;leypusitiun.EP Y pree
Charles E. Loomis, 4516 Genessee Ave., Dayton 6, Ohio.

1 TE'-LS How_ A Employers make OURS IS THE | ‘| have had half gEt;I;geiooBr xlzgegAs‘i\nce | mailed some

ONLY HOME fifty of the two hundred employment applications your school

STUDY COURSE forwarded me. | accepted a position with the Civil Aero-

. nautics Administration as Maintenance Technician. Thank
JOB OFFERS lee These FV,IL:'EISC EIRCIUIRG you very much for the fine cooperation and help your organi-
EXAMIFIS/(\::I:II-EZESE zation has gialeltl mEe vl ﬁndingzzaéol‘;bi.n thsei raodio ﬁeldiv’l’ "
ate E. Young, | obbins St., Owosso, Mich.
to Our Graduates Every Month WITH ALL LES. . Onosee
Telegram, August 9, 1950, from Chief Engineer, Broadcast Station, Pennsylvania: ﬁ%’}l_sTqu-sD AR Your FCC Ticket is always recognized in all

radio fields as proof of your technical ability.

“Havs job opening for one transmitter operator to start immediately, contact me at
once.

Letter, August (2, 1950, from Dir. Radio Div, State Highway Patrol: “We have two
vacancies in our Radio Communication Division, Starting pay $200; $250 after six
months’ satisfactory service. Will you recommend oraduates of vour school?’’

These are just a few examples of the job offers that come fo our office
periodically. Some licensed radioman filled each of these jobs . . . it
might have been you!

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

CLEVELAND INSTITUTE |
OF RADIO ELECTRONICS ]
|

Name and Address License Lessons Desk RN-34—4900 Euclid B.Idg.
Lee Worthy 2nd Phone 16 Cleveland 3, Ohio |
2210Y2 Wilshire St., Bakersfield, Cal. (Address to Desk No. to avoid delay) |
Clifford E. Vogt Ist Phone 20 I want to know how I can get my FCC ticket in a minimum of |
Box 1016, Dania, Fla. time. Send me your FREE hooklet, *‘How to Pass I'CC License
Francis X. Foerch . Ist Phone 38 Examinations” (does not cover exams for Amateur License), as
38 Beucler Pl,, Bergenfield, N. J. well as a_sample FCC-type exam and the amazing new booklet,
$/Sot. Ben H. Davis Ist Phone 28 *AMoney-Making FCC License Information.’’
317 North Roosevelt, Lebanon, [11.
Albert Sehaell 2nd Phone 23 ST I
110 West (Ith St., Escondido, Cal. X
[ ADDRESS ... i i e I
CLEVELAND INSTITUTE OF RADIO ELECTRONICS | ciry

Desk RN-34, 4900 Euclid Bidg., Cleveland 3, Ohio |

QGetober, 19351
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BY-PASS
COND. KIT

Giant Olson Value. Con-
tains only genuine
Cornell-Dubilier  and
olar  condensers all

600V and 1600V in ca-

handle base and 7’ shield- - T
ed c<,1vllﬂse Shpg. wt, 3 lbs. =
= A

.. $5.95 -

cach .

TUBES LESS THAN || oo,
DEALER COST Ig for P2 S andh
I

We won’t get rich on these tubes. Olson bought some tremen-

dous tube inventories from THREE BIG DEALERS who were over- ol 5 AS-40 acities from 0001 m
stocked. This is a beautiful deal. Every tube is brand new, on-off ss\qvin‘::ghb‘f‘;tu\;xlné ga\ed n(’:o(iita.:fhfﬁtlég,l?f
individually boxed. Brands include Ken-Rad, Tung-Sol, Raytheon, f;;?dxe” 3695 $l99 devsers. Rey. List Price
Philco, Sylvania, etc. A0, .50.

Now is your chance to get the most popular tubes at prices
that are unbelievably low. You can't lose. STOCK UP NOW.

024 BUILD YOUR OWN RECORD PLAYER
PHONO : T
59 & 09| 4| ==
6AV6 : RA-19. R ] j
_ 3525 ; c);, 5398 g DRIVE

PHONO
5U4G .........%0.74 TUBES

MOTORS

- Nationally famous brand. Self starting,
6BG6G ....... 2.19 A rs)’\oldglnhdfég“xgx:ncvcgnsgéi ztimplxﬁer complete with turntable. —Operates an
6BQSGT ...... 1.49 crystal phono arm and speaker. - By 115 volt AC 60 cy. Shpg. wt. 5 lbs.
6CD6 ........ 2.79 Eopane, #hd, tone controls R S SINGLE SPEED PEED

SET OF TUkes 78 RPM 3314 45
646 .......... 1.39 125Q7 MPLIFIER O $ 64 T $379 18/%1*‘ $599
352
6K7GT .99¢ No. s No. M-52
e ]

5Y3GT
645
6NTGT
35W4

1US  6WAGT
6ALS  |2sAT

e 125KT
6kegT 128Q7

684 50L6

6SNT ... 99 | | m—
PICKUP PHONO

7N7 ...........99¢c ;
ARMS ' CARTRIDGE

' Aofatie ohrigneS gwith vnIversa) roolacement for astatic [70

3 z prekeaNieplacementifoy 5
6GB6 ¢ IB3GT wscN:f_éCmEa” CCEE s $2 99 Loz 1-s2 lp 3 volts, r;cgshlstgclé

-58 . single eac
|x2 e —— — Lots of 10. cach. $ .
3 SPEED PICK-UP ARM T o

6V6GT 6AGS Cartridge flips by means of a lever, HIGH OUTPUT CARTRIDGE
25W4GT Equipped with dual cartridee. one Sxmllar to above but delivers 9 volts.
|2AU1 side plavs 3314 and 45 and other Can be used on 33Y3. 45, and 78

’_78‘ dP}I/I Double needle $4 95 RPM _discs.
included. XC€-47 single each. 2.19
M-64. Each........... . Lots of 10 each. ... e B $I.99

ALL AMERICAN TUBE KIT

[2SA —IZSK'I—IZSOJ 3525 50L6

Buy popular tubes this easy way and save loads of
4 money. Tubes are brand new fresh stack,
fnous  brands.  Packed in  handy carton. §
rder No. AS-11, per kit................

10 WATT
RESISTOR KIT
We mean to move
80.000 fine 10
watt wire wound
resistors during
this sale. 5

HOOKUP
WIRE KIT

495

500 ft.

$15.00. Each kit
contains 20 popular insulated re-
sistors, with tinned copper leads.
Shpg. wt. 2 Ibs.

GENUINE UNIVERSITY REFLEX SPEAKERS | hiié fuiiao . 8249 | | soo s o on sdere. spons o
Sy Unit is breakdown proof. will handle 25 watts Soandes. dsiz%vs'“e['cs‘l 00’ ft., solid and

DRIVER continuously and is guarantced for 1 year. VULUME!CUNTRUL KIT
$ 70 Hermetically sealcd,éomx&lete] p;‘%tecg_xon from SSORTED
outdoor exposure. as dura ohm voice
] coil and genuine bakelite diaphragm. Fits g{,x,f' CONTROLS FP CONDENSER KIT
trumpet shown below or any other standard X 4 Assortment of 15 popu-
each trumpet. Iéralnlx)d new factory secaled cartons. {;ir I*‘Pdcctngjelnscrs.t dou-
Shpg. wt. S, e e an riple sections,
c P — OOy ; T ASZdl Capacities from 10 mfd
TILUFNIIEE(T Trumpet is heavy gauge metal finished with List \dlue Sla 50. Containg Ela(?gzomgd Sf;;?)?: %vst tg
N S-164 corrosion resistant paint. Equipped with fa- popular singie and dual controls, 1bs. )
@ mous adjustable UNIVERSITY “T” BRACKET. with and without switeh 1 10 98 AS-24 .
Mounts in any position. 614" diameter. cost you less than the ncu mal price ’
tas heavy rubber rim for improved tone. of just two if hought regulariv. each
Brand new factory secaled cartons. Shpg. wt.
15 lbs.

10 WATT WIRE-WOUND RESISTORS

Olson bought over $64,000 worth of these fine wire wound
resistors (a famous manufacturer’s entire stock). You can have
them at 80¢% discount oif list price. Stock up. Order whether

Get both Driver Unit and Reflex
each Trumpet Genuine University$
matched set ..................

. R-16 you need them now or not. Regular list prices run from c to
WILGOX GAY TAPE REGORDER OUTPUT ? .leo e&g}:}d ’Ehese reglnstohxsldare linaﬂ"ected by heat, coié’ or
umes. Vi ng is rigidly he i place on asbestos core b =
PRICE SLASHED TRANS- cial formula. Stands terrific overloads, Aceuracy 1064, WULLY
Reg. Price $149.95 FDRMERS GUARANTEED. Equipped with tinned leads
WHILE THEY LAST Ea 3 oS TéAKE YOUR CHOICE WHILE THEY LAST
o HMS QHMS OHMS
Model 1B10 P 5 100 oree 2500 3500 10,000
READ WHAT THIS WILCOX-GAY EA. 20 igg ggg iggg 4000 11,000
1 5000 12,000
RECORDER WILL DO! B 200 700 1750 6000 12,500
IT'S A RECORDER . . . a precision WHILE 33 225 750 1800 7000 13,500
tape recorder without equal in the re- 35 250 800 2000 7500 15,000
cording field. Makes a full hour of THEY LAST 40 300 800 2250 8000 16,000
continuous 1ecordm<r on a five-inch 50 330 1000 2500 8500
reel of tape: 2 hours using both chan- 75 350 1100 3000

nels. (This is double the time of con-
ventional recorders. T h'e fidelity,
clarity and low-noise reproduction of
lhis fine instrument is remarkabie.

FAIRCHILD GRINDER

Nicowe bl alxgs tape xectordml"s dfrom nr\‘ncro- -C., ize

phone, bmll in 7 T urntable or from anv external radio or phono- 157 x 114", Fvery service shop necds one of these handy tools
graph. I1T'S A PUBLIC ADDRESS ack prov:dCd for plugeing Shpg. wt. 1 ade by Fauchxl% famous  manutacturer oyf pre-
in any PM speaker permitting usc a PA svstnm A PLAY-BACK 1b. Clsxon electric  grinders Regular nationally  ad-
. . . plays 1ape back through built-in speake! and re“md< at high No. T-92 vertised price is $19.75. The set consists of
speed.  Also will pldv lcconh xf d PM speaker is plugged into external Single 1—115 volt high speed, air cooled grinder. 6 as-
speaker jack. OTHER FEA .. two-tone maroon leatherette cach . ..69¢c sorted grinding wheels, 1 circular saw binde. 1
case, complete \\llh crystal m:l\e cold and plug and built-in speaker. hardened stech reamer. 1 bufting brush, 1 abrasion
Neon recording level indicator, tome and volume controls. jack for Lot of 49¢ stone and a natural finish wood case size 107Xx5”x
rlnomtonn" Qgc 183&x13x6”. Shpz, wt. 25 Ib. Operates on 105- 10, cu. 3”7 to house the grinder. Shipped in original fac-

20 V 60 tory sealed cartons.

| RECORDING TAPE—Famous Mfr's Close-Out!

Get the buy of your life. Save up to 649 on high
quality RECORDING TAPE. A large manufacturer had
to sell his inventory and he unloaded the whole deal.
Olson now offers you this high grade recording tape at
prices which defy competition. Standard 47 wide,
1200 ft. long. Frequency response 50 to 8,000 cy.
Plastic Reel included with each.

MAGNAVOX & RCA SPEAKERS
12” and 8” Sizes

Think of it! Genuine Magnavox and RCA
Speukers at a fraction of their real value. Yes
—Olson really made a deal—a good deal—
and you can cash in. These speakers are brand
new, equipped with Alnico 5 magnets and
dust-proofed 3.2 ohm voice coils.

STOCK UP NOW—THIS IS REAL VALUE

PLASTIC BASE

PAPER BASE—

1200 ft, 1200 ft.
S;olf]kl No. X-248 S;?ﬁgleNo' X-249 12” PM Speaker 5
ity each g Individually boxed
$189 StockNo.Sl40..........
Lots of Lots of
each

8” PM Spea}\er
Individually boxed $

Stock No. §-123...........

OLSON RADIO WAREHOUSE < 73 E. Mill St., Akron 8, Ohio

92 . RADIO & TELEVISION NEWS
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SOLD ONLY IN BOXES
OF 6 ANTENNAS
Carton of 6, wt. 25 1bs.

TV ANTENNAS

Iots of G

298

ere
XﬂSl'l”dllOn men .
Conical TV Antennas scientifi-
cally designed to give optimum
g b . st pra
AU-862.

is a real bargain for TV
Genuine

recéption.  Highest prade alu-
minum tubing is used. Com-
plete with antenna
reflector

mmebers,
elements. cross arm
and cross arm brackets. Less
and 300 ohm twin-lead
Take any size masts up
8”7 0.D. Packed in fac-
tory-sealed cmtons of 6 An-
tennas to a box

advantagi

ments are

of matchm" Q

In 10{: of 3,
each ........

TV INSTALLATION MEN
If you Ini.tdll TV
this terrific Antenna Value.
Stacked Comcal Array with high frequency stubs. Ideal
for *‘Fringe’’ Area Reccption. Sturdily constructed. ele-
aluminum.
THIS IS A TERRIFIC VALUE!
Each Antenna consists of two conical bays plus a pair
bars.
rton.  This gives you six bays and 3 pnirs of

Sold Only in Boxes of 3 Antennas

Antennas. Olson wants you to take

High gain

asily assembled.

Less mast. Packed—3 Antennas

Carton
of 3.m. u. ...
Weight 25 1bs,

$2598

AMAZING RECORD PLAYER DEAL

$10 worth
of

RCA Discs

Included

And best of all—this is not a kit. The
phonograph comes to you complotolv
assembled and factory tested. No
troublesome wiring, “No mistakes.
Just plug in—put on the RCA non-
breakable records which you get with

the outfit and you h'\ve dependable
entertainment. The amplifier cm-
ploys 2 tubes, a 50L6 and a 35Z5.
Motor is Alliance. the tfinest. The
crystal tone_arm is made by Astatic.
Shure and Eleciro-Voice. In addition

get a complete set of RCA Victor
non-breakable Children's R e ¢ ords

which inciude such ﬁ\onte: as *‘Hap-
py the Humburg. ' ““The 500 Ilats of
B(ctholomcw Cubbins,”” < dellnlel »
**Aluddin and His Lamp,*’ Discs

are enclosed in beautifully colmcrl al-
bums giving cach story so that the
child can follow the recording. The
cabinet is decorated with gay circus
figures and the volume can be easily
reguluted by the full range volume
control. Operates on 115 volts AC.
Shpg. wt. 15 1bs. Don't delay, order
severai now. The price is low enough
S0 it pays to order even for the parts
eantainorl

Here is a
this deal
mous 78
tor non-breakable

alone at this price.

197

once-a-year special. TIn
you get a nationally fa-
RPM Reco)d Player and
0.00 worith of genuine RCA Vic-
children’s rec-

rds. You ecouldn’t buy the parts

NO MORE WHEN THESE ARE GONE

*Look what the parts would cost
if bought separately even at our
SPECIAL SALE PRICE

& RI’M Motor............. $ 379
Phono arm and cartridge... 2.99
AMDRRCT . om st » - mtge oo 3.98
Set of tubes for amplmer 1.89
PM Speaker .......... 1.69
Output Transformer . .69
AC Cord ....... 0 .29
Decorated Case 4.99
Set of RCA Victor Non-

Breakable Records. ... 10.00

PANEL LAMPS

Westinghouse, GE.

lamps.
the box.

and
Tung-Sol bavonet panel
100 of a type to

Stock Type Price
No. No. per 100

X-161 47

X-174 a4 $5.59

PL-25 3 $3.99

OLSON’S
NEW AKRAD KIT
—WITH
4-DRAWER
STEEL
CABINET

FREE

Build a Receiver

Set of Basic
Components
Kit of 5 AS5-38
| parts 89
\ou gel this kit of 5 asxc $l
parts to_build an “AC
set or
Parts Reg. List Price
Loop -$0.95
R, I'. Co E 10
IF. Tmanoxmer (436 I\C7
Input . . 1.60
Quiput . 1.60
Oscillator Coil ... .75
List Trice of Set. . . 6.00
Use any 365 mfd varml)le for tun-
ing. Covers 535-162

Reg. List
PI’IC(_‘ 518 38.

5695

We hAxve a limited qu'mhty of Ol
san Akrad -'Super Sealed’’ by-pass
condensers available in 1 drawer
steel cubinets, size 614x534Nx8145.
Drawers have compartments. Con-
densers are designed to ¢ive long.
dependable service even in the
tropies. Klt Contains 42 Condens-
ers. et the drawer steel
vabinet und the following 42 Olson
Akrad ‘‘Super Sealed™ by-pass con-
densers,

QY. Cap, Volts | aty. cap. Vol
001 60 -05 60¢

5 bos 89919 600
5 003 890 'S bos 1800
5 01 600| 2 008 160G
5 .02 6001 2 01 160C

MAGNAVOX RECORD PLAYER ASSEMBLY
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No.
RA-65

Plays 3313 and 78 RPM Discs

Look what you get! Magnavox
tone arm with ﬂxp erystal car-
tridze and dual needle for
regular and LP dises. 2 speed
Altiance Motor and turntable,
volume control and switch.
AH mountod on board 11”7 x
14145”., Shpg. wt. 10 Ibs.

FOR GOOD TV INSTALLATIONS
ALLIANCE TENNA-ROTORS

Laboratories,
tenna.
on 115 V., 60 cy
Available in 3
AU-15. MODEL ATR.
of 360° rotatior, by means of an indicator lamp on control box.
show direction of antenna. Each

For heavier
AC 30 watts.
models. Shpg. wt. 15 Ibs,
Tenna-Rotor

AU-12. MODEL DIR. Tenna-Rotor

Au-21. MODEL HIR.
for direction_desired
Mmatically. Each

4 CONDUCTOR CABLE ,

400

Tenna-Rotor

For use with all Alh'mce

Tenna-Rotors.
W-62, 100 ft. Coil, ea. ..

veau
Can be used on all masts up to 134" dmmev.ex
anlennus also order the Thrust Bearing Bracket shown below.
Rotates clockwise or counter-clockwise full 360° at 1

with control box which shows cnd

with control
indicator dial showing direction antenna is beamed.
with automatic control
and :mterma turns to that direction and stops auto-

The Alliance Tenna- Rotor makes
it possible for you to eam’’ or
turn your antenna in the direction
best suited to pick up any TV sta-
tion within range. When so turned
thc swnal delivered by the antenna
V set is increased by giving
you a better, clearer picture, The
rotator unit is fully enclosed in 2
moisture-proof  housing.  factory

lubricated for life. Bear ings are
stainless steel. Works in  any
Guaranteed  for n

weather, 11

t by Underwriters’
to a 20 1b. an-
Oper‘\tos

Approved
Takes up

Does not

bo Wh;‘ch emplovs an

1205

$26.43

set the pointer

43
THRUST BEARING BRACKET

For use with any above Al- 29]

box. You

bs.
AU-13. each .

TV-FM
ANTENNAS

Exceptionally high
gain on_all chan-
nels. Efficient for
““4ringe’” areas. Low
standing wuve ratio
pex‘mxts use 1
72, 1350 or
ohm lines.
conical section
sign minimizes
noise, reduces
‘'ghosts’ — resuilts
clear pic-
bay with

$12.99

in
ture. Easily assembled. Dourge
10 ft. mast. Shpg. wt. 16 Ibs,
AU-61 .... . P

liance Tenna-Rotors where ex-

tremely heavy antenna is to, he
u Su; to
STOCK NO. RA-62

1sed ports up
Alliance Booster offers electronic features
in desizn for maximum reception in fringe
TV arcas. Gives the signal a real boost.
One control for all channels. Automahc
switch turns Booster on with sen Sh
i
7.97

wt.
RA-62. .

SEND FOR OLSON'S BRAND NEW BARGAIN CATALOG. GET NATION-
ALLY FAMOUS RADIO PARTS AND SUPPLIES AT BIG DISCOUNTS

IT’S EASY TO ORDER FROM OLSON’S

Fill in columns below with quantity desired,

How to order: Order directly from this ad. For convenience use this order blank.

You may send remittance with order (mclude enough for postage or parcel post
shipment), or if you prefer SEND NO MONEY. Olson will ship C.0.D. and you may
pay mail or expressman for merchandise and postage.

stock number, description and price.

CLEVELAND, OHIO
2020 Euclid Ave.

If vou live in or near Cleveland
visit our store, get these and many
more bargains.

CHICAGO, ILLINOIS
623 W. Randolph Street

If vou live in or near Chicago
visit our store, get these and many
more bargains.

MAIL ORDERS SHOULD BE SENT TO AKRON, OHIO

October, 1951

OLSON RADIO WAREHOUSE

L4 T T T e e T T o L o T T

3| MONEY BACK GUARANTEE: Everything you order from E Please
2 Ison is guaranteed as advertised. If you are not more Bl Minimum
E than satisfied, you may return merchandise for cash refund. Hi Order $3.00

]llVIVYVTY'l"'YI'Y'[VIV'VI'l'['IV[Y'|IVYTYY"I"VI'ITIY'Y['Y’W

=
STOCK PRICE

UANTITY | S IOCK DESCRIPTION EacH | TOTAL

L IR I i e (1)

r

NAME

TOTAL

ADD
POSTAGE

§ADDRES§ i

[cmr
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ZONE__STATE

73 E. Mill St., Akron 8, Ohio

TOTAL
AMOUNT

RN10S1
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MEET THE FINEST audio amplifier ever built, at any price. lts
name: the Craftsmen 500, with the famous Williamson all-triode
circuit. We had to invent a new word to describe its 99.99%*
distortion-free performance. The word is ULTRA-FIDELITY. Hear
the 500" and you’ll know why.

* pynamic

B4

* with'the record grooves

Pickering Cartridges transmit
all of the sounds in the musi-
cal spectrum, without loss of
definition, just as a fine opti-
cal lens passes all of the col-
ors in the rainbow.

For literature address Dept. C B

CSOO Amphf‘er Features
® Freq.. respense: .=0.1 db., 20 cps to 20,000
cps; =2 db., 5 cps to 100, 000 <ps.
® Power response: 12 watts =+2 db.,
50,000 cps.
® Tube complement: (2) 6SN7GTA; (2) KTé6 power output: 5V4G -rectifier.

of0 1sm

® Total H Distortion:less than 0.1% at 10 wous,
at mld-freqs

10, cps to *0.01% at av. listening level below 1 watt.

for information, write

THE RADJO

Dept R-10, 4401 N. Ravenswood Ave., Chicago 40, I

h /m /awd%a vefveedeclion

NO @THER CARTRIDGE CAN
PEBF!)RM LlKI] A PJCKERING

i

throughout the (;nttre autlzble ramnge

Well- m[ornud engincers and _fechnicians, schooled in
the science of electro- muhz}nus, know that only wide-
ranige frequency response” provides full transient re-
sponse; the elecironig@phenomena which enables the
reproduction of oréhestral musie with all the subtle
_sounds that give “each musical instrument its individual
character,

COUPLING
ASSURES

® constant stylus contact

over the entire audio
spectrum (20-20,000 cps) . X .
®_full frequency response Pickering engineers and designers have but onc objee-
tive . . . to produce produets that will please the music
lovers’ insatiable appelite for the flawless recreation of
recorded music. .. for the utmost in quality insist upon

Pickering Audio Components,

® full transient response
NO RESONANCES
NO MISTRACKING

NO GRINDING OF
GROOVE WALLS

& COMPANY, INCORPORATED
OCEANSIDE, NEW YORK

www americanradiohistorv com
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Vacunm Tube Keying
(Continued from page 51)

the keyed stage will only drop 12 or 15
volts which normally may be disre-
garded. In other words, you can add
this simple keyer to your existing rig
without a major rebuilding job. One
6AS7G will handle 100 mils or so, so
several tubes in parallel are not needed
as, for example, when type 45’s are
used.

Referring to the diagram, there is
no advantage in making R. variable
and ‘any value from 5 to 6 megohms
will be satisfactory. Shaping of the
waveform is accomplished by varying
R; and selecting the proper condenser
by means of S..

C. is necessary, in most applications,
to prevent a click on the “break,” and
does no harm in circuits where its use
is not essential. The filter condenser,
C,, may be any value from 2 ufd. up,
of adequate voltage rating. High volt-
age, high capacity electrolytics are
cheap and available. The bleeder re-
sistor R. serves only to keep C: dis-
charged. It may be omitted if desired
as it contributes nothing to the opera-
tion of the keyer.

The key, of course, plugs into J;, us-
ing an ordinary phone plug, and the
output to the cathode of the keyed cir-
cuit terminates in a cord and phone
plug which is plugged into the keyed
stage. Be sure the lead to the barrel
of the plug goes to ground. The a.c.
input terminates in a standard a.c.
plug. No switch is provided since the
unit is switched on at a master switch
along with the transmitter. A single-
pole, single-throw toggle switch may
be inserted in the a.c. lead if desired.

The unit can be installed in a spare
corner of the transmitter or may be
built on a small separate chassis. Ap-
proximate cost of all parts at today’s
“sale prices” is close to $15.00. The
keyer tube (6ASTG, figured in above
cost at $6.50) is expensive if purchased
at the regular price but they are oc-
casionally available at “bargain
prices’” and it will pay to shop around.

Five of the fixed condensers, the
rotary switch, and the switch plate
may be omitted with a certain loss of
flexibility for use in various circuits.
The author has found that a .004 ufd.
condenser in the keyer tube grid cir-
cuit will satisfy 909% of the require-
ments.

Operation and adjustment is easy
and foolproof. Plug the unit into the
a.c. line and the transmitter key jack.
Plug the key into the unit. With an
oscilloscope, the waveform may be ad-
justed by R; and S: to give the exact
shape desired. As an oscilloscope is
generally not standard ham equipment,
the desired keying characteristics may
be determined by listening to the note
on your own receiver. For click elim-
ination, check with the receiver’s b.f.o.
turned off. Clicks, when present, show
up better with the receiver in the
“phone” position than when the b.f.o.

RADIO & TELEVISION NEWS
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NEW WV-77A JUNIOR YOLTOHMYST

~Here again . .. at an amazing low
price! Includes all the features of pre-,
vious models, plus greater voltage
range, wider frequency response, higher
overall accuracy and complete elec-
tronic operation. High input resistance
on all ranges; {1 megs for DC, 0.2 to
2 megs for AC. Flat frequency response
30 cps to 3 me (50 ke to 250 me with
WG-264 probe not included). AC & DC
volt ranges: 0-3/12/60/300/1200. High
impedance vacuum tube diode used as
signal rectifier, 5 Ohmmeter ranges
from 0-1000 megs with center scale val-
ves of 10, 1000, 10,000 ohms; | meg and
10 megs. Uses only one 1.5Y. battery.
Safely measures continuity of filaments
of bc"ery .operated receiving tubes.
8"H., 5%"'W. 4l,''D. Supplied with
tubes, ba"ery, probes, cable and in-
sAtEJctslﬁns For6 IIgS 125Y, 50/60 cycles

. Shpg. wt. S,

RCA Model WY-77A......... '50
RCA Model WG-264 Probe.......... $7.75

WO-56A 7'' OSCILLOSCOPE-A pre-
cision designed |aboratory instrument
with extremely hlgh sensitivity, sharp,
bright trace, superior high and low fre-
quency response, three push-pull stages
of direct-coupled amplification and ex-
cellent square-wave response. Exclu-
sive new sync-limiter circuit keeps
steady pattern on screen even with
large changes in gain signal level and
frequency. Vertical amplifier sensitiv-
ity: 10.6 RMS mv/inch and 30 mv/inch
peak-to-peak. Response flat within 2
db from DC to 500 kc; within 6 db at
I me; vseful beyond 2 mc. Both ampli-
fiers equipped with frequency-compens=
sated and voltage-calibrated attenu-
ators. Preset fixed positions for TY
vertical and horizontal waveforms,
“plus" and '"'minus' sync for easy
tock-in of wave-forms, and line-fre-
quency sweep and sync phasing. Yari-
able sweep frequency 3-30,000 cps. Blue-
gray hammeroid case IS% 'H., 9""W.,

16%''D. For 105-125Y. 50/60 cycles AC.
Supplied with 7JPI" CRT, all tubes,
WG-218 and WG-2{6A probes, cable
;r&ci\ground lead. Shpg. wt, 35 Ibs,

o
WO SO $217.50

money.

Y

‘NEW YORK 13, N. Y.
100 SIXTH AVENUE
REctor 2-8600

October, 19351

New, big 1952 Lafayette Catalog is
value-packed with thousands of ra-
dio, television and electronic parts

PLUS an up-to-the-minute High
Fldellty Section with the latest av-
dio equipment fer custom installa-
tions. Send for vour FREE COPY.
Just fill in and mail the handy
coupon today.

Make sure to visit your nearby
salesreom — you'll save time and

BOSTON 10, MASS.
110 FEDERAL STREET
‘HUbbard 2-7850

WV-97A SENIOR VOLTOHMYST - A
professional tool for efficient trouble-
shooting of critical TY service work,
Reads peak-to-peak voltages of com-
plex waves directly up to 2000 volts,
with frequency response flat to 3 mc.
7 DC volt ranges with readings from
0.02 to 1500, 7 AC volt ranges with
readings from 0.2 to 2000 peak-to-peak
and 7 RMS ranges with readings from
0.1 to 1500. 7 resistance ranges 0-1000
megs with center scale 10, {00, 1000,
10.000 ohms; .1, I, 10 megs. Input resist.
ance || megs for DC .83 to 1.5 megs for
AC. Accuracy :‘;3% on DC, £5% eon
AC. Push- -pull DC amplifier bridge cir-
cuit with inverse feedback provides ex-
cellent linearity, stability and high input
impedance. Reads AC with DC present
and vice versc Blue-gray hammeroid
case 7%''H., 5%"W., 44"D. For 105
125Y., 50/60 cycles AC.” With tubes,
WG-218 direct probe and cable, WG-
217 DC probe, ohms fead and probe.

sh |
RER Model Wv-97A.......$67.50

WO-57B 3'' OSCILLOSCOPE-Built to
handle every TY and radio service job.
Features a direct-coupled, 2-stage
push-pull vertical amplifier with deflec.
tion sensitivity of 30 mv RMS/inch,
Frequency response flat within 2 db
from DC to 500 kec; within 6 db at |
mc; useful beyond 2 mc. Square-wave
response with negllglble tilt and over-
shoot, Yertical input resistance | meg.
no probe, 35 mmf; with WG-218 probe,
90 mmf; with WG-216A probe, 9.5
mmf. Has preset fixed sweep positions
and sweep reversal switch for left-to-
right or right-to-left traces. Positive
and negahve synchronizing for easy
""lock-in" of waveforms. 60-cycle phase
controlled sweep. Linear sweep range
15-30,000 cps. Trace expansion two
times screen diameter for sweep align-
ment apptlications. Peak-to-peak cali-
brating voltage source. Portabie steel
case [0'H,, 13%,"W., 74,"'D. Complete
with tubes WG-2i8 ‘and WG-216A
probes, ccble leads, and instructions.

Sh 20 ib
RCPA? Mwo'deIoVIVS 57B..cn. $.I 45.00

~Lariyete Redo

Please ship the following:

Enclosed $....

Name

RADIO WIRE TELEVISION INC. Dept. RJ

J Send oddmonal Inerature on
[ Send FREE Lafayette Catalog.

100 Sixth Ave., N. Y. 13, N. Y.

O WY-77A O WY-97A O WO-578 [0 WO-56A [J WG-264

Address

City

Al D[IN

NEWARK 2, N. J.
24 CENTRAL AVENUE
MArket 2-1661

wwWw americanradiohistorv com

1% 12aoio Wire 'ZZleuiswn Inc.

BRONX 58, N. Y.
542 E. FORDHAM RD.
FOrdham 7-8813
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WORLD’S FASTEST SELLING
VOLT-OHM MILLIAMMETER

K Uses latest design 2% accurate 1 Mil. D’Arsonval
type meter.

% Same zero adjustment holds for both resistance
ranges. It is not necessary to readjust when switch-
ing from one resistance range to another. This is
an important time-saving feature never before
included in a V.O.M. in this price range.

% Housed in round-cornered, molded case.
*

Beautiful black etched panel. Depressed letters
filled. with permanent white, insures Iong-life even
with constant use.

The Model 770 comes complete with $
self-contained batteries, test leads
and all operating instructions. NET

Specifications:
6 A.C. VOLTAGE RANGES =
0—15/30/150/300/1500/3000 Volts. ———

6 D.C. VOLTAGE RANGES:
0-7. 5/15/75/150/758/1500 Volts.
4 D.C. CURRENT R
Model 770 . 0-1.5/15/150 MA. 0—1.5 Amps.
is an accurate pocket-size V.O.M. 2 RESISTANCE RANGES:
Measures only 3% x 5% x 2%"". 0—-500 Ohms 0—1 Megohm,

Write Dept. RN-10 for catalog of complete line.
- .Manufactured ond Guaranieed by

\
____JSUFERIDR INSTRUMENTS CO.

227 Fulton Street « New York 7, N. Y.

NEW! Low Voltage
Selenium Rectifier
Power Supply

MODEL GPA2810

Input: 115 VAC 60 cy.
1 @

Output: 0-28 VDC 10
Amperes. continucus
duty.
A reliable source of unfiltered direct current for lab-
oratory and production testing.

$115.00 Net
F.0.B. our N.Y.C.
Factory.

Special Selenium Rectifier power
supplies available to specifica-
tions. Write for Rectifier Equip-
ment Questionnaire. Proposals

| and recommendations forwarded ] 7]_3 Warren St., New York 7 N. Y

promptly.

Al R AR R
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is operating. When checking, adjust
your receiver to its broadest position
and do not use the limiter.

After checking on your own receiver,
get comments on your keying during
actual contacts over the air. With only
two controls, testing with another sta-
tion is made easy. Be careful not to get
your keying too ‘“soft” or characters
will tend to run together when re-
ceived at a distance or during periods
of @SB. Avoid a chirp or tail at the end
of characters of course. The best char-
acteristics, both to avoid clicks and for
average reception, are a soft “break”
and a fairly heavy “make.”

l Clipper-Amplifier
L (Continued from page 65)

The rise of the output pulse ob-
tained is approximately .13 microsec-
ond, while minimum pulse width
(709 of peak) is approximately .16
microsecond. The output signal re-
mains constant at about 7 volts peak
irrespective of pulse width, PPS, or
pulse polarity.

Application

General applications of the pulse
generator have been adequately cov-
ered in previous articles. However,
the special clipper circuit described
may be used in many other applica-
tions. One such application is as a
clipper in a square-wave generator
(Bl-Tronics Model SG-5). Other ap-
plications include its use as a noise
limiter, peak clipper, FM limiter, etc.
In different applications it may be nec-
essary to vary the circuit parameters
for optimum operation. In some ap-
plications, it is found desirable to pro-
vide bias on the 6BN6 tube. This may
be accomplished by using a conven-
tional cathode resistor with suitable
bypass condenser.

Additional applications will suggest
themselves to the experimenter work-
ing with this circuit and with the
gated-beam tube. —{30—

SAW-TOOTH GENERATOR
By MILTON HERMAN

OST television technicians have

found a need for a variable fre-
quency saw-tooth generator for check-
ing troubles in the vertical and hori-
zontal circuits of TV reccivers without
realizing that they actually have such
a generator in their oscilloscopes.

The signals ‘can be made readily
available l)v adding a binding post and
connecting to the plate of the hori-
zontal alnphﬁer tube through a1 nfd..
600 v. condenser. The saw-tooth is then
available between this terminal and
any one of the ground binding posts.
The coarse and fine frequency controls
can then be used to vary the output
frequency and the horizontal gain con-
trol regulates the output voltage.

The brightness control of the oscil-
loscope.should be turned to the mini-
mum position while the scope is being
used as a saw-tooth generator so that
burning of the cathode-ray tube will
be avoided. —350—

RADIO & TELEVISION NEWS
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NOW-Be a Full

g

RADIO TELEVISI

New “Package” Unit Training Plan
' PAY ASYOU LEARN—YOU SET THE PACE!

No Monthly Payment Contract to Sign!

Now . . . be ready for Radio-Television’s big pay opportuni-
ties in a few short MONTHS! Frank L. Sprayberry’s completely
new ‘‘Package” training unit plan prepares you in just 10
MONTHS . .. or even less! Equally important, there is NO
monthly payment contract to sign . . . thus NO RISK to yvou!
This is America’s finest. most complete, practical training—gets
you ready to handle any practical job in the booming Radio-
Television industry. In just 10 months you may start your own
profitable Radio-Television shop . . . or accept a good paying
: job in this fascinating expanding field at work you've always
. P Pl wanted to do. Mr. Sprayberry has trained hundreds of successful
P T - : \ Radio-Television technicians—and stands ready to train vou in
; - ' less than one year, even if you have no previous experience. You learn by
- DOIN - actually working with your hands with equipment of special

design to illustrate basic theory instead of relying on books alone.

5 | > 4 ; . B VALUABLE EQUIPMENT INCLUDED WITH TRAINING

/ ¥ - : 3 The new Sprayberry “package” plan includes ‘many big kits of genuine,
/5 oy 1 i . i professional Radio-Television equipment. While training you actually per-

> 4 S form over 300 demonstrations, experiments and construction projects. In
b addition, you build a powerful 6-tube standard and short wave radio set, a
multi-range test meter, a signal generator, signal tracer, many other projects.
All equipment is yours to keep . . . you have practically everything you need
o set up your own service shop. The interesting Sprayberry book-bound
lessons and other training materials . . . all are yours to keep.

EARN EXTRA MONEY WHILE YOU LEARN!
All your 10 months of training is AT YOUR HOME in spare hours. Keeo

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

I want you to have ALL the facts about my new 10-
MONTH Radio-Television Training — without
cost! Act now! Rush the coupon for my three big
Radio-Television books: “How to Make Money in
Radio-Television,” PLUS my new illustrated Tele-
vision Bulletin PLUS an actual sample Sprayberry
Lesson—all FREE with my compliments. No
obligation and no_salesman will call on you.
Send the coupon in an envelope or paste on
back of' post card. I will rush all three books
at once!

SPRAYBERRY ACADEMY OF RADIO
Dept. 25-B, 111 North Canal St., Chicago 6, fI.

z-----—----—---"

SPRAYBERRY ACADEMY OF RADIO, Dept. 25-B |
111 MNorth Canal St., Chicago 6, Hi.

TRAIN AT
HOME IN

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

Name....... YTy BT et 8 Winipm ey ., A8 dagas Age.i... I
i
No OBUGATION Address. s iscansoesisaniia D U0000GO00DAI G I 000 :
= - No Salesman
Menalready in Radio who seek a short | - | g : iy srsiearsrerere omTEe S8 PRE Se sl 5o ZONE W Eeine SHAtsrsrins v s ..
IF YOU ARE sive '100% TELEVISION Training wic; | SRR St ey ey I

Please check Below About Your Experience

EXPERIENCED IN RADIO FULLEQUIPMENTINCLUDEDareinyited

to check and mail the coupon at the right, ¥ O Are You Experienced? 3 No Experience ||
ﬂsa-_——-—————————————-
October, 1951 97
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Coaxial relay K-101—SPDT—24v DC........$ 6.59 1000KC crystal BT cut...evvvnenneeneons...$3.95
Set of 83-1SP coax-connectors for above...... 1.35 3”scope shield........ .. 1.29
RG39U coaxial cable-——75 ohm 2 speed dial drive for %” shaft rmos 5 1 1 to 1. .39
1507 roll.......$11.95 300’ roll....... 22.50 ATC 100 mmfd air trimmer serewdriver shaft.... .29
300 ohm twin lead. 300’ minimum—per ft..... .03 - Centralab 850 S 50MMF 5KV button cond...... .39
Sigma plate relay 800 ohm—SPDT...........  2.49 SPECIALS OF L VS-2 ¥2C SWIteh. ov v vnvearernrcnsaneanss 6.95
TUBES!! BRAND NEW! STANDARD BRANDS! NO SECONDS! cOMPARE! TUBES <
VR7 6 .$2.2! 27A/5C27 $5.95 H ....$6.90 OA2 .....S$1.5 Z4 . ....50. . +$0.98 2SL7 ...$1.
o3t //vnog %13 .3 LS A 8. 0A4 12 aano 14 nna o 28N7 ... .
0C3 /VR105 «4 9,9 4 3. 0OB2 3 1. 2§Q7 o
V3% 2 2.2 . 2. 0z4 d d 25R7 d
3 4 2. X PO O1A d 1, 273 d
.5 a ALl 26 ... d A3 X 2. aA4 d
24 9 . 6.9 4B 1111 20 12, P X 1. 4A7 d
b .9 . 8.9 6A .... 9. 12! 1: 4B6 d
: s 1.9 3A .... 2.98 14. 6 . 1l 4F7 d
b 7 114l9 4A ... 875 3. o d 4F8 .
p K 3l 00B ... 9.9% 112095 ol d 4HT d
€ .9 . & 04TH .. .27.50 12/95 ol . 437 d
13! 8- . 3.9 04TL ...29.95 39. C . 4A :’I . B
N .2 .14.2 05A . ...34.95 .3 €100D . 43_, .
N3 2 126.9 TA/RK75 S, 1. CK502AX... 2.95 | 1B7GT ... 1.25| GAHG .... 1.40 } 8W4 ..... g 4 .
IN: 2 129.9 AT B 2. K30 Deo1 9 eiee
N 2 0 A/B’ 24l 4 ;39 | K30 : atect I
N A/scat 4. 42 K59 2 q
N A o ...89.50 | CK51 w! 4 o4
N34 0A 2 .....29.95 | ¢K100! 8 A e
N34 OB . ... 6.9% | CK100 2 3 | 1A .
r23 AS cae..29.5 £1148 .3 3 4 .
4 A . . ceaas -39 EF50 . +6 ‘72 A
P38 B - ... 1.5 | F123A 7 4
§21 A oDl o2l AT 1039 | p127A - 2 A
AP1 A .... 6. JR ... 1.2 F128A . 8
2AP3 A ... 4 B ....49.5 FG06 . . Be
5C21 A lllnz. A .... 2.95 | Faeo .. B
C22 AUAA . . :. 4 .. . 1.; ' _7’A.. 3 C4
.4 44 ... 4 . F
852 s 2488 11l a 2:28 | FGaz . <
2€39 4.5 450TH .. la7. 1.85 | pG57 . g
C4 8.9! TL .47, 1.4 FGB1A E
49 PRIt N 1:95 | FG105 E
p 1.4 .1, 3.5 FG172 ! E
5 7.5 6 97. 2.9 FG146 F
6.9 T5A 13. - 1.8 FG434A 5 H
17 01A X . 2.79 | ¥Ga51 . K7
1.9 02A 3, . .9 FG502A 1.7
a8 03A 7. . 1.0 FG562 . N
3.6 04A 1. - 1.5 FG592 Ph Q
‘2 T05A 2.95 | 930 D12 %% T 149 B Q
.9 708BY ...39. 1 ) 300 . . (1 q R
4 08CY ...39.50 4 -3 Y114 N R ‘9 r
¥ OGFY ...42.50 | 935 -4 Y115 ... .7 54 3y w7
5 706GY .l42.50 | 956 -4 Y615 ... __. s B a3
0 6. 0B L17.9% 57 -4 C4d ..u.. 37. T4 ‘8 Y4
. . 8. 708A JTa.95 | 958 -4 1076, Ts 7 Z4
17. 700A . 3.95 9 €9 | mL1o1 .l.e9. uya 8
1a. 1.75 1 -39 | REL21 (1. 3. v . 7 :
.14, . 1.45 03 $.2 K R x 11 A5
19. 6.95 1 1.28 {25 L ... 4.4 A K3 B5
ia. 5A 7.95 4 2.2 K33 .... .6 A4 12 0C5 d
22. B -,9.75 -9 K34 [ ... .8 A 73 LBGT d
. c -29.9 -3 Kiga' 1. 4.4 A 7 0Y8 . R
16. A 1.6 3.2 K 1.4 A 7 3 .. d
16. A 2. 1.9 Ki il 1.6 B! 7 6 .. d
16. A 2. -4 K . .24.5 V. 7 ki oo
22, A 9. € -4 R’ s X2 . 6 7S .
1 34/ 1a. -3 K .59 | 2xX2A 1.60 .75
4B 3. i3 X 2.9 34 65 ‘98
aaid3 | 7388 110 788 33| Rx10 D10 @S| 2% i 83
5 B 129 78 | VI9R -:c o2 3B7/1201 0 'se .89
C 49.50 4 78 | VROY .0 1.¢49 | 3D671299 . .S9 .95
h .12.95 3.2 VR . .9 3LF4 ... .85
o [79.5 -85 [ vT127A 3.9 -98
4. 1. -98 | yT158 ...14.9 1.05
2. S 238 | vu2o .... 295 .88
2. o G, 235 | vorar 0. 149 130
cH a9 1:89 | wL4e8 ... 12.95 ‘98
?' 4.4 .79 | WL530 ...12.75 .89
al 9.95 4.99 | WL531 ...12.75 .89
X 1,98 1.2s | WL332 ... 2.95 .98
3. 7.28 1.45 | wL578 ... 1.29 .98
8.9 2.45 5.95 | WI1.616 ...37.50 73
8.95 9.95 1.7 | wreis ... ;:.ss -g:
3C22 ....64.50 3.25 3.95 | WL877 ...34.50 o .
3C23 .... 9.95 2.95 2,95 | wrLes1 ...22.50 BSL'IGT <o .88 | 1a25k7
FULL-WAVE SCELENIUM RECDT!:FIER STACKS TRANSFORMERS—115V 60 CY OIL CONDENSERS—DC RATINGS
A.C. r by 5
lnpélt Volu\ofolts F:l!ln%‘,‘z:,m}::. Output NThis Price HI-VOLTAGE INSULATION 3;51 MFD 600‘ $ ':: ';5 MrD 2500" 5: ;:
RM! nuous um . a
smm_g ,"ASE BRIDGE 2700v % z;g\u.f .3.v. @ .64; 2.5v e 75A..$ o] 5 . M ‘as s " “ 1.35
0,18 0-14.5 134" .3 18B4DIS1 § 3.9 2000:0-2000v @ 2050 o 1 o « 69 | 2 @ @ 3.45
@ 2-3/16" x2 3/18" ‘a 18B4E1S1 a.9 1540v @ 5 MA: 33020340, @ 00 M4 2 . M 8s 01  * 3000v 1.25
" o 334" .6 18B4F1S1 7.9 925v e 10 MA: 525-0-323v @ 60 MA . v d 0 .
. o 4? X537 ‘0 18B4K1S1 12.9 @ 3A; 6.3V @ 3.6A; 8.39 1@ 241 6.37 A 2x2 ¢ 1.15 | .05 @ @ 1.30
. “ 5 x8” 5 18B4J1S1 13.4 41205459 @ 60 MA: 5v CT @ 24; 115/230 4 M “ 1.29 n » »
. A" x5% ‘0 18B4K1S2 22.5 Dual 009090 . . 4.28 : . . o 1.35
" 4157 xB5” ‘0 18B4K183 37.5 v' @ 200 MA' 2x6 3v '@ 9A: 6 g 98 | 95 « o 2.75
. . 4:2" X357 0 18B47183 47.5 @ DA\ ey et 5.35 8 @ . 2.49 ‘
. o avhpm x5 0.0 18B4J1S4  54.50 M A. 4.25 . 5 . o 2.85
MA: @ .. 10 e @ 2.79 1 « M 2.95
357 x1 .60 40B4D1S1 4.95 | 0-17.4/21.6/35.8v @ 40¢ At 3X.1 *“ 1000v .85 2 . “ 4.25
-3/16"x2-3/16” 1.2 40B4EW1S1 6.95 A .. 3.8 5 @ @ 89 . » &
L ¥ R R v e LRl T e e e | 208
X. N . - .. i o
# %6~ 0 40B4IWIS1 178 v S0 30 £ __ - 1 ‘ 3600v 3.98
: il 81 £y A 175 | 25 v 4000y 349
jonayiss” az's Ve .2.".’«. S22 L e | g O IR
) d v INS B o
40B4JW1S4 62.2! JORRYA 1.a7 20 . . e ; :: :: :::
40B4D3S1  12.4 — 20 o “ 4.25 .
T, B TRANSFORMERS 220v 60 Cyc . " iso0e ios 3 “ . 5.89
40R4FW3S1 24.5 512.5-0.512.5 @ 437 MA. s 338 | - v 1, 1 v 5000V 2.75
[ ! g BiK3S1  32.5 Ax5v @ 6A @ .23A. 2.95 1 “ P 1.19 o " ot
" x6” 9.0 4oa4awssx a2s ax6.9v C1 P 83y c'r ‘@ 1.6A 2.95 - w .. ; 2.95
cT @ 8.3A; 6.3 @ 2.5A: 8.3v CT 2 1.69 1 “ “ 3.10
ey e L. a0 O Tad 2404a0 P 1332 | 4 v 269 | g “ 7000 3';
134~ Ve " . 8 B attoL.i....... 10, . . ¢ 7000v 3.
2.4/ 16"x2.97167 2.4 30C3EW1S1 3.1 Step Us/Down 110/220. 500 1 “ 2000v 1.75 5 © : P s
322" x3 6.4 20C2FW1S1 4.2 .25 . . 1.92 . 7500v 2.25
414~  x5% 20 20C2K181 6.9 " . o 03 = “ 2.35
5” x8” 6.0 20C2J1S1 8.9 .5 1.95 .
ﬂg: X3 2az0ja0caRis e FILTER CHOKES HI V INS 1 . @ 2.09 05 « 2.35
aver x3e 8.0 30€a1183 275 5 HY @ 1.36A.51.98 | 10/20 HY @ 85 2 « =« 285 | .1 " 495
0 20C2] a «“ . ¢ .
412~ i3~ 3.0 20C27155 2.5 3 HY @ 50 MA... .39 MA. ..connnnn $1.49 | 4 - - 4.45 2X.1 . 7.95
g &2 x.g" 3'8 %ggglh\sas-l ;g.g 5 HY @70 MA/.2 15 HY @ 100 MA.. 1.69 8 4.95 .02 ‘ 12000v 12,95
” X8~ K 2 . -
21 x8” 1980 20C2T188 8786 HY @ 330 MA 15 hy @ 800 ma.. 6.95
. Dusl .. o..... .. 239 | s.3mY @ 225 MA. 2.79 HIGH CAPACITY CONDENSERS
1347 x1%4 0.90 40B6D3S1  24.5 1I0HY @ 55 MA.. .89 | 6.6 HY @ 175 MA. 2.10 2X3500 MFD 25v $3.47 200 MFD 35v $ .57
2-3/167x2-3/167 1.8 40BBILW3S1 29.5 10 HY @ 250 MA.. 3.95 8 HY @ 150 MA.. 1.79 2300 “ 3v .35 100 “ 50v .45
@ o 2:1,//;” §§~ 365 :8 ;g{\’\&sx ;g:g 10 HY @ 100 MA.. 1.29 200 HY @ 10 MA. 2.95 3000 ¢ 25v 2.45 4000 ¢ 30v 3.25
. I 14 x6” 125 40B6J3S1  86.7 1I3HY @ 130 MA.. 1.59 | 325 HY @ 2 MA.. 2.95 650 ‘“ 80v 1.29 2350 ‘“ 24v 2,25
SPECIAL RECTIFIERS ON REQUEST ISHY @ 70MA.. 1.39 | 600 HY @ 1 MA.. 2.95 2000 ‘“ 1Bv 1.69 10000 ** 25v 4.57
PHONE DIGBY 9-0347
R K l nc WRITE FOR QUANTITY PRICES
L ] Prices subject to change without notice.
F.0.8, NYC. minimum order $10.00. 209%
dep:ut required. All merchandi guaran-
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WANTED! WANTED!

ATTENTION colleges, schools, hams, industrials!!
Highest prices paid for surplus equipment, parts, and
tubes. We are especially looking for test equipment
T@ 12, 13, 35, 14/AP, 15/AP, 146/UP, 173, 174,

75, 239, 259, 263. Any types with TS prefix. Write,
wlre or call.

TS-35/AP X-band Signal Generator. Pulsed and
C.W. freq. range. 8400-9600 mes. This unit will
measure power and frequency. 115v 60-2600

AP S-band Frequency and Power Meter. Port-
able. Battery operated. Complete with all cables.
TS-33/AP X-band Frequency Meter. 8500-5600
mes. Contains crystal detector and indicating
meter. Qutput to scope will indicate pulse wave

shape.

TS-62/AP X-band Echo Box. 8400-9600 mcs. tuned
and untuned input. Will indicate resonance on
meter. Complete with pick up antenna and

cable.

TS-268/UP Crystal Diode Test Set. Used to check
1N21, 1N22. 1N23, etc. Battery operated. Port-
able. Complete with spares.

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 cables and dummy antenna $35.00

TS-12/AP V.S.W.R. Test Set for X-band. Complete
with amplifier, slotted line, termination, adap-
tors, ete. In 2 carrying cases. Excellent.

1'S-45/APM-8 X band signal generator. 8400-3600
mes pulsed & CW output. Used to check APS4
and similar sets.

T8-36/AP X-band Power Meter. Consists of power
measuring circuit. Horn antenna, ¢o-ax to wave
guide adaptor, connecting cable and probe. Will
measure either absolute or relative power. Nomi-
nal band of usefulness is approx. 8.3-9.7 KMC.
LExcellent condition.

TS-125/AP S-band power meter. Sensitivity 2 M.W.
full scale. Accuracy =0.5 DB from 9-11 CM.
powered by 1lov ﬂashlight batteries. Excellent.

TS-171/U Freq. Meter. Freq. range is 50-250 mecs.
High freq. version of BC-221. Excellent Condi-

Ol o Bo o B0 0 o oo o o= P o o 0% o0 o 385.00
TS-16 Altimeter Test Set, Used to check various
altimeters or as an accurate wavemeter.

New r . UL rp . Pl -2 A - s T EN. S $29.95

TS-61/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,
waltmeter. Precision lab microwave. Test set.
Will provide either pulsed or CW output in Xa
band. Input 115v 60-800 cyc.

TS-226/AP used to measure peak power output of
any xmitter in the range of 200-1000 mes. Has
provision for oscilloscopic signal observation and
built in calibration. Part of AN/APM-29. Ex-
cellent, .

TS-69/AP freq meter covering range of 400-1000
mes. complete with calibration charts, antenna
& crank. In metal carrying case. Excellent $72.50

I'S-170/ARN-5 XTAL controlled test osc. with the
following freq. ranges: 332.6, 333.8, 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.

OTHER TEST SETS

TS-278 /AP TS-189/U0 TS-92/AP
TS-102/AP TS-110/AP 1 6
TS-47/APR TS-164/AR TS-59/APN
TS-181/AP TS-19/APQ-5 TS-23/APN

AN/APS-3  Airborne X-band Search and Homing
radar. Complete. Contains RIF head, modulator,
synchronizer, control boxes, plugs, antenna, etc.
115v 100 cye. Excellent condition. .$875.00

$Q 10 CM PORTABLE RADAR. This set is a very
compact search radar. Complete installation
available. Brand new in carrying cases with
complete maintenance spares including extra
trans. rec. ind. Tech. data as follows:

power input: 90-130v LF.F. synch. output
¢y cyc.; pulse rate: available: accuracy
K00 cye.; range: 3, 15, +5°% power output 1
45 miles; pulse width: KWw: beam width: 8°

horiz. 15° vert.: pres-
entation: A.B. P.P.1.

1 microsec.: 300 vds.
min. range. all ranges:

AN/APS-15 R.F. Head and Modulator. X-band. Com-
plete with all tubes. Good condition. .. $99.50

SCR-504. lightweight portable direction finder cov-
ering the range of 100 KC to 65MC. built into a
leather suitcase & was used to track down illegal
transmitters. New & complete with spares.

DYNAMOTORS AND POWER UNITS

Input Output
Type Voits Volts Amps Price
DM-19 i2 500 .200 $ 6.95
PE-125 12v/24v 475 .200 14.50
DM-32 28 250 .060 3.75
DNM-33 28 570 .160 2.95
DY-12 12 275 .110
500 .50
PE-73 28 1000 .330 10.00
PL-94 28 300 .260
150 .010
14. .3 2.25
PE-97 Vibrator Powel Qupply 8.95
PLE-98 12v q 35.00
800-1inverter 28v 1 1()\/ 800 cye 40.00
PE-103 6 & 12 500 .160 35.00
PP-18-AR Vibrupnack 15.95
RA-12 (for BC-639 Receiver) 29.95
ATR Inverter
12v 110v AC 125 watts

PHONE DIGBY 9-0347
WRITE FOR QUANTITY PRICES

Prlces subject to change without notice.

.B., minimum order $10.00.
20°/o deposnt required. All merchandise
guaranteed.
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RADAR— COMMUNICATIONS AND TEST EQUIPMENT

AN/CRT-3 Victory Girl.
lifeboat xmitter.
hydrogen generator, etc.

Dual frequency emergency
Complete with xmitter, kite
New in knapsacl\ C.AA.
approved . .$69.50
AN/APR-5 Radar Search Receiver. Fre range
1000-3100 mes. Will detect signals up to 10,000
mes. with reduced sensitivity. Contains oscillator
and mixer cavity, IF strip, power supply. Input 60-
2600 cyc. 115v. Excellent condition. .$375.00
T-30 Radiotelegraph Transmitter complete with
power supply and all accessories with spares.
Portable. New in cases............ $275.00
AN/APT-5 300-1500 mcs. xmitter cavity oscillator
using 3C22 lighthouse tube. Power output 30

watts. Noise modulated. Excellent condition.
Complete with all tubes. . .. 149.50
SK-1M Radar Receiver Indicators. [*ro 195 mes.
2 R.F. stages, 3 IF stages. 1 vxdeo. ete. New
condition . ............ ... .. $125.00

AN/TPS.1 SEARCH RADAR. This is a pack por-
table ground search radar for the detection
of aircraft up to 100 miles. Range and
azimuth data is displayed on a 77 P.P.1 and

” ‘A’ scope. This set was called the
G.I.'s radar because of its ruggedness, de-
pendability and ease of servicing. Complete
tech data is as follows:
Range

Max. 100 Mi.

Min. .23

Azimuth Mech. 360°
Automatic 360°

P.R.R. 200 Per Sec.

Pulse Widih 2 Micro

Accuracy +3° _ Sec.
Scanning Manual Beam Width 3° Horiz.
Automatic 13° Vert.
Presentation 7” P.P.1.
5”7 A Scope

I.F.F. not provided

but hus provision Power Input 1100 W

at 115V 400 Cye.

for. y
Frequency 107 4- and 180 W at 27V
1086 Mcs. 220
Power t -
D Weight: 1,518 Lbs.

AN/PPN-1 EUREKA! Ground portable, beacon re-
sponder. Unit will work into the AN/APN-2
transponder for purposes of homing. C.W. com-
munication can also be carried on hetween plane
and ground. Unit comes complete with xmitter,
receiver, power pack, phones, ete. Brand new in
knapsack. AN/APN-2 EQUIPMENT CAN BE SUP-
PLIED ON ORDER.

SCR-269/G Automatic Radio Compass. Freq. range
200-1750KC. Complete with BC-433-G receiver,
BC-434, LP-21, 1-81. 1-82, 2. ete. Very
good condition . .. ... ... $129.95

SCR-300 Frequency Modulated Transceiver. Freq.
range 10-.18 mecs. complete with 18 tubes, hand-
set and antenna. Powered from seclf contained
battery pack. Excellent condition. Weight ap-
prox. 35 lbs. with battery, each. $275.00

TCS Marine Radio Telephone and Teleglaph Xmit-
ting and Receiving Equipment. Freq. range 1500-
12000KC. Consists of xmitter, receiver, antenna
loading coil, remote control box, power unit,
cables, etc. Power input is 12 or 32v DC. We
can supply an 110v AC power supply for station-
ary use at additional cost. Iixcellent condition.

SCR-536 Xmitter-Receiver (handy talkie). Freq.
range 3885-5500KC. Complete with coils. tubes.
crystals. Very good condition. ... ... .. $89.95

AN/APA-10 Panoramic Adaptor for use with any re-
ceiver with following IF's: 435KC. 5 mes, 30
mes. Unit will give panoramic presentation (1
me wide for 435KC input) (100KC for 5MC
input) (2MC for 30 mcs input). Power input
115v 100 cyc. but can be changed with the
addition of a proper power transformer. Excel-
lent condition . mop . - vz rmemzgrg -z $175.00

10 CM R.F. package. 2700 mecs. Consists of
BC-1007 modulator & BC-1091 RF head. Power
output approx. 40 EKW. Complete with tubes

............................ 195.00

RT 39/APG-5 10 CM LHTR R.F. head & modulator.
Low power approx. 2 KW. Lighthouse tube rec
& trans w/T.R. tunable. New........$135.00

SCR-510 Freq. Modulated Portable Transceiver.
Covering range of 20.0-27.9 mes in 80 channels
100KC apart. Complete equipment consisting of
BC-620 transceiver, power supply PE-974A, T-17
mike, handset, AN-45 antenna. battery operated
or 6 or 12v input. Excellent condition. .$69.95

SCR-610 similar to SCR-510 except for freq. range
which is 27.0-38.9 mes. Excellent condi-
tion WP & avee.  ANPlc P . . g - B79:95

AN/APA-11 Pulse Analyvzer to work with Search
Receiver for analysis of received pulsed signals.
PPS. pulse width, wave shape, can he displayed
on an CR tube. Umt can also be used as a
standard oscilloseope for general servicing work,
Input is 115v-400-2600 cye. but can be changed
with the addition of a 60 cye. transformer. Very
good condition.

SCR-69¢ Field Radio. Light weight version of
SCR-2841. TFreq. range is 3.8-6.5 mes. Power
output is A1-20, A3-5: comes with transceiver
BC-1306. GN-45 or 58 hand generator, antenna
svstem. microphone, headset. ete. In excellent
condition.

CY-30/TRC-1 antennas. Freq. range 70-100 mes.

Complete with antenna, poles. wires. etc., in ear-
rving case.

HAM SHA

WANTED! WANTED!

APR-4, 5, 7 and tuning units. ARC-1, 3. ART-13,
ATC, APS-10, microwave equipment in §, K, X-band.
APS-15, APQ-13, APS-32, SCR-300, 284, 694, etc.
BC-221, 342, 348. BC-1016 tape recorders. Write,
wire or call. E

COMMAND EQUIPMENT

ARC-5 274N OTHERS
RECEIVERS

ARA 500-1500KC. Good

R-2R8/ARC-5

435B 6-9 mcs.

433 200-1750KC. Good. .. ..

ARR-2 234-258 mcs. Good.
BC-45414 3-6 mes w/tubes, new .

TRANSMITTE RS

T-283/ARC-5 . ..
696-A 3-4 mes. Good-
TYPE O 5.3-7 mcs. New. ..
AVT-23 3000-13,000KC complete w/conuol

box, manual, etc. C.W. or phone. 11 or

28v input. Brand new. Original cases. ..
BC-950A 100-156 mes. New. ... ....... 59.95

ACCESSORIES

BC-456 Modulator. Good. .. ........
BC-450 Control Box (3 rec). Used. ...
BC-451 Control Box (xmitter).
BC-442 Relay Unit (ANT.).

Flexible Shafting Available

MISCELLANEOUS SPECIALS!

Sound Powered Chest and Headsets MI-
2454-B type O, mfg. RCA. Brand new
in original bo\"s PRITL T of Lot e Ee ] $ 29.95

Trailing Wire Antenna Feed Tube. New. 5.95
Goniometer for SCR-277 Direction Finder.

Excellent -¢p-segmad- 08 =abeor | b 39.95
HS-30 headsets, good. .. .... P 3.95
FT-154 BC-348 Shock Mounts 2.98
AN/CRW Receiver for Remote Control. 5.95
BC-1206 Beacon Receiver 200-100KC. 28v

in. Excellent . .......¢c. .0 .0 4.95
MN/26-Y Compass Receiver. Very good . 24.95

BC-433G Compass Receiver, 200-1750KC
in 3 bands. Excellent, . ............
HS-33 headsets, good. .. .. .. .. ...
BC-1016 Tape Recorder. Complete. New
CFI Unit with 200KC Xtal. New
BC-733D receiver with tubes. ...
BC-329 Transmitter. Excellent. o
QBG-1 Sonar complete with H)drophone
Excellent .i . . Lo 280k op. tmaw. s 125.00

BC-608 automatic keyer for SCR522. ... 5.95
AN/104A Antenna for SCR-522, ax handle. 5

New g . cf-BEd. - ol 0L eim andom b .95
BC-1281 Lighthouse Tube Preamplifier.

Excel: (c pa®ms amadme net of L o - o omm 69.95
ASB ano mes YAGI Antenna Dual 6 Element 14.95

Single 5 Element. . 8.95
AN/APA-17 Radar Direction Finding An-

tenna, back to back parabola, freq. range

300-1000 mcs. Horizontally and verti-

cally polarized. Excellent, . . 59.00
BC-996 Interphone Amplifier. Good 9.95
ART-13 Loading Condenser. Excel. 4.95
CW-3 less coil & crystals. New. 29.50
CU-25 Loading Box for ART-13. . 49.95
AS-27/ARN5 Antennas. Very yzood. 5 5 4.95
SA-1/ARN-1 Part of ARN-1. Very good. . 2.95

1D-50/APA-17 Indicator.

AT-1 antenna, new. ....... b
B(C-639 receivers, new.. ... .
RM-29 remote control, new o
AVR-15 Aircraft Receiver. Very good H
BC-923 Receiver. Very good. 5
BC-800 Xmitter/Receiver. Very good 39.95
RA-300 FM Exciter (Mfg. Tempco). New 32.50
A-55 Dummy Antennas. Very good. .. ... 2.25
BC-1365 Control Box. Good...... 3.95
FL-8 Filter s :mmmes oo om v oo o peme e 3.95
FL-5 Filter. Less cables. Fair. 2.65
8C-16-D GSAP Gun Camera Computers with

all access. In carryving case. Excel. 19.95
AT-2A/APN-2 Antenna. Fair cond 4.95
Spares for ARC-5 and 274/N. APX- 1, ASG-

10. We have a large stock of TS- 31A/

AP Spares.

CORDS AND PLUGS

CG- (1 72/173) CPN-8 CM Coax Patch Cable.

New = I RaPb o S 99 0 2 E pealal .%4.95
CX- n48/CRD 3 Cub'e. 1.25

16/CRD-3 Cable. 1.25

CD-508A w/8W 14-U & 2 ‘Cord Attachments
with JK-48 Tack & PL-68 Plug. New.. .75
CD-307A wilh PL-55 and JK. New. P §

55 Plug. New. .. 49
83-168 Adapter. New. . .17
83-18P Connector. New. .69
83-1R Coax Connector. .69

PL-G8 plugs . ... . ouan e, . m .39
Feed Thru. New. ..
3-1F Feed Thru. New. . ...

1.55

SCR-522 VHF Airborne Command Equipment. Freq.
range 100-156 mes. in 4 channels receiver and
transmitter. Crystal controlied. Complete equip-
ment. Consists of trans/reec, control box BC-602,
dynamotor PE-9.1, AN104A antenna, plugs, ete.
Power input with PE-94 is 28v. Excellent con-
dition. We can supply PE-98 dynamotor for 12v

input at additional cost

ICH STREET . NEW YO
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Manuiacturers” Literature

Readers are asked to write directly to the manufacturer for the literature.
By mentioning RADIO & TELEVISION NEWS, the issue and page, and
enclosing the proper amount, when indicated, delay will be prevented.

C-D CATALOGUE

Cornell-Dubilier Electric Corpora-
tion, South Plainfield, New Jersey has
just released a comprehensive new
catalogue covering mica and Faradon
capacitors.

This 60-page publication, Catalogue
#420-421, comprises a complete ency-
clopedia of data on a wide range of
mica units manufactured by C-D for
commercial, industrial, and military
applications.

Manufacturer’s type number and
the corresponding JAN unit designa-
tion are shown together for each list-
ing. In addition, all data such as char-
acteristics, derating, dimensions, toler-
ances, extras or exceptions, are shown
on the same page with the type in
question.

Further inquiries on this catalogue
should be addressed to the company.

TV COMPONENTS

In response to requests from deal-
ers, the RCA Tube Department is
making available to parts dealers and
service technicians a revised and en-
larged version of its book ‘““Television
Components.”

Heretofore restricted to distribu-
tors, the new book includes the com-
pany’s complete line of recently-intro-
duced television components and con-
tains vital statistics on more than 60
such components.

Compiled for quick reference, the
book presents such vital information
as electrical ratings and characteris-
tics, terminal connection diagrams,
outline drawings, typical circuits, as-
sociated components, and recom-
mended installation procedures.

RCA distributors have copies of this
publication which are available at 25
cents a copy.

PARABOLIC ANTENNAS
The Workshop Associates, Division
of The Gabriel Company, Needham
Heights 94, Massachusetts has re-
cently issued a new catalogue covering
its line of parabolic antennas.
Studio-transmitter link, police, pipe-
line, railroad, and utilities are only a
few of the fields in which the antennas
are applicable. Several photographs
show the reflectors, feeds, and mounts,
and specifications are given for heat-
ing and de-icing equipment. Complete
electrical specifications are listed for
each model.

LOOSE LEAF TUBE MANUAL
A revised and enlarged eighth edi-
tion of the Sylvania Technical Manual
in a completely new “snap-open” loose-
leaf format has recently been pub-

www americanradiohistorv com

lished by Sylvania Electric Products
Inc.

The new manual contains compre-
hensive technical data on more than
500 receiving tube types, standard TV
picture tubes, as well as 84 pages of
general information on v.t. operation.
New data sheets on future receiving
tube types will be issued periodically,
without charge, to holders of the
manual.

The tube manual can be obtained
either from the company’s advertising
department in Emporium, Pa. or
through the company’s authorized dis-
tributors. The price is $2.00 a copy.

MICRO SWITCH BULLETIN

Micro Switch, Freeport, Illinois has
recently issued a new bulletin of in-
terest to engineers, plant maintenance
men, purchasing agents, and industrial
executives.

Designated Bulletin No. 54, the new
four-page brochure covers the com-
pany’s entire line in a general way.
This ultra-condensed circular is di-
vided into sections, each of which
deals with one clearly defined group of
switches. It catalogues, describes, and
illustrates a few representative
switches in each classification.

Copies may be obtained from the
company or from any of the firm’s
branch offices.

“SERVICE NEWS"

“The Du Mont Service News,” a
television service publication of the
Allen B. Du Mont Laboratories, Inc. is
now available to all technicians
whether or not they handle Du Mont
servicing. 5

Typical subjects covered in the
monthly issues include interference,
installation, fringe area problems,
troubleshooting hints, and test equip-
ment use.

A subscription form and a sample
copy may be obtained by writing the
Teleset Service Control Department of
the company at 35 Market Street, East
Paterson, N. J.

PRINTED CIRCUIT DATA

Centralab, Division of Globe-Union
Inc., 900 East Keefe Avenue, Milwau-
kee 1, Wisconsin has just published
what is said to be the world’s first
printed electronic circuit replacement
guide for service engineers.

The new guide lists 269 printed cir-
cuit plates used by 69 manufacturers.
Replacements are easy to select from
a cross-reference chart which desig-
nates the catalogue number for a
given manufacturer’s part number.
Only 19 stock items are required to

RADIO & TELEVISION NEWS
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Prepare now to earn your secure, satisfying career in
Radio, TV and Electronics—and the bigger jobs and
fatter paychecks that come with it! These fields are
expanding so rapidly that even the most expert of ex-
perts fall far short in their predictions. In the next 5
years, says the Chairman of the FCC, there will be
1,500 TV stations, and 5 years later there will be
2,500. 13,000,000 TV sets and 100,000,000 radios
are now in use. (95% of the nation’s homes have one
or more sets.) Reams of similar statistics indicate
thousands of good-paying jobs available now, and
many more coming up. Qualified technicians are
needed to fill them. One of these jobs can be yours,
provided you have the technical training that CREI
Home Study offers. CREI helps all levels, from novice
to experienced engineer, because its specialized indi-
vidual instruction brings out the best you have, and
takes you as far as your own ability and effort will per-
mit.

CREI is an accredited technical institute founded in
1927. CREI graduates today fill vital jobs throughout
the radio, TV and electronics industries. Many leading
firms pay CREI to train their own electronics per-
sonnel. Examples: RCA-Victor Division, Pan-Amer-
ican Airways, Bendix Products Division and United
Air Lines.

Oc¢tober, 1951

'BIGGER PAY @HEGKS,INTERESTING JOBS
S, A SKTRFINE JARER - yoms in

CRE! Technical Home Study
Pays Off!

Because CREI training is so thorough and so highly
regarded, our graduates find a hearty welcome through-
out the industry. At the service of our students and
graduates is the CREI Placement Bureau, which right
now has more requests for personnel than it can fill.

Determine for yourself—now—that you will ges those
higher paychecks, because you will have the training
you need. Write today for free booklet, “Your Future
in the New World of Electronics.”

| MAIL COUPON FOR FREE BOOKLET

CAPITOL RADIO ENGINEERING INSTITUTE
Dept. 1110C, 16th & Park Road, N. W., Washington 10, D. C.

Gentlemen. Send booklet, ““Your Future in the New World of Electronics,” rogether
with details of your home study training | am atraching 2 bricf resume of my ex-
perience, cducation and present posicton.
Check the Field of Greatest Interest:
[ Practical Television Engineering,
[ Practical Radio Engineering.

O TV, FM & Advanced AM Servicing.

[] Aeronautical Radio Engineering.

[] Broadcast Radio Engineering
(AM, FM, TV).

(CINST M, o ZONE: 500 #.STATE .y it

i Residence Schoo! in Wash. D.C. Preferred. Check Here O
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‘‘Look at the Prices!’’
Antenna”
antenna,cutfor
complete with 8

TV“Perfect \{E

High-low, § ele- <
all channels, ]'
stack it or\

e
foot T
:':,a;*$698 —

i

Balance
ment Yagi TV \
mount in line,
boxed

RESISTORS

Insulated %2 and 1 watt as-
sortment of most used val-

5'33?'.3?“ brands, $39 5

6 for $6.49 ea.

..$2.25
1.50

50 assorted for ..
235 assorted for ......

RESISTORS

You pick them, we ship them.
Insulated—best U. S. brands.

ANY RESISTANCE
In lots of 10

TV INLINE FOLDED DIPOLE ANTENNA
At this price we cannot mention manufac-
mast, ind. boxed. .. ........ .. .. ..
6 for $7.29 ea.
300 ohm twin lead 55 Web virgin polyethylene,
in either clear or brown, the finest available.

turer’s name, complete with
7each
TWIN LEAD
1000 7. $] 850 100 . $]95

v, gig? ‘/zc ea. 4 igzo .;:ﬁ;c ea. 6 FOOT LINE CORDS
5¢ ea. .. 7%c ea. N e
watt 57" 974¢ ea. watt 57:_ ‘1B ea. will be s:al;’ce h:ll:-i(ll:l;::ved cord $.| 95
Zwatt—20% .. . 10 for 60 i Bt °
watt—10% ... .. ... .10 for 95¢c
2 watt—5% ... 10 for $2.15 TV AUTOBOOSTER

here is the finest booster money can buy at a
price you cannot pass up. Completely auto-
matic, no tuning—no switches— st

compl'ete with tubes, PRICE $54 93

_ YOUR cosT ony $17.95

20 5 R

FILTER CONDENSERS

BRAND NEW ..
450 Working Volts

. good looking stock
150 Working Volts

S

§ B—dsOV........ ea. 29¢ gt}gg\\; ........ ggc
Coroany e g | ROV a3 TV PICTURE TUBES
i 20-20—450V.. .. .. . 59¢ | 3030150V, en aoe ’
© 40-40—a50V.. .. .. oa. 74 | SoSo—1%0V: T 10BP4. .. $]295 16IP4. ... .. .. $2995
50 Working Valts | O 80— 100 o dne . 16RP4 $2995
10—50V...........ea. 240 | 50550 90 150 ea. 470 12LP4 $1995 RP4
25—80V.. ..., ea 24c | 40-40-20—150V.. ea, 47c B 16TP4 $2995
50—50V........... ea. 24c | 50-50—150V.. ... ea, 47c $9995)
14PB4.... ...
R 17epaa ... . $3195
TV CONVERS|0N KlT P4 $1795 19AP4A _ $3995

“Premier’

Your reliakle source

Yoke and Attractive $2995 TUBE KlTs
on cabinet. Complete
% 354, 1T4, 1S5, 1R5.
List Value $7.80. All Four Tubes for $2039
tube, 70 DegreeYoke, Beautiful
11723, 1U5, 3v4, 1R5, 1T4.
5Tubes for. $2095
Get our catalog of filter condensers, by-pass condens-
TERMS: 20% DEPOSIT with order, balance C.0.D. 51.00 handling
for the proiotypes in the listings above. Prices are subject to
Since 1926
551 W. Randolph St
linoi

Convert 10” and 12" sets to 14"—in-
! Lucite Mask to elim-
3Q4, 1T4, 1R5, 1S5.
Q4, y y $2. 39
" List Value $7.80. 4 Tube Kit
17" CONVERSION KIT
3v4, 1R5, 185, 1T4.
i 57. .$2.39
Mask and Fly-
AC- DC Portable Kit. All for
50L6, 35Z5, 125Q7 1ZSK7 125A7
ers, speakers, volume controls, output transformers,
charge for orders less than $5.00. All shipments F.0.B. Chicago.
revision without notice. SATISFACTION GUARANTEED.
Chicago 6, lilinois

cludes 14BP4 Tube 70 Degree Deflection
inate) alll finishr'work List Value $8.00. Tube Kit only.
$2.39
1U4, 384, 1S5, 1R5.
Consisting of rectangular List Value $7.80. AII for
back Trans—$ 95 $2o89
f°"c";f"" - 12AT6, 12BA6, 12BE6, 35W4, 50B5.
5Tubesfor.. .. ... . ...............
iF transformers.
OGur parts and tubes are warranted to be 100% replacements
Hlinois residents add 2%, sales tax. ORDER TODAY‘
IlHdmrer 3
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cover these replacement requirements.

Free copies may be obtained either
from local Centralab distributors or by
writing the company direct.

"U.H.F. FUNDAMENTALS"

The Government Service Division of
the RCA Service Company has re-
cently published a new booklet in its
electronic training series entitled “Ul-
tra High Frequency Fundamentals.”

A revised and expanded version of
an earlier booklet, the new manual is
designed as a technical aid for u.h.f.
training and the installation, opera-
tion, and maintenance of u.h.f. elec-
tronic equipment. It may also be used
as an introductory text in the study
of radio and radar principles applic-
able to the service and repair of u.h.f.
military equipment.

The booklet is available from the
Government Service Division of RCA
Service Company, Gloucester, N. J. at
a cost of 75 cents a copy.

AMPLIFIER DATA

A data sheet covering the remote
control Model 10C3, 30-watt amplifier
is now available from Brook Electron-
ics, Inc., 34 DeHart Place, Elizabeth,
N. J.

In addition to illustrating the unit,
the data sheet carries complete per-
formance specifications and details as
to size, weight, and power require-
ments.

Since this amplifier is designed for
custom installation, the’  flyer also
carries details and photographs of a
typical custom unit.

WINDOW ANTENNAS

The JFD Manufacturing Company
of 6101 16th Avenue, Brooklyn 4, N. Y.
is making available copies of a new
brochure covering two new types of
television window antennas.

Designated brochure No. 92, this
four-page folder describes and illus-
trates two all-channel units, the
“Conical” Model No. C119 and the “Hi-
1.0” Model No. C120.

The booklet gives installation data.
prices, and complete specifications on
each of the units.

MULTIPLE ANTENNAS

Industrial Television, Inc., has re-
cently published a booklet which de-
scribes a new multiple antenna sys-
tem which is especially adapted to
fringe area installations.

The new ‘“Multivision System” is de-
scribed as being suitable for large or
small installations, including commu-
nity antenna systems. The booklet
describes in detail the ‘“building
blocks” which comprise this system.

Copies of this bulletin, entitled
“Multivision Antenna System,” may be
obtained from the company at 359
Lexington Avenue, Clifton, N. J.

DEFENSE COMMUNICATICNS
The Advertising Division of General
Electric Company, Electronics Park,
Syracuse, New York now has avail-
able copies of a new brochure on civil
defense communications.

RADIO & TELEVISION NEWS
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The booklet presents pictorially
typical communications systems now
in use which can be coordinated into a
dependable emergency communica-
tions network in any community.

In addition, the booklet describes
the company’s technical advisory serv-
ice for civil defense radio communi-
cations.

Copies of this booklet are avallable
from Dept. N-5 of the Advertising
Division.

SELF-TAPPING SCREWS

Parker-Kalon Corporation, 200 Var-
ick Street, New York 14, New York
has published a handy new booklet
which contains all of the essential data
on the company’s self-tapping screws.

Included is application data, recom-
mended hole sizes, and corresponding
drill size numbers.

This pocket-size reference book is
available to those requesting Form No.
480 from the company.

MATCHING LINE AND
BEAM
By HERBERT S. BRIER

NE popular method of matching a
transmission line to the driven el-
ement of a parasilic array is by means
of a quarter-wave linear transformer,

whose impedance is the geometrie niean

between the antenna and the line im-
pedance, expressed by the formula:
Z trans \/ Z ant X 7 line

Substitution shows that RG8/U or
RG58/U  coaxial eable (nominal im-
pedanee 53 ohms) will permit a very
close mateh between 300-ohm line and
the 8 to 10 ohm impedance of a three-
c¢lement, close-spaced array.

Unfortunately, coaxial cable is in-
herently unbalanced and, when used
in this manner, there is always a ques-
tion of how much it unbalances the
feed system. Connectling four quarter-
wave lengths of eable as shown in Fig. 1
will resolve all doubts by providing a
balanced transformer with the same
impedance as asingle length. The light-
er RG58/U will suffice for all but the
highest power permitted to the ama-
teur, although RG8/U will exhibit
somew hat lower losses.

Because cables of the same type man-
ufactured at different times vary some-
what in their nominal characteristics,
cable manufacturers recommend that,
when parallelling radio frequency ca-
bles, they be cut from the same length

of cable.
—30-

Fig. 1. Connect each pair of center conduc-
tors together at top and bottom and to
antenna or 300-ohm transmission line. Also
connect all shields together at the top
and bottom. Protect ends from moisture
and lash the cables together with tape.

SPLIT DRIVEN ELEMENT

-3
TO ANTENNA KEEP SHORT

OR FEEDER

L(FT.) 246X .66
f(me) -

-RGYy OR RGS84
(8)

L. (A)

300 . RIBBON
{ANY LENGTH)

TRANSMITTER

Ociober, 1931

R R A

TUBES

Radio and TV

FREE!

s

with each 100 tubes.

1629

450 ea.

SY3GT
35w4
80
1619

s e el B B

1A5GT
1H5GT

SOL6GT

EEK7GT

$20.00 List Value
Cornell-Dubilier,
Mallory, Aerovox, Sprague, Filter
Condensers—Ten good filters FREE

Individually Boxed—AlIl Brands—Standard Factory Guarantee

290 ea_.|650 ea.7208a.

6SS7
6US

1Q5GT
5V4G
GAKS6
6BA7
6K5GT
6K3GT
6L7
6N7GT
6P5GT
6SLIGT
6Y6G
12AU7
12AX7
12BA7
12BH7
12SLIGT
14AF7
14C7
71A
117Z6GT
7193

99c

1B3GT
1J5GT

1PS5GT
1Q5GT
1X2A
3LF4

5Z4
6AB5/6NS5
6AG

87Cea.?$

6AC5GT
6AC7
6J6
6SDIGT

25BQ6GT
32L7GT
2051

5T4

6AH6
6AKS
GyGG

2
7O0L7GT
11707
117N7GT
117P7IGT

Catalog of tubes and parts
includad with each order.
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551 W Ilandul

6BG6G
ea. $1.73
6BQ7
ea. 1.58
6CD6G
ea. 2.15
19BG6G .
ea. 2.15

807
ea.

813
ea.

2050
ea.

5¢

per Tube
extra for
less than
50 tubes

NOTICE: we
have complete
stocks of filter
condensers,
by-pass con-
densers,
speakers, voi-
ume controls,
output trans-
formers, IF
transformers
.. atless than
standard
prices.

1.95
9.95
2.00
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MAKING

BOOSTER HISTORY

THE Turner Television Booster Model TV-1 has been on the
market for less than a year, but already is making booster hlstory
Reports from fringe areas all over the country are loud in their
praise of the consistently superior performance of the TV-1. Wher-
ever boosters are compared the Turner TV-1 produces the sharpest,
clearest picture ... the crisp, natural sound TV viewers seek.

Turner’s advanced electronic engineering, plus solid, quality
construction make the difference. = The low-noise-level Cascode
circuit stabilizes the picture, reduces noise and snow to a minimum,
and produces an excellent picture under fringe area receiving con-
ditions that nullify the best efforts of many other boosters.

Single knob continuous tuning permits fine adjustment for best
possible reception of both picture and sound. Three position control
switch turns on TV set only, TV set and booster, or shuts off both
set and booster. The TV-1 may also be used to amplify FM, mobile
and aviation radio signals.

The unit is quickly and easily installed. Attaches to any tele-
vision set. Attractive styling and neutral finish harmonize with any

furniture design.Contact your Turner representative or write direct.

List price_______________ $57.50
For the best possible TY reception, turn to

e TURNER »o057=

THE TURNER company,

900 17th Street, N.E. Cedar Rapids, lowa
tn Canada: Canadian Marconi Co., Toronto, Ont., and Branches
Export: Ad. Auriema, Inc., 89 Brood Street, New York 4.

YOUR SEIWI(E BUSIHESS HEEDS

o 53,95

B.S. DEGREE

ings. well equipped labs. Low cost.

courses. Personalized instruction.

ENGINEERING

IN 27 MONTHS
Complete Radio Engineering course incl. Telev.,
U.H.F., and F.M. B8 Degree Courses also in
Mech., Civil, Elect., Chem. and Aero Eng.: .
Adm., Acct. Extensive campus, modern build-

Heavy de-

Television Boosters
(Continued from page 38)

the adverse effects of the noise. The
reader will recognize that here again
we are acting to improve the signal-
to-noise ratio.

An analysis of current commercial
boosters reveals that, for the most
part, they fall into one of two cate-
gories. Either they contain separate
stages for the high and low band TV
signals, or else all signals pass through
the same circuits. See diagram Fig. 2.
Tube types found are surprisingly few,
consisting of 6AK5’s where pentodes
are employed and 6J6's or 12ATT's
when triodes are desired. In the use of
these tubes we can see the problem
which the booster designers faced. A
pentode will give more gain than a
triode, but a triode generates less
noise. (The noise generated by a tube
rises as the number of positive elec-
trodes increases.) A pentode possesses
an additional element (the screen
grid) that must be powered, but a
triode must be carefully neutralized or
it will oscillate. There are other ad-
vantages and disadvantages for each
type but you can see how difficult it is
to make a clear cut choice.

The 6AK5 is a miniature tube devel-
oped for good gain at high frequencies
and with low internal noise. The 6J6
and the 12AT7 each contain two high
frequency triodes. The dual nature of
these triodes permits them to serve
economically as two-stage amplifiers.
In this way the gain obtainable from
a 6J6 or 12AT7 can be made to equal
the gain of a pentode.

While we are on the subject of gain,
some booster manufacturers indicate
in their sales or service literature what
gain can be expected from their
booster on the low and on the high
bands. Other firms simply state that
the unit supplies high uniform gain on
both high and low channels, without
revealing any definite figures. Actual-
ly the latter practice conveys as much
information as the former since gain
figures, when they are given, are for
some average booster of the same
model. The one you get may have a
higher or a lower gain, depending upon
the conditions (in parts and personnel)
existing at the time it was built. The
tubes in your unit may be particularly
“hot” or they may be below normal.
The wiring may be cleaner, or the com-
ponents better (or worse) or one of a
thousand different causes may be re-
sponsible. Thus gain figures, while
they do serve to indicate or establish
an average value, should not be re-
garded as absolute.

Where the booster contains a single
signal path for all signals, manual tun-
ing is a must. Tuning methods are as
varied on boosters as they are on tele-

mand for graduates. Placement service. Founded
in 1884. Prepare now for the civil and military
opportunities ahead. Enter Jan., March, June,

TF USLE TH.NLlHL-: I &
EBen tham ar yo RAD TOR
aril il Sept. Write for Catalog.

vision receivers. Thus we find con-
denser tuning, inductor tuning, per-
meability or eddy-current tuning, and
selector switch tuning. Of the circuits
inspected, the preference among de-

OELRICH PUBLICATIONS

4135 M. Lawler Ave. Chicago 41, L.

TRI~-STATE COLLEGE

16101 COLLEGE AVE. ANGOLA, INDIANA
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ALLIANCE TENNA-ROTOR is in a class by itself! No other TV
accessory sold to the consumer can equal Tenna-Rotor in
volume of sales, public acceptance or in proved performance
in the field! More than 600,000 are in use! The new deluxe
Model HIR (illustrated above) is fully automatic.

S
o —
b \»é‘%m%%:{é 2T
-

~allign
@"Luo(-(e\

~EOR

|
'l

ll'u.mvlll i)

ALLIANCE TENNA-SCOPE is a Booster with one simple
control. Gives maximum, uniform high gain on all chan-
nels—is instantly installed and makes an ideal companion
item to Tenna-Rotor. Incidentally, Tenna-Scope, like Tenna-
Rotor, is a favorite everywhere!

NATIONAL TELEVISION AND NEWSPAPER ADVERTISING PRE-SELLS ! For more than two years, Tenna-Rotor
has been backed by a powerful, continuous TV campaign in every major TV area. Hundreds of thousands of
future customers see the eye-compelling Alliance TV spots right in their own homes. That's why Tenna-Rotor
and Tenna-Scope offer an unbeatable team of profit makers. Preference for them is already established.

October, 19351
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POWERFUL
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SINGLE
CHANNEL
RECEPTION

signers appears to lean toward perme-
ability or eddy-current tuning.

In the majority of boosters there is
a three position switch which is la-
beled “Off,” “2-6,” and ‘“7-13.” 1In the
off position, the unit is not in operaticn

. and any signal appearing at the input

terminals is then transferred to the
output terminals directly. This, in ef-
fect, bypasses the signal around the
booster and feeds it from the trans-
mission line into the receiver with
little or no loss. The purpose of this
arrangement is to facilitate use of the
booster in areas where some incoming
signals are weak and some are strong.
If you pass a strong signal through a
booster the chances are excellent that
you will cause the TV receiver to over-
load with resultant signal distortion
accompanied by possible loss of sync
(due to sync clipping).

The switch in the second position,
marked 2-6 or sometimes “Lo,” turns
the booster on and brings in the low
band tuning circuits. The switch in
the next position, 7-13 or “Hi,” brings
in the high band tuning circuits.

Then a second dial generally labeled
“Tuning” permits you to tune for best
signal on whatever band you happen
to be. In essence this latter knob is a
fine-tuning control. With it you peak
the tuning coils for maximum re-
sponse.

There are variations, of course, of
the foregoing arrangement. Thus,
some boosters use continuous tuning
and do away with the fine-tuning con-
trol. Other models are designed speci-
fically for automatic operation.. These
can be installed in some out of the
way place inside the set or at the

antenna. Should peaking be {ound
necessary, it can be accomplished quite
easily by means of screwdriver adjust-
ments. Finally, there are some boost-
ers which contain a special gain con-
trol, in addition to the channel selector
switch and the fine-tuning control.

So you have your choice.

Incidentally, with continuous tun-
ing, most manufacturers warn you
that the channel numbers on the dial
are for reference only and best results
frequently may be obtained at settings
of the booster tuning dial slightly off
the selected.channel number. This is
normal and does not indicate misalign-
ment of the unit.

Another fairly widespread practice
among booster manufacturers is the
inclusion of balanced and unbalanced
input and output terminals. The un-
balanced terminals are designed to
match the 75-ohm characteristic im-
pedance of a coaxial cable; the bal-
anced arrangement, of course, is for
the popular 300 ohm twin-lead poly-
ethylene line. The provision for the
coaxial cable is especially advantage-
ous in areas where the external noise
is high and the signal is weak. Al-
though the preceding discussion has
placed ‘great emphasis on the deterio-
rating effects that internal receiver
noise have on a picture, we must not
forget that external noise can be just
as destructive and in some instances,
even more so. In noisy locations it is
particularly important to be able to
use a coaxial cable between the anten-
na and the receiver.

Where the surrounding noise is not
bothersome, 300 ohm twin-lead is pref-
erable to coaxial cable because of its

DIRECTORY OF TELEVISION BOTSTER MANUFACTURERS IN THE UNITED STATES

ALLIANCE MANUFACTJRING CCMPANY
Lake Park Boulevard
A'¥ence, Ohio

ANCZHOR RADIO CORPORATICN
2415 8. St. Louis Avenue

Chicago 23, lllinois

EPPROVED ELECTRONIC

INSTRUMENT CORP.

146 Liberty Street

New York 6, New York

THE ASTATIC CORPORATION
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BLONDER-TONGUE LABORATICID'ES
20 Gunther Avenue

Yonkers, New York

DAVID BOGEN CO., INC.

663 Broadway

New York 12, New York

BRACH MFG. CORP.

200 Central Avenue

Newark 1, New Jersey
DECIMETER, INC.
' 1430 Market Street

Denver 2, Colorado
ELECTRO-VOICE, INC.
Buchanan, Michigan

ID.E.A.

. 55 North New Jersey

Indianapolis, Indiana
INDUSTR'AL TELEVISION, INC.
253 Lexington Avenue

Cliften, New Jersey

JFD MANUFACTURING CO., INC.

6101-6123 Sixteenth Avenue

Brooklyn 4, New York

LA FOINTE-PLASCOMOLD
CORPORATION. THE

Windsor Locks, Conn.

NATIONAL COMPANY. INC.

81 Sherman Sireet

Malden, Massachusetts

PHILCO CORPORATION

Tioga & C Streets

Philadelphia 34, Pa.

RADID MERCHANDISE SALES, INC,
1165 Southern Blvd.

New York 59, New York

MARK STMFSON MANUFACTURING

COMPANY, INC.

- 32-28 48th Street

Long Island City 3, New York

SCNIC INDUSTRIES. INC.

221 West 17 Street

New York 11, New York

STANDARD COIL PRODUCTS CO., INC.
2329 N. Pala~ki Road

Chicago 39, lllinois

SUTTON ELECTRONIC COMPANY

426 West Short Street

Lexington, Kentucky

TECH-MASTER PRODUCTS COMPANY
447.475 Broacwav

TECHNICAL APPLIANCE CORPORATION
. New York 13, New York

Sherburne, New York

TEL-A-RAY ENTERPRISES. INC.

Box 332

Henderson, Kentucky

TELEVISION EQUIPMENT CORPORATION
238 William Sireet

New York 7, New York

TURNER COMPANY. THE

909 17th Street, N.E.

Cedar Rapids, Iowa

T.V. DEVELOPMENT CORP.

2024 McDonald Avenue

Brooklyn 23, New York
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lower attenuation. It is important to
remember that it is not the signal that
develops at your antenna that counts,
but the signal which actually reaches
your set. The situation here can very
well be likened to the difference be-
tween your yearly income before and
alter taxes.

While we are on this point, it might
be well to note that in weak signal
areas it is quite common to use highly
elaborate and sharply directional ar-
rays. While the ability of these arrays
to develop signals at one frequency (or
over a relatively narrow range of fre-
quencies) is generally superior to that
of a simple dipole or folded dipole, the
more eclaborate the array, the more
difficult it is to achieve a proper im-
pedance match between it and the at-
tached transmission line. Inability to
achieve this match will reduce the
amount of signal which the set re-
ceives.

To determine whether this condition
exists in your installation, proceed as
follows: Turn on the TV set and set
it at the highest channel on which a
signal is to be received. Then wrap a
2-inch square piece of aluminum foil
around the lead-in between the anten-
na and the booster. Starting with the
foil near the booster, gradually move
it towards the antenna. If the picture
improves with the foil in some position,
it indicates that standing waves (due
to a mismatch) are present along the
line. This same procedure should be
followed on the lead-in between the
booster and the set, again with the
metal foil closest to the receiver at the
beginning. Now move the foil toward
the booster and note whether or not
there is any improvement in the re-
ceived picture. Sometimes the mis-
match can be partially corrected by
means of these aluminum foils. If so,
merely tape the foils in place with
{ransparent tape. Where the set is to
receive several stations, use of the
foils may improve the reception on one
channel, but impair it on the others.
In this case you have two alternatives.
You can either change the positions of
the foils when you change the station
or you can try to achieve a better over-
all match in the antenna lead-in sys-
tem. Admittedly, the latter course is
not simple but it is important because
the quality of the received picture de-
pends upon it.

Rooster Placement

To maintain the maximum signal-
to-noise ratio at the input of the boost-
er, it is frequently desirable to position
the booster where the signal is strong-
est, namely, at the antenna. In this
way whatever signal is received is am-
plified immediately and then sent down
the transmission line. The signal will
be attenuated by the line but, being
stronger, it will arrive at the set in
better shape to overcome whatever
noise exists there.

Power for these boosters can be
brought to them either by extending a
weatherproofl a.c, line from the house
to the antenna, or, by using the twin-
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THE BIGGEST
RECEIVER VALUE
IN America |

National's entire initial produc-
tion run of the sensational new SW-54 receiver
was exhausted in just a few short months after
production! Now, at last, the “Mighty Midget"

is once more available.

This amazing .receiver tunes the entire fre-
quency range from 540 kcs. to 30 mes., voice
and code, with big set sensitivity, yet measures
only 11" x 7" x 7" Has edge-lighted slide rule
dial calibrated in 4 bands with foreign, ship,
omateur and police frequencies clearly marked
and unique plastic bandspread knob. Has new
miniature tubes. Housed in smart modern metal
cabinet with tough velvet-gray finish.

See and hear it today!

Write for name of nearest dealer?

lead to conduct the power up and the
signal down. All antenna-mounted
boosters are constructed so that their
power can be turned on or off by the
television receiver power switch. A
junction box at the set contains a
power plug for the wall socket and an
a.c. power outlet for the receiver into
which the line from the set is plugged.
Now, when the receiver is off, there is
no complete path for the power cur-
rent to flow through the relay coil.
Under these circumstances, the relay
contact points remain open, prevent-
ing power from reaching the booster.

When the television receiver is
turned on, current flows through the
relay and this, in turn, closes the relay
contact points. Power is now also pro-
vided for the booster via the twin-lead
line.

In spite of their obvious and highly
desirable advantages, antenna-posi-
tioned boosters are not extensively
used. One reason for this is the higher
cost of such units, occasioned in part
by the weatherproof construction re-
quired and in part by the fact that
since these boosters cannot be manual-
ly tuned, they require (for suitable
operation) separate high and low band
amplifiers. And finally, if you are not
doing the work yourself, you will have
to pay additionally for the booster in-
stallation.

A compromise along these lines that
is frequently practiced is to place the
booster as close to the antenna as pos-
sible but still keep it in the house.
Thus, suppose you live in your own
home and the antenna is mounted on
your roof. A good place for the boost-
er could be in the attic where it would
be near the antenna, but still within
the house. With such an arrangement
it is not necessary for the booster to
be weatherproofed, and there is no
power problem. Turning the booster
on or off can still be accomplished at
the set.

While we are on the subject of pow-
er, it should be noted that all boosters
require a.c. None of those inspected
would work off d.c. The turning on
and off of the power can be controlled
at the set, as discussed before, or at
the booster (for both the booster and
the TV set), or separately at the boost-
er and the set. In addition some
boosters can be placed in a standby
condition wherein the filaments of the
tubes in the booster are lighted but
the rest of the unit is inoperative. The
signal, in this instance, is bypassed
around the booster and fed directly to
the set. This permits the user to by-
pass the booster on moderate or strong
signals, but to return it instantly to
operation on weak signal stations.

Conc¢lusion

To summarize this discussion, it
should be emphasized that with only a
few possible exceptions all of the
boosters manufactured in the United
States have been shown in the illustra-
tions accompanying this article. The
most notable exception are boosters
which are designed for multi-set opera-
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Your chance to save big money on

TV and radio items for servicemen

| and builders. Everything in stock! Quick

I shipment and fair dealing always.

g WEBSTER-CHICAGO 3-SPEED CHANGER

Famous Model 100 ==’

Plays 77, 10” and 12" records at 33143, 45 and 78
RPM. Brand pew and fully guaranteed. Don’'t wait
Zbuy now at'less than L4 regular list price! Mod-
ernize that old record player while these fine
changers are available at our record low price!

SUPER V-BEAM

$295 eath

in Lots of 10
Only $3.25 Each, Singly

Pre-assembled V-Beam for one-man quick-up. High
gain and excellent directivity on all  channels.
Shipped less mast. Wonderful for fringe areas.
Approved by TV installation men everywhere. Un-

beatable value!
BIG SAVING! 300-OHM TWIN-LEAD!

for ouldoor use. Will withstand severest
weather conditions. Buy in quantity and
save at our record low price. Per 1000 ft.

STA

Standard 300-ohm twin-Iead recommended $] 995

ELECTRONIC
- DISTRIBUTORS, INC.
Dept, SN 10-7726 5. Halsted, Chicage 20, 1.
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tion which were purposely omitted as
this discussion has been limited to
units used with individual television
receivers.

All of the boosters illustrated are
designed for 110-125 volt operation
and, unless otherwise specified. are in-
tended to be used with 60 cycle a.c.
power sources.

Without exception, these units em-
ploy selenium rectifiers to obtain the
necessary d.c. voltages. There is, how-
ever, quite a variation in the opera-
tion of “On-Off” switches. As explained
in the captions accompanying the illus-
trations, some of the “On-Off” switches
on the boosters turn the receivers on
or off simultaneously while other units
are designed in such a way that the
receiver’s “On-Off” switch turns the
booster on or off. Where no specific
mention is made, it may be assumed
that the “On-Off” switch performs an
independent function in which case it
is necessary to turn both units on
separately. Although this is somewhat
inconvenient, this type of operation
makes it possible to eliminate a relay
or Micro Switch which naturally adds
to the cost of the unit.

As can be seen from the units illus-
trated, there is a wide choice of designs
available. Most of the boosters in use
today are designed to be placed on top
of or near the television receiver. All
units of this type require manual
operation. Still other boosters are de-
signed to be completely automatic and
require no adjustment after installa-
tion. These boosters can be placed at
the antenna, close to the antenna, or
directly behind the receiver.

These antenna-mounted boosters are
especially advantageous in noisy loca-
tions, as explained previously. Their
installation generally requires the
services of trained television techni-
cians.

In the matter of tuning systems,
here again there is a wide choice avail-
able to the prospective buyer. Most
boosters empioy a “low-high” band-
switch, Channels 2 through 6 being
covered on the “low” setting and Chan-
nels 7 through 13 on the “high” posi-
tion. In a few cases this bandswitch is
also used as the fine tuning control,
permitting the user to peak the booster
to the particular channel desired.
Other units feature an entirely sepa-
rate fine tuning control.

Other boosters employ continuous
tuning, in some cases the same unit be-
ing used to cover the FM band. All of
the automatic-type boosters illustrated
are, of course, wideband amplifiers
which cover all channels unless spe-
cifically excepted in the data accom-
panying the photographs.

The input and output impedances of
the boosters shown, unless stated oth-
erwise, are designed for 300 ohms. As
mentioned before it is extremely im-
portant to obtain a perfect match be-
tween the antenna lead-in, the booster,
and the receiver. Should the booster
be designed for a 300 ohm input and
output and the set and antenna lead-in
with which it is to be used is of some
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For a

BETTER PICTURE

on the TV Screen
..And Atop the TV
Receiver Cabinet

ASTATIC TV and FM BOOSTERS

IT'S better viewing
all around, with one of the
four Astatic TV and FM
Booster models. Advanced
engineering principles and
= famous Astatic manufac-
turing quality assure better perform-

Nl‘.’fe}, BT-1 ance . . . brighter, clearer pictures . ..
';32.gbce crisp, clear sound. Handsome, lux-

urious cabinets—in a va-
riety of styles and finishes
—permit selection to suit
the style of the TV receiver.
No matter how you look at
it, the better booster is
an Astatic. Write for full

details. M? del E}T- 2
T; Eg Haas
ORPORATION
P AR
Model AT-1

List Price $54.50

{Also available in
blond wood cabinet
—Model AT-I1B
List Price $56.50.)
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TELEVISION BOOSTER

TWO NEW MODELS
NEW LOW PRICES!

MODEL IT7. 529uST

MODEL 107: Deluxe Model. Super Gain.
$ 50
. 3 List

ACCLAIMED BY THOUSANDS OF
TELEVISION SET OWNERS!

Extra Low Noise Factor...

Impartial and exhaustive tests prove that
the “SUPER SONIC” Television Booster
delivers a higher useable gain with full
bandwidth and higher signal to noise ratio
than other leading brands at any price.

Easy to install . . . simple to operate . . .
continuous tunlng “of all 12 TV channels,
with ONE knob control. Handsomely de-
signed in a beautiful walnut bakelite cab-
inet, the “SUPER SONIC''TelevisionBooster
is a complement to any television receiver.

with the

S«ﬁm Souce

CHOICE TERRITORIES STILL AVAILABLE

Write about the availability of this tap line
for your ferritory to Dept. RN-10

Write for new Colorful fully illusirated catalog.

INDUSTRIES INC.

‘221 West 17th St.
ew York 11, N. Y.

110

Radio Merchandise Sales, Inc.’s Model SP-5.
6AKS; high-low band coverage: separate fine
tuning control. Metal cabinet. Price $37.50.

other impedance, it is possible to ob-
tain a relatively inexpensive matching
transformer which will handle this
situation nicely. Such transformers
are available from your local radio
parts jobber. In many cases a piece
of tinfoil wrapped around the lead-in
wires can be used in lieu of the match-
ing transformer to provide a fairly
close match.

Signal-to-noise ratios and gain meas-
urements have been.purposely omitted
from the data accompanying the il-
lustrations. While some manufactur-
ers do include this information in their
literature, many of them simply refer
to their boosters as being “high gain”
and “high signal-to-noise ratio” (low
internal noise) units. Any comparison
between boosters is meaningless un-
less all of the boosters are measured
by the same standards and under the
same conditions. Needless to say, the
most desirable booster will be the one
having sufficient gain for your require-
ments and possessing the lowest possi-
ble internal noise. As mentioned
previously too much gain can be a det-
riment, overloading the r.f. stages of
your television set. Many television
technicians familiar with your particu-
lar location will have a pretty good
idea of the signal strength in your
area. The average set requires ap-
proximately 500 microvolts for good
reception. If the signal strength in
your area is below this figure, a boost-
er is required. The gain, of course,
that the booster must have will depend
on how low the signal strength is in
your location.

Boosters designed for use at the set
are attractively housed, often in

woods that are finer in texture than

those used for the set. Many are
available in several shades (such as
blonde or mahogany) permitting the
close matching of the booster coloring
to that of the television receiver cabi-
net. If the set owner prefers, the
booster can be hidden from sight—per-
haps behind or underneath the receiv-
er. Most booster manufacturers have
evidently given careful consideration
to the appearance of these units, real-
izing that while performance is of
prime importance, the unit also has to
be lived with as part of the house fur-
nishings. Obviously, fancy housings
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AUTUMN SALE
ALL PRICES CUT TO BONE

Don't Buy Tubes untll you get our prices.
Quantities Limited. Prices Subject to Change
Without Notice. Low Prices.

RADIO & TELEVISION TUBES

These prices apply only on orders for 12 or more
tubes, Orders for Iss than 12, write lor quotation.

1B3—$1.33 6BA6—$ .72 6X4—$ .60
1L4— .80 6BA7— .96 12ATé— .75
6BE6— .72 12AT7— 1.16
5 6BG6— 1.92 12AUs— 1.00
1T4— .80 &BH6— .80 12AU7— 1.20
1U4— .80 6BQ6— 1.28 12AX7— .96
6CB6— .80 12BA6— .90

354— .80 6C4— .66 19BG6&— 2.40
3v4— .80 654— .72 1978— 1.16
SAK5— 1.56 6SD7— 1.16 25BQ6— 1.28
bAL5— .80 6SK7— .90 25L6— .72
6AQ5— .80 &SN7-— 1.10 35C5— .80
bATE— .60 6T8— 1.28 50C5— .80
SAV6— 1.00 &6¥6— .90 117Z3— .75
bAVE6— .60 6W4— .72
All Other Types at Vast Reductions
Westingh: Kuprox 64 Amp. 28
Volts. Reg. $11.00 ea Special. . b vwyiaen $1.95
TUBE SALE_# 2A7-55-27- 85 31 56 57. Nu
Mixed Ass’t, 6 of Any Typess.o.: ., ceae. 2.25
12 BRAND NEW 10” PHONO RECORDS—_Ass’t.
Jazz—Popular. Please SPeCify......cocoua. %$1.79

Single Pole—10 Pos. 2 Gang Switch. .5, .00, 29¢

- FRESH EVEREADY BATTERIES
IN STOCK FOR PORTABLES, ETC.

‘B'—‘A' ‘B’ Batt;.l 75 ‘A’ Batts.

756 :
950 Flash Cells.

3 Ft. 5 wire Shielded Cable with Amphenol Connec-

BIOMe e e e e eeni et r $1.00
blanal Corps Phones—2 M. Ohms (8 M. Ohms

B o A $1.00
2 Ft. E*{t Cord (and PIUE). « e vvvnrseceasane 40c

2 MFD—1000 V Upright Bottom Lug ©0il Cond..89¢

TOBE TUBULAR ELECTROLYTICS
20-20 MI'D. 150 V...49¢c  30-30 MF
10-10 MFD. 150 V.. .59

V...857¢

Low-Loss Short Wave
Lock Type Air Trimmer
Variable Condensers

3 GANG T.R.F,
VARIABLE CON-
DENGSERS

3 PL—12-15 Mmfd.  12¢ 000363 Con. 65¢

P1.—25-30 ..
7 50 Mmid e D.P.D.T. SLIDE

Y 14 P1-56 Mmea. .. .. 24 TOGGLE
SWITCH .. ..15¢
4 PR. WAFER SOCKETS—SI 49 per C, each ...... 3¢

5-6 PRONG WAFER SOCKE < .$2.50 per ¢
100 ASST. SOCKETS—4-5- 6 7 .$3.50 per C
WIRE WOUND POTEN OMETER

1,000 OHM .15
30 HY-FILTER CHOKE SHIELDED. $1.25
UNSHIELDED ,....coceunsusse 3 for 1.00

2,000 ochm Wire Wound Rheostats s:l per doz.
CARTER WIRE WOUND C.T. VARIABLE 20 OHM
RESISTORS ... ..cc.0uvranoasansnss 85c per doz.
GEN. ELEC., WESTINGHOUSE, etc . 60 CYCLE WATT
HOUR METERS, slightly used, perfect condition,
same as used in your home, 110-125 volts.
5 AMDPS, svsecrsessossconsoscncny ce..$3.95

PIEZO CRYSTAL HOLDER
2 for $1.00—$6.00 per hundred—sso 00 per 1,000

RCA Band Switches—
3 gang, 3 pos. 3 band.30¢ 6 gang. 4 pos. 4-5 band.40c¢

Trimmer-Padder Asst.—all isolantite—singles, dual:
triples—100 asst. pleCes. e v eeave i 52.25

Philco push button Rotary Switch Double Pole. .. .35¢

ATTENTION: Prospectors, Explorersfor Hidden Treasures!
Construct a U.S. Army Type of Metallic Mine Detector
Amplifier. Amplifier unit only (less tubes and bat-
teries) with cables, headphone cord, and Jack, Army
wiring diagram. Type AN/PRS $1

RCA Ass’t Mica By-Pass Cond. ,001, 100 for .95¢
8 or 9 Gang Push Button Switch. . .. «.... .49¢

DRILLED CHASSIS FOR 5-6 tubes 5” ‘(l[)”xll/g «25¢

PHONE JACKS—OPEN & CLOSED AUTO........ 18¢c

EBY SPEAKER VOL. CONTROL—60 OH , . 15¢

SALE—-PHONO RECORD ALBUMS—127—3 comp 151:,
10”—3 comp.—15¢; 4 comp. 2oc

6 Prong Amphenol Sockets...... ..... $4.00 per C

AMERTRAN FILAMENT TRANSFORMER—63 -
Amp. Encased Isolantite Terminal Posts....$1. S0

VULCAN HEAVY DUTY 100 WATT SOLDERING IRON.
Built for VU.S.N.—Brand NeW—Equlv sells _ for
$8.50 OUR PRICE $2.99

AMERTRAN AUDIO OUTPUT XFORMER—Pri. 10. 00()
@ 15 $1.49

MA; Sec. 300, 6-1 Ratio
AME%TIBAN MIXER AUDIO XFORMER—Pri. 600 10

156-1 RATIO VERNIER DIALS—4 in.. 3% in. Hub.35¢

LINE VOLTAGE NOISE ELIMINATOR—Plugs in Be—
tween Radio and Elec. Socket.............-

12 in. MAGNAVOX SPEAKER. 1100 Ohms....$2.95
HEARING AID cORDS—Assortment of 12 for. .. -51-00

MIN!MUM ORDER $3.00—NO C.O.D.
SHIPMENTS—PLEASE INCLUDE POSTAGE
NEWARK
SURPLUS MATERIALS CO.

- Dept. OC
‘NEWARK 1, N. J.

324 Plane Street
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have no place in the scheme of things
when the booster is to be. antenna-
mounted. These units are designed for
rugged, year-around, all-weather use
with a minimum amount of servicing.
The owner of today’s booster can dis-
play it with as much pride as he dis-
plays his television set.

Prices quoted in connection with the
boosters illustrated were furnished by
the manufacturers as “list prices.”
These prices are subject to change and,
in some cases, there may be a varia-
tion in price in the Far West and in
certain other sections of the country.
Prices should be checked with your
local dealer or distributor.

Clamp Tube Operation
(Continued from page 58)

power output. The carrier output of
the 807 is only one-fourth of the peak
power output, or in the neighborhood
of twelve to fifteen watts. The power
on modulation peaks reaches the c.w.
value. Inasmuch as the tube is resting
much of the time, it is possible to in-
crease the input slightly over the usual
figure on peaks.

Under full modulation, the 807 plate
current should remain steady, only
flickering slightly as the modulation
percentage reaches 100%¢.

The author has purposely omitted
details on the speech amplifier and r.f.
amplifier circuits, as everyone will use
his own pets here. In the author’s case,
the speech amplifier is a single 12AT7,
with a carbon microphone in the cath-
ode of the first section, and the grid
grounded. The various r.f. chokes and
associated bypass condensers shown in
the 807 r.f. stage are standard pro-
cedure for reducing TVI and are in-
cluded as a matter of course in every
piece of r.f. gear around the shack.

All in all, this keyer-modulator is a
very worthwhile addition to the low-
power rig. As the clamper tube is prac-
tically standard these days, it costs
very little to modify the circuit to uti-
lize its full capabilities. It gives the
c.w. man the sweetest-sounding keying
he ever heard, while making it possible
to do some phone work without ex-
pensive class B audio equipment. Once
adjusted, either phone or c.w. may be
selected by throwing a single switch.
What could be simpler? —30—

W. U. SERVICES EXPANDES
ESTERN Union Services, Inc., the

television installation and servie-
ing subsidiary of Western Union Tele-
graph Company, has announced an im-
mediate expansion of its business to in-
clude the installation and servicing of
all standard makes of television receiv-
¢rs.

In addition to handling all television
brands, the company has increased its
servicing terrilory to include Bergen
and Hudson counties in New Jersey.
The service, which started May 1, was
initially confined to Essex, Passaic, and
Union counties in New Jersey.
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The handsome, serviceable, 3-ring
binder illustrated above, was designed
especially to hold your loose RCA
Victor Service Data Booklets in one
convenient file. For a limited time
only, your RCA Distributor will give
you one at no extra charge with every
$10 purchase of any of the RCA Victor
Service Data Volumes or Booklets
listed below.

Whether you buy RCA Victor Serv-
ice Data in bound-volume or booklet

oo . With a *10 purchase o

RCAVICTOR service

v Alignment Procedures
v Trouble-Shooting Suggestions
v Production Changes

v l‘Schemuﬁcs

v Waveforms
¥ Wiring Diagrams

form, you get the detailed, authentic
information you need for the rapid
servicing of RCA Victor Radios,
Phonographs, and Television Receiv-
ers...data you can’t get elsewbhere.

You save time and dollars by main-
taining a complete file of RCA Victor
Service Data for quick reference. It's
easy to bring your files up to date. See
your RCA Distributor. He has a com-
plete stock and your binder waiting
for you.

BOUND VOLUMES — RADIO, PHONOGRAPH, TV

Vol. No. Years Pages Price
§ 1923-1937 880 $3.50

11 1938-1942 816 $4.00

i 1943-1946 290 $4.00

v 1947-1948 566 $6.00

\'J 1949 330 $5.00

vi 1950 472 $5.50

BOOKLETS
Early 1951 TV Receivers. . .50¢ each
Early 1951 Radios & Phonos. . .25¢ each

Get them from your RCA Distributor. Also see him
for genuine RCA Service Parts.

RADIO CORPORATION of AMERICA

ELECTRONIC COMPONENTS
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U

STYLE 801
DisC
CERAMICON

. ... fill the need for all
today’s ceramic capacitor require-
ments in AM-FM Radio and TV . ..
plus — their ability to better replace
paper and molded mica capacitors
in a multitude of appljcations, such as
by-passing, coupling, tone compensa-

tion, and as AVC filter. New 1951 Catalog
Ask your Distributor
or write Department A

Electnonics Devéscon for a copy
ERIE RESISTOR CORP., ERIE, PA.

LONDON, ENGLAND - + TORONTQO, CANADA

CASH IN ON FRINGE AREA SALES!

THE SUPER RHOMBIC ANTENNA eliminates costly
stacked arrays...GIVES all-channel coverage with a gain
of over 12 DB... FEATURES exclusive 15-degree tilt to take
advantage of horizontal wave lengths... SUPER-SENSITIVE
12 degree directivity for maximum distance (DX) reception
... EXTENSIVELY lab and field tested. Constructed with
aluminum alloy elements that out-perform copper wire
rhombics... SPACE TAPERED element construction gives
auvtomotic match to all commonly used lead-ins without
matching transformer . .. PRE-ASSEMBLED lightweight
constryction cuts installation time to minutes!

the SUPER RHOMBIC
ANTENNA will...

* OUT-DISTANCE
* OUT-PERFORM
* OUT-SELL

any Antenna at any price!

TO: DAVIS ELECTRONICS
3047 W. Olympic Boulevard., Los Angeles 6, California
Sir: Rush information to me as checked below:

[ Send free technical data on Super Rhombic Antenna.
[ Send name and address of nearest jobber.

DAVIS ELECTRONICS s

3047 WEST OLYMPIC BOULEVARD = "ERitS
LOS ANGELES 6, CALIFORNIA

City. Stote:
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CRADIO HANDRBOOK™ edited by R.
L. Dawley. Published by Editors and
Engineers, Lid., Santa Barbara, Cali-
fornia. 715 pages. Price $6.00. 13th Edi-
tion.

This is a new and enlarged edition
of one of ham radio’s best known
reference works.

Divided into 28 chapters, this book
covers both fundamentals and ad-
vanced theory. Some of the topics
treated include d.c. and a.c. circuits,
vacuum tube principles, vacuum tube
amplifiers, the fundamentals of radio
receivers, the generation of r.f. energy,
AM and FM, transmitter design and
adjustment, radiation and transmission
lines, antennas and antenna matching,
high frequency directive antenna ar-
rays, antennas for use at u.h.f. and
v.h.f., rotatable antenna arrays, TVI
and BCI, construction tips, mobile
equipment and installation, receiving
equipment, exciters and low power
transmitters, high frequency power
amplifiers, speech and amplitude mod-
ulation equipment, transmitter con-
struction, power supplies, a discussion
of various pieces of test and measur-
ing equipment, and a summary of
radio mathematics and calculations
necessary in ham work.

The final chapter is given over to
a concise compilation of the most-
often-needed reference data.

Hams will find this new edition a
valuable addition to their reference
libraries.

Ed & ES
“RADIO AND TELEVISION
SOUND EFFECTS>” by Robert B.
Turnbull. Published by Rinehart &
Company, Inc., New York. 325 pages.
Price $6.00.

Since the demand for sound effects
men far outstrips the supply this hand-
book should be a boon to the personnel
of smaller radio and television stations
who must “double in brass” in this
demanding role.

Although the book is a serious ‘“how-
to-do-it” work, the author’s touch is
light and the text makes interesting
and, at times, humorous reading. The
book is divided into nineteen chapters
and a glossary and covers such sub-
jects as the types and uses of sound
effects, the psychology of sound, man-
ual and recorded effects, electronic and
acoustical effects, microphones, sound
in television, improvised sounds, and
the construction of sound effects equip-
ment.

The book is lavishly illustrated with
photographs of sound effects devices
and studio shots of actual programs.
The section on construction contains
line drawings with dimensions for
building various Dpieces of standard

| studio sound effects equipment.

Even those not connected with
broadcasting or telecasting will enjoy
being “let in” on the secret of how
sound effects are achieved. 30—

RADIO & TELEVISION NEWS
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LICENSEDRD BY RCA
31 Tube with €. R. T. Chassis - World’s Most Powerful Set

RECTANGULAR

16 or 17"

BLACK TUBE

"169.

CHASSIS

COMPLETE CHASSIS

*189.

WITH BLACK
\. RECTANGULAR
TUBE

Best for fringe area reception
Improved keyed A. G. C.

Full 4 megacycles 14000 to 16000 output
A.F. C. Sync Separator Syncrolok Improved
25 Microvolts or better

Complete chassis with tubes aligned

Use 70° — 90° deflection yoke-cail
Standard tuner or Dumont tuner F.M. Radio

GENERAL ELECTRIC
BLACK FACE TUBE

$249,

CHASSIS

NO EXTRA CHARGES * R. M. A. guarantee on all parts — picture tube replaced free.

17" Console | p e LIVERY | 20"—24"

cu binel's 15% DOWN — BAL. C.0.D. Cabinets

Remit in full —save C.O.D. charges
CONSOLE — Ma-

Mohogany in & EXPORT ORDERS FILLED hogony or Blond, P
sealed cortons\with half or full doors PY
doors — $30. extra @ $30. extra.

2380 OCEAN PARKWAY & BROOKLYN, N.Y. ® ESPLANADE 6-4842
SETS AVAILABLE AT DISTRIBUTORS LISTED BELOW:

DENTONES D. S. SERVICE DE GESERE T.V.
206 BANK OF AMERICA BLDG. 96-98 WEST SECOND ST. FORT HUNTER- CURRY ROAD
STOCKTON, CALIFORNIA FOND DULAC, WISCONSIN SCHENECTADY, NEW YORK

HOLLIS E. MOUNCE THE TOWERS T.V. HARDY TELEVISION
2733 FLORIDA 1624 SOUTH DIVISION AVE. R. D. 3, WARREN, PENNSYLVANIA
LONGVYIEW, WASHINGTON GRAND RAPIDS, MICHIGAN EDMUND DE LAIN

M. F. GREEN ILLINOIS VALLEY T.V. 79 LEE AVE.

CASPER, WYOMING 117 SOUTH GREENWOOD ST. JAMESTOWN, NEW YORK

ROCKY MOUNTAIN T.V. INC. SPRING VALLEY, ILLINOIS GENERAL DISTRIBUTOR
643 CORONA ST. CUBAN-AMERICAN EXPORT 204 RIO BRAYO BUILDING
DENVER, COLORADO 225 SEYBOLD BUILDING BROWNSVILLE, TEXAS

VINCYS CANADIAN T.V. MIAMI 32, FLORIDA PIERRE BOURDON CANADIAN T.V.
41 STIRTON ST, E. L. BAHNSE 8 RUE BROSSARD

N
HAMILTON, ONTARIO, CANADA BOX 1858, VINTON, LOUISIANA LA PRAIRIE, CANADA
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Feature after feature

-Amphenol connectors

The new PRECISE Vacuum Tube Volt-
nothing to the nuagination—
no guesswork. Every reading is true, accu-
rate—PRECISE.

Check, pare these

105 ceramic precision resistors
Deeply etched panel

I specifications:

Separate, accurate 5 V. AC scale
Tube complement: 6ALS3, 6x5, 6SNT

True zero adjust PRECISE $2593*
Large 42”7 meter Model 909-K

Special two-color rapid construction instruc- Model 909

tion books explain each step. Factory Wired «.«.««. $44.98

Ranges—+D)C 0-5

Increase stahility, get greater accuracy
with the
get more dollar-for-dollar value in this
PRECISE V.T.V.M.! .

PRECISE Reflex Cireuit! And

-23-250-500-1000 Volts.
0- .;lm 1000 Volts. AC: 0-

DC
5-25-950-500-1000 Volts, Ohms: Rx1, Rx14,
Rx1000. Rx10,000, Rx1,000,000 ohms. DB
From —20 to +35 DB.

PRECISE DeLUXE VACUUM TUBE VOLTMETER
for VERTICAL or HORIZONTAL CONSTRUCTION

All the unusual features and
ranges of the PRECISE Mod-
9

Deluxe, with large 714"
meter for Dbetter visibility

ments.

v

and greater accuracy. Build  8020% S Biuxe version.

this magnificent V.T.V.M. PRECISE Mode! *

horizontally. or vertically to 907-K. v .. 8, 8

fit your own bench require- Model 907, Factory Wired:
$57.98%

, Another PRECISE First!
NO OTHER PROBE HAS ALL THESE FEATURES

. . . NO OTHER PROBE GIVES YOU SO MUCH!

The PRECISE High Veltage Probe cannot be compared thhk any other H.V.P.!
all

PRECISE exclusives it the most prac-

tical, foolproof and st{xrdy High Voltage ] Pxobe o the § industry today. Check each

{ these amazing features—see why this
value packed Pxobe is a must for every
serviceman, engineer, ham or student.

Multiple Insulation.
Mechanically ShockpProof Construction.

Interchangeable Tips.

Swivel Lead Connection,
interchangeable Resistors.

Triple Flash Guards. .

Sturdy, Non- porous Shell Construction.

ECISE Model $6 98*

PRECISE R. F PROBE K|T With High
oltage Switcl
You can’t compaxe it \vxth any other
R.F. Probe—It’s more versatile than any
other R.F. Probe!
Specifications:
ilt-in 250 megacycle. 500 V.
sGwmch. o
s Germanium rectifier *
PRECISE Model K-914..... $3-98
Mode! 914, Factory Wired $4.98%

(\Vned only) Includes tips.
#Prices slightly higher in the West,
Write for FREE Catalog ‘N1

ATl instruments carry the PRECISE
Guarantee. AIl components protected
by the RMA warranty.

SEE YOUR JOBBER NOW — SEE
THE COMPLETE PRECISE LINE!

Sound Engineering
(Continued from page 74)

where N equals the number of mixer
positions.
Thus, for a six-position mixer,

20 log 6 = 20 X 0.778 = 15.56 db

This loss will hold true only if the
mixer pots are of the “T" variety,
which have no insertion loss at their
zero position. If ladder type pots are
employed, the 6 db insertion loss of
one pot is added to the network inser-
tion loss. Thus, the total insertion loss
becomes,

15.56 db 4 6 db = 21.56 db

The reason why the loss of only one

" ladder pot is taken into consideration

is that each input is a separate circuit,
and the incoming signal sees only the
insertion loss of the pot in that par-
ticular circuit, therefore, only the in-
sertion loss of ome pot is considered.
Plain or bridged-T attenuators are
used for the Sub-master and master-
gain controls, variable in steps of one
or two db. ’
Every recording and reproducing
system has one point in common; that
is, the frequency characteristic caused
by either the media or the method
used in recording, or both. Generally,

some form of frequency correction or
compensation, called ‘“equalization,”
must be employed to secure a uniform
recording or reproducing character-
istic. An equalizer may then be de-
fined as a “device for altering the ex-
isting frequency characteristic of an
electrical circuit.”

Equalizers are composed basically of
resistance, capacitance, and induc-
tance, connected in definite and speci-
fic configurations which are quite simi-
lar to those used for attenuators. The
circuit elements comprising these con-
figurations offer an impedance to cer-
tain predetermined frequencies, and
thus control the frequency response of
the equalizer and the circuit in which
it is inserted.

When dialogue is recorded using a
flat recording channel, the reproduced
sound will have an unnatural quality
and may even lack intelligibility. The
reason for this is that the reverbera-
tion in the recording stage accentuates
the lower frequencies. '

In the construction of motion pic-

M-51 ture “sets,” as well as those used for
Tuneable 33'50 MC television production, the materials
Tuneubl':-l‘52}lé3 MC used have less absorption at the low
 Reea frequencies than at the high. Thus,

EEL LT the high frequencies have a tendency

in both bands ~ '
115 YOLT AC-DC to be absorbed and the low frequencies

Users of FM 2-Way Radio Communications PR-31

PRECISE DEVELOPMENT CORP.

Deeanslda, L. 1., New Tork

for emergency communications

USED BY HUNDREDS OF MUNICIPALITIES FROM BOSTON, MASS., TO ALHAMBRA, CAL.

POLIEALARM  MON

Says S. L. Grant, City Manager, Wincbhester, Vzrgmm..
“I think you have a receiver that is well
built, and I see no reason why it should not
be in demand by all public works depart-
ments that have a transmitter available.”

5 Modeis For All Systems
6 VOLT MOBILE

accentuated. This condition will vary
9 . . 30.50 MC - s -
equipment throughout the entire nation, find Tuneable 30 with microphone placement and is far
Polic-Alarm and Moanitoradio a welcome in- Tuneoble 152-163 MC less noticeable on ‘“close-up’ shots be-
. . e . AIRCRAFT T is recorded.
novationto Jow-cost mobile communications ARt cause less reflected sound 1s rec
i When such recorded material is re-

AM Tuneable 108-132 MC

radio .
115 Volt AC-DC

produced the low frequencies are still
further accentuated because the repro-
duction is generally heard. at a higher
level than normal.

In general, normal speech levels are

For Complete Information: See Your Jobber—Or Write Us Today

RADIO APPARATUS CORPORATION
55 N. NEW JERSEY ST., INDIANAPOLIS 4, IND., PHONE: ATLANTIC 1624

114 RADIO & TELEVISION NEWS
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THIS EQUIPMENT IS THE FINEST AVAILABLE, BUILT BY LEADING
MANUFACTURERS AND UNCONDITIONALLY GUARANTEED
BY WELLS. MANY TYPES NOT LISTED ARE IN STOCK. SEND
US YOUR REQUIREMENTS FOR IMMEDIATE QUOTATION.

MANUFACTURER TYPE OR NO. YOLTAGE RPM DIMENSIONS SPECIAL INFORMATION
Stewart Warner ... ... 6VDC ... 22U X% Y”x¥%” Lg. shaft
John Oster B-9-2 12vDC 1.4A 5600 2% x3% " Ya”x%4" Lg. shaft. Shunt Wd.
General Ind. 62800 13vDC 9A 6800 2" x4” Ya"x%” Lg. shaft. 1/12 HP
Emeérson D-26-BT 24VDC 24A 100 2% "x5%" 160 Ft.-Oz. torque
Redmond 7-N 24VDC .96A 6000 2%7x3%” Complete blower assembly
F. A. Smith 40H 115VAC 60 Cy . 67x5%,”x5" 100 CFM blower ($12.95)
Western Elect. FL 115VAC 400 Cy 6700 3 7x4" x4, 25 CFM blower
Signal Elect. D-4272 24VDC .66A 2100 2%47x2 %" %4”x1” shaft. 1/190 HP
General Elect. 5 BA50MJ64 24VDC 13A o 3%7xT%" Shunt wound
Stromberg D-4496 24VDC .45A L 25" x3%" %”x%” shaft. .003 HP
Amglo .. 24vDC . 1157x24”" Telephone ringing circuit motor
John Oster A-16B-26R 26VDC L 117x218" 3is”x3(s” shaft. Series Rev.
John Oster DEST-8-1R 27vDC 1.4A 3800 2% x4%” %"x%” shaft. 1/40 HP
Delco 5069267 27.5VDC .25A 6000 1%4”x2%" %”x1%” shaft. 1Y4 0z-In Tq.
Western Elect. KS5996-L04 28vDC L 2"x2 %" 3{s"x2is" shaft. Series Rev.
Bendix MO5B 28VDC 1.75A 3200 1V27x21%”" 14”x114” shaft. Series Rev.
Bendix E-11500-1 28VDC 1A 9000 1347 x215" Va”x1%4” shaft. Series Rev.
Fractional Mtrs. SH-280 28VDC 3.1A 3900 3% 7x516" Y%”x%" shaft. Used in ART 13
Electrolux 20100 28VDC .1A A 2"x2‘5/” 3%"x%" shaft. 20 Deg. rotation
John Oster A-21-E-12R 28VDC .4A l/z"xz%” . %45"x%” shaft. Series Rev.
Emerson D-26-BV 28vDC 3.1A 3900 24"x3%" Y4”x%” shaft. 1/20 HP
Electrolux 16876 28.5VDC 1.8A 2200 3%7x5” Y%”x1%” shaft. 1/35 HP
Western Elect. KS 9303 50-60VAC 175 Cy U 2%7x3%" .
General Elect. 2J1H1 57.5VAC 400 Cy A 2%"x3%" Selsyn differential
General Elect. 2J1G1 57.5VAC 400 Cy o 2Y,"x3%" Selsyn transmitter
General Elect. 5BN38HAI0 80VDC .25A 3000 2%”"x51" Ye"x%" 1g. shaft
General Elect. 2J1F1 115VAC 400 Cy 2%7x3” Selsyn generator
Dieht 11-1 110VAC 60 Cy 47X Synchro repeater selsyn
Bendix ... 110VAC 60 Cy e 31 7x5%" Synchro differential selsyn
Bendix ... ... 110VAC 60 Cy e 3% 7x5%" Synchro transmitter selsyn
MANUFACTURER TYPE OR NO. INPUT OuUTPUT DIA. LGTH. SPECIAL INFORMATION
Eicor ML3415-254 27.5VDC 1.5A 250VDC .060A 4” 3%” With bracket mounting
Eicor ML3412-42 13.8VDC 2.45A 220VDC .070A 35" 5%” No mounting
Western Elect. DM53AZ 14vDC 2.8A 220VDC .080A 2% 415" With base plate
Westinghouse 1171187A 27VDC 1.4A 285VDC .060A 2" 4" No mounting
General Elect. 5DY82AB52 27vDC 1.5A 285VDC .060A 2%” 4" No mounting
Western Elect. 11710918 27vDC 1.6A 285VDC .075A 2%" 415" No mounting
Redmond 5047 27vDC 1.75A 285VDC .075A 2%"” 4357 No mounting
Eicor ML3415-254 27.5VDC 1.5A 100vDC .150A 3% 54" With base plate
Eicor ML3420-194 27.5VDC 4.0A 325vDC .200A 3%” 61" With base plate
C.Q.R. 355D2BA 27.9VDC 1.25A 220VDC .070A 3% 5%" No mounting
Continental DM310A 28VDC .5A 100vDC .01A 2%” L3734 No mounting
C.A.Y. DM32A 28VvDC 1.1A 250VDC .060A 2% L3734 With base plate
Pioneer PESEM 28VDC 1.25A 250vDC .060A 2%" 2754 With base and filter
Bendix DA-1A 28VDC 1.6A 230vVDC .100A 347 51" No mounting
Redmond DM5 3A 28VDC 1.4A 220vVDC .080A 2%” 4% With base plate -
Redmond 5056 28VDC 1.4A 250vDC .060A 2% Ly With base plate
Eicor ML-3420-90 28vDC 3.3A 400vDC .125 A 3% 6%%” With base plate .
Continental DM33A 28VDC 5A 575vDC .160A 31" 74" Cont. duty. No mounting
Winco 4186 13vDC 13A 250vDC .060A 47x 8%” With base plate
13vDC 300VDC .225A L Intermittent
Continental DMX310A 12vDC 2.8A 150vDC .100A 2%,” A" t. Duty. No mounting
Airs VA 137 115VAC 60 Cy 90-135VAC 7.6A 3%~ 5%” %”xl” Shaft. Ind. Volt Reg.
DIMENSIONS
Pioneer PE 55 12vDC .16A 500VDC 0.2A T%7x12%”x13%”  Pwr. Unit W/DM 19G
Cont. DYN, Filter and Mounting
Westinghouse PE 94C 28vDC 10.5A 300VDC .260A 8l4”x6Y:7x12Y,”  Pwr. Unit W/DA3A
150vDC .010A DYN, Filter and Mounting
14.5VDC 10A

CHECK WELLS’ HUGE STOCK FOR IMMEDIATE DELIVERY OF
QUALITY COMPONENTS AT SUBSTANTIALLY LOWER COST
* Resistors + Condensers + Wire and Cable « Relays
» Co-ax Connectors e« Rectifiers ¢ Transformers o Chokes
¢ Micro Switches, Toggles o Antennas o Accessories
» Electronic Assemblies . Dial Light Assemblies

SEcley 8-4143

MANUFACTURERS AND DISTRIBUTORS: WRITE FOR CATALOG
ORDER DIRECT OR THROUGH YOUR LOCAL PARTS JOBBER

S LALES, INC.
833 W. CHICAGO AVE., DEPT. R-5, CHICAGO 22, ILL.
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considerably lower than those heard
NOV":E CLASS XMTR KITS ) over the average radio or in a motion
picture theater, particularly when &
80M CW O0SC. & POWER SUPPLY—ALL - it i
PARTS, CHASSIS, XTAL, KEY ANTENNA, close-up shots are made, because it is
AND INSTRUCTIONS customary for the actors to speak at a
low level, which accentuates the low AT
frequencies. If the reproducing level 5 HBME
is high, the low frequencies are in-
creased over those of the middle range With the New Imprnved Igsl
due to the characteristic of the human 1 i 5
ear, which wvaries with a change in Progressive Radio “EDU-KIT
- sound intensity. The higher this inten-
ol 9N : sity, the greater is the ear’s response
Complete—Nothing Else To to the low freguenples. .
Buy—ALL FOR ONLY. ... ........ ] In such a situation, in order to ob-
tain realism in the reproduction, it is
LOW FREQ. XTALS-FT 241Alscrs22 BrS10 1 it f the 1 ¢ f
For S5, latie filer, ez, 14 Xials ;““Is necessary to attenuate e low fre-~
spe. 54th or 72nd harm. chan- = banana i i i ig-
sy SAi8 or Tond barw chan . pins e quencies during the recording of dia
omitted Y spe. 7 spe. logue to prevent the loss of low fre- WITH KIiT
372 402 429 497 400 452 5910 2045 2532
g“ 05 4% 503 ﬁ? 182 2%99 205 25t guencies during the reproductlon of ABSOLUTELY NO
75 404 4 504 e 2557
376 405 434 506 442 468 6450 2145 3202 mUSIC KNOWLEDGE OF
377 408 435 507 | 443 472 | 6470 2155 3215 The amount of low frequency atten- RADIO NECESSARY
379 409 436 509 446 474 6522.9 2280 3237 . B .
380 411 438 511 | 446 477 | 65479 | 2258 3250 uation required is dependent upon the NO ADDITIONAL
381 412 481 516 448 479 7480 2260 3322 t f g h the a t f
383 4}3 233 g}g 450 730 gsz gsm ype ol microphone, the amount ol re- PARTS NEEDED
84 414 7810 00 3520 1
32? 2}2 §§§’ ggg 9109;‘:"5:3. c1.20 ggs §5§° Vle;bera%tlotn on t;e se&; and nu&peroui ESEELLEN
0 3570
g7 4l 188 2% | $9.00 | "each | 220 2 other factors. or e recording o BACHEROUND
Gk o s SPECIAL 29 335 music, the frequency response of the FOR TELEVISION
332 422 493 538 200 ke xtals o e recording channel is made flat between 10-DAY MONEY-BACK GUARANTEE
b o ‘269 without holders 2ae 40 and 10,000 cycles because the repro-
3 48 %06 | g $2.00 | $1.29 duction levels are about the same as WHAT THE PROGRESSIVE
a1 477 | $4-50 e the original sound. RADIO “EDU-KIT” OFFERS YOU
HAM XTALS FG 243 HOLDERS 7 _pin spc. In recording on film, it is usually | § e Frosresgive eGP’ i ol o
e — —
67 7573 i g q B " ! 5
n e Tme [ e G0 o ek | | found desirable to increase the high e o e e et ton Proe:
5485 6906 7873 | 5677 5873 6475 7340 7673 frequency response above 1000 cycles e expressed simply and clearly, ¥ou i " A
6006 6973 7973 5706 5306 6506 7440 7706 . {5{" V'C%e th basic Ra(h% Prineiples i g eAd dl
6040 770 &73 [ 570 som0  eea0  7a1s  7EDG for both dialogue and music to com- A e ﬁlfﬁL’ 2 O ez bl i sa“ u “:
: 1 te fy Rad hol
i ot e SR R i e pensate for the loss of high frequen- Dinmara: han to Dulla Fagios. usint regular radio
o 9 ¢ each 5373 640 I s q a q circuit schematics; how to mount  various radio
bl 10 for %%35 a8 e | @2 cies encountered in the various stages parts; how to wire and solder in a professional
. . manner, ou wi earn ow 0 operate eceivers
s | $450 | sws euo 605 | s9.00 of the recording and reproducing proc- | | fmvpies, g M TR G I
esses. This was discussed in Part 6 T e e i v ot Gpbet fo Toccive in
3 3 a Radio Course costing several hundreds of dollars.
of this series.
MODEL 18 The losses may be summed up as: e LR L
i Sress “Tndu-Ki 2 pecifi-
WIRE recorder slit loss, laboratory process- e S ] e B e P e S
ing, printing losses, and losses result- Y 2ot st hve even the "Sighiost
. . ]n
RECORDER ing from the reproducer optical sys- '”“T‘h’é;‘i%‘fw‘r‘;esifé‘%"cﬁqé;focr - i is used hy
man
Brand New tem. In the theater, losses occur from abroad. agt"’xslﬁv‘s‘é‘é;b;“the L%’é;eel‘sns Raministration
Disconﬁnued MO e . or oca mn’a Guidance an - rain %
the acoustic treatment of the house, | |, fe fromessie fagle, oot foaies, i
DICTATION e TRANSCRIPTION o PLAYBACK Wthh prOduCeS the hlgh frequency m"e tindlw}l]iual]}; pi'wkafred E"d rder;hﬁed b\] nsme
_ - N photograph and diagram veryv ep involve in
- Au‘:iorr:atlc stops—shut off machine at end of response. Some hlgh frequency loss 312&'%’;{:;?5,?1.23;;5 carefully explained. You can-
. :’ushh:_ﬂ:n :eczrd-k":'t‘en szv-_fitc: N results from absorption by the motion PROGRESSIVE TEACHING METHOD
+ Immediate playbac ru inc speaker : : 3 - Lo vy
« Neon recording volume indicator plcture screen, a_ IOS.S Wthh Is cor- \vlg;x mzi?uéf.i?le I'{I?hdelge Emglt‘ré{c't‘mncsmggg 3‘?}221553
N :f'"“dab:“ Rakespldritm rected by the projection equipment. B ey o ot ros, Radio Recaption and
« Elapsed time indicator g g - Audio Amplification is clearly explained. FEvery part
Includes microphone with stand. )4 hour spool wire, Equahzers may be deSIgn?d fOI‘. bal ?Z#ﬂe{’}f‘eﬁ?ﬁnl’fml\”‘i’é‘é"mkrf“ﬂ S&S:“E‘arcvﬁé‘e?m
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Fig. 9. Simple frequency correction networks.

affected after the element has been
inserted. It will be noted only a single
reactive element has been used.

When a condenser is connected in
series with a circuit, the low frequen-
cies are attenuated because of the in-
creased reactance of the condenser at
the lower frequencies. On the other
hand, a condenser connected in paral-
lel with the circuit reduces the high
frequency response because of the de-
crease in reactance with an increase in
frequency.

Connecting an inductance in series
with the circuit attenuates the high
frequencies because of the increase in
reactance with frequency. Conversely,
an inductance connected in shunt with
the circuit attenuates the low fre-
quencies because it decreases in react-
ance with a decrease in frequency. The
value of the reactive element will de-
pend on several factors: the circuit
impedance, reference frequency, and
the amount of attenuation desired.

If several frequencies are impressed
simultaneously at the input terminals
of such a device, their relative ampli-
tudes will be altered depending on the
reactance of the element in the circuit.

To provide a simple means for at-
tenuating the low and high frequen-
cies, a single reactive element of the
type described is inserted at the input
of each attenuator pot. Such devices
are called “frequency attenuators.”
These attenuators reduce the low- or
high-frequency response in fixed
amounts. Standardlow-frequency
“cuts” are; 3, 6, 8, and 12 db with ref-
erence to 1000 cycles. For the high-
frequency cut, the reference frequency
is taken as 10,000 cps or lower if de-
sired, then tapering up to 1000 cps.

If a steeper cut-off at the high fre-
quencies than a condenser will permit
is desired, a series-resonant circuit
may be substituted for the condenser.
High frequency attenuators are some-
times referred to as “dullers” because
in reducing the high frequency re-
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