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The selling power of the RCA Trade-
mark makes it easy for you to move
RCA Batteries . . . and gain a satisfied
customer every time.

Remember, too, that RCA Batteries
are radio-engineered for extra listening
hours . .. provide a type for practically

.« » makes selling easy

So—starting now—push RCA Batter-
ies. Build a profitable repeat business
with virtually no competition from non-
radio outlets.

See your RCA Battery Distributor
for fast, reliable service.

every renewal requirement.

2. Radio Trade Distribution

w

Complefely Rounded Line

£

. Radio-Engineered Quality

&

Super Selling Aids

T Biitlonir
L s

v 3
" Corpargtion of AP¥
Harrinan, M. 1

m RADIO CORPORATION of AMERICA

RADIO BATTERIES HARRISON. N. J.
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4 E SMITH, Pres.
Nalionsl Radie
tnsiilute

America’s Fost Growing Industry Offers You i

VETERANS

Get this

training

under G.1. Bill
MAIL COUPON!

I TRAINED THESE MEN

% C¥ial Lapmer, Poico Radie
Soan ater finishing
the N.JL L course,
worked Tor servicing
shop. Slow { am Chiel
| Engineer of WCUN,
WNRN, WSPK. two-way FM

Police Radio Inst. Jlations.*$. . e

DINWIDDIE. Jacksanville, 111

Orer 140 Month Sparr Tome 3
"When 1 enrolled had i
no idea it would ke 0
wasy to learn. Bave’
wquipped my shop wut
of spare time earnings.
1 am clearing abcit $40 1o $60 2
ontd, Full eredz to N.R.L"
J D. KNIGHT, Denisan. 'lun

$10 Wawet b0 Zpare Time.
“"Befom jnizhing vour
course 1 earn
© much 3102 wink in
@ Radio erdcing, at
home i3y my splr
ume I recommeni N.R. 0 ev-
who show  teeest Ill Ra-

-—dIO S.J.PETRLFF, Xiami.Fla.
Gets Pt dab Thrsugha. 1.

My s job s o
erato- with KELE

m R
Chier Engineor 1 Poice Radio
Statien WQOX.' T. S. NOR- a
TTON, Hamlton, O 1io.

of my Servicing Cou~se. Buid

powerul Radio Reeciver that bringx in kma) wnd
distant stations, N.R.1. gives you ALL the Radio

Tts Apeaker, tnbes, chassiz. tranalormer,
sockets, loap antenna, EVERYTHING you need.
You use material to get practical Radic experi-
ence. Make EXTRA rmoney fixing neighbars’ Ra-

dios 1n apare time whiw traiming

YOU MEASURE currcra, voltage (AC, DC and RF),
Tesistance and impedance in circuits with Ehectrenic
Mult'tester (aboze right) you build as part of my
Serviuing or Comanuni-ations Course,

YOU BUILD thi. Transmitter (right). As
part ol my Communleaiions Course, { SEND
YOU parts to baild tais low-power brozd-
casting transmitfer. Yoy learn how to puts
staticn “on the ar,” perform procedures dm
manded of Brosdeast Station operatar,

make many praciical testa.

YOU BUILD this Wavemeter (brlow) fn my Com-
munications Course with parts 1 send you. Ure it
10 determine [requensy of operation amd muike
other tests on transmitter currents. You ronduct

many interesting cxperiments.

YOU BIHLD this modern Iiadin (sbove] as gart
this romplewr

9 Spociafzes bn Talavisa

“Have my own shap.

>« B Am suthorized serv-
= B ioman for § large

", W munufacturers and do

«e: vicing for 7 dealers.

N.H 1. hus enablec me to bulld an
nuiable reputaton in Televi-
sion.” ¥. MILLER, Maunee, O,

lll Gradusts Dasilas Talany
Station
w hno,‘,mmm.uu
opeuuu- Hive moe
than dmbled uhl)
sincestantingin £
Future b-oks hng‘\( ‘ R.l has
n cemtant help to me.”'— A.
HERR, New Cumberland, Pa.

'nn of Sucrens sk Iy

n a mamh Have
hard yeam of succensfi) experience
.ndlmu praise N.R.}.training
J. H. ANDEHSON  Atlanta,

s Rt Laruling Bekeey
“Am proud of my di-
ploma. 1 ni-m{:llR
enough [or the =
course, Eegrot 1 did"t &
take it yearsago whon eetf ¥ i
1 used te see vourad;‘ Now | have
Pare time " FRANK 8.
T CKER, Hl!ton Village, Va.
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BE A SUCCESS AS

RADIO
g .TE

3

-TELEVISION
NICIAN 2 FREE Bomw

MAIL ‘°“@°w

I. EXTRA MONEY
IN SPARE TIME

Many students make $5, $10 a week extra fixing neighbors’ Radios
in spare time while learning. The day you enroll I start sending
you SPECIAL BOOKLETS to show you how to do this. Tester
you build with parts I send helps vou service sets. All equipment
is yours to keep.

2. GOOD PAY JOB M ..

Your next step is a good job installing and servicing Radio-Televi-.
sion sets or becoming boss of ycur own Radio-Television sales
and service shop or getting a good job in a Broadcasting Station.
Today there are over 90,000,000 home and auto Radios. 3100
Broadcasting Stations are on the air. Aviation and Police Radio,
Micro-Wave Relay, Two-Way Radio are all expanding, m:skmg
more and better opportunities for servicing and commumcauon
technicians and FCC licensed operators.

3. BRIGHT FUTURE Il

And think of the opportunities in Television! In 1950 over
5,000,000 Television sets were sold. By 1954 authorities estimate
25,000,000 Television sets will be in use. Over 100 Television Sta-
tion:s are now operating, with experts predicting 1,000. Now is the
time to get in line for success and a bright future in America’s
fast-growing industry. Be a Radio-Television Technician. Mail
coupon far Lesson and Book—FREE.

| Will Train You at Home

_Read How You Practice Servicing or Comimunications
with Many Kits of Parts You Get!

Keep your job winle training at home, NHun-

dreds I've trained are successful RADIO- Mad Coupon For 2 Books FREE
TELEVISION TECHNICIANS. Most had Act Now! Send for my FREE DOUBLE
no previous experience; many no more than OFFER. Coupon =ntitles you to .ictual ‘es-
grammar school education. Learn Radio- #0n on Servicing; shows how you learn Ra-
Television principles from illustrated les- dio-Television at home, You'll ako receive
sons. Get PRACTICAL EXPERIENCE— my 64-page book, “"How to Be a Success in
build valuable Electronic Multitester for Radio-Television," You'll read what my
conducting tests; also practice servicing Ra- graduates are deing, earning; see photos of
dios or operating Transmitters—experiment equipment you practice with at home. Send
with circuits common to Radio and Televis- coupon in envelape or paste an postal,
ion, At left is just part of the equipment my J. E. 8MITH, Pres,,
students build with many kits of parts I fur- Dept. s0C. Natfonal
nish. All equipment is yours to keep. Many Radio Institute, Wash-
students make $5, $10 a week extra fixing ington &, D. C. .
neighbors’ Radios in spare time. Qur 38th year.

LAY t;

- City........... s ss ZOT <. Stater
O Check it Vewran Approved Uv«ﬂer G.I. B"'!

B Mr. J.E. SMITH, President, Dept. 1DF [}
B Radio 9, b. C. [ ]
H Mzil me Sample Lesson and 64-page Book about How to ‘Win o m
Success in Radio-Television, Both FREE. (No salesman will nall.

B Please write plainly.) af [
] 7
Name ..coeeece... . 7
L Add -
0 ress 1
] I

|

4
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The best way to avoid
costly service callbacks on
TV electrolytic capacitor
replacement jobs isto use
Sprague 'lytics.

Actual service records
prove they are tops for
keepingyou out of trouble
with service customers—
by keeping their TV sets
working right!

And Sprague has the .
most complete listing of
every type of television
electrolytic.

Werite for your catalog today!

SPRAGUE

PRODUCTS COmPANY

DISTRALTORY DINISION OF THE SPRAGUE ELECTRIC COMPANY

B1 MARSHALL 5T., NORTH ADAMS, MASS,

RADIO-ELECTRONICS for



www.americanradiohistory.com

=

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 Trzining, 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 extra money servicing neighbors’ and friends’ Radio
and Television receivers, appliances, etc.

You also
receive this
Multitester

T.R.F. Receiver

.>. " Audio Oscillator

2

National Schools Training Is All-Embracing

National Schools prepares you for your choice of many
job opportunities. Thousands of home, portable, and auto
radios are being sold daily—more than ever before. Tele-
vision is sweeping the country, too. Co-axial cables now
under construction will soon bring Television to every

city, town, and farm! National Schools’ complete train-
ing program qualifies you in all fields. Read this partial APPROVED FOR
list of opportunities for trained technicians:
VETERANS
Business of Your Own « Broadcasting
Radio Manufacturing, Sales, Service o Telecasting AND ¥
Television Manufacturing, Sales, Service NON-VETERANS Resident & £55
Laboratories: Installation, Maintenance of Electronic Equipment  Home Stud iy
Electrolysis, Call Systems Check coupon below | 4 !
Courses offered

Garages: Auto Radio Sales, Service

: o I N
Treme Koo Symtoms. Pahce Ragio T Lroreerno T NATIONAL SCHOOLS

And scores of other good jobs in many related fields. LOS ANGELES 37, CALIF. * EST. 1905

RADIO, TELEVISION

W | National Schools, Dept. 4-RE Mail in envelope |
4000 South Figueroa Street or paste on
Los Angcles 37, California penny postal. |
Send me your FREE book “Your Future in Radio” and |
the sample lesson of your course. I understand no |
salesman will call on me. I
NAME . AGE. l
ADDRESS. l
CITY. ZONE STATE |

[0 Check here if Veteran of World War II

APRIL, 1951
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“Mr. Bell, I heard every word you said — distinctly!” Thus, on Narch 10, 1876, Alexapder
Graham Bell (left) learned that his invention had transmitted the first intelligible speech.

T~ )
v

Like today’s telephone, Alexander
Graham Bell’s invention was a product
of research. For several years Bell had
been investigating speech and hearing,
and devising methods and apparatus for
the electrical communication of intelli-
gence. No one had transmitted speech
sounds electrically but Bell saw that it
must be possible—given the proper
instruments.

One day, while experimenting with
his harmonic telegraph, Bell's alert ear
caught an unexpected sound in the re-

ceiver. His trained mind told him that
here at last was the proof that sound
waves could travel as their facsimile in
electric waves. Then fcllowed a year of
development, and in 1876, as shown
above, he transmitted the first intelii-
gible speech by telephone.

During the next three-quarters of a
century, the telephone research which
Bell started has grown and expanded to
serve your telephone system . . . often
fruitfully overflowing intc other fields
of electrical communication. In today’s

www americanradiohistorv com
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Bell Telephone Laboratories, promising
ideas find the right skills to bring them
to life. Through skilled manufacturing
by Western Electric Company and
skilled operation by the telephone com-
pany they are brought to the service
of the telephone user. .

The high quality of your telephone
today, its fine, swift service at reason-
able cost, are the products of work in
the telephone laboratories in the past.
The greater value you may expect in
the future is taking form there already.

BELL TELEPHONE LABORATORIES

Exploring and Inventing, Devising and Perfecting, for Confinued Improvements and Economies in Telephone Service

RADIO-ELECTRONICS for
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Jobs are looking for men again!
I Qualified Technicians Needed forg__/” W

TELEVISION/
and FM

ERVICING,

- A .

TELEVISION R g
GERVICEMEN ~ SRCLET N

- STALLERS

$100 PER WEEK ; TELEVISIO . 1argest tele-

or with- s has 8N o
nside or outside MM B panie rienfed‘l :
en

es!
y car expens | erma
ut car. We pa X ;. 'This 1S
° n. sir-conditioned shop! Va-| O aging better then
T st .
Mode JL.Gioub hospitaiiza- | $150 PER WEEK

cation with p2

s, tools,
employe diseount

Tivi- O., 6230 3rd

CREI HOME STUDY

ar, ladder
Myst D, CMEYER C

tion! 20% 1
: nat for o AmD MoT T e
| jegest Time and one opror- 'T%i;vxslorl Sﬁnvxcfrw:g ams: car
work! Wonderful { perience for ROME S8TY0y  perma- hel to bett iob
overtime o perience o el can help you to better jobs
dvance ¥ el
| tunity for ® . AR N
b onv 474-E, BloT. in servicing or Armed Services!

DS LIKE these testify to the demand that exists for
qualified TV technicians. As one well-informed

qualify for the well-paid technical jobs. Designed by
teaching specialists—the same group which has made

industry spokesman puts it, “Technicians may soon
be as scarce as certain tubes.” With the electronics in-
dustry expanding, and with growing military demands
cutting sharply into the available supply of skilled
personnel, now is certainly the time to improve your
electronics know-how. And if you’re headed for the
Armed Services, your improved technical ability can
be recognized and rewarded with interesting super-
visory work at higher ratings in vilal radar, naviga-

tion, or communicalions units.

Anyone already in the field—if he is to get ahead—
can’t depend on hit-and-miss methods for TV serv-
icing. Practical knowledge is required. CREI home
study offers just the practical course you need to

THE THREE BASIC CREI COURSES :

* ;’R;\CTICAL RADIO ENGINEERING

“undamental course in all phases of radi -el 1
* :RAC'_I’ICAI. TFLEVISION ENGINEEII:IeNPgmeS
* pecialized training for professional radiomen

TELEVISION AND FM SERVICING

Sireamlin, “ (s
ined course for men in top-third” of field

ALSO AVAILABLE AS RESIDENCE SCHOOL COURSES

CAPITOL RADIO

the CREI Residence School outstanding—this prac-
tical course is kept up-to-date through daily contact
with CREI’s affiliated retail sales-and-servicing stores
(one of Washington’s largest TV retailers).

Now is unquestionably the time to prepare. If you
want promotion, more money, and the kind of train-
ing that is respected by industry and the Armed
Services, investigate CREI. Send for—and study—the
free booklet offered below. The sooner you begin
your training, the better off you’ll be—in TV serv-
icing work, or in military service. The cost is nomi-
nal for this training, the terms easy. Send for com-
plete data—right now!

MAIL COUPON FOR FREE BOOKLET

CAPITOL RADIO ENGINEERING INSTITUTE
Dept. 144C, 16th & Park Road, N. W., Washington 10, D. C.
Gentlemen: Send booklet, “‘Your Future in the New World of Elec

brief resume of my experience. education and present position.

Check Field of Greatest Interest: [0 Aeronautical Radio Engineering
O Tv, FM & Advanced AM Servicing OJ Broadcast Radio Engineering:

tronics,” together with details of your home study training, CREI
self-improvement program and outline of course. I am auaching a

[ L1 L]

-
-
-
-
-
-
-
-
-
-
- L N -
= [ Practical Television Engineering , PM, -
E"GI"EE = O Practical Radio Enginesring O Radi-Electronics in Industry =
RI"G INSTITU TE = It Residence School in Wash., D. C., Preferred, Check Here O =
A { : .
nept_n {:;&'&ed;;;’ zeChnlcaI Institute Founded in 1927 = NAME .. s = _AGE. . E
' Park Rd., N. W. Washington 10, D, ¢, - -
Branch Office: San Francisco, 760 Market St B ADDRESS oo oo =
CITY o Y {o) | -S— STATE. ... =
]
mEEERERENDEREERRNREED EEEEEEEBEBEREREREEN
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RAYTHEON TELEVISION PICTURE TUBES

(@ are given 101 basic tests and checks to insure their quality.
L. The cathode pictured produces the electron ray that paints
the picture on the tube’s screcn and will perform perfectly,
actuat size  because it has passed its shate of Raytheon’s 101 Tests.

This strict control of quality means Raytheon Picture Tubes, like all
Raytheon Products, are precisely right both electrically and mechani-
cally. As pioneers in the development and manufacture of almost every
type of electronic tube, Raytheon has the know-how and skill that makes
Raytheon Picture Tubes Right for Sight!

Add precision workmanship to advanced design and you'll readily
realize why you're always right if you use Raytheon Picture Tubes for
every replacement and conversion job.

Ask your Raytheon Tube Distributor about these Quality Raytheon
Picture Tubes.

www americanradiohistorv com
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NOW. . . GET EVERYTHING YOU
\l!f_f_l_) TO LEARN AND MASTER

LEVISI0

==XADI0-EL ECTRONICS

s 1 ...07 ”0”6!

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

Your future deserves and needs every advan-
tage you can give it! That's why you owe it
to yourself to find out about one of the mest
COMPLETE, practical and effective ways now
available to prepare AT HOME for America’s
billion dollar opportunity field of TELE-
VISION-RADIO-ELECTRONICS. See how you

.

: f;Here's the |

EAL THING. ' 8 k may get and keep the same type of basic
il . 4 g ‘ training equipment used in one of the na-
- tion's finest training laboratories . how

ABOVE: Build and /o ngy get real STARTING HELP toward a

SET up {OUR OWN keep a re.all'll%leCH good job or your own business in Television-
HOME lA BORATORY co.mmeroutq | frte‘ Radio-Electronics. Mail the coupon today for
L Ziir‘:we;’ietipnlgonrig%lg: complete foctsh— including B9 ways to earn
; il . ! in this thrilling, ]
\\ L W Uscllloscone :‘roml‘ng at slightaddi- money in this thrilling, newer field
3 : R‘F S| na[‘ ional cost.
: 2 D.T.1., ALONE, INCLUDES BOTH MOVIES and HOME LABORATORY
! Gengrator In addition to easy-to-read lessons, you get the use of HOME MOVIES
- — an outstanding training advantage — plus 16 big shipments of
Electronic parts. Perform gver C:{300 fascinating experiments for
practical experience. Build an
keep real commercial-type test Get BOTH of these
equipment shown at left. information packed

MODERN LABORATORIES publications FREE!

If you prefer, get all your prepara-

tion in our new Chicago Training

Laboratories—one of the finest of |

its kind. Ample instructors, modern
equipment. Write for details!

MILITARY SERVICE!
If you're subject to military
service, the information we
have for you should prove
doublydinteresting. Mail cou-
on today.
-p- -_o- L s WS e

4cT Now! MAIL coyPoON TODAY!

DeFOREST'S TRAINING, INC., Dept. RE-4-H

‘

i

[

2533 N. Ashland Ave., Chicago 14, 1.
i

Without obligation, | would like your late News-Bulletin
showing 89 ways to earn money in Television-Radio-Electronics
. and how | may prepare to get started in this thrilling field.

Name.

Street ...

g mmr G B Ee—

De FOREST'S TRAINING, INC.

CHICAGO 14, ILLINOIS
A DeVRY INSTITUTION

I
5
g
I
]
I
I
5
I
j
ﬂ
[
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Music—sweet music to his ears!?

And why not? A satisfied customer has
telephoned—yes, actually telephoned—to
thank this service-dealer for the swell repair
job on his TV sets.

Your customers may not take the trouble
very often to do this, but you can bet your
last dime chat a dissatisfied customer will lose
no time in telling you what he thinks. This
means call-backs on which you lose time,
money, and reputation.

The trick, of course, is to eliminate call-
backs. Unforruna(ely, you can't eliminate
them a//. But, you can keep them to a mini-
mum by using only parts on which you can
stake your reputation.

Look at any tube marked TUNG-SOL.
There is the same tube—the same perform-
ance standards—the same dependability
which eight out of ten leading set manufac-
turers use for initial equipment. All TUNG-
SOL tubes are made to meet their require-
ments. So, when you make replacements with
TUNG-SOL tubes, you're putting back into
the set the same high quality with which it
left the factory.

This TUNG-SOL “one standard” policy
safeguards your service work, your prestige
and your profit.

Tell your distributor’s salesman you'd
rather have TUNG-SOL tubes.

TUNG-SOLLAMPWORKS INC.,NEwWARK4,N.J.
Sales Offices: Atlanta, Chicago, Dallas, Denver.
Detroit, Los Angeles, Newark

TUNG-SOL

RADIO AND TV TUBES

ONE STANDARD —The best that can be made

For Initial Equipment and Replacement

CIGAR-SIZE TV TUBES, thousands
of times as bright as today’s TV
screens, television pickup tubes 100
times as sensitive as the human eye,
and television-telephone service were
predicted by Philo T. Farnsworth, the
father of electronic television, at a re-
cent joint meeting of the IRE and
AIEE in Fort Wayne, Indiana.

While setting no timetable for these
developments, Mr. Farnsworth said, “I
believe that the trend in television re-
ceiver tubes will be toward the very
small rather than to larger sizes, since
the visible image will not be limited by
the size of the tube. As tubes approach
their potential performance, projection
television wiil come into its own and
may relegate direct-view tubes to sci-
entific museums.” Ile predicted a re-
ceiver tube less than six inches long and
an inch in diameter with a screen
brightness 50,000 times brighter than
today’s direct-view tubes.

Mr. Farnsworth also said that pic-
ture tubes of the future would operate
without any visible scanning lines and
that camera tubes would be able to “see”
in the infra-red region and pick up im-
ages in total darkness. He forecast that
television would move up into the higher
frequencies, eventually reaching 3,000
me. Because of the high directivity at
these frequencies, several stations in a
given area could operate on the same
channel and highly directive receiving
antennas would make it possible for the
viewer to select the station of his choice
without the risk of co-channel inter-
ference.

DEEP SEA CABLES with sclf-con-
tained amplifiers recently have been
laid in the 115-mile stretch between
Key West, Florida, and Havana, Cuba.
Developed at the Bell Telephone Lab-
oratories, the two coaxial-type cables
-——one for northbound and the other for
southbound traffic—each have built-in
amplifiers spaced abut 40 miles apart,
and they rest on the ocean floor. The
two cables provide 24 high-quality
talking paths between the two cities.

The cable bulges from its ordinary
1-inch diameter to about 3 inches
where the amplifiers are located. The
cable design called for many entirely
new techniques, including the develop-
ment of vacuum tubes that will operate
unattended for as long as 20 years and
a cable sufficiently flexible for deep
water laying but rugged enough to
withstand the tremendous pressures
over a mile below the ocean’s surface.

DPAYLIGHT LUMINESCENCE is a
phenomenon recently discovered by Dr.
Byron E. Cohn, physicist at the Univer-
sity of Denver. By flying light-sensitive
instruments attached to helium balloons
to over 100,000 feet above the earth’s
surface, Dr. Cohn found that the sky’s
brightness at those altitudes was about
five times as bright as it should be
according to present theories. His ex-
planation for the phenomenon is that
ultraviolet rays from the sun give posi-
tive charges to the sparse air particles.
These combine so vigorously with elec-
trons that they produce light, thus sur-
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rounding the earth with a dome of light.

This ionized dome presumably reflects
radio waves, and may provide an ex-
planation for the unpredictable behavior
of radio communications. It is too faint
to be seen from the earth, but it can be
detected with optical instruments which
measure its height and locate the irreg-
ularities that upset radio transmissions.

FACED WITH SHORTAGES, lead-
ing TV manufacturers have been paring
strategic materials from their sets.
Both Phileo and RCA have announced
new chassis designs which provide a
substantial saving in such critical ma-
terials as aluminum, Alnico V (which is
made of cobalt, nickel, copper, and
aluminum), copper, silicon steel and
ferrite. The new designs, in both cases,
are the product of extensive develop-
ment over many months, and some of
the new circuits not only save materials
but actually give better performance.
Production of the new sets starts dur-
ing April.

An important feature is the new elec-
trostatically focused picture tube which
eliminates the need for a focusing mag-
net. A new voltage doubler in the Phil-
co sets cuts the amount of transformer
steel used by about 60%, and other sav-
ings are effected by using plastic in
place of aluminum where possible,
eliminating width and linearity coils,
and using smaller wire and shorter
leads.

Both Philco and RCA have put their
new designs at the disposal of the in-
dustry as a contribution to the conser-
vation program. However, many of the
new features are not regarded as con-
servation measures alone, and will
likely be permanent changes in set de-
sign even after shortages subside.

EDMUND R. MORTON, pathfinder in
the development of electronic control
devices and holder of more than fifty
patents in electronics, died in Brooklyn,
N.Y., Feb. 21, at the age of fifty-four.
An engineer at the Bell Telephone Lab-
oratories for 27 years, Mr. Morton’s
specialty was electronic control, but he
also worked on the development of
power apparatus, special purpose re-
lays, radar, sonar and, in his early
years, motors for the first television
systems designed by the Bell Laborator-
ies. He was a member of the 1RE, Tele-
phone Pioneers of America, and a
number of other associations.

TECHNICAL AID for city and state
schools which are interested in adding
television training to their vocational
programs will be offered by the Radio-
Television Manufacturers Association,
if a proposal before that group’s board
of directors is approved. The New York
State school system is already actively
interested in such a plan, and may offer
an opportunity for establishing a pat-
tern that could be extended all over the
country. While public schools could not
very well work with a single manu-
facturer, an RTMA spokesman pointed
out that there would be no objection to
assistance from a committee represent-
ing the entire industry.
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WE GUARANTEE

TO TRAIN AND COACH YOU AT HOME
IN SPARE TIME UNTIL YOU GET

YOUR FCC LICENSE

If you have had any practical experience—Amateur, Army,
Navy, Radio repair, or experimenting.

TELLS HOW — Employers make

JOB OFFERS Like These
to Our Graduates Every Month

Telegram, August 9, 1950, from Chief Engineer, Broadcast Station, Pennsyl-
vania, '"Have job opening for one transmirter operator to start immediately,
contact me ot once."”

Letter, August 12, 1950, from Dir. Radio Div. State Highway Patro!, ""We have two
vacancies in our radio Communication division. Starting pay $200; 3250 after six
months' satisfactory service. Will you recommend graduates of your school.
These are just a few examples of the job offers that come to our office periodi-
cally. Some licensed radiomen filled each of these jobs . . . it might have been
you!

HERE’S PROOF FGCC LICENSES ARE OFTEN SE-
CURED IN A FEW HOURS OF STUDY With OUR
Coaching AT HOME in Spare Time.

Name and Address License Lessons
Lee Worthy. 2nd Phone 1€
2210, Wilshire St.. Bakersfield. Cal.

Clittord E. Voot Ist Phone 20
Box 1016, Dania. Fla.

Francis X. Foerch. st Phone 38
38 Beucter PI.. Bergenfield. N. I

$/Sat. Ben H. Davis 1st Phone 28
317 North Roosevelt, Lebanon. IIL.

Alhert Schoell. 2nd Phone 23

110 west 11th St.. Escondido, Cal

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
Desk RE-28, 4900 Euclid Bldg., Cleveland 3, Ohio
Approved for Veteran Training Under G. |. Bill
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TELLS HOW —

Our Amazingly Effective
JOB FINDING SERVICE
Helps CIRE Students Get Better Jobs

Here are a few recent examples of Joh-Finding results:

GETS FIVE JOB-OFFERS FROM BROADCAST STATIONS

“your Chief Engineer's Bulletin. is a gramd way of obtaining employment for your
graduates who have obtained their Ist class license. Since my name has been on th
list | have received calls or letters from five stations in the southern states. and am
now employed as Transmitting Engineer at WMMT."

Elmer Powell, Box 274, Sparta. Tenn.

GETS CIVIL SERVICE JOB

““| have ohtained at nposition at Wright-Patterson Air Force Base, Dayton. Ohic as
Junior Electronic Equipment Repairman. The Employment Apnplication you prepared
for me had a lot to do with my landing this tesirable position.””

Charles E. Loomis. 4516 Genessee Ave.. Dayton 6. Ohio.

GETS JOB WITH CAA

| have had half a dozen or so offers since 1 mailed some

fifty of the two hundred employment applications your school

forwarded me. | accepted a position with the Civil Aero-

nautics Administration as Maintenance Technician. Thank

you very much for the fine cooperation and help your organi-

zation has given me in finding a joh in the radio field.""
Dale E. Young. 122 Rebbins St., Owosso. Mich.

Your FCC Ticket is always recognized in all
radio fields os proof of your technical ability.

Get All 3 FREE

MAIL COUPON NOW

L sunsesunenennusan e i ey
CLEVELAND

INSTITUTE OF RADI0 ELECTRONICS ®
Desk RE-28—3900 Euclid Bldg.. Cleveland 3, Ohio | ]
(Address to Desk No. to avoid delay) .
Approved For Veteran Training Under G. I Bill B
I want to kuaw how [ can ge: my FCC ticket in a minimum of time. L
Send me vour FREE booklet. “How to Pass FCC License Examina- :
tions” (does not cover examus for Amateur License), as well as a 5
sample FCC-type exam and the valuable new hooklet, * Money-Making =
FCC license Information.” =
B
B NAME. oot e :
[ ]
| ]
:‘ A DD RIESS 55 b e D0 s s mvss s s o B8 s ash = 8 8 sla S3(3s <10 FRATHE n
u
Bl QI o 8 aw ak o ek L Phre oot 077 ZONE. .. ... STATE: can « 5 svonvnct@ione ]
:‘ Paste on penny post card or send air mail. u

..!-----------------------------------------‘
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MERIT

for TV in’5l

Merit is meeting the rapidly rising
demand for TV replacements with a
TV line as complete as current and
advance information will permit

TRY MERIT FIRST FOR
TV CONVERSION OR
REPLACEMENT!

AVD& — Universal Ferrite
core "FLYBACK" permits wid-

est coveroge,

MDFFO ~ 70° high efficiency
Ferrite yoke for tubes up to 19"

MWC-t—Width linearity con-
trol with AGC winding (Auto-
matic Gain Control},

FOCuUs
CoitLs

Write today for:

I:l MERIT TV REFL GUIDE AND CATALOG
Dec, 1950 issve. Up-to-date listing
of oll replacements,
[] MERIT 1951 CATALDG Mo. 5111
Show specs. on complete line of TV,

Radia, Amatevr and Industrial

Transformers.

S LISTING

-
REFER TO MERITD | & eacTs

\N HOWARD SAM'S PH

« PROPULT OF

ey

TAPE-MARKED
10 HELP YOU!
Handy tape mark-
ing on every Merit
Transformer shows
permanent hoczk-
up data for quick
reference. ORIG!-
NATED BY MERIT.

TRANSFORMER CORP.

4443 NORTH CLARK $T., CHICAGO 40, ILL.

‘HIGH-EMISSION CATHODES with
high reliability and great mechanical
strength were recently described by
George Esperson of the Philips Lab-
oratories, Irvington, N. Y. In its sim-
plest form, the cathode consists of two
chambers shaped from one piece of
molybdenum. The lower chamber, open
at one end, contains an insulated fila-
ment for indirect heating. A cap of
porous tungsten closes the upper cham-
ber which contains a tablet of barium-
strontium earbonate. It has a flat cir-
cular emitting surface that makes it
suitable for klystrons, disc-seal diodes
and triodes, cathode-ray tubes, and
iconoscopes.

The new cathode has a much greater
life and emission than oxide-coated
cathodes, it is not affected by electro-
static forces encountered in high-volt-
age operation, and it easily recovers
from oxygen and other gas poisoning
and from bombardment by high-veloc-
ity gas ions.

SUPERCONDUCTIVITY, or the vir-
tual disappearance of electrical resist-
ance, has been found to occur in osmium
and ruthenium in their purest forms
when they are subjected to the ex-
tremely cold temperature of less than
a degree above absolute zero. These
two elements are in the region between
uranium and rhenium, also supercon-
ductors, in the chemical periodic table.
This recent discovery was made at the
Royal Society Mond Laboratory in
Cambridge, England, where a number
of other elements were found to be not
superconducting at temperatures within
a few tenths of a degree of absolute
zero.

{ MADDIDA, short for “magnetic drum
| digital differential analyzer,” is the
name of a new desk-sized computer de-
signed at the Stevens Institute of
Technology in Hoboken, N. J. The ma-
chine has less than 100 tubes and only
one moving part—a rotating memory
drum that can store as many as 10,000
digits and locate any one of them in
| about three ten-thousandths of a sec-
ond. Maddida will be especially useful
for industrial problems such as pre-
dicting the best design for a ship or
airplane, calculating production line fig-
ures, or solving quality control or con-
tinuous flow problems. The first models
will be used for working out some of
the Navy Department’s research prob-
lems. In the future Maddida will be built
on a production basis and will be made
available to industrial and business
establishments.

TRAIN PERFORMANCE will be cal-
culated by a new mechanical brain
developed for the Pennsylvania Rail-
road Company. Consisting of three self-
balancing potentiometer-type, curve-
drawing instruments electrically inter-
connected and a low-energy auxiliary
circuit, the device computes and records
the economics, application, proper size
and tonnage ratings for new types of
motive power. This information was
previously found by tedious mathe-
matical calculations.
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TV BROADCASTERS' GROUP
began its organization in Chicago re-
cently with the election of nine board
members and a temporary chairman.
Four more board members are to be
named by the TV networks. Organized
within the structure of the National
Association of Broadcasters, the new
group will be essentially autonomous
and will probably bear the name NAB-
TV. At present the board of the organi-
zation is submitting organizational
plans to members for approval and
suggestions, and a formal organiza-
tional meeting is expected to be held
during the NAB’s April convention in
Chicago, but independently of that
group. The present Television Broad-
casters Association is taking an active
part in the organization of the new
group and will probably be absorbed in
it when plans are completed.

TV SERVICING PROBLEMS in New
York City, while still far from being
ended, have just recently shown some
definite signs of improvement according
to Retailing Daily. Martin L. Scher,
sales manager of Motorola-New York,
Inc., and chairman of a distributors’
committee that was set up to help sta-
bilize the servicing industry, expressed
the opinion that the signs of improve-
ment are a result of the trade’s growing
awareness of the seriousness of the
problem. Open discussion by various
elements in the trade of what is wrong
with TV servicing and what is needed
to improve it have been very helpful.

One trend is for dealers who have
maintained stopgap service depart-
ments to hand over their servicing to
distributors, and two major distribu-
tors besides RCA Vietor now maintain
large-scale service establishments in
New York. The fact that wholesalers
may have no sets to sell six months
from now, while servicing will continue
to expand is one reason why many are
considering entering the servicing field.

‘While the supply of replacement parts
is still tight, the flow has increased
somewhat recently. The supply of wire,
for example, has increased to the point
where the wholesale price has dropped
sharply. However, many service estab-
lishments and dealers are still using
shortages as an alibi for poor service.

SERVICE LICENSE BILL that would
require a $2 license fee and a $2,000
bond from firms selling service con-
tracts for television sets, radios or
household appliances has been intro-
duced to the Rhode Island General
Assembly by Rep. Alfred P. Perrotti.
Licenses would be granted by a depart-
ment of business practices that would
have the power to establish rules and
regulations for the fulfillment of serv-
ice contracts.

ELECTRONIC DISTRIBUTORS in
Philadelphia are turning to defense con-
tracts as a means of keeping their or-
ganizations intact in the face of con-
sumer goods cutbacks. Four major agen-
cies have already taken on defense work
and others are expected to follow suit.
- END -
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How many
will you sell!
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LIFE for March 12, starts the ball rolling: 26,000,000 readers.

This timely full-page ad. An ideal sales package — original

Hytron studio-matched rectangular tubes. The choice of 9 out of 10
leading TV set makers. All backed by this free, sure-fire “Advertised
in LIFE” display card for your window and your counter. Play safe.
Call your Hytron jobber today. Make sure you don’t miss this tie-in
display card. Get your share of those 26,000,000 potential customers!

NEW 5th EDITION Pirvieclecee:
‘Hytron Reference Guide ELECTRON RURES
for Miniature Electron Tubes

FREE from your Hytron jobber. Minia-
ture types are still multiplying fast. You
need this new Hytron Reference Guide.
Originated by Hytron, it is unique . ..
complete. Lists all miniatures to date,
Ru“ regardless of make. Six pages of perti-
nent data. 165 miniatures — 33 of them
new. 81 basing diagrams. Lists similar
MAIN OFFICE: SALEM, MASSACHUSETTS e e By o 1 cpayfet
this old friend brought up to date—today

from your Hytron jobber.
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USE PHOTOFACT

the world’s best Radio-TV
service data—it pays for
itself every working day

Try P

OTOFACT!

We'll send you

any Photofact Folder
listed in the Photofaci
Cumvulative Index

WE'LL PROVE YOU'LL SAVE TIME
and EARN MORE WITH PHOTOFACT

NOW-—Ilearn for yourself —at our expense— |

how PHOTOFACT makes your Radio and TV
work quicker, easier, more profitable! Examine
an actual pHOTOFACT Folder. Use it. You'll
learn first-hand why over 35,000 successful
service techniciansuse PHOTOFACT daily. You’ll
learn that no other service gives you pHOTO-
FACT’S completeness, accuracy, uniformity, and
lowest cost. PHOTOFACT is the only radio and
TV service data prepared from laboratory
analysis of the actual equipment. Know the
facts—get your FREE Folder now. Examines
use, compare—learn why no modern service
shop can afford to be without pHOTOFACT!

FAY AS YOU EARN! AskT
your distributor about this amaz-
inq plan, Only $18.39 puts the
fire profit-boosting Photofact,
library in your shop now!

| WRITE FOR
FREE

INDEX

MOTE: Qur FREE Folder offer Is limited to
Service Technicions anly. Attach coupon ba-
low ta your letterhead ond mendion your
job
send covpon to your jebber. Exparimenters
ond others moy obiain the Phelofact Foldar

ar's name, If you have no letterhead,

by remiting omount shown below.

HOWARD W. SAMS & CO., INC.

2201 E. 46th St., Indianapolis 5, Ind.

[] Send FREE Photofact Cumulative Index
[J Send Fuli Easy-Pay Details

I am a Service Technician:
[[] Send FREE Folder for set model........

| am an Experimenter: Enclosed $........
[[] Send Folder for set model. ..........
TV-$1.00. Record Changer or Comm. Receiver-75¢. AM /M- 50c

Name........ [ 0000000000
Address.eeeeseenaaae cesenennnn
Cityessnsseevaseees ZOn€., .State.oeses

e e e e e e e B s S S
§ o — — . ——— — — — —————

Merchandising and Promotion
Sylvania Electric Products is spon-
soring an extensive advertising and
merchandising campaign promoting ra-
dio and television servicing. Terry P.
Cunningham, director of advertising for
Sylvania announced that the campaign
will coordinate a weekly TV program,

national advertising and comprehensive
point-of-sale material. The point-of-
sale kit for authorized distributors of
Sylvania tubes will include colorful
window displays featuring prominent
movie stars, counter cards and stream-
ers available upon request without
charge. Postal cards for direct mail are
also available.

Raytheon Manufacturing Co. has
launched a consumer advertising cam-
paign through co-operating Raytheon
tube distributors supporting its “Bonded
Electronic Technician Program”. Almo
Radio Co., Philadelphia; Metropolitan
Radio-Electroniecs Corp., New York
City; Trojan Radio Co., Troy, N. Y.;
Mattson’s Inc., Richmond, Va.; Hi-Park
Distributors, Detroit; McGee Radio &
Electriec Co., Kansas City, Mo.; A. T.
Stewart Co., Tacoma, Wash.; and The
Henderson Co., Los Angeles are among
the jobbers sponsoring the program.

M. A. Miller Manufacturing Co.,
Chicago manufacturer of phonograph
needles, recently introduced a replace-
ment needle cross-reference guide. The
guide includes the number of the re-
placement needle, the name and number
of the manufacturer, tip material, ra-
dius and list price. The chart also in-
cludes needles of competitive firms. It
| is available free from the Miller Co.
| Jensen Manufacturing Co. of Chicago
is promoting its G-610 triaxial speaker
with a campaign tying in an endorse-
ment by Dick Jergens, band leader and
ex-Marine Corps radio operator.

Servicing Business

The Simpson Electric Company of
Chicago is giving a series of illustrated
lectures to service technicians to pro-
mote its TV testing equipment. Jack
Whiteside, chief electronie engineer,
gives the slide lectures which are spon-
sored by key distributors throughout
the country.

Allen B. Du Mont Laboratories, Inc.
Teleset Service Control Department is
sponsoring a series of nationwide serv-
ice meetings. E. W, Merriam, manager
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of the Teleset Service Department, also
revealed that the department would be-
gin publication of a monthly, Du Mont
Service News for all service personnel.
The publication will include the latest
data on installation and service prob-
lems on Du Mont receivers.

RCA Tube Department TV specialist
John R. Meagher has recently con-
ducted a series of TV service clinies in
the South. He used the RCA TV dy-
namic demonstrator, a complete TV re-
ceiver laid out on an upright panel to
expose all the parts. Mr. Meagher dem-
onstrated various techniques and short-
cuts in TV servicing. The clinies in
Atlanta, Ga., Charlotte, N. C., and
Birmingham, Ala., were sponsored by
authorized RCA distributors.

Production and Sales

The NBC TV Sales Planning and Re-
search Department announced that
there were 10,549,500 TV sets in the
U. S. as of January 1, 1951. About
6,600,000 of these were installed during
1950. According to these figures every
fourth family in the U. S. now owns
a TV set. New York leads with 2,050,-
000 TV families, followed by Chicago
with 830,000, Philadelphia, 750,000;
Boston, 642,000; Detroit, 405,000; and
Cleveland, 396,000.

The RTMA reported that sales of TV
picture tubes to receiver manufacturers
during 1950 totalled 7,473,614, valued
at $189,737,428. This compares with
3,305,673 tubes valued at $92,402,520 in
1949. About 72% of the tubes were 16-
inch or larger, while in 1949 only 16%
were 14-inch or larger.

RTMA announced that 7,068,000 TV
receivers were sold to dealers in 36
states and the District of Columbia dur-
ing 1950. This more than doubled the
1949 shipments. The estimate includes
members and non-members of the asso-
ciation. However, production of both
TV and radio receivers dropped below
the averages of the last quarter of 1950
during January, 1951. Radio production
was off 9% and TV production 21%.

The RTMA also announced that 383,-
960,599 radio receiving tubes were sold
during 1950, an increase of 93% over
1949 sales of 198,753,295.

New Plants and Expansions
Electro-Connector Manufacturing
Corp., producer of electronic and TV
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components, has completed its new
plant in Philadelphia. The company
also has added a special products divi-
sion to develop and manufacture prod-
ucts for the aircraft and electronic in-
dustries and a division to manufacture
a new type of connector.

General Electric Co. has begun con-
struction on a new four-story addition
to its tube manufacturing plant in
Owensboro, Ky. The new structure, with
a floor space of 117,000 square feet will
cost approximately $2,000,000. It will
be ready by July 15. G-E also an-
nounced plans to construct a new multi-
million dollar electronics equipment
manufaeturing plant near Utica, N. Y.

Raytheon Manufacturing Company's
new pilot tube plant in Quincy, Mass., is
now in operation. The new plant is op-
erated by the Receiving Tube Division
and manufactures clectronic tubes for
military use. The company expects that
sometime in the future the plant will be
used to augment regular production
capacity. Raytheon also made known
plans for a new $2,000,000 plant in
Waltham, Mass., for tube production
for the armed forces.

Channel Master Corp. has completed
construction on the new 25,000-square-
feet addition to its antenna plant.

Tel-O-Tube Corporation of America,
Passaic, N. J., has installed two new
production lines to increase production
of cathode-ray tubes.

Wells Sales, Inc., is now doing bhusi-
ness from its new location at 833 West
Chicago Avenue, Chicago, following the
destruction of one of its warehouses by
the sensational Chicago fire early this
vear. The firm announced that the
greater portion of its inventory had
been stored in three other warehouses.

Condenser I’roducts Company is mov-
ing to new and larger quarters on
North Clark Street, Chicago, following
the destruction of their factory by fire.

Sheldon Electric Company, a subsid-
iary of Allied Electrie Products, Inc.,
is rushing construction of a new two-
story addition to its new building in
Irvington, N. J.

Radio Materials Corp. opened its sec-
ond plant in Attica, Indiana. The com-
pany also has a plant in Chicago which
manufactures ceramic capacitors.

Cleveland Institute of Radio-Elec-
tronics is now occupying new and larger
quarters in the Radio Cleveland Build-
ing, Euclid Avenue.

Financial Reports

General Instrument Corp.
(9 months to Nov. 30, 1950)

1950 1949
Earnings. .. $769,247 (loss) $62,652

1950 1949
Sales ..... $18,509,489 $9,017,196

Raytheon Manufacturing Co.

(6 months to Nov. 30, 1950)
Earnings.. 81,278,000 (loss) $622,000
Sales. ..... $41,000,000 $22,98%,129

Hytron Radio & Electronics Corp.

Preliminary Annual Report

1950 1949
Earnings ..... $3,5600,000 $565,170
Sales ........ $41,500,000 $16,226,000
APRIL, 1951
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Hi-Fi Fans the country over

have installed a Permoflux Royal

PERMOFLUX
ROYAL EIGHT” WITH
THE FAMOUS

BLUE CONE

DEALER'S PRICE

$13.30

] 'i‘We CHALLENGE the performance
) of any 12 speaker with a
i
|

Lrmoflur

SAYS .PERMOFLUX'S MR. HY-FY

have accepted this challenge—have
asked their “‘soundman’’ for a demonstration—then,

own audio equipment. Now they possess a magnifi-
cent speaker at a reasonable price whick repro-
duces sound with superior sensitivity and fidelity as
well as tonal qualities which YOU too will want to
add to perfect the excellence of your own equipment.

Send for beautiful.y illustrated catalog No. J20i to

address listed below for further information in-

| cluding a full page devoted to correct baffling of
Royal Eight” and other size speakers.

AL EIGHT"

Eight” in their

Check These Exclusive features

Permoflux’s exclusive slotted, treated cone
gives the following results which makes
their speaker comparable to any 127 speaker:

o Soft-suspended cone and extra-large spider
provide extended low frequency response.

o Deeper, curvilinear cone greatly extends
high-frequency response.

e High permeance yoke increases output.
® 8 ohmr. — 1C wart voice coil.

e Big speaker performance in a small frame
allows smaller more economical baffle.

Here's FIG SPEAKER performance—clean,
brilliant. musical reproduction bur at a sen-
sible price level. Your'customers will ap-
prove and buy. Order one’for test today—
your money refunded if you do not agree
that it is truly outstanding in performance.

Ingrire about Permoflux’s Complete
Royal Blue Line 6" to 15" Speakers

10-DAY TRIAL—-MONEY BACK GUARANTEE
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| ] = ] PERMOFLUX CORPORATION
| 4910 W. Grand Ave., Chicago 39, III.
I 3 {2) Pleose send Permoflux Royal Eight”

b (87-8-1)
‘ TSGUND IN DESBGN S [ Check [} Money order enclosed
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SPEED YOUR SERVICE!

Your choice of two new Blue-Shaft
quickesi-for-servicing Control Kits

These two new kit assortments of Centralab new Blue Shaft controls, contain 22 fast-
moving modern service items — including factory attached switches . . . ready for you
to install — complete in metal cabinets.

KIT DEAL B-A — 22 CONTROLS KIT DEAL B-B — 22 ASST. CONTROLS
2 Meg and 1 Meg All have standard 3” shafts, full length fluted mill.
PLAIN TYPE SWITCH TYPE

All C2 (audio) taper. The B types have standard 3" shafts, full
length fluted mill. The BSK types have 214 split knurl shafts.

B-31-S 50,000 ohms C1
B-40-S 100,000 ohms C1
B-51-S  250.000 ohms C2

B-31 50,000 ohms C1
B-40 100,000 ohms C1
B-51 250.000 ohms C2

1
1
1
PLAIN TYPE SWITCH TYPE B-59 12 mes CI 1 B59.S V5 mea Cl
3 B-60 2 meg 5 B-60-S V2 meg B-60 2 meg C2 2 B-60-S Y2 meg C2
2 B-70 1 meo 3 B.70-S 1 meg BT-67 V2 meg C13 tapped 1 BT-67-S V2 meg C13 tapped
B-70 1 meg C2 2 B70-S 1 meg C2
Y 2 [med 3 BSK-605 V3 mes BT-73 1 meg C13 tapped 1 BT-73-S1 meg C13 tapped
2 BSK-70 1 meg 2 BSK-70-S 1 meg B-76 2 meg C2 1 B-76S 2 meg C2
1

BT-80 2 meg C13 tapped BT-80-S 2 meg C13 tapped
Metal Cabinet

LIST PRICE $29.40 LIST PRICE $35.60
RADIO-ELECTRONICS for
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1 Metal Cabinet
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USE CENTRALAB KITS

All Centralab Kit Parts are selected
according to modern TV and Radio requirements...
All Fast Moving Stock No ‘'Sleepers”

The kits you see here are stocked by leading parts distributors everywhere.
Each kit has been carefully selected so that each item can currently be used
in modern radio or TV sets. Kits are packed in handy metal or plastic
containers — later useful for many purposes.

B
Plasti-paks contain your choice Adashaft kits contain basic con- Rotary switch kit contains parts Model 414 switch kit. Extra
of eight different assortments trols, shafts and switches. You ond hardware to make your large assortment of rotary switch
of 12 controls each. add the exact shaf* needed. own switch assemblies. parts. Much in demand by labs.

Ceramic capacitor kit DW 200. Kit DK-100 contains 100 ceramic Plasti-Pak No. 40 contains 40 Kit DK-25 or kit DDK-25. Your
Has 200 items. Values from 10 capacitors (20 of each of 5 different ceramic tubulars — choice of 25 ceramic tubulars
to 10,000 mmf. valves.) 4 different values. or 25 disc Hi-Kaps.

EEEEEEEEEEEEEEEENEEEEEEEEEENEEEEEE
CENTRALAB Division of Globe-Union, Inc.
922 East Keefe Avenue, Milwavkee 1, Wisconsin

Please send me complete details on Centralab kits.
[0 Also include new Centralab Catalog No. 27.

Address

®
Division of GLOBE-UNION INC. Milwauvkee, Wis.

City Zone(........ ) State.ooeceeann

PLEASE! | am a [ Service Engineer []Ham [] Jobber [] TV Set Owner

|
]
]
|
]
]
]
] Name
u
]
|
|
]
]
EEEEEEENEEEEEEEEEEEEEEEEEEEEEREEEEN
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Westinghouse Electric Corporation
declared a quarterly dividend of 50¢ on
common stock which was paid on
March 5.

Business Briefs

... The RTMA has completed a re-
classification of electronic component
parts at the request of the Munitions
Board. The new grouping will permit
ready identification of parts by the

establishment of eleven major classifi-
cations into which all components must
fall. The new classifications are: trans-
ducers, transducer accessories, anten-
nas, circuit interrupters, resistors, ca-
pacitors, transformers, housings, piezo-

» CAPACITORS

CORNELL-DUBILIER §

VIBRATORS |

CONSISTENTLY DEPENDABLE

LORNELL-DUBIIIER

SOUTH PLAINFIELD, NEW JERSEY

= YIBRATORS

Radio Business

electric frequency control devices, plugs
and connectors, and hardware.

. National Union, Sheldon Electric
and RCA have announced the production
of clectrostatic focusing TV picture
tubes which require no focus coils, sav-
ing scarce cobalt and copper. Sylvania
is reported working on the development
of similar tubes.

. . . The Leotone Radio Company, New
York City, has a new department for
reshaping Alnico magnets for experi-
mental purposes.

. . . Duotone Company, Keyport, N. J.,
has introduced a new diamond phono-
graph needle for most standard tone
arm models.

R Tt EF g4

CORNELL-DUBILIER...the name that stands
for quality — assures you of the finest in
vibrators. A type for every replacement
need...engineered for dependable peak
performance under even the most ad-
verse conditions. And they are QUIETER
...affording the maximum... yet at

no extra cost.

o« ANTEMMAS
* CONVERTERS

www americanradiohistorv com

. . . Fidelity Tube Corp. plans to manu-
facture miniature receiving tubes. The
company had been manufacturing cath-
ode-ray tubes exclusively.

. . . Electro-Connector Manufacturing
Corp. announces formation of the ELCO
Corporation to handle its sales.

. .. The RTMA held an Industrial Re-
lations Conference at which all phases
of the electronics industry’s manpower
problems in the present period of mo-
bilization were discussed.

. . The National Production Author-
ity has formed a task group, consisting
of distributors in the radio, TV, and
appliance industries, to help stabilize
maintenance and repair of radio, TV,
and appliances in the face of growing
shortages.

Radar-Radio Industries of Chi-

cago, Inc., has been reactivated, ac-
cording to the statement of Leslie F.
Muter, president of the Muter Co. The
RRIC, a nonprofit organization, was
originally established during World
War II to aid Chicago radio manufac-
turers with their production problems.
. . . Insuline Corporation of America,
Long Island City, N.Y., is producing a
set of phonograph records for teaching
International Morse code.
. . . The Joint Electron Tube Engineer-
ing Council has established a special
task committee on critical materials
used in the manufacture of radio-TV
tubes. ‘A. C. Gable, of General Electric
Company, is chairman, and R. R.
Batcher, RTMA chief engineer, is sec-
retary.

. The Association of Electronic
Parts and Equipment Manufacturers
and the Sales Managers Club, Eastern
Group, have submitted a plan to the
Electronic Products Division of the
NPA that would make it easier for
manufacturers to buy raw materials for
making supplies to keep existing elec-
tronic equipment in good ordev. The
nine-point plan recommends that dis-
tributors be limited to a 180-day inven-
tory and sell maintenance, repair, and
operating supplies only to customers
who certify in writing that the material
will be used for repair.

. . . Ward Leonard Electric Co. has an-
nounced that it expects to be unable to
ship future orders unless they have a
DO (defense order) rating.

.. Coyne Electrical & Television-
Radio School, Chicago, has announced
jointly with Howard W. Sams & Co.,
that the Sams organization would dis-
tribute Coyne electronic and electrical
publications under an exclusive fran-
chise to the electronic parts suppliers.

. Cadillac Electronics Corp., New
York City, is a new TV set manufactur-
ing firm established by I. R. Ross.

.. . RCA Victor has established a new
employment division geared to develop
manpower sources to meet the com-
pany’s requirements for experienced
engineering personnel. Robert E. Mec-
Quiston was named manager of the
new Specialized Employment Division.
... Tel-a-Ray Enterprises, Inc., Hender-
son, Ky., announced an allocation sys-
tem for distributors of its TV antennas
and allied products.

—END—
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HERE cost is no problem, custom design-
06 ers specify the best. }?'t\i"ip C. Kelsey of
Guilford, Connecticut, shg e »re beside one
of his made-to-order F‘: prrograph installa-

tions, says:

“Customer satisfaction means every-
thing in my business. That's why G-E
cartridges are standard in all my instal-
lations. I know they are the best.”

This same cartridge—with diamond or sapphire
tip—belongs in your line and in your customers’
sets. More than 100,000 G-E cartridges were sold
last year—a better score than all other VR car-
tridges combined! Today, more than ever before,
dealers will push quality merchandise backed
by a name people believe in—General Electric.

GENERAL

APRIL, 1951

ELECTRIC

VARIABLE
RELUCTANCE
CARTRIDGES

Build Your Profits. ..
Build Your Reputation

Stock the complete G-E Farts
Line now-—let your customers
know you can put new life into

radios, ptonographs, TV sets,

with General Electric

@® Speakers

E,
/ 7 ® Styli
ﬁ.- @ Tone Arms

Caii your G-E distributor today,
or write: General Electric Co.,
Electronics Park,Syracuse,N.Y.

JUST OUT!
" =GET YOUR COPY NOW!

. General Electric Company ' I
Section 4241 l
l Electronics Park, Syracuse, N.Y.
l Send me your new stylus bocklet I
I “*Why You Should Use o Diamond.” I
B NAME I
 AooRess B
B o STATE |

www americanradiohistorv com
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As little s 10 short years ago, television
—to the average man on the street—
seemed far away. Today, television is
in 10,500,000 homes.

Newest demonstration of TV’s growth is
its leap to Latin America. Three RCA-
equipped stations are now in Cuba, one in
Mexico, another in Brazil—and more are
planned. They are contributing to television
progress by following a single telecasting
standard. They also use developments from
RCA Laboratories: the image orthicon tel-

DCA)

<r

evision camera, electron tubes, monitoring
equipment, and antennas,

And as our neighbors to the south watch
television at home, they see another develop-
ment of RCA research—the kinescope. It is
the face of this tube which acts as the “screen”
in all-electronic home TV receivers . . . on
which one sces sharp, clear pictures in motion.

Sce the latest wonders of radio, television,
and electronics at RCA Exhibition Hall, 36
West 49th St., N. Y. Admission is free. Radio
Corporation of America, RCA Building, Radio
City, New York 20, New York.

<

13 "

Results of RCA Research are seen
in the magnificent pictures pro-
duced on the screens of the new
1951 RCA Victor home television
receivers.

/\ RADIO CORPORATION of AMERICA

World Leader in Radio — First in Television.

www americanradiohistorv com
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New 1951 Television Manual

This newest giant volume of the series covers
1951 factory data on all pobular television
sety of all makes There are circuit eaplana-
tiens. 192 pages of aligmment procedure, test
it response curves, pages of wave-
voltuge charts, servi hints, and
of large douhle-page eircuit diagrams,
Manual styte binding. At your parts
jobber or by mail, only....oooooeniens
1950 T-V Manual. Tncludes service ma-
terial an all popular TV sets 11 _makes
fiom Admiral to Zenith., Lurge 816x117,
plus ten wammoth 11x137 blueprints %
Uuly
1949 T-V Manual. Similar to the volume
listed above, Has 192 extra-large pages, plns
9 double-spread giant blueprints, S
To order ses coupon Delow, Onlyee.oeaes
1948 T.V Manual. Earlier volume has mate-
rial on all popu ar T-V sets of this period.
Latze size: 8%x217. Rematkable value, $3
Including 8 told-out blueprints, only...
1947 FM and T-V Manual. Covers all
sets including

popular R.CLAL 630TR. Rize:
Data on 192 pages, Only.....ooeennneen.

NEW AMAZING OFFER

Here 1s the most amazing bar-
gain in radio training. The price
scoop of the year. For only $3.95
(full price) you receive a com-
plete radio-electronics course of
53 large, fact-packed lessons.
Covers every topic of radio funda-
mentals, practical servicing, TV,
TM, audio, and industrial elec-
tronics, Published in three giant
books, bound in one super-mam-
moth volume. I'rinted in 1931.
Compares lesson by lesson with
the best $200 lhome-study corre-
spondence courses; but here you
get all lessons at one time at the
unbeard-of bargain price of only
$3.95; nothing further to pay or
buy.

home

APRIL, 1951

THREE COURSES IN ONE

The complete training of these 53 large
lessons s really
on: (1) Practical Radio, (2) Applied Elec~
tronics, and (3) Nadio Servieing. The les-
~ons are clear, practical, easy to master and
use, Early lessons will make fundamentals
clear even to a beginner, while other lessons
will give you the practical “'know-how’ of
an cxpert, Notice in the illustration of the
manuils, at top, that the wide column on
each page has the text, while the narrow
column contains pertinent explanations usu-
ally supplied by a teacher.
comnients  Kuide
stress points of importance, tell you how to
perform

self-testing guestions,
tures,
service hints.

YOURS TO TRY FOR 10 DAYS

TJust send no-risk coupon, at right, and receive the 3-velume COURSE for
a free examination. Use all this material a full 10 days in your own home.
Read a few lessons, exumine the hundreds of illustrations, apply some of
the hints to fix a couple of radios. Only then, if you are pleased, the com-
plete course of 53 lessons, in three volumes, is yours to keep for only
$3.95, full price; otherwise, it costs you nothing for the use
and examination. Fair enough? I'lease rush coupon or ask your
jobber while your special price is still only....c.oovveeeveans

neme Pub/rcatmﬂs
Sold by All Leading Radio Jobbers :
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Ve SUPREME 1951 TV Manual

INCLUDES ALL POPULAR SETS

The new 1951 TV manual has complete
service material on every popular television
set of every important manufacturer. Here
is helpful, practical, factory-prepared data
that will make servicing and adjustment easy
for you. This new giant manual, as well as
the previous volumes listed at left, has com-
plete circuits, alignment facts, test patterns,
response curves, service hints, voltage charts,
waveforms, recommended changes for im-
Erovement, and many double-spread diagram

lueprints. Here is your TV service material
to help you become an expert, and at only $3
and $2 per manual.

FIND—FIX ALL T-V FAULTS

Use the new 1951 TV manual and the earlier
volumes (see listing at left) to help you with all
TV repairs. Cuts hour-wasting jobs to pleasant
moments. Use test patterns for quick adjust-
ment, or look up probable cause of trouble in the
pages of hints after simply observing fault in video
picture. No equipment needed with these tests.
Or use your voltmeter and compare values with
many voltage charts included. With an oscillo-
scope you can get waveforms similar to hundreds
illustrated using test points suggested and in a
flash locate what wused-to-be a hard-to-find
fault. Order at our risk for a 10-day trial. Use
coupon at bottom of page.

All Supreme
Publications Ra-
dio and TV man-
uals are compiled
by M. N. Beit-
man, radio engi-

2 =,

3 VOLUMES

53 fersoms

TIIREE distinct courses

These tcacher
you over the hard parts,

piactical experiments using any
radio. There are hundreds of review
427 diawings, pic-

1949 1948 1947 1946 1942 1941
SUPREME Most-Often-Needed RADIO DIAGRAMS
Each Manual only $2. (1949is52.59); 192 pages of diagrams,
alignment data, voltage values, parts lists, and service
hints; large size, 815°x 11°. To order, see coupon below.

AMAZING BARGAIN OFFER

The new 1951 TV manual is the most re=
markable value offered by Supreme Publica-
tions in their 17 years of business. This giant=-
size television servicing manual at only $3, or
the TV manuals for previous years for only
$3 and $2 each, are amazing bargains and
defy competition. There is nothing else like
them. Each manual is a virtual treatise on
practical television repairs. By normal stand-
ards, each such large manual packed as it is
with practical facts, hundreds of illustrations,
diagrams, charts, photographs, and expensive
extra-large blueprints, should seli for $10—
but as SUPREME special values they are
priced at $3 and $2 each. Only a publisher
who sold over one million TV and radio man-
uals can offer such bargains based on tre-
mendous volume-sales.

YOURS TO USE ON TRIAL

Be ready to repair any TV set by having in
your shop all five Television Manuals de-
scribed at left. Or try the new 1951 TV
manual to see what an amazing bargain you
get for only $3. Order on no-risk trial by
using coupon at bottom of page.

SUPREME RADIO MANUALS

New 1950 Radio Diagrams

Now you can benefit and save

Qﬁfhﬂ;,, 233"?:,;.’ Aot - Often+ Nl | money with Supreme amazing man-
4 ieeman. R ual scoop. This one giant volume has
1930 all the service data you need on all

{ recent radio sets. Here you have

RADIO { clearly-prlinted largle schematics,

~13 & needed alignment data, parts lists

I)IAU‘\AM: voltage values, and information on,

and sorsing Iofornit stage gain, location of trimmers, and

7 | dial stringing illustrations. This is

= | the help you need to find tough faults

s S in a jiffy. The new 1950 radio manual

coppan PICATIR is a worthy companion to the 9 pre-

| vious volumes used to an advantage

e o by over 128,000 shrewd radio men.
BIGGEST BARGAIN IN SERVICE DATA

Wise servicemen know that Supreme Publications manuals
have all the material needed at the lowest prices. For the re-
markable bargain price (only $2 for most volumes) you are
assured of having on hand needed diagrams and all other essen-
tial repair facts on almost all sets you will ever service. Every
popular radio of all makes, from old-timers to new 1950 sets is
covered. Select manuals wanted, see list below.

SUPREME RADIO MANUALS for PREVIOUS YEARS

1926-1938

RAD!O
Diagrams
240 Pages
Price $2.50

1940

1939

diagrams, and over a thousand

NO-RISK TRIAL ORDER COUPON

at right.

01948 TV, $3.

$395

Name: o....

Address:

wWWwWwW americanradiohistorv.com

SUPREME PUBLICATIONS, 3727 W. 13 St.,Chicago 23, ILL.

Send on trial the manuals checked helow and
You guarantee complete satisfaction.

[INew 1951 Television Service Manual. . ... $3.
[ 1950 Television Manual, $3. [ 1949 TV, $3.

{0 Radio & Electronics Course, 53 lessons.$3.95

O am enclosing $

[O 1949 Radic Manual, $2.50
1947 TV & FM, only $2. Cieag 9 PRIGED
01947 §
....... Send postpaid. D 1946 § AT ONLY
{J Send C.0.D. I am enclosing $... deposit. | 01942 = $2
Oi941 o
[ IR 0 o
Diew ) EACH

Most-Often-Needed
Radio Diagram Manuals
O New L1950 Manual, $2.50

0 1926-1938 Manual, $2.50
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EICO K1TS
and INSTRUMENTS

Tele-Tone Production Engineer Sidney
Wiesner congratulating Harry R. Ashley,
President of EICO, on the performonce of the
EICO Model 425 Oscilloscopes in the importont
radio frequency test section of the Tele-Tone
television production line, Boyway, N. J. plont.

N the whole world of electronics, no task-
masters enforce more stringent standards
of test equipment performance than the fac-
tories making TV sets. Fiercely competitive,
they daily train sharp critical eyes on their
production efficiency, quality and economy.
Of their test equipment they demand the
highest precision, utmost speed, lowest cost
and certain dependability — without com-
promise.

New 221K VIVM KN $25.95
Wired $49.95

In the new giant Bayway, New Jersey tele-
vision plant of the great Tele-Tone Radio
Corporation — at the many vital constant:
duty testing positions along the productios
line—EICO instruments stand guard. One of
the world’s foremost volume manufacturers,
Tele-Tone knows that for speed, accuracy
and day-after-day dependability, at maxi-

320K SIG. -GEN. KIT $19.95
Wired $29.95

New 425k 5 SCOPE KIT
S44.95  wired $79.95

For Laboratory Precision at Lowest Cost—the Leaders Look to EICO !

mum economy, EICO instruments always
deliver the fullest measure of value.

From coast to coast, in one leading TV fac-
tory after another, this is the experience—this
is the proof of EICO superiority — that is
demonstrated again and again. The top-
flight TV set makers have discovered — just
as over 65,000 servicemen have learned —
that for the industry’s greatest instrument
values, at the industry’s lowest costs — it's
EICO!

D.Oiw sure you look at the EICO line before you

higher-priced equipment! Each
act is jam-packed with unbeliev-
able . YOU be the judge — compare
EICO at your local jobber today—and SAVE!
Write NOW for free newest Catalog 4.C.

Take nothing less than the bect.
INSIST ON EICO!

New 950K (OND - R3S. COMP.
BRIDGE KIT $19.95 wred £29.95

—T

511K VOM KIT $14.95
Wired $17:95

RF

PROBE KIT $3.75
Wired $5.95

New 1040K BATTRY E.IM.
KIT $25.95 Wirec $32.95

(-5 5MC

ELECTRONIC INSTRUMENT CO.,Inc.
276 NEWPORT STREET, BROOKLYN 12, NEW YORK

- Pael

360K SWEEP GEN. KIT $34.95
wired $49.95

- CRYSTAL e (7 ., '
-t HV ROE Garc TUBE TESTER KIT $34.95 145K SIG. TRACER KIT $19.95
(Wired only) $6.85 a KiT $39.95 Wired $59.95 Wired $49.95 Wired $28.95
Prices 5% higher on West Coost. Due to led diti prices and are subject 1o change without notice.

RADIO-ELECTRONICS for
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Editorial ] 2:3

The Qualitied Service Technician

.« . How to give faster, lasting, better and more profitable service . . .

HEN editorial writers want to make sure
that you read their stuff, they pull out a
“stopper,” i.e., an obscure word or term
which will arouse your curiosity.

We plead guilty to this hoary trick by springing the
venerable, but little used, albeit philosophical, word
qualitied* on you, for reasons which will become more
lucid as you proceed.

Radio and television service technicians will have
realized by this time that because our national economy
is once more on a war footing, shortages of all types
are appearing with distressing frequency. This is true
not only of various materials, but of technicians them-
selves, particularly the younger ones—many of whom
are beginning to be drafted into the Armed Services.
These conditions, already acute, will continue to get
worse from month to month for a long period ahead.

This means that the older men are once more con-
fronted with the terrific burden of keeping the coun-
try’s radio and television sets functioning properly.

While it is true that this condition means more work
and business for the service technicians, it often turns
out to be a sad disappointment; when the year rolls by
many hard workers find that while they have done a lot
of business, they have not made any money. This hap-
pened regularly during World War II and is certain to
repeat if you do not look out for the pitfal*!s

First, the service technician should ts’k? Stek and
ask himself a number of questiom\s, the‘c‘i‘m‘i“'being:
How not to work one’s self to a frazzle and how to get
paid for the service rendered so there will be a profit
in the end.

Having watched many service technicians in the
past we have come to the unhappy conclusion that a
large percentage of them are cursed with disorderli-
ness. By this we mean that too many of them have
little idea of working in an orderly and efficient man-
ner. When it comes to wasting time many should be
handed cardboard medals.

Look at the average service kit, which many sloppy
technicians empty on the customer’s floor trying to
find parts or components when servicing sets. The
waste of time here is really appalling. They hunt for
screws, resistors, and other items by the minute,
never realizing that they have only one thing to sell—
their precious time. Unless the technician can make a
large enough number of calls a day, or repair a certain
number of sets, it is a foregone conclusion that he will
not come out ahead at the end of the year. He just
works for nothing.

Not long ago we watched a really first-class service
technician in amazed admiration. This man—who knew
the value of time—was a model of orderliness. He had

*QUALITIED (rhymes with Sally Reed) : Furnished with qualities; en-
dowed with a quality or qualities. Webster’s New International Dictionary.

APRIL, 1951

By HUGO GERNSBACK

built a special service case of hardwood which opened
in the center and when laid down flat on the sides,
had dozens of small compartments of sturdy wood,
each containing radio components. One of the sides
contained the tools, which fitted exactly in their re-
spective spaces. A metal sliding cover kept the parts
in place when the case was carried. The top compart-
ments lifted out and beneath them were various other
ones holding screws, parts and components. It only
took seconds to put a finger on the right item and pull
it out. The technician told us that this saved him so
much time that it enabled him to make extra calls with-
out rushing all day. In the evening unfailingly he went
over his case and replenished items that had been re-
quired during the day. He used the same case when
servicing a set at the bench.

All this makes for qualitied service, as should be
obvious. This man also told us that he used only quality
radio components, rarely surplus ones which he often
found more expensive in the end.

This particular service technician insisted that qual-
ity came invariably first with him, and as he put it, “if
there is anything that makes me hopping mad, it is to
come back to the same job again to find that the capaci-
tor which I had replaced shorted again. If I had used
a good-quality capacitor in the first place, it probably
would not have happened.”

It is not good business to see the same customer too
often in a short time because sooner or later he puts
the blame on the service technician where it usually
belongs.

What is true of parts and components is even more
true of the radio man’s tools, his analyzer, his meters,
and all his other testing equipment. During our present
emergency only first-class quality material will pay out.
It pays big dividends to the radio technician in the end.

At best, from now on the service technician will be
continuously harassed and kis time will become more
precious as long as the emergency lasts.

It should not be thought that this article is an in-
dictment of surplus parts, especially since in many
cases they will have to be used simply because nothing
better may be available at the time.

However, when such parts are used there is a simple
step to make sure that you will not come to grief. That
is: do not rely upon ANY part. Do not blindly put
them in a receiver. TEST EACH PART FIRST. Be
sure that your resistor has the right ohmage, test
each capacitor to make sure it is perfect. Someone in
the shop can do this routinely and thus eliminate
defective components. This in the end will pay big
dividends. The technician will then be in a position to
give qualitied service at all times and he will not have
headaches and extra work for which HE must pay in
the end.

www americanradiohistorv com
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R AR Video Slave

VERT.
7SC.

or Remote
eleviewing

BRIGHTNESS Enjoy TV any place

VERT. SO_U.ND SdUND VERT.FE GHT
CONTR - -
RAST HOLD S 0rf TN COAX ' in the house with

View of the slave chassis. It has a complete set of sound and picture controls. this full-control,

HORIZ.DISCR. I2=inch repeater

By JOHN SHEWBROOKS

and rabid TV fans, I had to build
this slave receiver out of self
defense. Now we can put the slave
in the children’s bedroom—or any place
else within reach of its 40-foot cable—
- . > . and talk to our company in the eve-
S 5 "'_"—"I A TR A len ; nings without competition from Hoppy’s
FUSES IOK BLEECER VERT.OUT. 4 six-shooters.

The slave consists of two units. One
Is m small 2-tube video amplifier with
cathode follower output which is
mounted on the chassis of the original

BEING the father of three young

- 5 = receiver, in our case an Admiral

%OR Z. HORIZ.OSC. S¥NC. 5¥ N:C' 30A1. Of course, the slave can be used

HOR A SC. CONTROL SEP. A'\j ~¢ just as well with any other good re-
1Z. AMPL. / ceiver. The small amplifier is built into

a 2 x 3-inch chassis which fits just
below the antenna terminals on the
receiver. Plate and filament voltages
are taken from the set, and the grid
input comes from the cathode pin of
the 6K6 video output. A coax cable
connector connects the video line, which
is a length of 72-ohm coaxial cable.

The other part of the slave contains
the picture tube, an additional video
amplifier stage, high-voltage supply,
focus and deflection circuits, and audio
amplifier. In short, it is a TV receiver
minus the 1.f. and i.f. sections. This
allows complete picture and sound con-
trol at the slave station. The audio
connects through a length of micro-
phone cable to the high side of the
volume control in the set.

The circuit (Fig. 1) is self-explana-

HCRUZ._IN. HORIZ.CENT. FORIZ PE

AK DISCR.CONT. tory to anyone familiar with the work-
e SR ings of television. All the components
This side view shows the arrangement of the horizontal sweep and sync circuits. are readily obtainable and are used in
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Fig. 1—Schematic of the TV slave. The 2-tube video amplifier at top left is
mounted on the master set, the rest of the circuit fits on a separate chassis.

most sets made today. The numbers on
the coils and transformers are all RCA
parts numbers, but equivalents can be
used.

The circuit has a few short cuts. One
is the focus circuit. It uses an EM-PM
coil and a selenium rectifier with a
variable resistor. It works well and
saves wear and tear on the power
transformer which is small because it
was the only one on hand at the time.
Another is the bias supply for the syne
and video amplifiers and the sync sepa-
rator. Here another selenium rectifier
is used, connected to one side of the
filament winding. A third selenium rec-
tifier supplies the audio amplifier, and
also reduces the load on the power
transformer.

The photographs show the general
layout of the slave. It is built on a
9 x 18 x 3-inch chassis that was origi-
nally intended to hold a 5-inch scope,
and for this reason it is rather crowded
underneath. Other constructors would
do well to use a somewhat larger
chassis.

We use the 12-inch picture tube be-
cause it makes the set small enough to
be carried around easily while still
giving an adequate picture size. Those
who may wish to use a larger tube can
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easily do so by using a higher-voltage
horizontal output transformer and a
suitable deflection yoke for the larger
tube. Horizontal and vertical sweep
may have to be increased also for a
larger tube.

Of course the set needs a cabinet,
especially if there are children around,
because there are some dangerous volt-
ages. The cabinet that we use is made
of Y%-inch gum plywood. The front is
made of a double layer of plywood with
plexiglass in between and cut out for
the picture tube. The base is made of
1-inch stock and houses the speaker.

We often use the slave in an upstairs
bedroom and find that it gives a very
good picture. In fact, sometimes it
seems that the picture is better than
the one on the original set. The main
problem now is how to change stations
and shut it off without getting out of
bed.

Materials for TV Slave

Resistors: 1—3.3; 3—10; 2—100;: 3—560; |1—820; 2—
1,000; 2—1,100; 1—2,200; 2—3,300; 5—4,700; 3—6,800;
3—8,200; 4—10,000; 2—22,000; 2—27,000; 3—39,000;
2—47,000; 5—100,000; 1—220,000: (—330,000; 5—470,-
000 |—680,000-chm; 9—1; 1—I1.5; 1—2.2; 1—3.3; |—I10;
megohm Vz-waﬁ j—270- ohm, |-watt; 1—10,000-ohm,
25 watt, with two ad|usfcb|e taps: 1—20; 2—500;
1—5,000; 1—10,000; 1—20,000; l—25000 1—50,000; 1—
250,000; l—SO0,000-ohm, I—I I—3 megohm poten.s
tiometers.
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PWR TRANS
Cupucﬂors |—56; 1—100; 3—270; 1—390; 1—&80-upf,
mica; 1—500-paf, 15-kv paper; 9—.001; '2—.002;
.004; 3—.005; &—.01; 1—.02; |—035 ||—.05; 3—0.1;
1—0.25-uf, 400- volt, paper; 2—I, 000- nf, I5-volt, 2—
25-uf, 25-volt, 2—100- uf, 25-volt, 2—20.uf 250-volt,

2—40-1f, 250-volt, 2—40-1if, 450-volt, |—60-uf, 450-volt,
1—80-uf, 450- volf electrolytics.

Inductors: l—93 1—120-uh, peaking coils; l—vert
osc, trans, (20812) |—vert output (204T2); t—sync
discriminator (208T8); |—horizontal output and high-
voltage trans. {21 ITI) |—horizontat linearity (20IR3)
|—width contrel (201R1); deflection coil, EM-PM ion
trap coil (RCA part numbers are given; equivalenis
may be used): |—power transformer, 750-vo|f ct at
200 ma, 6.3 volts at 7 amps, 5- volt at 3 amp; |—5-
volt, 3- -amp, 1—6.3-volt, 2-amp, filament trans-
formers; |—audio output, 6AQS5 to v.c.; 1—I5-henry
at 200 mo |—10-henry at 50 ma, chokes.
Mlscelluneous |—IB3-GT, I—5U4-G, 1—5V4-G,
6AC7, 2—b6AKS; 1—b6AQS5, |—6AUL, | —£BGE-G,
2—6K6.GT, |—863J7-GT, |—4SK7-GT, 2—6SN7-GT,
12AU7, fubes and sockets; |—IN34 crystal diode;
|—150-ma, 1—75-ma, 1—bias, selenium rectifiers; I—
picture tube (10BP4 or 12LP4) and mounting cssembly
1—0.25; |—3-amp fuses; loudspeaker, coax flﬂlngs
on-off switch on volume control, coax cable, micro-
phone cable, chassis, hookup wire, assorted hard-

ware.
—END -
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Fig. 2—Contrast control circuit
in fome of the Capehart TY receivers.
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Fig. i—The crystul video detector cir-
cuit which is used in many Fenith sels.
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Fig. 6—Video detector and a.g.c. ree-
| tifier, This circuit is one of RCA's

New Video Circuits

In Modern TV Sets

By EDWARD M. NOLL

HE video amplifier is a hard-
working unit in the modern tele-
vision receiver. It has a gain of
about 30 to bring up the signal
level to excite the picture tube. A peak-
to-peak level of about 60 to 75 volts is
needed to swing the beam between
blanking and peak white. Full swing
means proper contrast (darkest dark to
brightest bright). The video amplifier
must have a gain that is uniform over
a wide band of frequencies to reproduce
the slow and fast changes in light inten-
sity represented by the video signal.
This is particularly so today when too
many manufacturers have gone ultra-
conservative in the i.f. section.

The video amplifier must retain
average brightness. This d.c. level sets
the average or background brightness
of the picture. Picture contrast is also
controlled in the video amplifier by a
contrast gain control, generally in the
cathode circuit of one of the video
amplifier tubes.

Some additional functions and inno-
vations in video amplifiers are sync
take-off point, intercarrier take-off,
trap circuits to minimize certain types
of interference, noise limiting, correc-
tion for white compression, and a.g.c.
take-off.

Basic video circuits

There are three basic video amplifier
types (Fig. 1)—direct-coupled, a.c.
coupled with diode restorer in the pic-
ture tube grid circuit, and a.c. coupled
with grid circuit restorer at the video
output tube. Each type has a number
of advantages and a comparable num-
ber of problems. Manufacturers use
all three types and seem to change
from one to the other frequently.

A d.c. amplifier system, because of its
ability to retain a d.c. component of
average brightness, does not require
any form of restoration. Low-frequency
response is excellent. D.c. voltage levels
are higher and more critical in value,
filtering, and regulation. Tube failures
are more common because of high poten-
tials between some cathodes, grids, and
heaters. :

A.c.-coupled video amplifiers are most
common. A d.c. restorer is needed to
establish average brightness level at
the grid-cathode circuit of the picture
tube. Interstage R-C coupling networks
and adequate low-frequency response
are special problems in this type. In the
third system, the d.c. restorer can be
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eliminated by using the grid-cathode
circuit of the video output tube as a
restoration circuit. This means the
video output tube must be direct-cou-
pled to picture tube grid circuit. Gain
and efficiency of the output stage is low
because of biasing limitations.

Circuit techniques

Since the development of superior
a.g.c. systems, contrast control has been
assigned to the video amplifier. Usually
it is a degenerative gain control in the
cathode circuit of one of the video
stages. This type of control regulates
signal amplitude by degenerative feed-
back and not by changing stage bias
and gain. A degenerative method is
preferable because it prevents biasing
the stage incorrectly on a compressed
portion of the transfer curve. However,
if the circuit is poorly designed, a
change in bias will also occur as cathode
resistance is varied. Such a shift could
bias the tube incorrectly and cause
video compression, sync clipping, or
shift in black level. To prevent undue
shift in d.c. bias when the contrast con-
trol is adjusted, the cathode is biased
from a bleeder in the power-supply
line. In the Capehart version, Fig. 2,
the cathode circuit is bled from a -120
volt source. Bias changes only a small
amount when the contrast control is
varied, but degeneration becomes
greater as more cathode resistance is
added by the contrast control. Grid
bias is negative despite the return to
B-plus because plate voltage of the pre-
ceding stage (direct-coupled) is nega-
tive with respect to ground.

A similar contrast arrangement is
used by RCA, Fig. 3. In addition, the
plate voltage of this tube is regulated
by the incoming signal level. As signal
level increases, the d.c. plate voltage of
the video tube rises with it. Thus the
top of the sync pulse is not clipped
when a stronger signal reaches the
grid of this video stage (with higher
plate voltage, cutoff occurs at a higher
negative voltage). For a weak signal,
the plate voltage is less and cutoff oc-
curs earlier. This means there still is
clipping of noise impulses slightly
higher in level than the sync tip. At the
same time, the sync tip itself is not
clipped when a strong signal is received.

The change in plate voltage is
brought about by feeding the video
stage from the same supply line that
applies voltage to the first and third
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video i.f. stages. When a.g.c. bias in-
creases with the reception of a strong
signal, the plate currents of the two i.f.
stages decrease. The voltage drop
across the 6,800-ohm resistor is also
less, and the plate voltage applied to
the video amplifier stage increases.

Zenith irserts the contrast control in
a series path between the video output
stage and picture tube, as in Fig. 4.
High-frequency response of the video
band is kept at a uniform level by the
small series capacitors as contrast is
varied. As the contrast control inserts
more series resistance into the path
(less signal reaches grid of picture
tube), the series capacitance also de-
creases (higher reactance), and highs
and lows are attenuated a like amount.
A parallel-resonant trap blocks any
4.5-me beat from the -picture tube.

Zenith continues to use a crystal
video detector, Fig. 5, because the cir-
cuit is simple and has good signal char-
acteristics. A suggested check for such
a crystal is to measure resistance in
both directions with an ohmmeter. A
good crystal should read no more than
400 ohms in one direction and at least
25 times higher in the other.

The RCA chassis feeds the video
detecter and a.g.c. rectifier from differ-
ent points on the last i.f. coil. The video
detector is tapped off down on the coil
(Fig. 6) so that the preceding stage is
not loaded and so a high-level signal
can be fed to the a.g.c. rectifier. The
video detector conducts continuously
and presents a low-resistance shunt
across the tuned circuits to which it is
attached. By connecting the video de-
tector across just a low-impedance sec-
tion of the coil, the circuit loading is
minimized. Although the a.g.c. rectifier
is attached to the high-impedance side
of the coil, the loading influence is less
because this diode does not conduct con-
tinuously, but only on peaks. Neverthe-
less a strong a.g.c. action occurs.

Picture tube circuits

Two ur.conventional video outputs to
picture tube are shown in Figs. 7 and
8. The Du Mont chassis uses conven-
tional a.c. coupling of signal to cathode
of the picture tube while d.c. compo-
nent of average brightness is intro-
duced at the grid of the picture tube
(Fig. 7). The cathode circuit has a
low-impedance (short time constant)
and does not hold the d.c. level as well
as in the high-impedance grid circuit.
A plus charge on C1 shifts with aver-
age brightness of the scene, the charge
being held by a long time constant. The
time constant at the restorer input is
shorter to respond quickly to a change
in brightness.

In the Capehart video output circuit
(Fig. 8), the d.c. grid potential is held
near ground potential despite direct-
coupling from the video output tube.
This minimizes the tendency of the grid
to arc and short to the heater and other
electrodes and prolongs picture tube
life. The cathode of the picture tube
operates just slightly positive with
respect to ground and the grid is near
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ground potential. The positive voltage
on the video output plate side R3 equals
the negative voltage applied to R4 so
that the junction of the two resistors is
near zero voltage.

The a.c. component across plate load
R1 is capacitance-coupled in the usual
manner through C1 to the grid of the
picture tube. The d.c. component at the
junction of R3 and R4 (at the grid of
the picture tube) is correct because at
the point the d.c. level is removed
(plate side of R2), it is twice the level
it would be at top of plate resistor R1.
Resistors R3 and R4 are a voltage
divider which applies the d.c. level at
the grid of the picture tube at the very
same level as at top of R1. Thus the a.c.
and d.c. signal levels are true relative
to each other and at the same time the
grid is near ground d.c. potential.

Video amplifier response

It is simple to use your sweep gen-
erator and scope to make a response
check of a video amplifier. An effective
procedure is to apply marker gener-
ator and sweep oscillator outputs di-
rect to the plate or cathode on i.f. side
of the video detector, as shown in
Fig. 9. Marker generator and center
frequency of sweep oscillator are set
to same frequency, say 15 megacycles.
The two signals are applied at about
the same level. If sweep width is ad-
justed for 5-megacycle deviation, a 0-5
megacycle sweep signal is developed
across the video detector load resistor.
This essentially linear sweep can be
used as a video sweep to check the
response of the video amplifier. The
response pattern is picked up by a
crystal probe at the picture tube grid-
cathode circuit and fed to the scope. A
typical crystal probe and a response
pattern are shown in Fig. 10. The small
notch at the left side of the response
curve indicates the zero-frequency ref-
erence point. Markers can be put on
the curve with an external oscillator.

A few typical defects indicated by
response curves are shown in Fig. 11.
Curve a shows a definite loss of highs.
This might be caused by an increase in
plate load resistance of one of the video
stages. For example, an open plate de-
coupling capacitor would add the resist-
ance of the decoupling resistor to the
plate load. When there is capacitive
loading of a video stage peaking circuit
(such as from a tube whose capaci-
tance has increased), resonance will be

- lower ‘and give the .peaked effect of

waveform b. When resistive loading is
present on a video stage or the plate
load drops in value, gain at the low-
frequency end falls off as in curve c.
Fig. 12 shows these components of a
video stage.

If the damping resistance opens, a
high-end peaked response is obtained as
in curve d. When the series peaking
coil opens or is too high in value, a
resonant peak again moves into the
curve as shown on curve e. Response
checks such as these are very useful
for locating both serious and obscure
defects in the video amplifier.— END —
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Fig. 7—A Du Mont coupling cireuit to
the picture tube grid. The d.c. com-
punent is restored at kinescope grid.

CRAIGRTNESS  HESY
Fig. S—Coupling circnit used in Cape-
hart séts, Absence of high grid-cathode-
heater potentials increases tube life.

Figp., 1—A video sweep is renceated by
applying sweep and marker gefcrators
on the same frequency at the L. output.

Fig. 10—Crystal probe for picking up
the video outpul. AL right is a video
reaponse a5 it should look on a scope.

¥

Fig, 11—Faulty video response curves.
Text describes causes for thess defects.

I
SEMES (O
LLE

n

1w
ap== Y=~

1II.I':F‘\HI:- RES

TOTAL ORCIE
ChPITANCE

»
s DECOIPLING

B+

Fig. 12—Components of n video siage.


www.americanradiohistory.com

Television

28{

Television Service Clinic

Conducted By WALTER H. BUCHSBAUM*

HEN writing to the TV Serv-

ice Clinie, please be as spe-

cific and detailed as possible.

To give you an accurate and
fast answer to your problems we must
know the year and model of the TV re-
ceiver in question, the type of picture
tube it uses; also either a complete tube
list or else a list of those tubes under
suspicion would help. A self-addressed
envelope will lessen chance for error in
addressing our letter to you. As you
know, we answer all letters directly but
reprint only those considered of interest
to most of our readers.

Many readers have recently asked
about converting receivers to larger pic-
ture tubes. In many cases they have at-
tempted to use a 16-inch rectangular
tube instead of a 10-inch tube without
changing the flyback transformer and
deflection yoke. Naturally they have en-
countered insufficient width, dull pie-
tures due to low anode voltage, and
neck-shadow due to an improper deflec-
tion yoke. When planning to convert to
a 14-, 16-, 17-, or 20-inch rectangular
picture tube, be sure to figure on a new
flyback and yoke, and most likely a new
focus coil as well.

Only after we know which type of
transformer and yoke you are using can
we tell you how to increase either -the
high voltage or the width or both. In
most cases it is necessary to increase
the sawtooth voltage driving the hori-
zontal output amplifier. How this can
be done depends on the type of horizon-
tal oscillator used. In general, reducing
the oscillator plate resistor or connect-
ing the oscillator plate resistor to a
higher B-plus point will also increase
the driving signal on the output ampli-
fier, but requires readjustment of the
oscillator coil. Another way to increase
this sawtooth voltage is to reduce the
value of the discharge capacitor which
actually determines the shape of the
sawtooth voltage. Detailed data for get-
ting enough width and high voltage on
the many different receivers would re-
quire more space than we have avail-
able, but if you have this type of prob-
lem let us know and we will advise you
as to the best solution.

In some cases where a single 6SN7-
GT is used for the vertical oscillator
and output amplifier, insufficient height
results on a larger picture tube. Try
substituting a new 6BL7 in the same
socket. If the vertical tube is a 12AUT,
substitute a 12BHT7 in the same socket.
(This will work only in receivers with
parallel-connected filaments.) In either
case more height will result and no cir-
cuit changes are required.

*Author of Television Servicing, Prentice-Hall,
1950.

Many readers have asked about in-
corporating keyed a.g.c. in their present
set. Unless you are capable of slightly
redesigning a TV set, your best bet is
one of the kits now on the market. These
give full instructions.

A large number of television owners
naturally want to convert their 7-inch
electrostatic receivers for larger screen.
Such conversions would require major
design changes, therefore cannot be
recommended. We are now trying to
work out a simplified conversion for
these sets, and will report the results
in RADIO-ELECTRONICS as soon as a
workable method is achieved.

Hum on channels 7 and 9

An Admiral TV receiver has audio
hum on channels 7 and 9 only, and it
cannot be removed with the fine tuning
control. A mew tuner installed on this
set did mot improve the condition.—J.
Duller Radio Service, Chicago, Ill.

This hum may be eliminated by cor-
rect alignment of the picture and sound
channels. See RADIO-ELECTRONICS for
November, 1950.

If channels 7 and 9 are your weakest
ones, dressing all video leads and those
carrying the vertical sweep signal away
from the audio section will help.

Checking tubes on a tube checker is
insufficient, as the tube checker will not
show up heater-to-cathode leakage.

As a final step, try signal tracing
with an oscilloscope. This should locate
the source of the hum.

Wants audio only

Can you tell me how I can listen to
the audio portion of a TV program only
while cutting off the high-voltage sup-
ply of my Bendix 6002U receiver? Also,
I cannot find ¢ 6SN7-GT or a 6BQ6-GT
that will work in this set.—J. Bates,
Paoli, Pa.

To cut off the high voltage, discon-
nect the cathode of the 6BQ6-GT out-
put tube. If you also want to cut off the
cathode-ray tube, break its cathode con-
nection only.

In your case it may be a defective
circuit rather than bad tubes. Try
measuring all operating voltages on
these tubes. If they appear correct,
check the waveforms with an oscillo-
scope.

No sound or picture

The raster seems perfect on my
model D Transvision Deluxe, yet I can-
not get sound or picture. The audio sec-
tion was checked by tapping the grids
of the tubes for response, which was
audible at the speaker. I have an oscil-
lator and a multimeter to work with.—
R. G. Hammond, Long Island City, N.Y.
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Your trouble is most likely in the
front end or in the i.f., stages which
carry sound and picture. Check the
a.g.c. bias, which should be 1 to 4 volts
with a station tuned in.

Connect your oscillator to the mixer
grid on the Du Mont tuner. Two to six
volts d.c. should be developed on the
second detector as the frequency is
varied from 20 to 30 me.

With the oscillator set to about 21.25
me, vary the frequency slowly. Connect
the meter to the FM detector output.
You should observe an abrupt swing
from positive to negative as the oscil-
lator signal passes through the sound
intermediate frequency.

If these tests do not locate the defect,
the tuner itself may not be working. To
check this or to trace the signal from
the antenna to the output requives a
signal generator covering the TV band
and a sensitive v.t.v.m.

AM interference

A series of black bars run vertically
on the face of my Admiral TV receiver.
I live about a quarter of a mile from a
radio tower, an AM station operating
on 1340 ke. At times the audio cuts my
picture and is heard on the TV set.
When the station signs off, I get a
pretty good picture. What causes this
trouble and how can I eliminate it?—
S. R. Mongell, Connellsville, Pa.

Interference from the AM station can
be eliminated by installing a 1340-ke

BROADCAST 0SC COILS

L‘ BROADCAST CAPACITORS
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™
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Fig. 1—Wave traps for broadeast TVI.

wave trap in the antenna. This can be
made from an old AM radio 2-gang tun-
ing capacitor and two oscillator coils as
shown in Fig. 1. Shielding the bottom
of the TV receiver chassis, the r.f. and
i.f. tubes, and the video amplifier may
help.

Picture troubles

A Motorola VT 71M-A loses bright-
ness gradually and at the same time
the image increases in size. Sometimes
the picture suddenly vanishes, leaving
a dim and blurred raster. The vertical
oscillator drifts during warmup, and
the adjustment of the horizontal sync
is extremely critical. Sound is in no
way affected—A. E. Allen, Ypsilanti,
Mich.

These are some suggestions to fix up
your receiver.

RADIO-ELECTRONICS for
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Change the 1B3-GT high-voltage rec-
tifier tube.

Change the 12SN7-GT horizontal out-
put tube and the 25L6 high-voltage
oscillator tube.

Replace the selenium rectifiers if the -

voltage drops after the warmup period.
As a last resort, replace the picture
tube itself.

Alignment problem

I have a model 629 Emerson TV re-
cetver which, because of misalignment,
no longer gives fine detail. I have tried
interchanging tubes with no success. I
have a junior Voltohmyst v.tw.m. to
measure high frequencies with. Can you
give me details for building a crystal
probe? Also please tell me how to couple
the sweep generator to the receiver so
that I can align it.—F. Kelczewski,
Schenectady, N.Y.

A circuit for the probe appears in
Fig. 2. To couple the sweep generator
to the receiver, connect the generator
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Fig. 2—A simple h.f. probe for v.t.v.m.

to an ungrounded tube shield slipped
over the mixer or r.f. amplifier. Another
method is to connect a 5-unf capacitor
in series with the generator and the
grid pin.

Intermittent high voltage .

The picture on a TV set blacks out
completely for intervals of five minutes
to an hour, and then it comes back.—
J. F. Geier Radio, Pottsville, Pa.

If your screen blacks out completely,
there may be an intermittent or partial
short in the horizontal output trans-
former circuits. Check all wires to de-
flection yoke and horizontal output
transformer. Replace the deflection coil,
which is the most likely cause of the
trouble. The damper tube may also have
been affected by failure of the deflection
coil. Try replacing it as well. If neither
of these changes are effective, replace
the width coil.

Vertical deflection ills

I have a Du Mont RA-109 TV set.
The vertical linearity gets poor and the
picture shrinks about one-half inch at
top and bottom after the set has been
on for approximately one hour. New
tubes don’t help. What shall I try next?
——Albert Crumley, Philadelphia, Pa.

In this and other sets using similar
vertical deflection systems, simultane-
ous loss of height and decrease in verti-
cal linearity can often be traced to an
increase in the value of the capacitor in
the plate circuit of the vertical dis-
charge tube or sawtooth generator.
Check capacitors C312 (0.1 pf) and
C257 (.05 uf) in the plate circuit of the
vertical saw generator V219-B.

This trouble is also likely to be caused
by failures or changes in the values of
the 40-uf electrolytics C294 and C288-B
and the 25-uf cathode bypass capacitor
(C288-C for the 6SN7-GT vertical output
tube. — END-
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Two-Band Antennas For TV Reception

Described in patent No. 2,510,010 is-
sued to John D. Callaghan and assigned
to RCA is a new high-frequency anten-
na system which consists of two stacked
antennas, tuned to different frequencies
and connected to a common lead-in or
transmission line. The design of the
system is such that the directivity pat-
terns of each antenna are preserved.
The method of coupling to the lead-in
prevents energy from one antenna from
feeding into the other. The low-
frequency antenna has a stub which
short-circuits signals within the range
of the high-frequency antenna. The
basic circuit is shown in Fig. 1.

Antennas Al and A2 are tuned to
frequencies F1 and F2, respectively. In
this example, assume that F2 is twice
F1. The antennas are connected to the
lead-in through lines T1 and T2. T1 is
three-quarter wavelength long at F2.
An open stub T3 (one-quarter wave-
length at F2) is connected to T1 at the
center of the low-frequency antenna
Al. Thus T1 plus T3 equals a full wave-
length at F2. Therefore high-frequency
signals collected by A2 pass down T2
into the lead-in. They cannot enter the
branch line to the low-frequency an-
tenna because the combination of T1
and T3 appears as a high-impedance at
this frequency.

A B —

A2 =
T2

LEAD-IN
T SAAT F2
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f— A2 aTF—\ ;,———-1
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i 2

Fig. 1—Circuit of a 2-band TV antenna.

Being an electrical
length at F2, stub T3 short-circuits
signals at this frequency which may

quarter-wave-

be picked up by Al operating on its
second harmonic. At frequency F1, T3
appears as a capacitive reactance across
T1.

Branch line T2 has a length which
with A2 appears as an open circuit at
the lower frequency F1. Therefore,
low-frequency signals cannot be fed
into the high-frequency antenna.

If F2 is three times F1, line T1
which is three-quarter wavelength at
F2 is also one-quarter wavelength at
F1. A2 and T2 can be adjusted to pre-
sent a slightly capacitive reactance
across the lead-in to cancel the capaci-
tive effect of T3 at F1.

Fig. 2 shows how high- and low-band
TV antennas mav be connected. The
antennas are mounted so their wooden
booms are 33 inches on center. T1, T2,
and T 3—sections of 300-ohm line—are
37%, 12, and 12% inches respectively.

HI FREQ ANT
REFLECTOR
2 L ™ WOODEN BOOM
ET
Ti NTT0C
1 WOODEN BOOM
| REFLECTOR
= =t
n
Lo FREG ANT L

U LEAD-IN

Fig.2—Assembly of the new TV antenna.

T1, T2. and T3 are shown as parallel
lines in Figs. 1 and 2. In practice, these
may be any conventional transmission
lines. — END—

Odd Television Conversion Troubles

A number of TV sets which we con-
verted to use larger tubes have been
brought back with complaints of inter-
mittent picture and sound, no sound or
picture, and blown fuses. In each case,
the trouble was traced directly to the
width control.

This coil is usually mounted on the
wall of the high-voltage cage or on a
grounded metal bracket on the chassis.
It is held in place by a threaded metal
fitting which supports the tuning slug.
This method of mounting automatically
grounds the core. After conversion to
larger tubes, the B-plus and sweep
voltages across the coil are often con-
siderably greater than before conver-
sion. The additional voltage may be
high enough to puncture the thin-wall
tubing between the grounded slug and
the winding. When this happens, the
B-plus is grounded with the result that
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fuses are blown or the voltages reduced
to the level where the set is inoperative.

In any complaint of this kind, you
may save time by checking the width
coil first. In most cases, the winding
will be charred and the effects of the
short are plainly visible.

A recurrence of the trouble can be
prevented by mounting the width coil
on a plastic strip. Make sure that the
slug screw and the metal mounting are
at least one-half inch from the nearest
grounded metal.

According to Admiral, a similar
trouble may occur in their 24D1 (16-
inch) chassis if the lower rear mount-
ing bolt touches the width control
winding. This causes insufficient picture
width. Place four or five washers under
the head of the bolt to cure the trouble.
Shorter bolts are being used on newer
models.—RF'S
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Supersonic-Controlled FM

For Bus — And Storecasting

The author describes the
circuits used to increase
volume or mute the set
during FM broadcasts for
store and transit systems

By W. H. COLLINS*

INCE the advent of television, FM
stations have been looking for a
new source of revenue to enable
them to keep operating. By care-

fully programming musical numbers,
without voeals, some FM stations have
been able to sell a music service to local
merchants and factories which is un-
excelled in quality and variety, and at
the same time is particularly economi-
cal. By using a broadcasting station for
this service, a much wider scope of
operation is opened up, both from cover-
age and fidelity standpoints, than wired
music services can provide in all cases.

In store and transit broadecasting, the
commercial announcement is repro-
duced at a higher volume level than the
* Collins Audio Products Co., Westfield, N. J.

Photo A—This S-17-A-FM receiver, made by Collins Audio Products, is typical
of those used for FM music service. It requires only a speaker and an antenna.

music to command the attention of the
listeners. When the music resumes, the
volume again drops to its previous level.
When desired, the receivers may be
automatically muted by the radio sta-
tion and again restored to operation.
Supersonic signals from 15 to 30 ke
transmitted from the broadcast station
control the receivers.

Fig. 1 portrays multiple setup using
all the facilities of a supersonic con-
trolled FM system. When music is
transmitted, it is received by all receiv-
ers at all locations. Suppose the pro-
gram schedule shows that a breakfast
cereal commercial is to be made in the
supermarkets. Before the commercial is
made, supersonic tones must be trans-
mitted so that the announcement is not
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Photo B—An r.f. subassembly. An
overtone type crystal tunes its os-
cillator to the correct frequency.

received in the wrong locations. In this
case, the bus receivers are muted by
21 ke, the department stores, smaller
stores, and factory sets by 17 ke, but
the same 17-kc tone boosts the volume
in the supermarkets, to put across the
advertising message. During the com-
mercial, the 17-kc tone is sustained, and
upon its completion, the tone is removed
to return the supermarket receivers to
normal volume level. But what about
the receivers in the other four groups?
They too must be brought back to life.
A momentary 15-ke signal restores the
bus sets and 26 ke restores all other
locations. Then the musical program
resumes.

The use, service, and maintenance of
this FM equipment requires skilled
technicians who must understand the
operation of the system before attempt-
ing to service it. No one is more upset
than a user of this equipment whose set
doesn’t work right or allows commer-
cial announcements to come through,
particularly when no-announcement type
of music service is paid for.

Special FM receivers and tuners
which meet all the requirements of this
work have been developed at the Collins
Audio Products Company. These in-
clude a complete crystal-controlled,
fixed-frequency FM tuner; and a mobile

RADIO-ELECTRONICS for
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receiver powered by batteries. The com-
plete receiver appears in' Photo A.

Most of the circuits are made up as
subassemblies. For example, super-
sonic control frequencies vary with con-
trol station or area so that the “tone
plate,” as it is called, is assembled and
wired separately. The same is true of
the r.f. and i.f. units. The main chassis
includes the output stage and power
supply. This type of design also makes
servicing easier.

Supersonic control circuits

When the supersonic tone, say 20 ke,
is transmitted over the station’s car-
rier, it proceeds through the r.f. por-
tion and is demodulated by the detector
circuit in the same way as the regular
signal. Here, however, the 20-kc tone
is taken directly off the discriminator
cathode before de-emphasis and is am-
plified by the high-mu triode tube
12AX7 (see Fig. 2). The 12AX7 dual
triode is used because of its high gain
and its ability to amplify two sepa-
rate signals. Photo C shows this
subassembly.

In the plate circuits of the 12AX7
are two specially designed inductances
which, when shunted with fixed capaci-
tors, may be sharply tuned with a
high-Q slug to the proper resonant fre-
quency. The voltage developed across
the coil is rectified by the 6AL5 and is
impressed upon the grid of one of the
6AK6’s.

The two 6AK6 tubes operate in a
flip-flop circuit. At any specific moment,
the plate voltage of one is much lower
than that of the other beczuse it is
conducting. A negative voltage applied
to the control grid of the 6AK6 which
is conducting will cause the plate cur-
rent to drop and the plate voltage to
rise. Because the plate of each tube is
cross-connected to the screen of the
other, the opposite set of conditions oc-
cur to the other 6AK6 when this is
done.

By alternately supplying a negative
voltage to each of the 6AK6 grids,
either one can be made to conduct. Plate

2ND LIM PLATE

and screen voltages for the first audio
tube (6SK7) are obtained by one of the
6AK6 tubes, the one we will call the
“restore” tube. When the receiver is
playing, the plate voltage on the 6SK7
tube is approximately 35 volts. When
the set is muted, this voltage drops to
22, which is insufficient for the tube to
operate and amplify, thereby silencing
the audio. Assisting this condition is
an added bias on the 6SK7 cathode.

When the radio station sends the re-
store pulse, the restore tube is cut off
and it again supplies plate voltage to
the 6SK7 and amplification is resumed.
The duration of tones emitted by the
radio station need be only two or three
seconds to achieve operation. After the
momentary transmission of the mute
tone, the receiver remains silent until
the restore tone is transmitted by the
station.

The other circuits

Crystal control of the oscillator cir-
tuit is almost a must, as frequency sta-
bility is paramount. The r.f. section,
shown in Photo B, has plate and grid
tuning for high selectivity and to avoid
intermodulation of strong r.f. signals
in close proximity. An overtone type
crystal operates at three times its
fundamental frequency in the oscillator
circuit. This frequency is again tripled
in the plate-coupling coil, and is in-
jected into the grid of the converter
tube, a 6AU6, through a low value
ceramic coupling capacitor.

The crystal frequency for a given
station frequency is:

Crystal freq. = operating freq. — 10.7
9

If a station is operating at 100.7 mec,
the crystal frequency is obtained in
this manner:

F. = 100.7 - 10.7 = 10. me
9

The antenna coil is tapped, which al-
lows a low-impedance lead-in to be
used such as 50- to 72-ohm coaxial
cable. A 300-ohm ribbon line may also
be used with slight modification.

The intermediate-frequency amplifier

£ 6SK7
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30K
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Photo C—This subassembly is the “tone

plate,” which cuts the set on or off,
depending on the supersonic tone sig-
nal it receives from the transmitter.

Q FM STATION

GROUPA  GROUPB  GROUPC GROUP D
UPER LOCAL SMALLER

BUSES MARKETS ~ DEPT STORES  STORES
BOOSTISKC ~ BOOSTITKC  ON 26KC N 26KC
OFF 2IKC  OFF 19KC OFF (TKC  GFF ITC

L
.
-
|
GROUP E

(SAME AS £-D IN FUNCTION)
ON 26KC  OFF ITKC

Fig. 1—This hypothetical system shows
the possibilities of FM music service.
Many stores and factories use it al-
ready, and its popularity is increasing.

has a three-stage circuit for high gain.
Following this are two pentode limit-
ers and then a conventional dual diode
demodulator. This is built up in a com-
plete unit as shown in Photo D.

A.v.c. is fed back to the first i.f. am-
plifier tube (6BA6) as well as to the
first r.f. stage. This avoids overloading
from very strong signals but allows full
amplification on weak signals.

The audio circuit of this receiver has

6SN7-GT
PHASE INV

6V6-GT(2)
05 100k OUT

Fig. 2—The audio circuits of a music-service receiver. The 6SK7 is blocked when the mute tube is cut off, unblocked
when the restore tube is cut off. High-Q tuned circuits select the tones which contral the set’s audio channel.
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a 6SN7-GT phase inverter and two
6V6-GT’s in push-pull arrangement.
Fig. 2 also shows this circuit. The
power output is 6 to 10 watts which is
more than sufficient for a half dozen
speakers in a typical installation. For
requirements where more power is re-
quired, the R-12-A tuner is recommend-
ed, which may be used with any con-
ventional amplifier.

Installation

The requirements for general radio
listening are not critical from a trans-
mitted power viewpoint, and a momen-
tary break in the program due to at-
mospheries is quickly forgotten. With
a music system, however, a strong sig-
nal must always be present at the
receiver antenna for consistent results.
It is not wise to work out too far from
the station where the signal is only 25
to 50 microvolts. Even though a re-
ceiver has a sensitivity of 5 microvolts,
a 50-microvolt signal contour can easily
drop to zero momentarily during a
storm or extreme atmcspheric pressure
changes. If one of the control pulses is
being transmitted during such a period,
the set cannot respond, and a commer-
cial will be received or the set will be
left muted, as the case may be. This is
one reason why a good antenna installa-
tion is so important.

A very rough rule-of-the-thumb esti-
mate is that about 2,000 watts of power
is required for each 5 miles from the
station. For example, if consistent op-
eration is desired at 35 miles, 14,000
watts should be available, remembering,
of course, that the curvature of the
earth seriously hampers FM reception
beyond about 50 miles. Working at a
distance of 50 miles from the station
requires a special receiving antenna
and 2 power contour of the transmitted
pattern.

Due to the high sensitivity of the set,
almost any antenna will work in loca-
tions close to the transmitter. The one
possible exception occurs if there are
“dead spots” where there is a high order
of man-made static or interference.

If there is a good signal of several
hundred mierovolts over a radius of 15
to 20 miles, a short length of wire may
be used with the receiver. However, the
performance of the set will dictate how
long or high an antenna is required. Do
not discount the possible advantage of
a good antenna installation where the
power of the transmitter is low or in-
terference is high. The terrain is an-
other thing to consider. If there are
mountains, valleys, or tall buildings be-
tween the transmitter and the receiver,
the signal may be reflected or altered
in its characteristic and cause incon-
sistent operation. Under such circum-
stances, the higher and more elaborate
the anterna system, the better. To over-
come as much as possible the chance of,
noise pickup in the lead-in wire, the
antenna input circuit has been designed
for use with 50- to 7T2-ohm coaxial
shielded cable.

Adjustments

Although the receivers are aligned,
tuned, and adjusted at the factory for
maximum performzance at the desig-
nated frequency, certain field adjust-
ments are necessary at the time of in-
stallation. This is because the test
equipment cannot exactly mateh the op-
erating frequency of the station. These
adjustments include peaking the an-
tenna cireuit to compensate for antenna
length and position. The diseriminator
must be balanced to place it exactly on
frequency. The discriminator circuit is
rather broad and considerable detuning
or out-of-balance condition can be tol-
erated and still provide acceptable re-

i

Photo D—The if. strip has three if., tubes, two limiters, and discriminator.
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ception. But operation of the super-
sonic control circuits depends entirely
on the amount of energy developed at
supersonic frequencies, so that precise
setting of the discriminator is man-
datory.

The r.f. unit and i.f. amplifier are
peaked with a vacuum-tube voltmeter
connected between the a.v.c. return of
the first limiter tube and ground. With
the set receiving the station, the tuning
slugs are adjusted for maximum deflec-
tion of the meter.

After these adjustments have been
made, the receiver is ready to be left on
location if the supersonic control is
working. The installer should remain
with the set until he is certain that this
most important part of the receiver is
operating satisfactorily.

— END —

HUM MODULATION

A bad case of hum modulation ruined
reception on a new AM-FM set when-
ever we tried to use it with an outside
antenna. The trouble was finally traced
to the design of the antenna circuit.

In the original circuit shown at a, the
primary and secondary of the AM an-
tenna coil are connected together and
grounded through a .05-uf capacitor. We
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Antenna circuit for AM-FM receivers.
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cleared up the trouble by disconnecting
the windings and grounding the pri-
mary through a separate .05-uf capaci-
tor as shown at b.

Circuits similar to the original are
used by several manufacturers, so it is
wise to check the antenna coil or loop
whenever hum modulation is encount-
ered in new receivers.—L. H. Trent

FM LIMITER ALIGNMENT

Service technicians often have trou-
ble aligning limiters in FM and TV
sets. This occurs commonly in sets
having slug-tuned if. transformers
with the limiter grid resistor in series
with the secondary. Tuning is broad
and csound distorts on any signal strong
enough to operate the limiter. It seems
that the heavy limiter current saturates
the core. The set sounds better and is
easier to align when the limiters are
shunt fed. Disconnect the grid resistor
from the winding and connect it directly
to the grid. Ground the bottom of the
winding, then connect a capacitor of
approximately 50 puf between the grid
and the top of the winding. Experiment
with the value of the grid resistor.—
Robert Francis.
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Emission Type Tester

Checks Subminiatures

By EDWIN N. KAUFMAN

Photo of the subminiature tube checker.

ILLIONS of subminiature

tubes have been manufactured

in the past few years, but the

commercial market offers no
satisfactory tube tester for checking
them. As most devices using sub-
miniature tubes are crowded for space,
replacement of a tube is often a difficult
job, further aggravated by the possi-
bility that the replacement tube might
be defective. Failure in subminiature
tubes is usually due to an open filament,
low emission, or microphonics. These
faults are easily detected by this emis-
sion type tube checker designed by the
author. :

At first thought it may seem an easy
product to design, but it presents a
number of problems. For instance, Ray-
theon tubes have short leads (CX)
which directly plug into subminiature
5-, 6-, or 7-contact sockets, or long leads
(AX) which are soldered directly into
a circuit. The long leads are difficult to
plug into a tube socket and also are
difficult to clip to. This is because four
or five clip leads spread the tube leads
out so far that the glass tube lead seals
are in danger of cracking. The Vic-
toreen tubes are exceptionally hard to
test because the tube leads are long and
are in a square pattern, with one lead
in the center of the square. The Ray-
theon tubes have various filament volt-
ages and current ratings.

Two different instruments have been
constructed. Model 100 tests tubes with
1.5-volt filaments only. The second, a
more elaborate instrument, model 101,
checks filament voltage so that both
1.5-volt and 6-volt tubes can be tested.
A safety feature on the pictured tube
checker (model 100) consists of a test
switch 82 which prevents either fila-
ment or plate voltage from being ap-
plied to the tube to be tested until the
switch is pressed; then the emission is
read. This prevents filament burnouts
due to the leads twisting against each
other when inserted into the tube
socket, or to possible misplacement of
leads, as it permits a double check be-
{fore the test switch is thrown. Model
100 is diagrammed in Fig. 1, and model
101 in Fig. 2.

Two methods have been used to con-
nect to the tube checker tubes which
do not have socket leads. One has a
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plastic block with metal-lined contact
holes (model 100), while the other re-
quires soldering to small terminal lugs,
properly spaced. Tiny clips have been
used, and are a possibility, but we
prefer soldering pins, which will be dis-
cussed further. This method of attach-
ing long-lead subminiature tubes is
tedious if any quantity are to be tested,
but it does provide for a positive test.
Subminiature tube sockets can be ob-
tained from any radio wholesale house,
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Fig. 1—Schematic of Model 100 checker.

to be used with tubes requiring sockets.

It is advisable to adapt one of the
two tube testers diagrammed to test
only a few specific tubes. For instance,
tube checker model 100 was designed
mainly to test Victoreen tubes VX41A/-
5800 and VX32B/5803 and the Ray-
theon electrometer tube CK571AX.
Model 101 tests all 1.5- and 6.0-volt
tubes. Generally it will be sufficient to
test 5 or 10 sample tubes and allow a
plus or minus 10 to 209 to find what a
tube’s plate emission should be. Tubes
with higher than normal emission may
cause as much trouble as tubes with
low emission.

Defective tubes usually are so low or
so high in emission that there is no
doubt they are defective. The amount
of microphonics that is permissible de-
pends on the circuit the tube is used in.
Some tubes are extremely bad, micro-
phonically speaking, but are still satis-
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factory in the circuits they were de-
signed- for. Electrometer tubes must be
handled with care during the testing
procedure so that the base of the tube
does not become dirty from moisture,
dirt, or grease from the fingers. This
includes care in soldering so that
neither does the rosin flux splutter on
the base nor heavy flux fumes surround
the base.

A tube tester of this type is a neces-
sity any place where subminiature tubes
are used. Persons unfamiliar with these
tubes should get tube data sheets from
the various tube manufacturers. Many
different types of these tubes can be
obtained and they have many uses
other than in hearing aids and nuclear
equipment. For example a very small
multitube pertable radio can be built
using these tubes. (See RADIO-ELEC-
TRONICS for March, 1951.) They also
lend themselves to model airplane
remote-control applications.

Construction pointers

Constructing the tube checkers dia-
grammed here is relatively simple. The
chassis size is 7% x 4% x 4% inches for
the model 100 tester. A D’Arsonval
meter of about 100 microamperes is
used, but a meter from 50 to 200 micro-
amperes is satisfactory. One or two 7%-
volt C batteries and a push-or-rotate-to-
test switch of the appropriate number
of contacts (see diagram) will be re-
quired. The other parts are easily ob-
tained standard resistors and switches.
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Fig. 2—Circuit of Model 101, which is
for 1.5- and 6-volt subminiature tubes.
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In some instances it will pay to.have
provision to test Raytheon tubes with
both short and long leads as well as Vie-
toreen and Sylvania tubes. The tube
tester illustrated (model 100) has two
tube sockets which are wired in parallel,
one for Raytheon tubes and one for Vic-
toreen tubes. The two center contacts
shown between these two sockets were
for experimentation only and are not
being used now. The tube socket as used
in the pictured tester can be made on a
piece of lucite or some other plastic
about % inch thick, 1 inch wide, and 4
inches long. Cut about a foot of ¥4g-inch
hollow brass tubing (obtained from any
model airplane shop) into 10 pieces 3
inch long. Lay out two socket holes as
shown in Fig. 3 on the lucite block,
spreading the socket holes about 34 inch
apart. Drill through the lucite with a
No. 52 drill. Press the brass tubing into
the lucite until it is flush. Solder the
tube tester leads to the exposed ends of
the tubing, being careful not to block
the open end of the tubing and not to
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Fig. 3—Typical tube base connections.

spoil the lucite with too much heat. In-
stall the .socket block as illustrated in
the photo. If it is preferred to solder the
tube leads to a terminal instead of using
the insertion socket, follow the above
procedure but cut the brass tubing to
1%-inch length and allow % inch of the
tubing to stick above the lucite block.
Notch the end of the brass tubing for
ease of soldering the tube leads.

Operation

Both models of the tube tester oper-
ate the same way, and the procedure is
simple. Once the tube is attached to the
tester, the meter reads the filament cur-
rent when switch 81 is in position A.
Then, in model 100, switch S1 to posi-
tion B and adjust the potentiometer so
that the meter reads correctly for the
tube being tested. The meter need not
be calibrated in volts, as long as the
correct reading for any particular tube
type is known. 83 and S4 can be set so
the meter reads either plate or screen
current, or they can be set so the meter
reads their sum.

Model 101 is used in the same way,
except that a switch is included for
changing the filament voltage.

Moteriols for Tube Checker Model 100
Resistors: 1—27,000; 1—!00,000-ohm, 1—22-megohm,
I/o-watt; 1—500,000-ohm potentiometer.
Miscellaneous: |—I1.5-volt, 1—7V,-volt botteries; 2—
s.p.d.t.,, 1—3-pole, 3-position, I—2-pole, 3-position
switches; 1—I00-ua meter; chassis, hookup wire,
assorted hardware.

Moterials for Tube Checker Model 101
Resistors: 1—5,200; 1—12,000-ohm, Y,-wott; 1—50,000-
ohm potentiometer.

Miscellaneous: 1—d.p.d.t., !—2-pole, 3 position, 2
—s.p.d.t. switches; 2—7.5-volt baotteries (one with
| 5-and é-volt taps): |—I-ma meter; chassis, hookup
wire, ossorted hardware.

Signal Tracing System

Eliminates Time Waste

By JOHN D. BURKE*

HAT is the best method of
signal tracing?
The sensible thing is to
divide your radio in half,
and again in half, and so on, to the
exact location of the trouble.

The halfway-point in a radio set is
the second detector. In that vicinity,
the volume control is the best single
spot for a number of signal tracing
tests. Therefore we move now—and this
may be very soon after the set came out
of its cabinet—to the top of the volume
control (the terminal to which the arm
rotates when on full.

Here you can find three kinds of volt-
age. The signal, which is supposed to
come through your i.f. stages, is there
in its i.f. waveform. Not so strong as it
appears at the second detector diode or

‘grid, but enough so you can pick it off,

measure it, and listen to it through your
tracer.

If you are using a tuned tracer, you
can, as the author does with his modi-
fied Hickok Indicating Traceometer, dis-
tinguish between the i.f. and audio volt-
age, which is also present at the top of
the volume control. This cannot be done
with an untuned tracer.

The other voltage normally present
here is the a.v.c., if the set uses the vol-
ume control as a diode load. Otherwise,
a.v.c. will be found just the other side
of a coupling capacitor.

Another simple test at the volume
control is a finger test to determine the
condition of the audio stage and the
loudspeaker. A loud roar, screech, or
“grid hum” normally comes out of the
speaker. If weak, suspect trouble.

A.v.c. is always very conclusive. If

the a.v.c. swing seems normal as you

tune across local stations, you know
that the signal is reaching the second
detector and is being rectified into a.v.c.
voltage. A.v.c. can be checked by a
v.t.v.m., electron-ray tube, or 20,000-
ohm-per-volt meter.

These tests take only minutes—even
seconds. You are at the crossroads.
Turn toward the front of the set, or the
back, according to what the top of the
volume control has told you.

Your signal tracer can lead you to the
particular parts or tubes at fault. In
the following procedure each of the pos-
sibilities need not be checked one by one,

* This article is based on a chapter in Rapid
Radio Repair, a book recently published by the
same author.
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but they are given as practical exam-
ples of what may be found.

Furthermore, this method accounts
for the possibilities of intermittent
trouble and of several troubles in com-
bination. By keeping the volume control
as our “base of operations” we can
move freely in either direction.

The front end

Let us say the trouble calls for a turn
to the front—no signal, weak signal,
modulation hum, distortion, or intermit-
tency. .

Shall we plod or leap? Let us leap—t
the plate of the mixer tube. (Most radio
sets use a converter-mixer.) Here we
find another interesting spot. Several
voltages here—normally two of which
are strong: the d.c. plate voltage, and
the i.f. signal voltage (if the oscillator
is working, if a station is tuned in, if
the oscillator is beating with it at the
proper frequency, if the plate circuit is
tuned to the proper frequency—and all
else is well).

With our tuned tracer, we check for
the i.f. signal.

If our tracer is not tuned, we check
for signal at the mixer plate, and hope
that it is the if., not the incoming sig-
nal which has not been battered about
as it should have been by the oscillator.
Since the plate is supposed to be tuned
to the i.f. frequency (and it probably is
if no one has been playing with the
screws), you won’t hear much unless
the oscillator is working. If it seems not
to be, jump to the oscillator grid with a
v.t.v.m. or sensitive meter and check for
a negative voltage (say, 2 to 15 volts).

1f our tracer is tuned, we can easily
handle any oscillator troubles. If un-
tuned, we at least know that the trouble
is in the oscillator and proceed accord-
ingly.

With an oscillator working, presuma-
bly at the right frequency, and still no
proper signal, we know that our trouble
is in the converter tube itself, the r.f.
input circuit, the r.f. stage (if there is
one), the bandswitch (likewise), the an-
tenna coil, or possibly the a.v.c. If we
have a tuned tracer, we test at an in-
coming r.f. signal right up to the an-
tenna. If untuned we do our best. At
any rate, we are about to pin down any
trouble, and already know its general
location.

We have skipped the i.f. stages. Sup-
pose all is well at the miver plate. Go

RADIO-ELECTRONICS for
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back to the i.f. plate (if more than one
i.f. stage, go plate to plate) and find all
sorts of possible troubles, many of
which are the same as might be found
in the r.f. or mixer.
Oscillation:—due to defective tube, too
high screen voltage, open screen or
plate bypass, open a.v.c. bypass, lack of
shielding, loop too near the if., grid
wire too near plate wire, ground wire
off socket, ete.
No amplification:—open coil, open
screen supply, shorted screen or plate
bypass, dead tube, tube getting no fila-
ment (or heater) voltage, open grid
circuit, open cathode circuit, grounded
grid circuit, ete.
Sometimes i.f. trimmers are at fault.
They may have been turned (by you
perhaps?), and there’s nothing deader
than a radio with its i.f.’s out of line.
Once in a long while you may find a
shorted i.f. trimmer. Check the resist-
ance of the coils with an ohmmeter. If
too low, suspect a short. If too high, it
may be either a break in the circuit
with a high-resistance contact (which
causes bad noise), or, sometimes Litz-
wound coils have one or more strands
not soldered, and the Q falls way off.
Hum:—a cathode shorted to a heater,
in the i.f.,, r.f., or mixer, will inject hum
which is heard only when a station is
tuned in—off station, no hum. (Hum
modulation.)
Noise:—noisy tubes, loose connections,
loose shields, poor sockets play havoc
in the i.f., r.f., and mixer.

The audio end

If all is well at the top of the volume
control-—as far as the i.f. signal reach-
ing that point is concerned—and there
is trouble between that point and the
listener’s ears, how do we proceed?

Again we skip—to the output tube
(or tubes). We switch to audio tracing.
How is the signal at the grid (or
grids) ? At the plate (or plates)?

If OK. there, we move on to the loud-
speaker and output transformer and
look for:

Open voice coil. Broken or loose flexi-

ble leads causing a rattle in the

speaker.

Open secondary (rare). Shorted sec-

ondary (rare).

Some defect in

(common).

No magnetism due to field coil open.

Voice coil rubbing or jammed. Iron

filings, especially in auto sets. Broken

connections.

Tone control capacitors shorted or

arcing over on high volume.

Stiff, torn, or dried up cone; or one

that someone has “fixed”.

If all was not well at the output tube
plate, and at the grid the audio signal
was good:

Shorted coupling ecapacitor ecausing

the output tube grid to be positive,

or at least, not sufficiently negative.

Positive voltage on grid due to gassy

or otherwise defective tube. (This

may take a little time to develop as
the set warms up.)

Open grid circuit.
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the primary

Open cathode resistor (usually

caused by a shorted plate-to-cathode

capacitor or by a positive voltage on

control grid ecausing too high a

current through the tube).

Bad tube—tube tester may

“good”—try substitution.

Insufficient voltage-—plate, screen, or

filament.

Wrong bias.

Open cathode bypass.

Bad filter capacitor—you’d be

surprised.

Output transformer not matched to

tube.

Mismatch in push-pull stage.

Inverter circuit or tube defective.

We are back now, to our combination
second-detector, first-audio tube. Some
sets separate these two functions; most
commonly they are in one tube. If the
signal is O.K. in its i.f. waveform at the
top of the volume control, but does not
appear as audio of good quality and
strength at the plate of the first audio
tube, look for:

Bad tube.

Defective volume control.

Open coupling capacitor.

Shorted r.f. bypass at plate of first

audio.

Open screen.

Open or shorted screen bypass.

show
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Open or shorted mica capacitor.
Open or wrong value plate resistor.
Open or wrong value cathode resistor
or circuit.

Grounded grid.

Open or wrong value grid resistor.

Leaky coupling ecapacitor which
allows a.v.c. voltage to reach the first
audio grid.

Possibly i.f. voltage is insufficient for
detection—check again. (A very few
sets have a squelch circuit. You may
run into this.) Or the plate eircuit may
have its own filter which is shorted.
Open cathode bypass is another possi-
bility, or something wrong in the diode
cireuit (possibly tuned circuit is shorted,
not in alignment, or has a loss due to
high resistance somewhere).

We are back now from our little tour
of a radio set. Somewhere along the
road we have foind and promptly cured
one or more troubles. The set is play-
ing. How well depends on several fac-
tors which will require more study on
the part of those who want really to
master this trade.

The author uses this approach to
repairing radio sets every day, as the
owner, sole mechanic, and the man-who-
must-be-able-to-fix-everything-that-
comes of a one-man repair shop in New
York City. It works so well that he
advertises, “Service While You Wait.”

—END—

V.T.V.M. Uses Inexpensive Meter

Most vacuum-tube voltmeters are
designed around a d.c. meter having
sensitivity of 500 microamperes or
higher. Such instruments are relatively
expensive and many constructors hesi-
tate to use them because their move-
ments are delicate and easily damaged.
A simple a.c. v.t.v.m. which can be con-
structed from an inexpensive 1l-ma
meter and a few other components is
described in Radio en Televisie Revue
(Antwerp, Belgium).

The circuit consists of 6F5 and 6C5
amplifiers and a 6K5 indicator tube.
The meter is connected across a resist-
ance bridge which has the 6K5 as a
part of one of the arms. The bridge is
balanced and the meter zeroed by ad-
justing the 600-ohm variable resistor in

the negative leg of the power supply.

The instrument reads full scale with
20 millivolts applied to the grid of the
6F5. The voltage divider across the
input provides for full-scale ranges of
20, 100, and 500 millivolts, and 1, 2,
10, 50, and 100 volts. The input resist-
ance is constant at 5 megohms on all
ranges.

The instrument may be calibrated by
connecting it across the output of a
variable a.c. source in parallel with an
accurate a.c. meter. The accuracy of
this and similar instruments depends
on careful calibration and the use of
precision resistors in the voltage
divider. These resistors should have an
accuracy of 1% or better if the calibra-
tion is to be correct. —END—
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Low-Cost Oscilloscope

is Easy to Build

By
ROBERT C. SANFORD

Photo of the instrument.
Its desien is simple, yet
adequate for most needs.

HY not make a stab at
making your own oscillo-
scope? Too complicated, and
too expensive? Not so—if you
do all the work yourself, and cut a Underside of the scope.
few corners. The transformer is mount-
A scope for AM and most FM work ed askew to reduce hum.
needs only ordinary amplifier and sweep
circuits. These are fairly simple for
the average constructor. The circuit for . The C-R tube and high-voltage
such an instrument is shown in Fig. 1. power supply.
Each section of the scope should be 2. The low-voltage power supply.
considered separately. They are: 3. The amplifiers. Power Supplies
The high-voltage power supply des
g INTENS 3API pends on the C-R tube used. The most
S oon | 7259, common service scopes use a 3-inch tube
which needs 1,000 volts d.c. to operate.
This poses the problems of power trans-
former, rectifier, and input filter capac-
itor. The average small power trans-
former has a secondary of 350-0-350
volts, which will give 700 volts across
the entire secondary. The peak value of
this is 1.414 times 700, or approxi-
mately 1,000 volts. This will provide
enough d.c. voltage for the tube as the
current drain is negligible.
= Using a half-wave rectifier and the
- LA entire secondary, the output with no
25725 ¢ AAA— 2 load will be this peak value. Since the
ONVEET (L o C-E tube draws practically no current,

orr)on it and the bleeder has very high resist-
AAA AAA- j s T ?-251 EXT SYNC ance, it is almost the same as no load.

—

4. The sweep circu?
5. The synchronization ®

5vY3-G HVIREGT .5 LL5KV OR MORE

<
<
P
<

VERT CENT
peL L

ANKAA
VWV

W ON EATTE A M Tt
6.3v > adiew X T
N %‘ F— AMAA

- HORIZ

E 2.5v ty < 4.7K 10K/I1W & CENT
T4
FA

¥ <

V¥

! T 65J7 o ! This 1,000 volts is filtered by a 0.5-uf
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eRt AN T L.25 rating of 1,500 or more to bhe sgfe.
N s’ ] 884 390 Using a cheaper, low-voltage capacitor
here may result in blowing a rectifier
tube, so it is worth a little extra
expense.
3620 The rectifier tube should have a
S maximum inverse peak voltage rating
HORIZ AMPL Re Y of over 2,000 volts. This is the 1,000
volts peak of the power transformer,
plus the voltage across the filter capaci-
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able at the time, even though it has a
peak inverse rating of only 1,400 volts.
Used as a half-wave rectifier, there is
current flow in both halves at once, and
when not conducting, both halves are
dead.

This power supply operates with a
positive ground, and the elements of
the C-R tube that are hot are the fila-
ment, cathode, grid, and, to a lesser
degree, the focusing anode. When
checking voltages, remember this, and
save yourself a nasty shock. The load
is a voltage divider, providing adjust-
able voltages for the grid and focus,
and the negative centering voltage.
This is shown in Fig. 2. The centering
controls go from a negative 50 volts on
the high-voltage supply, to a positive
50 volts which is obtained from the low-
voltage supply.

The low-voltage supply shown in
Fig. 3, is half-wave, using the center-
tap of the power transformer. This
gives a 300-volt d.e. output, with the
negative side grounded. The load is a
voltage divider giving the screen volt-
age for the amplifiers, 50 volts for the
centering con:rels, and a low voltage
(3 to 8 volts) for the bias on the gas
tube sweep oscillator.

Greater control of centering is possi-
ble, if desired, by making the two

o e e e my ik

centering voltages greater than 50 B
volts. This value was chosen for the |
3-inch tube because it has a deflection |

Amplifiers

The amplifier response should be as
nearly flat as possible over as much of
the range as is to be examined. Tele-
vision uses pedestals for synchronizing
pulses, which are similar to square
waves of short duration, or high fre-
quency. If a square wave is shown on
the screen, and the amplifiers have poor
low-frequency response, the front edges
of the wave will be rounded. If there is
poor high response, the trailing edges
will be rounded, or slanted.

Low-frequeney response is improved
by using large, low-voltage -electro-
lyties across bias resistors, large screen
bypasses, large coupling capacitors,
and large electrolytic capacitors across
plate-filter resistors, if any. High-
frequency response is improved by
using pentodes, low values of plate
resistors, and keeping wiring capaci-
tance low. The amplifier circuit is
shown in Fig. 4.

Most scopes have provision for
switching the input to the deflection
plates directly, or through the ampli-
fiers. Two panel controls are eliminated
if you put s.p.d.t. switches on the
amplifier gain controls. When the con-
trols are thrown to zero gain, the
switch throw conneects the plates direct
to the input.

Time base circuits

The picture on a scope screen is a
graphical representation of a voltage
waveform. The signal goes positive or

i negative (up or down on the screen)

sensitivity of 75 volts per inch. This [

means tkat 75 volts gives a deflection of |
1 inch on the screen. Halfway to each |

side of the screen from the center is
% inch, or about 50 volts. Certain types
of traces, such as audio oscillators
swept through the range for audio
response curves, may need further con-
trol of centering to get half the picture
only on the screen.

Since both power supplies are half-
wave, the filtering must be better than
usual. The ripple frequency is 60 cycles,
instead of 120. Poor filtering in the low-
voltage supply is noticeable as a 60-
cycle pattern on the screen. Poor filter-
ing in the high-voltage supply is not
normally noticeable, as it causes no
deflection. Any hum voltage is applied
to the elements of the C-R tube, and
will intensity-modulate the spot. If a
Z-axis is included, the filtering must
be good enough to eliminate this
modulation.
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while time passes. Time is represented
by a steady movement from left to
right across the sereen, and the voltage
that produces this steady, linear move-
ment, is called a sweep. The perfect
sweep wculd be one that sweeps the
trace across the screen at a constant
rate, and then flips it back to the
beginning instantly, to start another
sweep.

A voltage that will accomplish this
slow movement and then a fast retrace
is in the form of a sawtooth, as in
Fig. 5. The slow build-up of the saw-
tooth is the gradual movement across
the sereen, and the sharp drop at the
end is the quick retrace. This voltage
may be produced in several ways, but
usually is from a gas tube such as the
884 or 885. These tubes ionize at a
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high plate voltage, producing a low-
resistance path from cathode to plate,
then de-ionize at a low plate voltage.
Tke grid is supplied from a low-voltage
negative bias supply, and controls the
ionization voltage. More negative bias
means high ionization voltage, and less
negative voltage means lower ioniza-
tion voltage.

The plate of the tube is fed by a
resistor, and is bypassed to ground or
cathode by a capacitor. When the
switch is thrown, the capacitor starts
charging to the supply voltage. The
larger the capacitor or resistor, the
longer this charging takes. When the
voltage across the capacitor (plate
voltage) reaches the tube’s ionization
voltage, the tube fires and discharges
the capacitor. When the voltage across
the capacitor drops to the de-ionization
voltage of the gas tube, the tube stops
conducting, the capacitor starts charg-
ing, and the process repeats.

The voltage across the capacitor is
the output sawtooth voltage. If the
tube fires before the capacitor gets very
far along on it’s charging curve, the
output sawtooth voltage is practically
linear. If the bias on the gas tube is
too low, the ionization voltage will be
too high, and the sawtooth will have a
curve on the charge portion instead of
a straight line. The bias should be ad-
justed for maximum output, while keep-
ing the sawtooth linear. The frequency
of the sweep oscillator is set by an
adjustable capacitor across the plate,
and the plate resistor is made variable

_ for fine fregquency control.

The linearity of the sweep oscillator
can be checked approximately by feed-
ing a known waveform, such as a sine
wave (from the secondary of a filament
transformer), to the vertical input. If
the waveform crowds up at one end of
the sweep, -he linearity needs acjust-
ment. A mcre accurate way is to feed
sharp pulses (obtained by differentiat-
ing a squar2 wave) to the vertical in-
put. The pu_ses will be equally spaced if
the sweep is linear.

i
The upper limit of frequeney for gas-
tube oscillators is 15,000 t> 20,000
cycles, due to the time necessary for
the tube to de-ionize during ezch cycle.
Vacuum-tube oscillators, such as multi-
vibrators, will give higher frequencies,
but are not necessary for most scope
work. The sweep amplitude should be
high enough, so that when used with
the amplifiers, it will spread the pattern
several times wider than the screen. If
the amplifiers do not have a fairly wide
range, the sawtooth sweep will be


www.americanradiohistory.com

Servicing—Test Instruments

38 {

distorted and will result in distorted
patterns on the screen.

Synchronization

You can now adjust your pattern on
the screen, till it shows what you are
after, but you will find that it drifts
slowly across the sereen, no matter how
carefully you adjust it. The synchro-
nization (SYNC) control, allows a small
portion of sync signal to be fed into the
grid of the gas-tube oscillator, which
causes it to lock-in or synchronize with
the pattern being studied, and makes it
stationary. This voltage causes the gas
tube to fire slightly earlier or later than
normal, to effect the lock-in.

Syne signals are usually a small part
of the output of the vertical amplifier,
but provision is generally made for
internal 60-cycle syne, and connection
to some external source. Commercial
scopes isolate the syne signal from the
gas-tube grid through a 1-to-1 trans-
former, but it is simpler and cheaper to

390

CURRENT
LIMITING
SYNCIN .25
° o0 °
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O e " Tme—
LINEAR SWEEP NON-LINEAR SWEEP

Fig. 5—The sawtooth generator hookup
with linear and nonlinear waveforms.

tie it in through a coupling capacitor
as shown in Fig. 6. If you do this, you
may find that it over-synchronizes at
times. This can be checked by running
an r.f. signal into the vertical amplifier,
and observing the pattern. Over-sync
shows up as a slanting of one end of
the pattern from the vertical, ani if the
low voltage filtering is insufficient, the
slanted end will take the form of an
ellipse, due to 60-cycle hum in the
vertical amplifier plate circuit.

For most work, this effect is not seri-
ous, and may be reduced by reducing
the value of the series plate resistor
used to feed the syne signal into the
gas tube. Over-sync is the bugaboo of
all who first operate a scope. The less
syne you can use, the better your
pattern.

Construction kints

Always remember that the high-
voltage supply is dangerous and that
the elements of the C-R tube that
should be safe are hot. This 1,000 volts
probably won’t kill you, but it may
make you wish it had.

The centering controls go to positive
and negative voltages that are sup-
posed to be equal. If they are not, some
of the bleeder resistors may burn up
due to current flowing from one power
supply to the other. Treat the ampli-
fiers as you would any other high-gain

amplifiers, and keep the leads short and
direct, with plate and grid circuits well
separated. Keep the sweep circuits
away from other circuits, and, if pos-
sible, shield them from the rest of the
scope. They may produce r.f. hash
under certain conditions.

Isolate all incoming signal circuits
with at least a 0.25-uf capacitor, and
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Fig. 6—A circuit for applying a sync
signal to the gas tube sweep generator.

be careful when working on a.c.-d.c.
equipment. A capacitor in the ground
lead is the best bet. If at all possible,
get a power transformer designed for
scopes, as it will be magnetically
shielded. The author used a simple re-
placement transformer, and had to
nount it askew under the chassis to
avoid magnetic deflection. Check fila-
ment windings on the power trans-
former, and see that all the windings
are separate. The author wired his and
then found that the 2.5- and 6.3-volt
windings were one single winding,
tapped for the lower voltage. This
meant taking it apart and winding two
separate filament windings in place of
one.

If magnetic deflections bother you,
whether from the power transformer

or external fields, a piece of 3-inch iron
pipe will stop them; just place it
around the C-R tube. Electrostatic
pick-up may be reduced by enclosing
the scope in a complete cover of sheet
iron. Use shielded mike cable for leads,
and phone plugs and jacks for con-
nectors. Power supplies built on a sepa-
rate chassis, and kept away from the
scope, comprise one way of minimizing
deflection difficulties.

The author used a 3AP1 C-R tube,
which has a 2.5-volt filament. The 6.3-
volt equivalent is the 3BP1, and both
are available on the surplus market at
very low cost.

No layout has been given, for every-
one has his own ideas. Mount the power
transformer directly behind the C-R
tube if possible, even though you have
to build a bracket to support it. Use a
ring-type socket for the C-R tube, and
cut the ring so that it doesn’t quite
complete a circle. This will give a loose
mounting, and allow the C-R tube to be
rotated to get correct positioning. The
author mounted three spare sockets,
and some other spare parts, in his, to
take care of future developments.

Materials for Oscilloscope

Resistors: 2—390, 2—620, |1—I1200, 2—4,700, 2—
100,000, 1—270,000, 1—750.000-0hm, 2—I, 1—2.5-
megohm, !/p-watt; 1—10,000-ohm, |-watt; 1—22,000-
ohm, 2-watts; 1—2,000, 1—100,000, 1—250,000, 4—500,-

000-ohm, |—2 megohm potentiometers.
Capacitors: 1—600-uuf, mica; 1—.0025, [—.0l, I—
05, 2—0.§, 6—0.25-uf, 400-volt, poper; 1—0.5-uf,

1,500-volt, oil filled paper; 4—8-uf, 450-volt, |—25-uf,
25 volt, electrolytics.

Miscellaneous: 1—350-0-350 volt power tronsformer
with 6.3-, 5-, and 25-volt windings; |—é-h, 300-ohm
choke: 1—5Y3-G, |—&X5, |1—884, [—3API, 2—6SJ7
fubes and sockets; |—s.p.d.t. switch on vert. gain
control: I—s.p.s.t. switch on horizontal gain control;
|—s.p.s.t., I—d.p.d.t., |=3-pole, l]-position, switches:
chassis, hookup wire, assorted hardware.

— END -

Revamping the Chanalyst

The RCA-Rider Chanalyst is one of
the most versatile signal-tracing instru-
ments. Tts r.f.-i.f., a.f., oscillator, and
meter channels can be interconnected
s0 the performance of any of a re-
ceiver’s stages can be continuously
monitored. In the average test setup,
the test cables drape down over the
workbench where they are always in
the way. This disadvantage is easy to
eliminate by making some revisions in
the phone jack circuits.

Substitute two midget 2-circuit phone
jacks (Mallory type A-2A or equiv-
alent) for the open-circuit jacks at the
inputs to the meter and aundio channels.
The original wiring of these jacks is
shown at a and the revisions are shown
at b. The channels interlock automati-
cally when test cables are removed
from the r.f.-i.f. and a.f. input jacks.

In early models, the wattmeter re-
ceptacle and audio output jac' are on
the back of the instrument. These
models can be modernized by installing
the wattmeter receptacle in place of the
meter-zero control and mounting the
audio output jack below and to the
right of the oscillator tuning control.
Mount the meter-zero control on a strip
fastened between the brackets support-
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ing the indicator tubes. This control
will be some distance behind the panel
so it must be fitted with an extension
shaft.

The oscillator channel of the Chan-
alyst can be used for signal tracing in
the i.f. amplifier strip of FM receivers.
Use the audio probe for the first i.f.
stage and the r.f.-i.f. probe for the sec-
ond i.f., limiter, and detector circuits.—
L. H. Trent

INDICATOR
METER| |RF-iF CHANNEL | [ AUDIO AMPL | | AND RECT
CAUOIO)
N 1 S ST 1 o
ouT
DC OUT PIN
a
INDICATOR
METER| | RF-IF CHANNEL | |AUDIO AMPL | | AND RECT
(AUDIO)
= W‘,é | -
N N |ApoouT N " out
DC OUT

b

The original test jack wiring is at a,
and b shows the revamped jack circuit.
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Designing A Signal Generator

By R. G. YOUNG

OME time ago I looked at my old
(so-called) signal generator and
decided it was high time it joined
the junk pile.

Not that it did not work—in spite of
the fact that it consisted of no more
than a refurbished one-tube blooper
(see Fig. 1)—but I felt something
more modern and preferably a.c.
powered was desirable.

A seemingly nice little circuit (Fig.
2) found in a magazine caught my

fancy.
001
20 |4+
Loose coupiep | 0001 3
N 4 160V
out £ 2 L
;E __Jwo0K s N
50K <
24K
; 1t
% [o:c/on-orr =¥
i} e
Hi FREQ BUZZER fo—
MOD ON-OFF

Fig. 1—The old blooper was outmoded.

When built, it certainly seemed a nice
job; neat, compact, and everything.
On test it belied its good looks.

It certainly oscillated with vim and
vigor; but when the modulation was
switched on, the signal spread all over
the band. In other words, alignment of
receivers by ear was impossible.

Before throwing it out, however, I
tried it on a receiver when unmodu-
lated, using a v.t.v.m. on the diode
load to get an indication.

Another snag then showed itself.
Adjusting the output altered the tun-
ing. Not much, it’s true, but enough to
cause confusion on a sharply tuned
receiver. The old blooper outshone it
easily!

It was at this stage I decided on

my requirements, which are fairly
average:
A. Simple output control good

enough, but variable over a wide range
(down to a few microvolts) with
vernier adjustment.

B. Tuning to be rock-solid, once set.

C. Modulation depth to be adjustable
from zero to overmodulation. Over-
modulation facilitates finding the
signal on a receiver badly out of
alignment.

It s®med the best plan to use two
separate (r.f. and audio) oscillators,
coupled through a mixer tube to output
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This 5-band variable-modulated job is easy to build

and covers all the technician’s normal requirements

control. See Fig. 3. Since the oscillators
are isolated from each other, any type
could be used.

A transitron is always said to be a
steady and stable oscillator. One such
arrangement is shown in Fig. 4. This
oscillator operates by negative trans-
conductance between the screen grid
and the suppressor grid of r.f. pen-
todes. By coupling screen and suppres-
sor with a capacitor, any tuned circuit
connected between these. grids and
ground will oscillate at its natural
frequency.

On assembly, however, it did not
seem as good as might be expected. In
the first place, it was none too keen on
starting to oscillate, although, once
started, it continued to do so. I found
it necessary to click the power switch
to shock-excite the tuned circuit into
action after warmup.

Altering resistance values helped a
little, but values seem rather critical,
a 20% variation making an appreciable
difference, and each individual tube of
the same type required a different
resistance.

This was not the only trouble. The
unit also had the rather strange char-
acteristic of suddenly shifting fre-
quency (about 1 ke at the lower end of
broadcast band) at irregular intervals.

“Suddenly” is meant quite literally;
the shift was with a definite “click” in
the loudspeaker.

Several tube specimens were tried, as
the shift seemed likely to be due to
electrode (grid) movement. All suf-

33K

2
-
L
<

>
AF TRANS’I}L‘?

Fig. 2—Hookup for a 1-tube generator.
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Fig. 3—Block diagram for a signal gen-
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Fig. 4—The transitron was tried but
discarded because it is too critical
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Fig. 5—Circuit of the audio modulator.
The variable capacitor selects pitch.
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Fig. 6—Schematic of the complete sig- B sv qu::'\"
nal generator. Stray radiation is small. =8""16=

fered more or less from this trouble,
which was not just a warmup effect,
but continued over a period of several
hours.

With some reluctance the transitron
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was scrapped, because wave changing
was delightfully simple—just a single
pole switch! But its queer ways just
could not be tolerated, particularly as
it was no improvement on the old
blooper (in fact, not as good in many
ways).

The audio oscillator gave no trouble
at all. It is shown in Fig. 5. The R-C
network is included to eliminate high
harmonics and keep the bandwidth
narrow.

It did not oscillate on first assembly,
but reversal of the audio transformer
primary soon put that right. The trans-
former in the audio oscillator circuit
can be any audio interstage unit that
has a turns ratio of about 3:1.

The present capacitor gives a useful
variation of pitch over an octave or so.

The choice of oscillators lay between
the blooper, using a tickler coil, or the
electron-coupled oscillator (beloved of
ham radio), using a tapped inductor.

The tickler-blooper circuit was the
final choice, not because the e.c.o. is
not a good idea, but because by adjust-
ment of tickler winding size, it is pos-
sible to obtain a wider sweep of fre-
quency on each range with the separate
winding.

The final design (see Fig. 6) was
eminently satisfactory, and oscillated
smoothly on all bands, although with
some variation of output over the
range. This was not considered to be
very important, since the generator
was not intended for laboratory tests.

All went well until the unit was
mounted in a box intended to screen
any strays as well as keep the dust out.

So long as the works were exposed
‘to the sky there was no drift; but when
enclosed, a slow drift set in caused by
the coils warming up. This drift lasted
about two hours before thermal sta-
bility was reached.

All kinds of remedies were tried, but
none proved efficient on test.

Probably this drift could be corrected
by using temperature compensating ca-
pacitors in the r.f. oscillator circuit.
This did not seem a worthwhile refine-
ment for the uses for which the gen-
erator was built.

So now the generator is used with no
box. Contrary to expectations, the
direct radiation is very low and can-
not be picked up ecasily even a yard
away.

Coil Data
Band Range “Tuning coil Tickler
1 | 380t 150T No. 100T No.
1.000ke | 30 B&S | 48 B&S
B 550 to | 100T No. 75 T Na.
1500 kc | 30 B&S | 48 B&S
' e a4 40 T No. 30 T No.
3 |15 to 4 mci 358es’ | 48 B&S
4 .| 15 T Na. 12 T No.
4 |4t 10 me | T3opes | 48 Bes \
— 6 T No. 7 T No.
5 | 101030 me| 5y ges 48 B&S |

Since it is not intended to deliver
output below about 10 microvolts, this
does not matter at all. If it did, the
generator can be put in its box and
allowed the requisite two hours of drift.

The layout of the signal generator is

not critical if a few simple precautions
are followed. Mount the oscillator coils
close to the bandswitch to keep the
leads as short as possible. This is es-
pecially important for the higher fre-
quency bands whose coils should be
mounted nearest the switch. Keep all
the r.f. leads as short and as neatly
dressed as possible to avoid stray pick-
up and radiation.

There is a space behind the coils on
the chassis for any future additions,
such as wobbulators, etec.

As it stands, it will cover 999% of all
normal AM requirements and can even
be used as a phono-transmitter, if de-
sired. If the cathode bias resistor is
made adjustable (0-2,000 ohms), a

much greater depth of modulation can
be obtained without distortion than is
usual with these devices.

The table shows data for the coils.
Wire gauges are not. at all eritical and
are a guide only. The tickler coil is
spaced % inch from the tuning coil on
ranges 1 and 2, touching on range 3,
and wound on top of the tuning coil on
ranges 4 and 5.

Coils on ranges 1, 2, and 3 are jumble
wound, ranges 4 and 5 eclose-wound.
Silk-covered or enameled wire may be
used. Coils may be adjusted in position
by shifting turns or stripping off a
turn or two to get the stated ranges.
When adjusted, they may be shellacked.

- END -

Noise Suppressors Aid Ignition

Since radios were first put in ears,
most automotive and radiomen alike
have viewed the needed noise-suppres-
sion systems as a setback to motor
performance.

Any time a motor turned out a poor
performance, odds were that its resis-
tor-suppressors would receive most of
the blame, even if they did econtribute
most to ignition noise suppression. And
this reasoning seemed logical. Resis-
tors, by their very physical nature,
cause electrical loss which in turn drops
motor performance.

Or at least so the argument went—
until the U. S. Army Signal Corps set
out to find exact answers which could
be applied to military vehicles. Ex-
haustive tests, recently completed at the
Signal Corps Engineering Laboratories
at Fort Monmouth, New Jersey, brought
many important facts to light.

First of all, the use of resistor-sup-
pressors by no means brings on horse-
power loss or reduced engine economy,
the Signal Corps found. And there was
another question: What about the ef-
fect of resistors on cold weather start-
ing? Wouldn't their use tend to make
a tough job even tougher?

The engineers conducted their tests
and came up with the answer to this
all-important question:

Suppressors don’t hinder cold weath-

Photo of a resistor-suppressor spark
plug used in the Army’s sub-zero tests.
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er starting. On the contrary, they
actually improve it.

So that actual field conditions might
be simulated in the tests, a used Army
vehicle, rather than a brand-new one,
was employed as guinea pig. The vehi-
cle selected was a quarter-ton four-by-
four truck which had already clocked
21,335 miles. Its performance to begin
with was below par.

Then, too, the tes‘s were so arranged
that if any discrepancies did occur,
they would show up in favor of wot
using the suppressors.

Doing away with the use of such
starting aids as primers and heaters,
the engine used in these experiments
was started 18 times out of 18 tests, at
temperatures from -30° F to -40° F
with resistor-suppressors applied in the
spark plugs, distributor, or both, in an
average cranking time of 57.3 seconds
and at an average of 7T7% rated
primary voltage on the induction coil
during cranking.

With no resistor-suppressors in the
ignition system, the engine started in
only 1 (at -30° F) out of 13 attempts
in the same temperature range, with an
average cranking time of 215 seconds
and at an average of 79.2% rated
primary voltage.

The principal effect of inserting a
resistor-suppressor of approximately
10,000 ohms at the spark plug appeared
to be smoothing out the inductive re-
actance component of the spark coil,
allowing the energy stored in the
inductance of the secondary to dissipate
uninterruptedly through the gap.

Nor did suppressors at the distributor
outlets in addition to those at the spark
plug have apparent effect on engine
starting ability. Shielding on the igni-
tion cables with suppressors in the
spark plugs indeed appeared to further
improve starting.

Signal Corps engineers therefore
conclude that based on the results of
these tests on a typical military vehicle
engine, and on oscillographic studies
made independently on other engines,
the effect of resistor-suppressors, if
any, on extreme low-temperaturg start-
ing of such engines should, if anything,
bring about improvement.

— END -
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“ ERVICE technique” is the hoity-
toity phrase used to deseribe
something that is as essential to
a service technician as a skimpy

bathing suit.is to a beauty contestant.
The service technician may be the best
brain in the business, and he may have
the most completely equipped shop in
these United States; but unless he can
actually put those brains and that
equipment to work servicing radios
speedily and well, he is not going to
offer much competition to the other boys
in the game. In the words of the song:
“It’s what you do with what you got
that counts”; and what-you-do-with-
what-you-got is just another name for
your service technique. It is the way
you go about locating and repairing
receiver faults.

Strictly speaking, the important part
of the technique is the procedure em-
ployed in trouble-shooting, for locating
the trouble is by far the most important
work that the technician performs. It
is the part of his job that requires the
most time, training, and equipment, the
part for which the major portion of the
service charge is really made. Actual
repairing is usually simply a matter of
snipping out a defective part and sold-
ering in a new one; but even the best of
technicians will ocecasionally sweat
blood determining just which of the

. vast number of parts in a large receiver
needs this replacement treatment.

Trouble-shooting methods

Down through the years several dif-
ferent systems of trouble-shooting have
enjoyed popular favor. Each of these
systems is important enough sp that
every technician should thoroughly
understand and be able to practice all
of them.

“Voltage measurement” is probably
the long-time favorite system with most
radiomen. It is based on the assump-
tion that most troubles that afflict a
radio—such as open resistors or coils
and shorted capacitors—cause changes
to occur in the voltages applied to the
various tube elements. If the voltages
present at the tube sockets are carefully
checked against the voltages that should
be there, any discrepancy will point the
finger of guilt directly at the defective
part.

Take the example of the single-tube
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output stage diagrammed in Fig. 1. All
voltages are measured with respect to
the ground. A positive voltage on the
grid would indicate that C1 was par-
tially shorted or leaky. No voltage on
the plate would mean that C2 was
shorted or the primary of T1 was open.
No voltage on either the plate or screen
would mean that C4 was shorted or
that there was some trouble in the B-
plus supply. If the cathode voltage is
exceptionally high, R3 must be open;
if too low, C3 is probably shorted, ete.

One trouble with this system is that
the user must know what voltages
should be present on each tube element.
A general idea may be obtained from

Many readers have inquiredﬁl
| about obtaining this series in |
book form. We are glad to an-

' nounce that it will be published
by RapIo-ELECTRONICS under |
the title of ""Basic Radio
Course,” Gernsback Library :
No. 44. It should be available |
in parts stores in mid-April

the recommended voltages given in a
tube manual; but a much better source
of this information is a voltage chart
prepared either by the manufacturer or
by the publisher of service manuals.
Of course, after years of experience,
the technician learns to know what
voltages may be reasonably expected
at the tube sockets of simple receiv-
ers; but even the experienced tech-
nician prefers to work from a service

manual in performing his voltage
measurements.
Another objection to the voltage

measuring system is that the set must
be turned on while the checks are made.
That means that if there is a serious
short in the receiver, some component
may be overheating during this time.

“Resistance measurement” overcomes
this last objection, for it can be carried
on while the set is unplugged from the
line. It assumes that most radio trou-
bles upset the resistance values normal-
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ly present between each socket lug and
the ground or from one socket lng to
another. For example, referring again
to Fig. 1, if C1 is shorted, an ohmmeter
will quickly reveal it when a check is
made from the plate of V1 to the grid
of V2. A very low resistance from plate
to ground means that C2 is shorted;
and a zero resistance from screen to
ground indicates that C4 is ditto. Infi-
nite resistance between plate and
screen points to the primary of T1
being open. A resistance check from
cathode to ground will instantly show
if R3 is open or if C8 is shorted.

Service manuals indicate the normal
resistance from each tube pin to ground
in the same way that they give the
proper voltage at each socket connec-
tion. The service manual is even more
important in resistance measurement
than it is in voltage measurement, be-
cause the tube manual cannot help here.
Both of these methods fall down com-
pletely when it comes to showing up
such defects as “open” capacitors that
produce no changes in resistance or
voltage.

One of the oldest methods of trouble-
shooting is now dignified by the name of
“circuit disturbance testing.” We used
to call it simply “touching the grid
caps or pulling the tubes.” In this sys-
tem the grids of the tubes were touched
with a metallic object, such as a screw-
driver blade, or a tube was pulled from
its socket while the radio was turned
on. If the portion of the receiver be-
tween that particular tube and the
speaker was functioning normally, a
loud “click” would be heard whenever
the plate circuit was broken by remov-

LT SPKR

Fig. 1—A single-tube output circuit.

ing the tube; or, if the tube was ampli-
fying normally, by the surge sent
through the tube by disturbing the grid
circuit. By starting at the output stage
and proceding toward the antenna end
of the set and noting at just which
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stage no click could be heard, a fairly
good idea was obtained as to where the
trouble was. The voltage measurement
or the resistance measurement system
could be brought into play to pin-point
the defect.

While this method is fast and simple
and requires no extra equipment, it has
a number of disadvantages. For one
thing, most modern tubes are of the
single-ended type with the grids be-
neath the chassis; and it is much more
difficult to reach them there than it was
when they were at the top of the tube.
Then, too, the system is not very prac-
tical with a.c.-d.c. sets that have all of
the tube filaments connected in series.
Removing any tube in such a set will
usually cause a click in the speaker,
since removing a tube is equivalent to
turning off the set. Another disadvan-
tage is that this method gives only a
very rough idea of where the trouble
is. You still have to use another method
to run down the defective part.

An improvement on the rather crude
circuit disturbance method is the “sig-
nal injection” system. In this procedure,
a signal of the proper nature is placed
upon each grid, starting at the output
stage and moving toward the front of
the receiver. For example, a 400-cycle
note from a signal generator is used
on the grids of the audio stages, the
i.f. frequency is used on the interme-
diate stages, and the frequency to
which the receiver is tuned is presented
to the r.f. and mixer grids.

By noting just where the signal
ceases to pass through the set or where
it becomes distorted, the operator can
determine rather closely where the
trouble is lurking. Again, though, the
final finger-pointing has to be per-
formed by the voltmeter or ohmmeter.
However, this system would have re-
vealed if C1 of IPig. 1 was open. In that
case, when the signal generator was
placed on the grid side of the capacitor,
the signal would have gone on through
to the speaker; but when it was placed
on the plate side, no signal would have
been heard.

A newer method

The most recent method to enjoy
popular favor is the “signal tracing”
system. This method uses some form of
detector—vacuum tube or crystal—
mounted in the end of a probe which
is connected to a high-gain audio ampli-
fler. When this probe is touched to a
point at which there is even a small
amount of modulated r.f. energy, the
modulation is detected and can be heard
in the speaker of the signal-tracer am-
plifier. Provision is made so that plain
audio frequencies can also be picked
up by the probe.

The usual procedure in using the
signal tracer is to feed a fairly strong
modulated signal into the antenna of a
receiver, either from a signal generator
or from a strong local broadcast sta-
tion, and then to trace the passage of
this signal, step by step, down through
the receiver until it suddenly dis-
appears. By touching the probe first to
the grid and then to the plate of a
particular stage, not only will the pres-
ence or absence of the signal be noted,
but also the actual amplification of the
tube is revealed, both by the increase in
signal as heard in the speaker and by
the indication on a signal-strength
meter that is built into many of the
signal tracers. Furthermore, any noise
or distortion originating in that par-
ticular stage instantly shows up.

While this system requires a special
instrument, the writer strongly favors
its use, especially by the beginning
service technician. After you are ex-
perienced, you will be able, nine times
out of ten, to make a very shrewd guess
as to what is wrong with a receiver
simply by listening to it; and then you
can quickly double-check your suspi-
cions by making only a few voltage or
resistance checks. Until you get this
experience, though, about all you can do
with either of the first two methods
discussed is to go doggedly through the
set, measuring every socket connection
until you find something wrong. That is
a discouraging and time-consuming
business. It is much better to use a

The voltage measurement system at work. Readings obtained on the v.t.v.m. are
compared with the normal values which are given in the service manual sheet.
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signal tracer to point out the particular
stage in which the troubie starts and
then use your voltmeter or ohmmeter
to close in on the actual culprit. Even
after you become a hot-shot technician,
you will still find your signal tracer
indispensable for running down noise,
clearing up distortion, ete.

Use all methods

The good technician should regard
trouble-shooting systems in the same
way a gay bachelor feels about his
feminine friends: h: is familiar with
all, but married to none. Any one of the
systems, if followed persistently and
exclusively, in the end will usually turn
up a receiver fault; but the same thing
can be done much more quickly and
easily by using first one system and
then another as convenience and the
information at hand would seem to
indicate.

Let us take a single example: Sup-
pose you are using signal tracing and
have followed the signal right up to
the grid of the output tube of Fig. 1
but do not hear any signal at the plate.
Next you check the plate voltage and
find there is none. This could be cause.l
by either a shorted C2 or an open
primary of T1; so next you check the
resistance from plate to ground. If C2
is at fault, this resistance will be zero.
If the primary is bad, the resistance
shown will be infinite. In the latter
event, a final “clincher” check can be
made from plate to screen.

Had you stuck to voltage or resist-
ance measurement exclusively, you
might have checked every other socket
connection in the set before finally
stumbling on the plate of the output
tube; but by using the signal tracer
you were able to narrow your search
down to this one stage in a few seconds.
Then, by resorting to the other two
trouble-shooting methods, you were able
to decide, by making only two or three
measurements, exactly what part
needed replacing.

That is good servicing, for every
measurement was made with a definite
purpose in mind and was the direct out-
growth of a previous test. A good tech-
nician does little haphazard measuring.
He realizes that the real trouble-shoot-
ing is actually done in the mind, and he
uses his instruments merely to feed
information and clues to his intellect.
Instead of dabbing his test prods here
and there without rhyme or reason, he
spends a lot of time studying the cir-
cuit diagram, trying to match the
symptoms exhibited by the receiver to
possible component failures; and then
he uses his instruments to prove or
disprove his studied guesses as to likely
causes of the difficulty.

1 confess it seems a dirty trick that
now I tell you that you have to think to
fix radios; but I was afraid that if I
admitted this discouraging fact right
in the beginning, before you learned
how painless thinking can be when it is
mixed with a little fun, you would quit
me cold. However, now that you have
waded through everything from Ohm’s

RADIO-ELECTRONICS for
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law to the theory of pentagrid con-
verters, I have not the slightest hesita-
tion in divulging that you will need
more brains than solder in service
work. If you didn’t have those brains,
you would never have stuck with this
series until the end.

In conclusion, T want to thank all of
you who have written me during the
publishing of the series. Especially ap-
preciated were the letters from those
of you who said that there were many
phases of radio that you never really
understood until you saw those things
explained in “Fundamentals of Radio
Serviecing.”

Those letters lead me to hope that
the chief aim of this series has been
realized: to explain the basic principles
of radio in the down-to-earth language
that we ordinary fellows use and
understand. While I have done my best
to keep the promise that you were to
become thoroughly acquainted with the
appearance, function, and weaknesses
of every component normally found in
a radio receiver, the presentation of this
material has been deliberately casual
and not too serious in tone. The writer
has always held with Lin Yutang that,
“Seriousness, after all, is only a sign
of effort, and effort is a sign of
imperfect mastery.”

Finally, if you have had one-tenth as
much pleasure in reading the series as
I have had in writing them, I am more
than satisfied!

- END -

SIMPLE SUPER ALIGNMENT

A superheterodyne receiver can be
aligned without a signal generator if
an accurately aligned receiver having
the same intermediate frequency is
available.

The receiver which is working prop-
erly supplies the test signals. Connect
a small capacitor (.001 pf or less) to
the plate pin of its last i.f. stage, tune
in a strong signal, and then turn down
the volume. Feed the signal through
the capacitor to the plate of the last
i.f. stage in the set to be aligned, and
adjust the i.f. trimmers for maximum
cutput. Move the test signal to the
plate of the first i.f. stage then to the
plate of the mixer, peaking the trim-
mers on each of the transformers in
turn.

Set the dial of the defective receiver
to 600 ke. With both sets standing close
together, adjust the oscillator trim-
mers on the defective set until its sig-
r:al comes in at 1055 ke on the good
set—assuming 455-ke i.f.’s. If you can-
not pick up the oscillator on the good
set, extend the antenna lead and lay
it near the oscillator coil on the re-
ceiver being serviced.

Turn off the good receiver. Tune in
a weak station near the high-fre-
quency end of the band and adjust the
r.f. trimmers for maximum signal from
that station. Now touch up the i.f.
trimmers. This is necessary because
the coupling capacitor has a slight de-
tuning effect on the plate circuits.—
Russell Libke
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Fence Controller Repair

By JOHN

ERVICING electrical and elec-

tronic fence controllers ean be an

added source of income for the

radio service technician. Many
controllers are returned to the factories
for repairs instead of to local radio
repair shops. Visit the local farm co-
operative and hardware stores that
handle fence controllers and ask them
about their repair work.

Servicing these controllers is similar
to radio work. Fig. 1 is a wiring dia-
gram of the Unico Deluxe Electronic
Fence Controller, manufactured by the
Guart-It Co., Chicago, Ill. This circuit
resembles a conventional radio power
supply with a trigger tube and pulse
transformer added.

Follow the usual procedure of check-
ing tubes, line cord, fuses, and capacitor
when servicing this controller. Defec-
tive F385 tubes, open high-voltage sec-
ondary on the power transformer, and
a cold-soldered connection between the
two 45,000-ohm resistors are some of
the troubles found so far.

The F385 tube is a mercury-vapor
trigger tube, The standard 80 rectifier
tube converts the high voltage a.c. to a
pulsating d.c. which builds up a charge
on the 3.75-uf capacitor. When this
charge equals the firing voltage of the
F385, this tube conducts, and the capac-
itor discharges through the primary of
the impulse transformer to ground.
This rapid pulse of current causes a
very high voltage to appear across the
output winding of the transformer. The
value of the two 45,000-ohm resistors
determines the rate of the pulses. With
the standard 90,000 ohms total resist-
ance in the circuit, it puts out about
55 pulses per minute. Lowering this
resistance would speed up the rate of
pulses.

The Shox-Stok Controller uses a com-
bination charging capacitor and vibra-
tor-transformer setup to produce the
high voltage pulses from a 6-volt dry
or storage battery. Field servicing this
unit is limited to checking the battery,
capacitor, and wires, as the vibrator
contacts and transformer windings are
riveted inside the transformer shell.
The manufacturer, Guaranteed Prod-
ucts, Inc., Wellington, Ohio, recom-
mends that any further servicing be
done at the factory.

The Unico Standard Controller uses
a 6-volt hot-spark dry battery for power
and uses a No. F340 factory-sealed
enclosure which houses the charging
capacitor and vibrator. See Fig. 2. To
service, check Dbattery, switch, and
wires. Tap the F'340 container to unseat
any dirt particle that may have gotten
in the contact points of the vibrator.
An NE-51 neon bulb indicates proper
operation by flashing each time an
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W. COOK

impulse is delivered. Used 24 hours a
day every day, the 6-volt battery should
last three to four months.

To test a controller for normal oper-
ation, connect a well-insulated test lead
to the high-output terminal and hold
the other end about one-eighth inch
from the ground terminal. A sharp, blue
spark should jump this gap. Commer-

P
b

I—
5 PWR TRANS
1A

17vAC 3

Fig. 1—Schematic of the Unico Deluxe
electric fence controller. Pulse rate
of the output is about 55 per minute.

o4
B 45K 45K
C

75/950v0C

3 PULSE TRANS A ==

cial testers are available also at low
cost.

If you run across a controller that
puts out a healthy spark when you
hook it up, let it stay plugged in for a
while and eheck it again. The charging
capacitor, or a tube may show up a
defect after it warms up. If the con-
troller continues to work normally after
a couple of hours of operation, check
the owner’s lightning arrester which
should be with every electric fence
installation. Also have the owner check
his fence wire for breaks, extremely
rusty connections, or shorts to ground

i

6V ON-OFF ] s

0
f F340 UNIT
=2 GND  ol0 Hi

1o ]
NEON ;é; NESI

Fig. 2—Diagram of the Unico Standard.
The F340 unit, sealed at the factory,
houses vibrator and charging capacitor.

due to defective insulators or
weeds touching the fence wire.

If the controller is used outside, make
sure any new components that are in-
stalled are properly sealed against
moisture by melting sealing wax over
them.

If r.f. interference is caused by a
controller, check all connections in the
controller and along the fence itself to
make sure they are clean and tight. Do
not connect the controller to the same
ground wire that a radio is using. Out-
side radio antennas should be at right
angles to the nearest strand of electric
fence to minimize noise pickup from it.

The usual precaution of determining
whether a controller is still within its
warranty period before starting repairs
is especially desirable because some
controllers carry an insurance policy
which protects the owner against
injuries to livestock.

- END -

green
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A Practical Synehrodyne
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The completed synchrodyne receiver. It uses only four tubes, is easy to build.

HREE types of circuits have had

much greater success in radio

receiver design than any others.

These are the regenerative detec-
tor, tuned radio-frequency and super-
heterodyne circuits. Now from England
comes another circuit—a kind of homo
dyne in which (as in the regenerative
detector!), the received signal is com-
bined with one of the same frequency
before detection. To avoid whistles and
squeals, the extra signal has its fre-
quency made exactly that of the re-
ceived signal (even if the set is slightly
off-tune), the matching of frequencies
giving the name synchrodyne to the
cireuit.

Some proponents of the new circuit
claim it is possible to build a receiver
of extreme selectivity and still retain
full “side-band quality,” so we decided
to see what could be done. We selected
the simplest synchrodyne ceircuit of
those available (described in Electronic
Engineering, London, England Septem-
ber, 1947). We uttered a gasp of dismay
at finding none of the tubes specified
available in Australia (see Fig. 1), and
looked up substitutes. The eircuit called
for a triode-hexode to act as oscillator
and detector, so we thought a 6J8-G
might do the trick. It did.

No special coil was available so we
tried a Reinartz coil, neglecting the
aerial connection. Note: Don’t try using
a superhet oscillator coil here unless
you want a short-wave band instead of
the broadcast! Some antenna coils can

* Lecturer in electronics and electro-acoustics,
Melbourne Technical College, Australia.

[ ]
be used, or coils wound with 12 turns
and 50 turns of No. 28 enamelled wire
on a 13%-inch coil form should work.
Space the two coils & or % inch apart
on the form. Both plate and grid coils
are close-wound, of course.

The circuit worked in a way, but
selectivity was not what we had been
led to expect. Part of the trouble was
cross-modulation in the first stage due
to overloading, so we added a tuned
input to the radio-frequency amplifier.
Results were now fairly good but the
selectivity was very good on weak sta-
tions while very poor on strong ones.
This variation in selectivity was due to
variation in the amount of synchroniz-
ing signal. Also there were whistles on
the weaker stations.

We next applied automatic volume
control to the r.f. stage and selectivity
became the same or nearly so for all
stations. The volume control was now
in the audio-frequency section. A tuned
circuit could have been used for cou-
pling between the r.f. amplifier and
detector, but this is an unnecessary
complication because selectivity is very
good without it.

Final tube lineup, as shown in Fig. 2,
was 6B8-GT, 6J8-G, 6V6-GT, and a
6X5-GT. For the r.f. stage, we tried a
more modern tube, the 6SF7, but results
were just the same. For the output
stage and for rectification, any stand-
ard tubes, such as the 6AQ5 and 5Y3-
GT, could be used. Unfortunately no
other synchrodyne tube could be used—
we tried a 6A8-G and a 6K8-G but that
was just wishful thinking and neither
worked (except as a feeble plate detec-
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This improved -cir-
cuit from Australia
combines extreme
selectivity with ex-
cellent sideband
quality retention

By JOHN W. STRAEDE*

tor). The output stage must be well
designed as tone quality is largely
determined here. A large speaker trans-
former and a large speaker with plenty
of magnet are desirable. A separate
audio amplifier can also be used.

We found tone quality excellent, al-
though the circuit we started with was
only the simplest synchrodyne circuit
we could find. Later references, mostly
in British magazines, gave data for
coils, but our final set used a standard
antenna coil and a t.r.f. with regenera-
tion coil. In the latter the primary
winding was neglected, the regeneration
winding acting as the grid coil. An
antenna coil, with its primary in the
grid ecircuit, would probably work as
well in the oscillator. The turns ratio,
primary to secondary, should be about
1:3 or 1:4.

More elaborate synchrodyne circuits
enabling better quality combine the two
signals by means of a bridge deviee
such as is used in some beat-frequency
audio oscillators and use diodes for
detection.

Unfortunately the synchrodyne can-
not remove interference in the form of
10 ke whistles caused by heterodyning
of neighboring broadcast stations, so a
kind of tone control was placed between
the detector and output stage. This is
really an audio-frequency bandwidth
control, as it atténuates both the

extreme highs and extreme lows
SP4| 05 ECH35  AUDIO AMPL
H —>

Fig. 1—One of the original synchro-
dynes, this circuit comes from Eagland.

RADIO-ELECTRONICS for
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Another view of the set. Both sections
of the tuning capacitor must be equal.

simultaneously to provide a balanced
reception.

After building the receiver, the po-
tentiometers for feedback and syn-
chronization—Ilocated on the back of
the chassis—are adjusted. The syn-
chronizing control is set with its mov-
ing arm at the ground end, and the
feedback control is adjusted until a
whistle is heard on each of the local
stations to be received. Then the syn-
chronizing voltage is applied until the
locals are without whistles. Too much

NO BYPASS CAP
[}

7 156 |0
‘P
ak
SEE TEXT AN
L.i L
7 T .oo01] T 4
‘.T <
470
. sy
It {
o Ll(— \SEETEXT @FEEDBACK CONT 6X5-GT
% GANGED SIS 247350V "
SW ON TONE CONT ’g
Fig. 2—The final circuit of the four HIVAC %
tube synchrodyne receiver. The a.v.c. -— E 6.3V FILS
coupling capacitor in the plate circuit
of the 6B8-G has a value of .0001 uf. > 6.3V

sync results in insufficient selectivity.
So does too little regeneration. The
input circuit may need to be aligned
before finally adjusting the two poten-
tiometers. Too much output should be
avoided—only enough to drive the out-
put stage on locals with the volume
control set at maximum.

If a pickup is to be fitted, it should
be of the high-output crystal type and
connected as shown in the diagram.

One interesting feature of this cir-
cuit, from the experimenter’s point of
view, is that old t.r.f. receivers are
easily converted to it, the number of
large parts, such as coils and tubes, not
being increased.

Materials for Synchrodyne

Resistors: |—I50; 1—270; 2—15,000; 1—27,0000; I—
47.000; 1—56,000: 2—100,000; 3—470,000-ohm, Y-watt;
1—270-ohm, {-watt; |—25,000-ohm; 3—I|-megohm po-
tentiometers.

Capacitors: |—.0001; 1—.0005-uf, mica; {—.001; 2—
01; 3—.05; 4—0.1-uf, paper; |—25-pf, 25-volt, 1—24-
wf, 350-volt, —24-uf, 450-volt, electrolytic; |—365-
nwuf, 2-gang, variable.

Miscellaneous: |—broadcast antenna coil; I—t.r.f.
coil or antenna coil with turns ratio of about 3:1;
|—power transformer, 550 volts c.t. at 60 ma and
two 6.3-volt windings: l—output traasformer, 5,500
ohms to voice coil; |—10-h, 60-ma choke; 1—6B8-G,
|—68-G, |—6Y6-GT, |—b6X5-GT, tubes and sockets;
switch on tone control, chassis, hookup wire, assorted
hardware.

Compact Strobotron Pulser

QUIPMENT for producing succes-
sive pulses of relatively short
duration, at repetition frequencies
from about one to about 200 times

per second, is usually complex and
wasteful of power. Most such pulsers
consist of a relaxation oscillator, fol-
lowed by an amplifier and pulse-shaper.

Because of this complexity, many
such pulsers have been constructed on
the general principle of the relay-
capacitor oscillator!; or with a higher-
frequency oscillator followed by a sub-
multiplier. All of these circuits suffer
either from the need of very high stand-
by power (mostly used in filament heat-
ing), proneness to contact trouble; or
objectionable noise and vibration.

Filament standby power, as well as
contact trouble and noise, can be elimi-
nated by wusing cold-cathode gas-
discharge tubes.

Experiments in the early 1930’s,
largely by Edgerton and Germeshau-
sen?, resulted in the development and
commercial manufacture of the stro-
botron, a multi-element neon tube, con-
taining a plate, a cathode, and two
control grids. This is marketed as the
Sylvania 1D21, or the General Radio
631P1. In this tube, the striking volt-
age between plate and cathode is rela-
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By R. L. IVES

tively high (about 300), whereas that
between either control grid and cathode
is much less (80 to 125). Plate and
cathode are designed to carry high
momentary currents; control grids are
of lighter construction,.

With a high voltage (up to 300)
between plate and cathode, no discharge
takes place. However, a glow discharge
between any two elements (such as
from either grid to cathode) causes an
arc discharge from plate to cathode.
Thus a medium voltage at very low
current can trigger a higher voltage
and very high current discharge. Also,
the control grid and cathode can be
arranged to work as a conventional
neon oscillator at frequencies from less
than 1 cycle per second to more than
250 cycles. This makes it possible to
construct a relaxation osciilator and
pulse shaper “all in one bottle,” requir-
ing no filament current. and few other
components.

Fundamental Circuit

Complete circuit of a self-cycling
strobotron pulser, including power sup-
ply, is shown in Fig. 1, with working
constants. Power supply is a conven-
tional “transformerless” voltage dou-
bler. If ecircuit isolation is needed, a
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small isolation transformer can be in-
serted at Y-Y. Smaller filter capacitors
can be used here, but that makes the
circuit sensitive to line frequency, so
that it may “mode” or “slop” at sub-
multiples of 60 cycles, producing inter-
esting, pecuiiar, and undesired varia-
tions in pulse shape and frequency.

The relaxation oscillator consists of
a conventional resistor-capacitor series
from supply plus to supply minus, with
the control grid of the strobotron con-
nected to the capacitor-resistor junc-
tion. Working constants, giving the
approximate frequency of oscillation
can be found from:

1
f = ——— in which f = frequency in
RC q y

cycles per second,
R = resistance in ntegohms,
C capacitance in microfarads.
Considerable variation was found from

! "
it A 2.7K/2W IMEG:
& 120 Z3K2N
SELRECT | 130V < 2
g | L
FusE _-._,7.‘_”; ~ ITEG | . |
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AC LINE T2 | 00k T
"_@—'_SW Y i 4T6oov AR
it — | paper 1D21788 400y )
PAPER

Fig. 1—The strobotron pulser circuit.
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tube to tube, but this can be compen-
sated for by varying the voltage on the
shield grid (pin 1), which should be
set at about 26 volts, when supply
voltage is 300.

Pulses of high power are produced
when the glow discharge between grid
and cathode triggers a discharge be-
tween plate and cathode. This discharge
consists of the stored power in the
4-uf capacitor between plate and cath-
ode. This capacitor recharges slowly
from the power supply through a resis-
tor of 3,300 ohms, or more.

Pulses can be taken off at a number
of places in the circuit. When the load

controls that need be accessible are the
off-on switch and the frequency-control
knob.

To prevent damaging the strobotron
through continuous discharge, a safety
resistor of 2,700 ohms is connected in
series with the 1l-megohm frequency
control resistor, which gives continuous
variations of pulse repetition frequency
from about 1 pulse each 2 seconds to
about 300 pulses per second. A non-
linear resistor, with resistance per divi-
sion inereasing upward, should be used
here for smoothest control.

For convenience of access to various
parts of the circuit, a 4-terminal plug

Photo of the self-cycling pulser. The strobotron need not be on the chassis.

is a low-impedance one, it can be in-
serted in series with the tube cathode,
at B. Such insertion modifies the pulse
form slightly. A high-impedance load
can be connected in series with the
charging resistor, at A. The pulse here
is the recharge pulse of the capacitor,
and lags slightly behind the discharge
pulse through the tube. Similar pulses
can be tapped off by capacitance
coupling between A and C.

Pulses in phase with tube pulses are
obtained by capacitive coupling from
B to C. Various other connections can
be made to tap off pulses. Some of these
are independent; others tend to modify
the pulse shape or duration.

Construction Features

Because there are no high-frequency
circuits, the mechanical layout of a
pulser of this type is not critical. Com-
ponents can be arranged to suit space
requirements without impairing opera-
tion in any way. For laboratory use as
a “work-horse” instrument, assembly
on a standard 1% x 4 x 8-inch 4-hole
prepunched chassis, as in the photo, is
convenient and inexpensive. The only

is wired in shunt with the tube socket,
and a pair of binding posts is provided
for a tap-out in series with the charging
resistor. This is normally shorted by a
length of wire. The wiring beneath the
chassis, which is quite simple, is pur-
posely not cabled, to facilitate tapping
in to various parts of the circuit.

Applications

This pulser was originally designed
for destruction testing of meteorologi-
cal relays and counters, to replace a
relay oscillator. It not only worked bet-
ter and more economically than the
relay device, but also could be easily
modified to do almost everything a
relay-capacitor device can do, and do it
with *less noise, less initial cost, less
power consumption, more dependability,
and less “down time”.

Other practical applications of this
pulser are as an electrical metronome,
using a 5,000-ohm relay in place of the
3,300-ohm charging resistor for the
4-uf pulse capacitor as a sounder; as a
stepper for mechanical computers; and
as an electrical stimulator for psychol-
ogy laboratory animals, using a small
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transformer in series at A (Fig. 1) as
a power takeoff.

The self-cycling arrangement of the
strobotron makes it suitable as a varia-
ble rate strobotron, for study of oscil-
lating, reciprocating, and rotating ma-
chinery through a wide range of speeds.
For this application, the tube may be
connected to the chassis by an extension
cord, and a light shield around most of
the tube makes observations easier by
eliminating glare.

By substituting a sense element, such
as a thermistor, or a resistance humid-
ity element, for the frequency control
resistor, the pulser can be used to trans-
mit intelligence, frequency of pulses
being a function of the resistance of
the sense element.

A pulser of this type can be operated
from a small 300-volt B-battery. Where
power output need not be large, the
pulse capacitor (4 pf in Fig. 1) can be
reduced in capacitance without im-
pairing other functions.

References
1 The Relay Oscillator and Related Devices R. L.
Ives, Journal of the Franklin Institute, vol, 242, 1946,
pages 243-279
2 The Strobotron, E. J. Germeshausen and H. E.
Edgerton, Electronics, Februory, 1937, page |2,

Materials for pulser

Resistors: 1—2,700, 1—3,300-ohm, 2-watt; |~-100,000-
ohm, l—Il-megohm, l/;-watt; |—Il-megohm, potenti-
ometer.

Capacitors: |—2-uf, 400-volt,
volt. poper; 2—I120-uf, 150-volt, electrolytic.
Miscellaneous: 2—selenium rectifiers, 100-ma; |—
socket, 4-prong; 1—ID2| Strobotron tube, fuse, fuse
holder assembly, switch, binding posts, hookup wire.

—END—
TONE-OPERATED RELAY

Tones between 20 and 10,000 cycles
are often transmitted by wire or radio
and used to open or close relays at the
receiving station. A supersensitive re-
lay designed for operating from the
headphone output of a receiver or from
telephone lines is shown in the diagram.
The relay armature pulls in when the
signal input to the amplifier is approxi-
mately 50 millivolts at 1 microwatt.
The 6SJ7 and 6V6 amplify the signal.
The 1N34’s are connected as a full-
wave rectifier to convert the signal to
d.c. for operating the relay.

This circuit, printed through cour-
tesy of Cornell-Dubilier Electric Corp.,
uses a Staco type MR-5 relay. If this
type is not available, others of equal
sensitivily may be tried. R1 and R2 are

6SJ7

paper; |—4-uf, 600-

SIGIN

6.3VAC
ALL CAPS 600V
not prveferred values, but their exact
values may be obtained by selecting
them from 33,000- and 22,000-ohm
109 resistors.
—END—

RADIO-ELECTRONICS for
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A.C. Supply for Mobile Use

Operating from a 6-volt battery, this vibrator type

supply furnishes 35 watts at 110 volts, 60 cycles

By PAUL W. STREETER

HIS power supply unit was origi-
nally designed to furnish a 110-
volt, 60-cycle alternating current
to operate a tube tester in localities
where a.c. is not available. Later the
same unit was converted to operate an
automatic record changer for use in a
car with a public address amplifier.
Several commercial units are available
which can be used on a car battery to
obtain alternating current, but their
cost is high and their power ratings
are usually too high for the require-
ments. Also, the input current of these
units, even at low power output, is higher
than deemed necessary for our use.
One of the most trying problems in
designing such a power unit is selection
of a proper vibrator and transformer.
Of course, if 60-cycle current is to be
obtained, a 60-cycle vibrator must be
used. Also, any power at 110 volts out-
put will be reflected as equal power at
the input, plus losses at the vibrator
points, in the transformer, and losses
in the high-current, low-voltage wiring.
Wiring losses can be kept low with
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Fig. 1—Two versions of the converter.
One is intended for a C-I) vibrator No.
490, the other for No. 491. Any similar
60-cycle, 6-volt vibrator can be used.

heavy leads. Since the transformer in
this case depends upon the vibrator to
reverse the flow of d.c. through it at a
rapid rate, it also means that the trans-
former core can become saturated if
that d.c. hangs around too long before
each reversal, with heat and high cur-
rent resulting in the transformer
primary.

We decided that a 25-cycle trans-
former with a husky core would be the
answer, but we didn’t have one avail-
able. Finally, we tried a 60-cycle trans-
former under reduced input current,
with gratifying results; and found that
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if we could keep the output load down,
a 60-cycle transformer would serve
the purpose.

The final result for two vibrator
types is shown in Fig. 1. We find it
possible to obtain 30 watts of 110-volt
a.c. output with 9 amperes input from
a 6-volt storage battery, which is ample
for our requirements, although we have
obtained as high as 35 watts. Since we
wanted to operate a phonograph motor,
we had to get exactly 60 cycles in the
output, as these motors are synchro-
nous motors and must run on exactly
60 cycles to maintain proper turntable
speed. A variation of only one or two
cycles impairs reproduction.

Several types of surplus vibrators,
and two types of standard commercial
vibrators fortunately are available for
use (such as Cornell-Dubilier’s No. 490
and 491), that have 60 cycle reeds.
Other parts needed were salvaged from
the scrap-box, with the exception of
three pieces of tin which cost us 35¢.
Total outlay for the entire unit, includ-
ing vibrator, was less than $4.

The transformer was salvaged from
an old trade-in radio. Originally, it
furnished filament and plate current
for a 7-tube set, and the radio required
about 50 watts at 110 volts. Any similar
50- or 60-watt transformer will be
satisfactory, if there is room for the
11.2-volt center-tapped winding that
must be added after the other unused
windings are removed and discarded.
This added winding is the primary
winding of the revamped transformer.

First remove the transformer’s cover
plates and iron core and lay them aside.
Unwind the outside winding, counting
the turns of wire to determine the
turns-per-volt of the original design.
We found 36 turns in this winding.
Since we knew the winding originally
delivered 6.3 volts for tube filaments, it
was easy to determine that the turns-
per-volt was 5.7.

Remove and discard all other wind-
ings except the 110-volt primary (the
inside winding). The primary winding
becomes the secondary in the revamped
transformer. On top of the remaining
winding, install a winding equivalent
to 11.2 volts center-tapped (in our case
64 turns of No. 12 enamelled wire,
with a center-tap at the 32nd turn).
Bring out leads and cover the outside
of the windings with heavy paper; then
reinstall the iron core with the core
pieces assembled in their original order.
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Dip the reassembled transformer, less
the enclosing cover plates, in trans-
former varnish and bake it in a slow
oven at 275° for two hours. If no oven
is available, the transformer can be
air-dried. After cooking or drying, bolt
the end covers on and the transformer
is ready to be installed.

There isn’t much to assembling the
power unit, once the transformer is
altered. All 6-volt leads should be of
No. 12 or heavier wire. The schematic
is self-explanatory. Layout is not criti-
cal, as long as the vibrator can be
installed in the proper position, either
vertically or horizontally. The entire
assembly may be mounted in the base
of a record changer, although we have
ours under the dash of the car with the
record changer placed so that it will
plug in, and the power unit 6-volt leads
are permanently connected to the car
chassis and the battery side of the
starter switch. If the power unit is
mounted under the record changer
mechanism, it may be best to have a
floating socket for the vibrator, to
eliminate vibrations from reaching the
phonograph pick-up arm.

Additional filtering is needed to use
this power unit for a small radio
(especially a.c.-d.c. sets) due to “hash”
in the output. However, the unit can
deliver up to 35 watts of 60-cycle a.c.
for any other use, for hours on end.

Many other uses suggest themselves.
We have used the unit to power electric
razors, radio test gear, and a variety
of other equipment. Because of its small
size, it is especially useful for car
operation, where it can be mounted un-
der the dash and out of sight. It has
good efficiency and does not put too
much power drain on the battery.

If 35 watts is not sufficient for any
particular use, the unit can be built to
handle more power by using a propor-
tionally larger transformer. The re-
winding method would be exactly the
same, but it may be necessary to use a
larger wire size, both in the trans-
former and in the low-voltage, high cur-
rent circuits.

Materials for Converter
Resistors: 1—220 ohms, !4 watt; 1—2,000 ohms, 10
watts.

Capacitors: 1—0.1, 1—0.5 uf, 200 volts; 1—.01 uf,
1,000 volts.

Miscellaneous: |—transformer (see text): |—I4-amp
fuse and holder; |—s.p.s.t. 20-amp toggle switch;
|—60-cycle vibrator (see text); l—a.c. receptacle;
chassis, hookup wire, assorted hardware.

- END -
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Tristimulus Color Photometer

New instrument specifies aceurately
color components from any source
minus the involved computation for-

merly needed for color specifieation

Physicist Geo. C. Sziklai of the RCA Laboratories demonstrates the photometer.
The meter itself is mountec on a block pointing at the subject, a color test
pattern in this case. Values are read from the three micreammeters at right.

The photometer with case removed. Lens is at left, with the crossed mirrors
boxed just to its right. The photocells are to the sides of and dehind the mirrors.
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By ERIC LESLIE

E RADIO-ELECTRONIC
technicians have learned
more about color in the past
few months than we ever
learned in our lives before. More im-
portant, we are conscious of our igno-
rance on the subject. To some of us the
apparently opposing red-green-blue and
red-yellow-cyan are as incompatible as
the aims of CBS and RCA. Once we
have the additive red-green-blue system
in our heads, we learn that a color can
be changed by turninz one of the color-
channel gain controls up or down a lit-
t We find 0 t primaries
which produce all the cclors do not exist
as such in nature and that by properly
mixing primaries picked at somewhat
different points along the color spec-
trum we can match any color in a
televised scene almost perfectly. What
seems to be a simple problem of mixing
three fixed primaries at the correct
intensities to produce or match a given
color becomes a very complex problem in
which the given color can be matched by
an almost infinite number of combina-
tions of primary-intensity components.
The lighting engineers had all these
problems years ago. They had to do
something about color, and they devised
a system of color specification, suffi-
ciently accurate so that two colored
objects or lights can be matched from
the specifications, without actual
comparison. This is particularly useful
in the commercial world. Colored mate-
rials can be ordered according to speci-
fication, rather than by inexact color
names. The importer was reiieved (at
least partially) from trying to distin-
guish between Saxon, Belgian and
Copenhagen blue, and the business firm
found it simpler to obtain successive
printings of its letterheads or other
stationery on exactly the same color
stock. The printing and paint industries,
among others, were also greatly bene-
fited by the adoption of a standard
system of color specification.

Color Specification

The method is called the tristimulus
system. Like television color, it depends
on the relative strengths of three com-
ponents, X, ¥, and Z. They share the
visible spectrum much as do the com-
ponents of color television. See Fig. 1.
The X component peaks near 6,000
Angstroms, in the red, the ¥ near 5,500
A (in the green) and the Z near 4,500
A (in the deep blue). These are the
sensitivities required to reproduce any
color with the standard primary colors.
They were chosen so that the ¥ curve
is identical with the visibility curve of
a standard observer. This choice how-
ever specifies a minor lobe in the X
curve, far down in the blue.

RADIO-ELECTRONICS for
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The tristimulus photometer. A 50Y6-GT |
powers
and supplements r.f. high-voltage supply.

in a voltage doubler circuit

The system was adopted in 1931 by
the International Commission on II-
lumination and is therefore often re-
ferred to as the ICI system.

To specify a color (so that it can be
reproduced or matched from the specifi-
cations), it is necessary to go through
a complicated mathematical process,
based on measurements of the light
radiated or reflected from the subject,
taken at a number of frequencies across
the visible spectrum. As many as 30
points may be used for the speciftication,
and the computations require ca.culus,

~
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Fig. 1—How the three tristimulus com-
ponents a-e distributed in the spectrum.
The minor lobe of one of the curves was
the problem which had to he overcome in
designing an accurate color photometer.

and are time-consuming and tedious.

A number of instruments designed to
measure color directly have been devel-
oped, but their accuracy is limited. It
would seem quite possible to approxi-
mate the three curves of the tristimulus
system with three photocells and appro-
priate filters. In practice this is »rot
easy, particularly with the double-
looped X curve.

An accurate instrument

To solve this problem, physicist Szi-
klai of the RCA Laboratories injected
the idea that made possible an accurate
and practical tristimulus meter. Since
the minor lobe of the X curve is almost
under the z curve, why not feed a little
7 signal into the X circuits and produce
a synthetic X response. The system
worked and was realized in the circuit
above. The 100,000-ohm  variable
resistor and 1N34 rectifier (to prevent
back-flow) is the synthetic-x circuit.

Three 1P22 phototubes, with Corning
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C5-3-113, C5-4-111, and C5-5-
79 filters, produce X, ¥ and Z
response respectively. Because
much less light reaches the X

phototube through its heavy CATH

Z 20k —2 ]

100K

N34

filter, a more sensitive meter L
is used in its eircuit (1 micro-
ampere as against 10-micro-
ampere ranges for the other
two channels). The light is
distributed to the three phototubes
through a crossed semitransparent
mirror. A 5-inch lens ahead of the
mirror system focuses the light. The
gain of each channel can be adjusted
with the 100,000-ohm potentiometers,
which are placed between two of the
multiplier units of each photocell.

Power Supply

The r.f. power supply was selected
for two reasons. It makes the instru-
ment light and portable; and it prevents
60-cyele hum which might aftect the
accuracy of the instrument. In the
model shown in Fig. 1, the low-voltage
supply is counected in series with the
r.f. high-voltage supply to farther in-
crease the voltage. The cathodes of the
phototubes are operated at a high nega-
tive voltage, and the ground is the
highest point of positive voltage in the
r.f. power supply. The output voltage
of the 50Y6-GT doubler circuit is added

to it in the last multiplier stage, where
the effect of any residual hum would
be negligible.

- END -

The complete instrument (minus meters).

Underchassis view. The microammeters ave connected to the strip at right of photo.
Position of the phototubes can be seen in this photo Their sockets are farthest
left, next to the four potentiometers whose shafts are seen in photo, page 48.
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Signal Cors R

Gl's find many
opportunities
in the Army's
Signal School

Q—Iﬂl-ﬂ RINGING Eouip

These students are studying the circuits of an EE-101-A Ringing Equipment
unit. This is typical of the training aids used at the Fort Monmouth school.

HE serviceman who arrives at The

Signal School, Fort Monmouth,

New Jersey, soon realizes the

broad scope of Signal Corps oppor-
tunities. He finds himself in a position
to learn practically every phase of the
particular branch of signal work he
has chosen to follow.

Assignment to the Signal School is
not a matter of chance. The student is
selected for Signal Corps training and
duty according to educational back-
ground, civilian experience, and adapta-
bility as shown in classification tests
given shortly after entering the Armed
Forces. Civilian hobbies play a large

part in the selection of students for the
Corps. A ham radio operator or a cam-
era fan stands an excellent chance of
becoming a Signal Corps trainee. Once
assigned to the Signal Sehool the extent
of the student’s training is usually

limited only by his ambition” and
capabilities.
The Signal Scheool is divided into

Radio, Wire, and Pheto Divisions, with
a fourth, the Common Division, doing
the work of a preparatory school for
Radio and Wire Divisions. This first
section instructs the student in basic
electricity, alternating and direct eur-
rent, and general shop work. He studies

www americanradiohistorv com
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Two officer students learn the in-
tricacies of radio from a civilian
instructor. Men from all branches
of the army attend the Signal School.

imple radio circuits here, and is pre-
pared to work on actual field equipment
pt the next stage of his progress. The
IDivision is reminiscent of a good stand-
ard radio school, in which the emphasis
is placed on practical work, and much
se is made of the demonstration board.
Specialized types of boards are used
n elementary teaching. One board, for
xample, has numerous pieces of radio
quipment mounted on its surface. On
b desk-like surface below the board are
rinted the names of each piece of
equipment, with an electrical contact
beside each name. At the other side of
the desk are the symbols representing
the same equipment, also with a contact
for each item. The student is equipped
with a pair of test prods, one of which
he must place on the contact opposite
the symbol. the other on that opposite
the name of one of the components on
the board. If he does so correctly, a
light appears below the component. If
not, a red light appears on the desk.

The Specialized divisions

Leaving the Common Division, the
student goes to the AM Receiver Divi-
sion, where he learns the workings of
common military AM receiving equip-
ment. Other divisions through which he
must pass are AM Transmitters, FM
Transmitters, and FM receivers. When
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he has passed through all these groups
he is capable of maintaining and re-
pairing all common military radio
communications equipment.

Meanwhile his fellow-students in the
Common Division who have elected to
study wire equipment are learning the
specialized techniques of that branch of
communications. They may be learning
to climb poles, to operate teletype equip-
ment, and how to operate and maintain
facsimile apparatus.

The communications graduate may go
further on to one of the specialized
branches of communications, for exam-
ple radar. This calls for further special-
ized training in the Radar Division.
Another interesting section is the Radi-
ation Branch, in which the student
learns to service the various types of
electronic equipment used to detect
radiation. Instead of communications
equipment, he learns to work with
alpha-ray detectors, Geiger counters,
and similar instruments,

Classroom progress of the student is
limited only by his own ability. Within
any course the “‘individual progression”
method of instruction is employed, dif-

may hecome a central office technician
or the student radio operator may go
up the scale and qualify as a fixed-
station radio repairman or a radar
specialist. The equally ambitious pho-
tography student can go through the
entire field of still and motion picture
operations, camera repair, and labora-
tory techniques.

Inversely, the student who has trou-

Teletype equipment repair is among the many subjects that the GI’s can learn.

fering completely from the group or
class methods. Those students who
absorb and retain instructions more
rapidly than others are not held back.
The individual is given a lesson to
study, a certain amount of laboratory
work to perform, and then an examina-
tion on that one lesson. After passing
the examination he proceeds to the next
lesson on the schedule. In case of fail-
ure, the student retakes the examina-
tion after further study.

Course Assignmenfs

Assignment to a course does not limit
the trainee to that particular course. If,
after some schooling and testing, he
shows the qualifications necessary for
a higher level course than the one he is
studying, he may be reclassified and
moved up the training ladder. Thus the
student cable splicer or lineman, by
means of his own efforts, eventually

APRIL, 1951

ble completing a course may be re-
classified and assigned to the next lower
echelon of training in the same field.
After successfully passing that course
he may again be considered for the
more difficult subject.

This method of study and upgrading
greatly enlarges the opportunities in
the Signal Corps. Through it the ambi-
tious student can learn practically all
phases of his chosen field in 2 minimum
of time. The value of these methods can
hardly be figured in dollars and cents.

The only exception to the upgrading
while in school is in the case of the
soldier whose parent organization sends
him to the Signal School to be trained
for a specific job. In his case, he com-
pletes the designated course as rapidly
as is consistent with thorough training
and is then returned to his own unit.

Postgraduation opportunities for the
student are as unlimited as these offered
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him in the school. His record as a
student plays a large part in his even-
tual duty assignment. There is nothing
haphazard about the assignment of
technically trained personnel. They are
detailed to an organization and to duties
in keeping with their military occupa-
tional specialties. There again the tech-
nician is limited only by his own ambi-
tion and ahility. Under the Armed

Wire divisiom students learn te handle
this field telephone carrier eqmipment.

Forces’ carezr plans, he may, through
his efficiency rating and grades scored
in competitrve tests, gain promotion
and higher-lzvel duties.

In addition to the oppo-tunities
offered in thz field, the graduate of the
Signal Schocl may be—and quite often
is—considered for duty with tle school
as a technicezl worker or instruztor. Or,
if qualified by reason of experience and
schooling, he could be assigned to one
of the engineering and research labora-
tories which are a part of the Fort
Monmouth establishment. There he
will find himself in the midst of re-
search and development work of the
highest caliber. Many of today’s im-
proved radic, television, and telephone
designs and techniques are a direct
result of the work accomplished by the
Signal Corps Engineering Laboratories
and cooperating private industries.

The opportunities and training of-
fered by the Signal Corps are second to
none in the country. Major General
Spencer B. Akin, Chief Signal Officer,
emphasizes this fact in a letter of wel-
come addressed to new student person-
nel, pointing out that the facilities
offered the student are backed by the
vast technical resources of the country
and that his abilities are developed to
the fullest by the challenge of the speed
necessary to properly maintain the
modern communications of the Corps.

—END—
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Fig. |—The hypnotron emanates a random series of signals, represented here by dots. Consecutive signals are never alike.

The Hypnotron

A small portable model of the hypnotron.

AST year on a tip-off from the
Russian underground, with a
fake passport, I went behind the
Iron Curtain to Moscow to inves-

tigate one of the most important Rus-
sian electronic inventions made during
the past decade. This could not have
been done had I not known the Russian
language perfectly, and if I had not
been an I.LR.E.* man. I was thus enabled
to reach the famed Professor Vladimir
Ivanovitch Nikulturno, the inventor of
the new device. The news had leaked
through to America that here was a
most important basic electronic inven-
tion which not only had many peace
time applications but important mili-
tary applications as well. It was more
than worth while taking the risk. The
new device as shown in these pages was
reproduced with American components
so that anyone can build the Hypnotron.
(Hypnos: from the Greek, sleep.)

Most of the inhabitants of the larger
Russian cities today are extremely jit-
tery and apprehensive on account of
the American atom bomb threat, so
much so that not much else is talked
about. This jitteriness has made of the
Russians a nation of insomniacs, espe-
cially in the large centers.

As one of the foremost psychologists
in Soviet Russia, Professor Nikulturno
set about to rectify the condition so that
his insomniac countrymen could get
their much-needed sleep.

It so happens that Professor Nikul-
turno was the favorite pupil of the
world-famed psychologist Ivan Petro-
vich Pavlov. Our readers know it was
Paviov who made the famous “condi-
tioned reflex” experiments by condi-
tioning dogs to certain stimuli, and so
making saliva flow when the animals
merely looked at electric lights or heard

* [nternational Radio Electrongeneer.

the sound of electric bells.

Professor Nikulturno set his goal to
condition humans, struck with insom-
nia, in « similar manner, and finally
produced the Hypnotron shown here.

The fundamental circuit was smug-
gled out of Russia by the writer who
almost lost his life thereby. The MVD
police were always only two jumps
behind him, but he finally made it.

Professorr Nikulturno, after two
years of study and experimentation,
devised a new basic electronic idea
which has become known to Russian
scientists by the name of “Electronic
Indeterminacy”. Stripped of all super-
fluous technical verbiage the device re-
solves itself into a blocked audio oscil-
lator which, however, never gives the
same set of signals twice. In other
words, the signal keeps changing in a
completely random manner continuous-
ly. Hence, when you listen—with or
without earphones—to the Hypnotron
you never can possibly know when the
next signal will come.

To show this diagrammatically see
Fig. 1 which explains graphically how
the oscillator functions. The dots show
the signals and the size of the signal
also gives its time duration. It will be
seen that with this special oscillator
the signal is never twice the same, nor
has it ever the same time difference
between signals.

Fundamentally, the device is an audio
oscillator capable of producing a num-
ber of notes, the pitch and duration of
which may be caused to vary in a
random manner.

The fundamental oscillator circuit is
a simple plate-tickler with an iron-core
oscillation transformer and grid-leak
bias. The grid capacitor or leak, or
both, may be varied to change the tonal
range. The four capacitors (more may
be used if desired), in the grid circuit
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A famed Soviet scientist
discovers principles of

an audio insomnia killer

By MOHAMMED ULYSSES FIPS, L.R.E.*

are selected to give pleasing notes over
a suitably wide range. These resistors
are inserted into the circuit or dis-
engaged therefrom by means of small
thermostatic bimetallic elements in
series with them. They are placed near
the tube, which in warming up causes
them to open the circuit. Adventitious
variations in ventilation, etc., have been
shown to be sufficient to cause the units
to open in @ random manner, especially
if they are all cut from the same piece
of material hut made different in length.
A special thermostat (blinker) in the
filament circuit of the tube opens it
briefly at more or less irregular inter-
vals, causing slight cooling and thereby
introducing a further random element
in the timing of the notes.

A small triode was found to produce
signals of more than sufficient loudness
for the application. To adapt the vol-
ume to the individual’s requirements, a
50,000-ohm variable resistor is shunted
across the phones. A 1%-volt “A” and
hearing-aid type “B” battery complete
the equipment.

In practice the hypnotron—which
can be either a battery-operated oscil-
lator or one attached to the electric
network—is used either with or with-
out earphones. The earphone method is
the more popular because it will not
disturb other sleepers or a non sleepér
in the same room. If there is only one °
sleeper in a room then, of course, a
loudspeaker can be used.

We have shown only one model to
illustrate the technical working of the
hypnotron.

In practice when you go to bed you
turn on the device, using the adjuster
knob to regulate the strength of the
signal to the level most satisfactory to
you. You then relax and start listening.

Professor Nikulturno insists that
just listening to the signal is not satis-
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factory. You must count each signal,
just as if you were counting sheep.
You start with 1 and keep on counting.

The psychological effect of the hypno-
tron now reveals itself perfectly.

If the signal came always with the
same frequency and spaced the same,
you would not become drowsy. The im-
portant point is that in trying to count
with the irregular sequence of the sig-
nal, you perform work, i.e. the mind
tries to follow the signals. This in itself
is tiring. The psychological explanation
for this is that you never know when
the next signal comes. There may be a
quick succession of signals or there may
be long lags. In any event you are kept
on the jump always and this is tiring.

Within 15 minutes, at the latest, the
mind becomes so tired that it refuses
to do any further work—you fall asleep.

Does the signal go on when you
sleep? No. The canny Professor has
seen to this too. Attached to your chest
is a mercury switch. After you have
fallen asleep you start turning or toss-
ing—as has been proven by many ex-
periments—and the mercury switch
therefore acts and breaks the circuit. If
you should wake up and need the in-
strument again, it will have to be reset.

Experience has shown that the hyp-
notron s perhaps the most efficient
sleep inducer ever produced. Millions
of hypnotrons were used in Russia at
the height of its popularity, before the
authorities stepped in—for reasons
which will become apparent at the end
of this article.

When the Hypnotrons first appeared
on the Russian market, people grabbed
them up like crazy—they caught on like
wildfire. Made at a low price, the de-
vice was within the reach of most of
the workers. Due to the crowded living
conditions in Russian homes, where an
average of four people sleep in one
room, most Hypnotrons were used with
loudspeakers, so a number of persons
could be put to sleep simultaneously.

Rich and poor used the sleep-inducer
—even members of the Politbureau had
them in their homes. But after a while
there were rumblings against the Hyp-
notron—rumblings which soon burst
into an ugly staccato of denouncements
from the men higher up. This finally
became so insistent that the government
not only stopped making Hypnotrons
but forbade their use entirely, making
it a criminal offense even to own one!
What had happened? Nothing—except
that the sleep-inducer was too efficient.
It became habit-forming like morphine.
The Russians became a nation of doped
snoozers. Constantly more and more
afraid of atom-bombing, they sought
surcease in an exhausting sleep right
after dinner, and the longer they used
the Hypnotron the more sleep-drugged
they became. Alarms no longer woke
them in the morning from their stupor.
Plant managers reported thousands of
workers were late from half an hour
to two hours. Russia was being under-
mined by a sleep-gadget! This sort of
thing patently could not go on—it was
nothing less than Soviet-suicide.
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One morning, in the early spring of
1950—according to advice received via
the Russian underground—Stalin sum-
marily summoned before him an aston-
ished Vladimir Ivanovitch Nikulturno.
This is the gist of the historic
conversation:

“Worthy Comrade Vladimir Ivano-
vitech Nikulturno! While Russia must
be eternally grateful to you for your
great scientific accomplishments of the

eDe

have foreseen what would happen if
millions used your infernal contraption
—or are you a psychologist? I gravely
doubt it!

“Dog Nikulturno! Not satisfied with
these terrible offenses, it has come to
our ears that you recently gave out
important scientific information on
your work—some of which is of a high
military nature and therefore secret—
to a capitalistic American swine by the
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The hypnotron circuit. Grid capacitors are selected to give a pleasing tone.

past which have greatly enriched our
country, you must also be quite aware
of the sinister situation which has
arisen with your fellow Russians, all

due to your Ilatest invention—the
Hypnotron.
“Tovarich Nikulturno! You know

that today millions of Russians have
become useless slaves and abject addicts
to your wicked sleep-gadget, unable to
tear themselves away from their bed-
steads. Russiauns are mo longer free
men—they are sloths!

“Gospodin Nikulturno! Your Hypno-
tron has undermined our entire peace
and war economy—worse yet, Russians

name of Mohammed Ulysses Fips,
whom you even entertained in your
own home. You must surely have known
that he was only a low American spy
bent on destroying your country!

“Pig-Traitor Nikulturno! I charge
you with the multiple offenses of having
deliberately used your office of Chief
Psychologist of Russia to bring your
country to the brink of disaster. Your
incompetence as a scientist is only
matched by your treason to Soviet
Russia in dealing with our arch-enemy:
The U.S.A.

“I therefore order you—traitor Vladi-
mir Ivanovitch Nilkulturno—shot at

The inside of the unit. It is battery-operated and completely self-contained.

have been bereft of their age-old cour-
age, their inborn stamina, their glori-
ous Slav stoicism—they have become
cringing curs like capitalistic dogs!
You as Russia’s greatest psychologist
have completely ‘misled the Government
and the people! You of all men should
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sunrise, tomorrow. And do you perhaps
know what is tomorrow? As a psycholo-
gist, you will have a good laugh at this,
Hah! Hah! Mister Nikulturno! Tomor-
row is

APRIL 1."
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How an Electric Brain Works

Part VII—Analysis of Simon as a complete working unit.

How the various sections are made to work together

By EDMUND C. BERKELEY and ROBERT A. JENSEN
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N THE last article, we began to talk
about Simon, a complete baby elec-
tric brain, made of relays, a stepping
switch, and a paper-tape feed. We

anchored down the terms “input,” “out-
put,” “computer,” “storage,” and “con-
trol,” each into a particular set of
relays that actually perform that
function.

Now, what is the general scheme, and
the circuit wiring, whereby this equip-
ment works as a complete electric
brain?

This may be seen in Fig. 1, which
shows, sketchily and schematically, the
10 essential circuits of Simon, begin-
ning with moving the tape, and ending
with putting informaton out in the
output lights.

To explain these circuits, we should
start with their timing. Each of the
terminals shown, T1, T3, etc., is ener-
gized at a certain time or times by
means of the stepping switch as the
calculation proceeds.

For Simon or any electric brain to
operate, things have to happen pre-
cisely in succession, in sequence, one
after another. This is the heart of auto-
matic control., In Simon the timing is
done by the stepping switch. The Clare
Relay Co. stepping switch that we
bought on the war surplus market when
we were constructing Simon, had 20
timing points and 6 levels, but we found
that it stepped too fast. The easiest
change to make was to wire the points
together in pairs, thus effectively giving
the stepper 10 timing points. Also, we
replaced the stepper’s nonbridging
wipers (which broke current between
each point and the next) with bridging
wipers, so that we would have un-
interrupted current for holding up re-
lays when desired. The switch was
modified by installing a coil to operate
on 24 volts d.c., the standard operating
voltage for Simon.

As we worked out the circuits of the
machine, the points were wired together
to give seven terminals that were num-
bered T3, T5, T7, T9, T11, T13, and
T17 (see Fig. 2), carrying currents at
different times. The odd numbers were
used to indicate that the current was
of the same sign, positive, as the source,

Fig. 1—Simon’s 10 essential circuits,
showing operational sequence and con-
nections to stepping switch terminals.
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in contrast with negative, or the

ground, terminal T2.

Timing of the machine

Now, how are these timed currents
used to energize the relays and circuits
of Simon? This is shown in the timing
chart of Fig. 3; it is not altogether
complete, but most of the operation of
the machine is indicated there, and it
will be understandable to readers who
have followed the partial diagrams in
earlier instalments of this series. Let

T2,GROUND —24V

LEVEL

wheRs & 23 4 8/ 6 ThSOURCE +24V
POINTS,OR TIME WITHIN CYCLE

0 o o o [ o

: o o

L]

2 o o

3 o o

4 o o

5 ° °

[} ° 0

U o o

8 o o

¥ o o o J3 0o o

Fig. 2—How the 6-level stepping switch
that activates the relay banks is wired.

us go through the timing chart of Fig. 3
and the diagrams of Fig. 1 and see
what we can tell from them.

At time 1, there is a red O on the
first row, and a red X cn the second
row, and a red line connects them. This
means that at time 1, we read through
holes in the paper tape (which at this
time is still) and we pick up the corre-
sponding program relays (see Circuit 2
in Fig. 1). At time 2, similarly inter-
preting the red line, we read through
the positioned contacts of program re-
lays to select the receiving register,
and pick up its entrance relay, which
is held up until time 8 (see Circuit 3).
We also optionally (if there is a hole
in position 5 on the tape) pick up RR1
(reset relay No. 1), which action re-

sets the input register by interrupt-
ing its hold current (see Circuits 5 and
6). At time 3, all that happens is that
we move tape (see Circuit 1), and drop
out the program relays. At time 4, we
read through tape again and pick up
the program relays once more, for they
are the relays in which the information
from the tape is always immediately
put (see Circuit 2). Also at time 4, we
read through the hold contact of the
selected entrance relay and pick up the
matching reset relay, which resets the
receiving register by interrupting its
hold current (see Circuits 3 and 4). At
time 5, we read through contacts of the
program relays, and pick up the input
registers 1 and 2, storing there a num-
ber or operation (see Circuit 6). At
time 6, we move tape and drop out the
program relays. At time 7, we read
through holes in the paper tape, and
pick up the program relays once more
(see Circuit 2), this time to select the
sending register.

At time 8, we transfer information
(see Circuit 9). We read through, from
the source:

1. contacts of the program relays
which select a sending register
(these relays were energized at
time 7);

2. contacts of that sending register
(held up by continuous current) ;

3. the bus;

4. the contacts of the receiving
register’s Entrance Relay (which
have been closed and have been
held from time 2 to 8);

5. and the coils of the selected
receiving register, to ground.

And at time 9, we move tape prepara-
tory to the next cycle, and drop out the
program relays and entrance relay.

Independently of this main sequence
of events, computing takes place in
Circuit 8. The computer consists of
three registers CR1, CR2, CR3 which
take in numbers, and a fourth register
CR4 which takes in an operation. Sup-
pose that on previous cycles, these reg-
isters have been filled with the desired
information, and that CR4 is the last
one so filled. Then by means of TI11,
current is passed through the contacts
of those four registers. To avoid back
circuits, however, the computer is con-

RELAYS ENERGIZED " NUMBER OF TIME INTERVAL IN MACHINE CYCLE TERMINAL
| REDL TIMERIR VA - TN [
| 2 3 s | 5 | s 7 8 9
s | | | . T3
TAPE COIL - MOVES TAPE | s} | LT ? | B o W
- THR TAPE - T3
PR-PROGRAM RELAYS ENERGIZEO THROUGH Wit g vy T et A
ER-ENTRANCE RELAYS PICKED UP S, TS5
ER RELAYS HELD UP UNTIL RECEIVING REGISTER 1 L T
EAD INTO i &) Lk
RR-RESET RELAYS (EXCEPT RRI),RESET | FI. T
RECENING REGISTER T T =
IR-INPUT REGISTER,ENERGIZED THROUGH TAPE | o |[ I|l 17
SR-STORAGE  CRI TO 4, COMPUTER, AND OR, - T9
QUTPUT: THROUGH BUS | |
HOLD CURRENT FOR SR,CR, OR INTERRUPTEO | _ _ |- J . 0 1Ll _J 7
BY RR WHEN SPECIFIED = -
HOLD CURRENT FOR IRINTERRUPTED WHEN [ | L b e o e e o Lo L ] J=dn
SPECIFIED & Q B
RRI- RESET FOR IRI OR2, ENERGIZED THROUGH | s
5TH HOLE IN TAPE 7 =

Fig. 3—Timing chart, showing how operations are carried through the machine.
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nected only at time 8 to the fifth com-
puter register, CR5, which stores results
(see Circuits 8 and 7)

Storing and transferring

The two things that are the first
order of business in an electric brain
are to store information and to transfer
information. In Simon, information is
stored in any one of 16 registers, each
capable of holding two binary digits.
Information is transferred as pulses of
current along a two-line bus. The 16
registers of Simon and the codes used
for “calling” them (either to transmit
information they hold or to receive and
store information) are:

Entrance Reset

Register Code Relay Relay
IR1 0000 none RRI1
IR2 0001 none RR1
SR1 0010 ER3 RR3
SR2 0011 ER4 RR4
SR3 0100 ER5 RR5
SR4 0101 ER6 RR6
SR5 0110 ER7 RR7
SR6 0111 ERS8 RR8
CR1 1000 ER9 RR9
CR2 1001 ER10 RR10
CR3 1010 ER11 RR1i
CR4 1011 ERI12 RR12
CR5 1100 none RR12
OR1 1101 ER14 RR14
OR2 1110 ER15 RR15
OR3 1111 ER16 RR16

In the last article and in previous arti-
cles, we told most of the story about
the input, output, and storage registers
of Simon. The computer registers, how-
ever, require some more explanation
here.

Computer registers

The computer of Simon consists of
relays and wiring by means of which
information is operated on and changed
into other information. Simon’s com-
puter registers (abbreviation CR) are:
CR 1 to 3, which take in numbers;
CR4, which takes in the operation; CRS5,
which gives out the result; and CR 6
to 9, which help in the operations in-
volving arithmetical carrying and were
recently added.

Simon at present writing has nine
operations built into it. For Simon to
perform any one of these operations, he
must be instructed. How do we instruct
him? These operations also have certain
codes, and here are the codes and the
names of the operations:

No. Code Operation

1 0000 Add, No Carry;

2 0001 Negate, No Carry;
Fours Complement

3 0010 Greater Than

4 0011 Selection

5 0100 Logical AND

6 0101 Logical NOT; Threes
Complement

7 0110 Logical OR

8 1000 Add, Subject to
Carry from
Previous Addition

9 1001 Negate, Subject to

Carry from
Previous Negation
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Now, what do we mean by these oper-
ations? Regularly the complete meaning
of an operation is described by giving a
table of the outputs for some of the
inputs, and then covering the remaining
cases of output-input by general state-
ments. This we have done in Chart 1,
in rather condensed language. The
lower case (not capital) letters a, b, ¢,
refer to numbers that Simon knows,
0, 1, 2, 3. The lower case letters p, q, 1,
refer to truth values: the truth value
of a statement is 1 if the statement is
true, and 0 if the statement is false. A
primitive way of indicating a  truth
value is with check marks (v) and
crosses (x). But check marks and
crosses are not numbers like 1 and 0,
and cannot be combined like numbers,
and there is no need to bother with
them, for using them is like using a
crystal set when you could use a console
radio. The expression T(...), which is
read: “T of ...”, where ... is some
statement, is a nice short way of writ-
ing “the truth value of ...”. Truth
values are becoming more important all
the time as a means of designing and
economizing electronic computer eir-
cuits. For example, the electronic com-
puter Maddida was designed largely by
truth value algebra instead of circuit
diagrams.

The capital letters P, Q, R refer to
statements of which the truth values
are p, q, r, respectively. Statements
have to be expressed usually with
words, and sometimes may be expressed
in other ways. But the little letters
P, q, T are truth values and are always
1 or 0. It is readily understood that:

p=T(P),q=T(Q), and r = T(R).
For example, let us consider the
fourth operation, that of selection. The
general statement for this operation is
¢c=ap 4+ b(1 —p).What will this rule
give us in a concrete case? Suppose 2a
is 2, and b is 3, and p is the truth value
of the statement “0 is greater than 1.”

‘@a*&i
ﬁﬁ %! S

= OPERATION 6 =

ZND DIG|T IST DIGIT =
OPERATION 5 LOGICAL NOT OPERATION7
LOGICAL AND AND THREES COMPLEMENT LOGICAL OR

Fig. 4—Logical circuits. “And” circuit
outputs a pulse only if both relays are
closed; “not” circuit only if both are
open; “or” if either or both are closed.

In other words, what we want to do is
select 2 if 0 is greater than 1, and

*select 3 if 0 is not greater than 1. Here

the statement that we are interested in
is “0 is greater than 1”; this statement
is false, and so p, its truth value, is 0.
Putting a =2, b =3, and p = 0, in the
rule,
c=a+ b(l-p) = [2x 0] +
[3x{(1-0)].
The arithmetical result of this is 3,
which of course agrees with what our
common sense tells us. Why do we re-
sort to all this roundaboutness? Because
when you want to tell a mechanical
brain to do some-

Chart 1—Operations of Simon

thing, you have to
be very explicit.

Operations 8 and

Operation 1 Operation 6
Addition without carry Logical ''not*’ Threes 9 need some com-
;:g I 2'-’3 r = t{not P) complement ment, Their pur-
a = Fo’ _,I'__ €3 e pose is to enable us
Ia ?igg 1 1o 0173 to handle numbers
21 2301 ) 2 of more than two
3] 3012 3lo0 binary giigits. If we
Operation 2 = are adding two
4y, Subtraction or negation &';:::'?,:: four-digit binary
withou carry — fours complemen bel's fO X
c=4p—a r=T (P or Q) Lae U 2.5
p Tlaisl, 2,3) q ol ample, first we at-
%, Fg | ; ‘— — tend to the two bi-
| h 3 , °|'| nary digits at the
2 1 2 - right, using opera-
S Operation 8 tion 1, Addition
- mas - ' . ’
Operation 3 Addition, subject to carry Without Carry. Sec-

Greater than
p = T(a is greater than b)
0123

c=a+b+p
p T(previous addition was | 43, or

ab 242 0r34+20r34+3)
0l 0000 p 00001111
| 1000 b 01230123
2 1160 a
3 111o 0 pl1231230
| 12302301
Operation 4 2 23013012
Selection 3 30120123
c=ap+ b{l —p)
p 00001111 Operation 9
ab 01230123 Subfral;:fion or negation
subject to carry
0|l 01230000
o123t n1 c=3—a+alip—3)
2 01232222 =T(ais 1,2, 0r3)
3101233333 = T(previous negation without
Operation 5 carry was of 0)
Logical "‘and’’ a 0l
r =T(P and Q) a | P -
q 01 0| 0|30
p | | 23
0| 00 2 1 12
1] 01 3 | 01

ond we attend to
the two binary dig-
its at the left, us-
ing operation 8,
Addition, Subject to
Carry, this pro-
cess remembering
whether or not
there was a carry
from that first step.

The circuits for
operation 1 to 4 are
given in Chapter 3
of Giant Brains, on
pages 36 to 38. The
circuits for opera-
tions 5 to 7 are
given schematically
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in Fig. 4. We note that “logical NOT”
and “threes complement” are the sanie
operation, with the same code 0101. This
is because if we use only the right-hand
binary digit, we have the logical-NOT
operation; and if we use both the left-
hand and the right-hand binary digits,
we have the threes complement. The
circuits for operations 8 and 9 are not
hard to design, in one way or another;
there is no space to give them here.

Programming and timing

The next thing we have to consider is
the programming and timing of the ma-
chine as a whole.

In Simon, as constructed, we are
using only one tape for both instrue-
tions and numbers. It proved to be con-
venient when constructing Simon to
cause the tape to be read three times in
each complete machine cycle, at time 2,
time 5, and time 8. We call these three
readings three entries of information
into Simon. The first entry, at time 2,
specifies the register which is to receive
the information. When this entry is read,
it causes the entrance relay of the re-
ceiving register to be energized, and so
connccts the coils of the receiving regis-
ter to the bus, and clears out any infor-
mation previously in it. The second en-
try, at time 5, puts any number or opera-
tion from the tape into input registers
1 and 2, so that the number or opera-
tion can be made use of in the machine.
The third entry, at time 8, specifies the
sending register, i.e., the register from
which information is to be transmitted,
and at the same time causes the infor-
mation in that register to pass through
the bus into the receiving register.

In sonte electric brains, we would have
to consider carefully the subsequences of
the timing of the routines of such com-
puting operations as multiplication and
division. This is not the case however in
Simon, because every computing opera-
tion is completed in the machine cycle
following the designating of the opera-
tion in computer register 4. If we should
wish to do multiplication or division on
Simon, we would need to program it by
means of the instruction tape, and the
use of arithmetical and logical opera-
tions.

For example, what would we punch in
the tape if we wanted the operation
“selection” (code 0011) to go into com-
puter register 4 (code 1011), the regis-
ter which chooses the operation the
computer is to utilize? We would punch,
in three successive lines of tape:

Punched
Entry Holes Meaning
1 11011 Get ready to receive
in CR 4, and clear
. IR 1 and 2.
2 00011 Put operation selec-
tion in IR 1.
3 00000 Transfer out of IR 1.

This deseription of Simon and its
operations is incomplete. We have not
touched on the wiring of the front
panel, so that different types of au-
tomatic or manual operations are pos-
sible. We have not covered the two other

RADIO-ELECTRONICS for


www.americanradiohistory.com

59

With purchase of
ONE Sylvania
Picture Tube

@ 48 pages of pictures and diagrams.

® COVERS RADIO SERVICING—
Signal Tracing, Alignment, AVC and
AFC Checking, Measurement of Volt-
ages, Signal Levels, Power Output,
Bandwidth and much more.

@ COVERS TV SERVICING — Signal
Tracing, Bandwidth Measurements,
Wavetrap Checking, Sound Channel
Tests and Alignment, Low and High
Voltage Checks, Signal and Deflec-
tion Voltage Measurements etc.

® COVERS AUDIO AMPLIFIER
SERVICING—DC, AC, and Signal
Level Measurements; Tone Control,
Fidelity, and Gain Tests, Distortion,
Power Qutput and Noise Level Meas-
urements; Signal Tracing, Speaker
Matching.

ervicing Radio
and Television with
a Yacuun Tuhe
Voltmeter

T

® Covers 19 Miscellaneous Applica-
tions of VIVM—Detecting Gassy
Tubes, Checking Capacitors, Q Meas-
urement, Turns Ratio Measurement,
Impedance Checking.

ACT NOW! Offer good
only April 1st to May 31st

Here’s a book that will save you hours of
service time every week. You'll be amazed
how it will simplify everyday service prob-
lems. You can’t buy this book! It comes to
you FREE with the purchase of just one
Sylvania TV Picture Tube from your regular
Sylvania Distributor. Thar's all, simply buy
a Sylvania Picture Tube, of any type, and Sample pages w.
your Distributor will give you a copy free. showing detaiied, " 3 *j,,;f

d . easy-to-read i
See or write him today. diagrams. ¥

SYLVANIA*ELECTRIC

RADIO TUBES: TELEVISION PICTURE TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING OEVICES; LIGHT BULBS; PHOTOLAMPS; TELEVISION SETS

APRIL, 1951

www americanradiohistorv com


www.americanradiohistory.com

Electronics

ein, 115 Extra Dollars
b For Me...

with

1IeH

NEEDLES

Increase your income 50%
annually by selling a needle on
every service call. It’s easy to
suggest a new needle when
servicing a TV or radio set. ..
the easiest dollars you ever
made!

FREE!

Jensen’s New 1951
Needle Wall Chart
Tells You What To Use

JENSEN REPLACEMENT NEEDLE KIT

Contains the most T
popular sellers. En- s
ables you to take
care of 90% ot all
replacements. Get
your kit and free
wall chart from
your jobber today.

vous ouss ror Kl mmacsar waesyy
=it ' e =

INDUSTRIES, INC.

329 So. Wood St., Chicago 12, Il

‘ Ove.r 43;000 Technicians ﬁ_:)lse';[m:uf
OW TO GET THE
%F BASIC TEST EOIIII:MEIIT

Why Not You, Too:

SERVICING by S|GNAL SUBSTITU

& b a
L EW. 0-DATE, 1TH 1]
& BES SELLER FOH ONER R HEW P 1] EDN

L}

)
/
F1I /

anly 40F

100 poges. Invaluoble
information that will help
you re-double the value of
your baosic test equipment.

9 YEA

h To Re-
amic Speed Approac
oy t Problems, AM-FM-TV.

_ non-ohsolescent
sic Test tquipment

Modern,
t and Alignmen
[ ] Universal

@ Employs Only B2

The Simple,
ceiver Adjustmen

@ Nothing complex to learn

@ No extra equipment t0 purchase
Ask for "5.5.5." at yeur local

. Radio Parts Jobber or order direct from foctory.

g FRECISION APPARATUS COMFANY, INC

+ 82.27 Herace Harding Blvd,, Etmburet 4, K. Y.

www americanradiohistorv com

|

uses of the 5th hole in the program tape,
only mentioning that at time 2 in the
machine operation it is used for optional
reset of the input register. We have not
given the specifications of the rectifiers,
capacitors, and the rest of the parts
list. The basic relay used is Allied
Control or close 24-volt, 300-ohm, d.c.,
airplane-type, bought on war surplus,
with either 4 poles double-throw or as
many poles as can be found. We have
not discussed the subject of coding prob-
lems for the machine, nor the range of
problems that the machine can do. We
have not discussed the ways in which
this machine can be further expanded
to do useful work. If there is sufficient
interest, these matters may be covered
to some extent in the final article of
this series.

Construction of Simon

Simon as an idea came into existence
at the end of 1947, when, at a meeting
of the Association for Symbolic Logic
in New York, Simon was discussed by
Edmund C. Berkeley, one of the two
joint authors of this series of articles.
Next Simon became the third chapter
in Berkeley’s book Giant Brains or Ma-
chines that Think (John Wiley and
Sons, 1949), with the purpose of being a
simple introduction on paper to the
same type of computing circuits used in
the big mechanical brains.

Simon as a real machine was begun
in November, 1949, and was finished in
April, 1950. The cost of materials was
about $270, and the labor for wiring
actually paid for amounted to another
$270. The balance of the labor, design,
engineering, mechanical work, etc., was
contributed; if it had been paid for, it
would have amounted to about $3,000.
Simon was actually constructed by three
men: William A. Porter, a skilled tech-
nician who had much to do with the
construction at Harvard University of
two big mechanical brains built there,
Mark Il and Mark III, and Robert A.
Jensen and Andrew Vall, two Columbia
University graduate electrical engineer-
ing students. Jensen is the joint author
of this series of articles.

In the next article we shall begin the
discussion of electronic brains. —END—

Sugpested by
Richard Rogers,
Brighton, Mass.

*“John had to be converted too. He's
color blind.”
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N LAST month’s article we deseribed
the principles on which the Thyra-
tone operates. In that article the
complete schematic diagram and

*Audio Consultant, New York

| Part X—Construction details and
tuning procedure of the Thyratone

By RICHARD H. DORF*

some photographs appeared. This
month we shall discuss construction,
adjustment, operation, and modifica-

tions. It is therefore a good idea to have
the March article on hand for reference
while this is being read.

Photo A—Underside of the Thyratone’s chassis. Other constructors may find
that a somewhat different layout will make the wiring considerably easier.

D—bottom—28 x 512 x 1
E—contact board—201; x 512 x V}

F—back—28 x 4%, x
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Fig. 1—Exploded diagram of the keyboard housing showing assembly details.
A, B, C—sides and partition—4x51;x3% G—key mask—21%; x 115/16 x 1,
H—switchboard—6 x 7 x % (note slot)
K—front—28 x 434 x 1, (note shape)
All

ensions in inches
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Housings

The instrument is in two principal
parts, the electronic chassis and the
keyboard unit. The chassis is a 10 x 17
X 3-inch aluminum unit which, after
completion of all the construction and
adjustment, ecan be mounted in a suit-
able wooden cabinet used for the
speaker.

The keyboard unit was especially
constructed of wood. While it serves the
purpose well, it is a trifle large and
heavy; that could probably be cured by
using lighter wood.

A three-dimensional drawing of the
keyboard unit appears in Fig. 1. This
sketeh, handed to a cabinetmaker, will
result in a satisfactory unit. If the
reader builds his own, the list of wood
pieces in the figure should be helpful.
Comparing the drawing with the key-
board unit photograph in last month’s
story should make the scheme clear.

Referring to the photo of the chassis
top in last month’s issue, the power
supply—transformer, can capacitor,
rectifier, two chokes, and voltage-regu-
lator tube—are at the right end of the
chassis. At the left end, from front to
rear, are the three tone generator 884’s,
8-, 16-, and 32-foot, and the 6SN7-GT
which amplifies the outputs of the 8-
and 16-foot generators. To the right of
the latter is the vibrato choke, and in
front of it the second 6SN7-GT. Next to
the right, from front to rear, are the
6S8J7, the present volume control, the
neon lamp, and one 6G6-G. The output

Avdio

transformer is at rear center, with the

other 6G6-G in front of it. All the tone |

filter components (except for the in-
ductors) are mounted on the three
double terminal boards atop the chas-
sis. The inductors had to be kept far
from the power supply, so are mounted
on the left side of the chassis.

On the front chassis apron are four
connectors. The leftmost is a 20-pin
female for the cable running to the
keyboard unit. Next is a 2-prong (and
grounded shell) connector for the ex-
pression pedal. An ordinary phone jack
follows for the speaker, and at the right
is a 2-prong female for the a.c. switch
on the keyboard unit.

Photo A shows the underside of the
chassis. The wiring under the tone-
generator side is rather complex and
crowded, which is one reason a change
in placement of some components (as
diseussed later) may be advisable.

Construction steps

The first order of business is to pre-
pare the keyboard unit so that as each
portion of the chassis circuit is com-
pleted it can be tested and made final.

After obtaining the wood specified in
Fig. 1 and cutting it all to shape and to
fit, assemble the rear and the two sides
and partition, pieces A, B, C, and F.
The keys used in the original model
were obtained from an old reed organ
which was scrapped after being re-
nmoved from a church to make way for
a Baldwin electronic. The individual
keys were removed and cut down as in
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Photo B—Closeup of the keyboard assembly showing the keys and contacts.

Photo B, so that each was about 43
inches long. The raised portions of the
black keys also must be cut down about
another % inch, so that when the black
keys are in place with the white ones,
the raised portions stop 4 inches back
from the tips of the white keys. This
allows the key mask (piece G in Fig. 1)
to be put in place eventually, holding
all keys at the same height.

Now refer to Photo C, showing the
undersides of some of the keys. Along
the bottom of each key is a piece of
spring metal extending about 3 inch
out from the rear. This is a springy
metal and serves two purposes. It acts
as the contact which electrically con-
nects all the contact springs under each
key te ground when the key is pressed,
and it is the method by which each key
is mounted to the %-inch square hollow
bar of brass which extends the length
of the keyboard (20% inches). The bar
can be seen in Photo B. It is drilled and
tapped at each key location (or self-
tapping screws can be used) and the
metal extension under each key is fast-
ened to it. When the key is pressed, the
metal contacts the four springs; when
it is released, the springiness of the
metal brings it up again. The writer
used transformer laminations for the
job.

Now assemble the lowest and highest
keys, with their metal strips, and fasten
them to the ends of the brass bar. Hold
the assembly so that with the keys per-
fectly horizontal the key tops are even
with the top edges of the sides (pieces
A and B in Fig. 1). Set in place the
contact board (piece E) so that it will
hold the bar in this position. Then
remove the bar and keys.

The next job is to place the guide
pins at the front of each key so that
when the key is in place the guide slot
underneath it (see Photo C) will engage
the pin te prevent any sideways motion
of the key. The pins will be found in

www americanradiohistorv com

the original keyboard assembly and can
usually be pulled right out with a pair
of strong pipe pliers. Each key must be
held in place, the hole in the brass bar
drilled and threaded, the key fastened
to that, then the guide pin position
marked. Drill a hole for each guide
pin, then push it in place. When the
keys are mounted permanently, a pair
of small rubber grommets are slipped
over each pin so the keys will hit bottom
without a thud and will not go down
too far.

After all the keys are mounted and
working mechanically, detach them one
by one and mark the contact board to
show the area covered by the metal
strip under each key where the con-
tact springs will be located.

The contact springs used in the origi-
nal model were cut down from copper
motor brush springs obtainable at motor
repair shops. A hole was drilled through
the contact board at each spring loca-
tion and the spring held down with a
round-head machine secrew. Small solder
lugs were placed between the nut and
the board underneath. Quarters are
close, so careful measurement Iis
necessary.

L)

Photo C—Springy metal strips fitted
to the keys return them to rest posi-
tion and make electrical contact to the
four metal springs mounted below them.
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The keys must be remounted next,
and the contact springs adjusted by
bending, pulling, and cutting them off,
so that an ohmmeter shows positive
contact when the key is pressed and no
contact when it is released. The key
mask (piece K in Fig. 1) should be
mounted before the final ohmmeter
check is ended.

One very important point is to adjust
the springs so that with each key the
rearmost spring is not contacted until
the key hits almost the very bottom. This
spring controls the keying of the output
stage; that stage should remain inoper-
ative until all the tuning contacts have

ply bleeder, but do not place this so far
up that the 0D3 does not glow. The
5,000-0hm, 10-watt series regulator re-
sistor also requires adjustment for this
purpose; if the supply voltage is low, it
will probably have to be shorted out
entirely. If attack characteristies are
not perfect, experimenting with all the
resistors and capacitors of the delay
network at the center-tap of the inter-
stage transformer will supply the an-
swer. The arm of the present 100,000-
ohm potentiometer may have to be
moved down to prevent the audio tone
from overriding the cutoff bias on the
final stage with the key up.

Photo D—The keyboard unit with bottom cover removed. The compartment at
right contains the stop buttons; the capacitors at left tune the three ranges.

been made and should cut off again be-
fore any tuning contacts are broken.

Before going back to the chassis, the
stop buttons may be mounted on a thin
board (piece H in Fig. 1). The cable
leading to the chassis should be made
up. It consists of 20 shielded wires
bound together with Scotch electrical
tape and terminated in a 20-prong male
Amphenol connector. Numbered con-
nections are indicated in last month’s
Fig. 3. The keying (pin 3) and ground
(pin 20) leads may be connected to the
terminal lugs under the springs as indi-
cated in that diagram. For that pur-
pose, all rear contact springs are con-
nected together. The ecable comes out
of the keyboard unit through a hole in
the rear in the right-hand compartment,
as shown in Photo D.

Chassis assembly

The construction of the chassis as-
sembly as indicated in last month’s
photos and diagrams and in this
month’s Photo A is next on the agenda.
Begin by wiring all the filaments. Then
complete the 8-foot generator and its
amplifier (but not the synchronizing
connection from the plate of the ampli-
fier to the grid of the 16-foot 884), the
8-foot flute stop filter, the 6SJ7 and
45 6SNT7-GT voltage amplifiers, and
the 6G6-G output stage. Short out the
expression pedal receptacle SO-2, and
plug a speaker into the phone jack.

In the keyboard unit, wire temporar-
ily the first 8-foot tuning ecapacitor,
using the .008-uf value shown in last
month’s Fig. 3. Now, when the lowest
key is pressed, some tone should be
heard in the speaker. Wire up the
vibrato circuit and test it. Press the
key several times to see that there are
no clicks or pops. If there are, or if
there is too much delay in tone buildup,
experiment with the tap on the 8,000-
ohm, 25-watt section of the power sup-
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Next wire the rest of the generators
and amplifiers, but do not connect am-
plifier plates to 884 grids for synchroni-
zation. One each of the 16- and 32-foot
filters also may be wired.

The next step is to tune the 8-foot
range. The capacitor values suggested
in last month’s Fig. 3 are not exact and
will vary with different 884’s. It is
simply a matter of having a good stock
of capacitors on hand and substituting
for each note until the right value is
found.

Begin with the lowest note. It is
essential to have a piano or a well-
tuned organ for this job, and not the
least of the required equipment is a
good ear. As the correct capacitor is
found for each piteh, wire it in place
and proceed to the next note. Every
few minutes, recheck the pitches of the
preceding ones, readjusting the main
tuning control if necessary. There will
not be significant drift while the Thyra-
tone is in operation, but the initial
tuning should be very exact, which is
why any drift at all should be corrected.

After tuning the 8-foot generator
throughout the range, tune the 16-foot
generator. Pull the 16-foot stop which
has been wired and select the capacitor
value which, when the lowest key is
pressed, will tune the 16-foot generator
to a shade lower than an octave below
middle C. Then connect temporarily a
1-megohm potentiometer (in series with
a .0025-uf capacitor) between the plate
of the 8-foot amplifier-and the grid of
the 16-foot generator. Pressing the low-
est key, reduce the resistance until the
tone just pops into synchronism and
hits the C exactly. Now press the next
keys up through F, each time reducing
the resistance until the 16- and 8-foot
tones synchronize an octave apart. In
each case, recheck the lower tones to
see that they are still where they
should be.
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It may or may not be possible, de-
pending on the tubes and the wiring,
to go as far as F with one resistance

| value keeping all tones in sync. If not,

stop at a lower note. Insert a fixed
resistor and go on to the next group of
notes in the same way. Tuning the
32-foot range duplicates the same proc-
ess. When it is finished, pushing any
key should produce three octavely re-
lated notes. The one or ones heard will
depend on the stop buttons pulled.
The rest of the filters may now be
wired up. There is an opportunity for
the individual to express himself here,
for by experimenting with values the

made to turn the pad through its full
rotation, that is not ideal, since the
pedal should not be allowed to cut
volume down to zero. Selecting a knob
with the correct diameter is the easiest
way to control the amount of total
rotation.

Modifications

The Thyratone, as deseribed in these
two articles, is an experimental instru-
ment. While it was first designed on
paper, many changes were made during
the course of construction and there is
no doubt that ingenious constructors
will have many more excellent ideas to

bk
Photo E—View of the expression pedal

tone quality of each stop can be altered
to suit a whim. The ones shown in last
month’s Fig. 2 use values found in
W. E. Kock’s Patent No. 2,233,948 and
are fairly well imitative of the organ
stop qualities with which they are
labelled. The woodwind stops really
should be fed square waves, as is pro-
vided in the patent, but we have not
bothered with that in the Thyratone.
The inductors in the filters were made
by removing cores and windings from
old audio chokes and transtormers and
checking values with a bridge. For less
exact results, the same thing can be
done by ear.

In the keyboard unit, the hollow brass
bar acts as the common ground connec-
tion so that when a key is pressed the
strip of metal under it grounds all four
contact springs.

Expression pedal

Photo E is a side view of the expres-
sion pedal. It consists principally of
two pieces of wood 4 x 10 inches and
1, inch thick. A pair of angles attached
to the center outside of each and a
threaded %4-inch bar going through all
four pivot it. A wire-wound, 8-ohm
T-pad is mounted on an angle on the
bottom piece and is turned by a string-
pulley arrangement with screw-eyes.
Three turns of the string around the
knob is sufficient, but one end of the
string arrangement should be termi-
nated in a spring to keep tension fairly
constant. A pair of angles at the ends
of the bottom board provide stops to
prevent the pedal from being pushed
too far in either direction.

Though this arrangement can be

www americanradiohistorv.com
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. A cable connects it to the main chassis.

contribute to their own versions.

One good idea, for example, might
be to alter the keyboard unit so as to
place in it the tone generators. This
would eliminate a healthy amount of
wire and make for less cross-talk.

Addition of the “woodwind device”
explained in the Kock patent would add
to the realism of the woodwind tones.

There is a slight amount of gliding
when a key is pressed; that is, the tone
is not sounded squarely but slides up to
pitch. That is caused by the use of a
thyratron as a master oscillator, and it
could be eliminated (and stability im-
proved) by using some other kind of
oscillator for at least the 8-foot range.
For good tone shaping with the Kock
system, however, the oscillator should
provide a sawtooth waveform.

A separate tube for the triode ampli-
fier which follows the 6SJ7 probably
would help to eliminate cross-talk.

The present design, in any case, does
give the electronic music designer a
few interesting ideas and certainly pro-
vides a satisfying solo musical instru-
ment. Since the stops are imitative of
existing acoustic instruments and can
be used individually or in any desired
combination, a very large range of tone
qualities is available to prevent the
listener and player from tiring of the
sound. It does, of course, sound rather
‘“electronic” because each piteh is so
steady, without the minute, random
waverings caused in acoustic instru-
ments by variations of air pressure and
swelling of sound cavities. Later in this
series methods of overcoming the “elec-
tronic-ness” of many such instruments
will be discussed. —END—
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A REAL AUTOMATIC PHONO

Many of the newer record changers
have an automatic switch which cuts off
the motor after the last record has
played. Thus you are spared the weary
repetition of the last record on the
stack. The automatic shutoff feature is
a big improvement over older changers
but its major advantage is that the
changers can be readily adapted to au-
tomatically switch the set from phono
to radio at the end of a stack of records.
The service technician will find it some-
what simpler to add these changers to
sets which do not have a record player
because he does not have the problem of
finding a satisfactory spot to install a
phono-radio switch. The diagram shows
how the changer is connected.

An inexpensive d.p.d.t., 117-volt, a.c.
relay replaces the usual radio-phono
switeh. Its coil is wired so the armature
pulls in when the phono motor is turned
on. The contacts silence the radio and
connect the pickup to the audio ampli-
fier in the set.

The audio leads should be shielded
and kept as short as p-  'he to avoid
hum pickup from the r¢' . In this cir-
cuit, we ground the aud.o iine from the
second detector. Other technicians may
prefer to cut the screen or plate volt-
ages to the r.f. and i.f. sections of the
set while records are being played.

With the relay installed, just load the
changer and turn on the motor. The re-
lay switches the circuits and the records
are played in order. After the last rec-
ord has played, the motor shuts off and
your favorite radic station comes in
automatically.—L. Earl Jones, W7JC@Q
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AUDIO FEEDBACK DESIGN

We regret the omission of “Audio
Feedback Design” from this issue. Mr.
Cooper’s manuscript—which comes to
us from Scandinavia—was delayed in
transit, and arrived too late to be in-
cluded. It will appear in the May issue
of RADIO-ELECTRONICS, and the series
will continue as usual.

Readers may be interested to know
that Mr. Cooper’s subject for the in-
stallment is the use of positive feedback
in audio amplifiers. He shows that posi-
tive feedback, if properly applied, will
give a marked reduction in amplifier
distortion for a given gain. He also
describes how this type of feedback can
be included in an amplifier circuit and
how it can be used to bring about a
saving in components.,

APRIL, 1951
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Just pablisked!
MOVIES
FOR TV

This complete, practical book gives you all the information you need
to choose the best equipment, operate it most efficiently, and make
the most effective use of movies on TV programs. It explains the
operation of all leading makes of cameras, projectors, sound and
kinescope recording equipment, different types of lenses, etc., giving
the advantages, disadvantages, and relative costs of each. It shows
what may go wrong and how to avoid trouble, what type of picture
is good on television and what is not, how to light movies for best
TV reception, how to insure good shots on location, combine live
scenes with movies, produce special effects, titles, newsreels, different
types of commercials, and much else that will be of utmost pracical
aid to station personne! and program planners. By J. H. Battison.

TELEVISION & FM
ANTENNA GUIDE

This excellent handbook will save you much testing and readjusting
and insure the best reception from any antenna system. It gives you
the characteristics, dimensions, advantages and disadvantages of all
VHF and UHF antennas and allied equipment, including heretcfore
unpublished information on new types recently tested by the authors.
It tells how to determine the right type of antenna for a specifi- lo-
cation, locate space loops, determine signal strength, etc.; how to
mount various types of antennas on different kinds of roofs or win-
dow sills; how to minimize noise and avoid standing waves in tans.
mission lines, and all other installation procedures. Handy tbles
give comparative data, and there is full, clear instruction in all fug-
damental antenna principles. By Noll & Mandl. :

TELEVISION FOR
RADIOMEN

The outstanding book on television for servicemen. Explains in
clear, non-mathematical terms the operating principles and function
of every part and circuit in today's TV receivers, and the chief prin-
ciples of transmission. Complete, practical instruction in installation
and alignment procedures, testing equipment and how to use it,
adjustment, and trouble-shooting. By E. M. Noll.

RADIO & TELEVISION
MATHEMATICS

This unique handbook of 721 problems and solutions shows you
what formulas to use, what numerical values to substitute, and each
step in solving any problem you are likely to encounter in tadio,
television, or industrial electronics. Conveniently arranged and fully
indexed for quick reference. By Bernbard Fischer.

television
technicians

A practical how-to-ao-
it gulde for technician
and program director
allke.

APPROWAL

How to get the most
out of the antenna syse
tem at any location.

2 RADIO o

§ TELEVISiGN

5 MATNEMATICS
»,

RN 8 g R _E N BN §® B0 N F F B N R BN ¥ B F B B W4
J T Macmillen Company, 60 Fifth Avenue, New York 11 1

USE THIS
COUPON

o ge! FREE emomimo-

k' ) Movies for TV $4.2§
remit in full or return the books 'in 10 days.
[ Television & FM Antenna.-

1
Please send me the books checked. I will either i
i

tion coples. 1f you're . l
nol fully sotisfied, you Guide,  $5.50 . ]
moy return them with [ Television for Radiomen Signed ...
aut further charge $7.00 l
IG Radio & Television O
Mathemotics $6.00 Address DR |
"-------------—---------'
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New Printed Circuits

Make for Compactness

By H. E. MOORE*

HE printed circuit technique, first

used by early experimenters who

applied carbon ink on an insulating

surface to make ecrude resistors
even before the day of Edison and De
Forest, was discarded in favor of fixed
carbon resistors because of the insta-
bility of the carbon ink deposits. Early
superregenerative radio receivers used
a high-resistance grid resistor made
simply by a carbon lead pencil mark
across an insulated surface. This early
printed circuit could be controlled,
within limits, by building up carbon for
less resistance and erasing part of it
for more. To get the proper resistance
value, a certain amount of “cut and
try” was necessary. This resistor was
not constant in value for any appre-
ciable time.

In 1925, the first graphite-type vol-
ume control was developed, using the
printed technique, spraying or deposit-
ing through a screen or mask a con-
trolled amount of carbon. This volume
control was the forerunner of today’s
carbon-type volume controls and poten-
tiometers rated under 2 watts. These
early developments were the basis for

*Capacitor and Printed Circuits Division,
Centralab. Milwaukee, Wisc.

the modern printed circuit network.
At the beginning of the last war the
armed forces needed a circuit that
would fit in the nose of small caliber
shell, yet was rugged enough to with-
stand the shock of firing. Centralab,
Division of Globe-Union, Inc., working
closely with the National Bureau of
Standards, Ordnance Division, solved
this problem with a circuit using no
conventional components. The wires
were silver paths printed on a steatite
base. Resistors were carbon elements
printed directly to the base and con-
necting the silver wires. Capacitors
made of thin wafers of high dielectric
ceramic, silver-coated on both sides to
get capacitance, were sweat-soldered
directly to the silver path. The result
was a complete, one-piece circuit with
practically no third dimension-thickness.
The ecomplete printed cireuit was
first used commercially in small, light-
weight hearing aids. One of the pio-
neers, the Allen-Howe Co., began using
a three-stage resistance-coupled ampli-
fier, measuring 1% x 24 x 339 inches.
The latest models of this standard cir-
cuit now measure 1% x 1% x .340 inch.
Such a circuit is shown in Photo A. At
the present time, 90% of all hearing-
aid manufacturers use printed circuits

Photo A—A printed-cireuit hearing-aid.

in one form or another in the produc-
tion of very powerful subminiature
amplifiers.

The only limitation to the power
output of these small amplifiers is the
subminiature tubes designed for this
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application. At present subminiature
tubes are available from Raytheon, type
CK518, rated at 9.5 milliwatts. The
common hearing aids use output tube
type CK525, rated at 2.2 milliwatts.

Several different types of printed
eircuit are in use today. One type, used
in television tuners and developed by
RCA and Standard Coil Products, uti-
lizes a 2-mil copper plate on a phenolic
or plastic plate photo-etched to a spe-
cially designed cireuit pattern. The tie
points or connections are riveted to the
plate and the entire plate is dipped in
solder to obtain the final circuit. A
modification of this process using
grooved plates was originally used by
John Sargrove, Ltd., London, England,
(See RaDI10-CRAFT, September, 1947) to
mass-produce small radio receiver
cireuits.

Printed plates

The latest development—and one of
the most promising—is the use of high
dielectric constant plates with a printed
silver pattern controlling the eapacitor
values and having resistors deposited
to form the complete circuit on a single
plate. These plate circuits are used by
most television and radio manufactur-
ers not so much because of their small
size, but because they represent a
saving in manufacturing ecost.

IF

DIODE LOAD FILTER
Fig. 2—Circuit of a Filpec diode filter.

These plates often improve electrieal |

performance over standard wired com-
ponents, as well as simplify assembly
connection. Their greatest value is in
replacing conventional resistors and
capacitors making up a ‘‘common” eir-
cuit. A common circuit, for the purpose
of this article, is one that is standard-
ized and used by practically all manu-
facturers as the best combination of
resistors and capacitors for a particular
function in a radio or television set. A
good example of a common circuit is

Photo B—A few of the many PEC plates.
APRIL, 1951

l

The One and Only
VEE-D-X **JC”’ YAGI

The Vee-D-X “JC’ is by far the world’s most
popular Yagi. It outperforms and outsells all
others. It is the pioneer pre-assembled Yagi —
and still by far the best. Provides powerful signal
at lowest cost . . . with minimum installation time.
Why accept inferior copies when you can get the
one and only “JC” Yagi?

HERE IS YOUR GUIDE TO THE
WORLD'S FINEST ANTENNA SYSTEMS

1¢'s the big new 1951 VEE-D-X §{&
catalog — a single source for
all antenna requirements. For
your copy write to The
LaPointe-Plascomold Corp.,
Windsor Locks, Connecticut.

el
o

G
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the television vertical integrator plate
consisting of a bridge network of three
resistors and three capacitors. Only
three external wire leads connect to
the plate, yet 10 solder connections are
eliminated by this plate. This vertical
integrator will operate satisfactorily in
any television receiver even though the
television set has not bheen designed for
this plate, or if the components pre-
viously specified are of different values.
Photo B shows a number of such plates.

Other circuits presently manufac-
tured are the triode and pentode audio
“Couplate”, a triode and pentode inter-
stage coupling network. (Fig. 1); the
“Audet”, an audio-detector-coupler net-
work common to most a.c.-d.c. receivers;

Theory and Engineering

and a diode load filter called “Filpec”
(Fig. 2).

Printed circuits offer several advan-
tages over conventional circuits in
addition to their smaller size:

Being ceramic, the dielectric does not
deteriorate. It is basically impervious
to moisture and humidity, and, in addi-
tion, the circuit is coated with Bakelite
resins and is vacuum wax impregnated
to prevent surface moisture from
changing the electrical characteristics.

The PEC (Printed Electronic Cir-
cuit) can be operated to maximum volt-
age and temperature without any loss
in electrical characteristics with age.

Few soldered connections are needed
when using the PEC in the completed

Yes, the revolutionary new TRIO TV Yagi — the only
yagi that provides 10 DB gain on each of two channels —
is America’s most wanted antenna in weak signal areas.

This lightweight, compact array, which gives metro-
politan quality TV reception in fringe areas, is available
for channels 4 and 5 in the low band, and channels 7 and
9 in the high band.

OUTSTANDING FEATURES

® Provides gain on both channel 4 and 5 (or 7 and 9).
Equal to any two conventional 4-element yagis!

® One bay replaces bulky stacked array!

® One lead replaces old-style 2-lead systems!

® Less weight-per-gain than any other TV antenna!

® Greatly reduced installation costs for complete TV
coverage!

® Can be stacked for additional gain.

HOW IT WORKS

Antenna consists of 4 elements whose function is
different on the two channels. In Model 445, the elements,
on Channel 4, act as reflector, dipole, director, director,
in that order. On Channel 5, the same elements act as
reflector, reflector, dipole and director. Careful design
insures proper impedance match with standard 300ohm
lead.

Eliminates Co-Channel Interference - Venetian Blind Effect . , . When
Used with Trio “Controlled Pattern” System

This unique, "“Controlled Pattern'’ system uses 2 bays, off-set
stacked and tuned with the remarkable TRIO "Phastron’. High gan
and front to back ratio of the new single or stacked yag: eliminates
most co-channel interference.

When the TV receiver 1s located in the center of several TV
stations operating on the same channel, co-channel interference CAN
BE COMPLETELY eliminated with the use of the “Controlled Pattern™
system

When other antennas fail, try TRIO — Amenca’s MOST WANTED
TV Antenna!

Model 445 - Single bay Yogi for Channels 4 and S.

Model 4452 - Conventional 2 bay stacked arroy for Channels
4 and 5.
Model 479 - Single bay Yagi for Channels 7 and 9.

Model 479-2 - Conventional 2 boy stacked arroy for Channels
7 and 9.

Model 645 - “Controlled Pattern’’ System for Channels 4 and
5, and Model 679 for Channels 7 ond 9.

Rl 5"

Griggsville

www americanradiohistorv com

-t MANUFACTURING CO.
Ilinois

Single 4.element yagi
with dual purpose ele.
ments. Provides high gain
on two channels.

Two of the new TRIO
yagis may be stacked to
get up to 12 DB forward
gain.

The “Controlled Pattern’’
System—eliminates “Ve.
netian-Blind effect’’whean
caused by co-chanael
iaterfereace.

assembly. This lessens the chance of
equipment failure due to cold solder
joints, improper wiring, capacitance
coupling between components, and other
troubles common to electronic circuits.

Printed circuit amplifiers and plates
can be assembled of matched compo-
nents. This matching of capacitors and
resistors allows a circuit to be made on
the basis of performance in the appli-
cation for which it is designed, thus
eliminating the need for matching
relatively wide tolerance components,
as in conventional wired circuits, and
then hoping that the performance will
be *good enough’.

The printed connections are short,
thus providing excellent high-frequency
performance. Change in lead inductance
and capacitance is prevented as the
leads arce bonded directly to steatite.

Tolerances

Resistors used in PEC are presently
available rated as high as 50 megohms
with a stability and noise level com-
parable to the best composition resistors
on the market today. The standard
load ratings vary between 13, and %
watt. The resistance tolerance is =20%.

The capacitance rating and the num-
ber of capacitors in the circuit controls
the size of the PEC amplifier or allied
circuit. Capacitors of 5,000 uuf require
an area % inch in diameter. Capacitors
below 1,500 uuf require an area 4 inch
in diameter. The standard capacitance
tolerance, except when matched in a
circuit is 48074 -209% for capacitance
greater than 1,000 uuf. For this value,
and below, the tolerance is +4-50%
-207;.

Ax a rule of thumb, the design of a
PEC amplifier can be laid out, using
the above design constants, by deter-
mining the capacitance area and then
multiplying this value by two to obtain
the complete plate area.

Printed inductance coils are practi-
cal for circuits involving frequencies
above 25 megacycles. Inductance meas-
uring up to 0.1 mh is presently being
manufactured and higher values are
available for specific requirements.

The PEC industry is relatively unde-
veloped and the future is wide open. It
is conceivable that complete radio re-
ceivers will be only as large as the
speaker and tubes, the chassis being a
plug-in unit similar in size to a present-
day tube, which can as easily be re-
placed if any defect develops. Tele-
vision sets will be produced in which
complete i.f. stages are removed and
tested much as tubes are today.

In the v.h.f. range of tomorrow’s
television and commercial and citizens
radio, printed circuits will have wide
application because it is only by use of
fixed, low-inductance wiring that fre-
quency drift can be controlled and
signal strength maintained. We have
come a long way from the early experi-
menter who drew grid leak resistors
with a lead pencil. The remarkable
possibilities of printed circuits are just
beginning to be realized, and for the
future the sky is the limit.

—END—
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W TUNE WiTH Tyg TUNER |7

Millions of “Standard Tuners”

Now In Use The new “Sﬂlndul’ b00STE will increase the TV signal

Used by over 75 strength to a degree that will make possible "city” recepiion
TV Set Manufacturers in areas remote from the TV transmitter. It reduces the “snow"
- or noise and interference to give a clearer, shorper

' picture and improved sound reception. It also makes
possible receiving a picture in very remote areas

or "blind” areas in close-to-transmitter

locations where the TV set alone will not

—makes a TV set a real enjoyment!

SZ@M COIL PRODUCTS CO. INC.

CHICAGO e+« LOS ANGELES . BANGOR, MICH.
APRIL, 1951
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SUPERIORY AN ACCURATE POCKET-SIZE

new model 770

VOLT-OHM MILLIAMMETER

(SENSITIVITY: 1000 OHMS PER VOLT)

FEATURES % Housed in round-cornered, malded case.
% Compact-measure 33" x 578” x 2V4”. )
% Uses latest design 2%, accurate | Mil. % Beautiful black etched panel. Depressed
D'Arsonval type meter. . letters filled with permanent white, insures
% Same zero ad|us.+men+ holds for both resist- e i o it cemien s
ance ranges. |t is nat necessary to readjust
when switching from ane resistance range ta The Madel 770 cames complete with self-

another. This is an impartant time-saving
feature never before included in o V.O.M. ¢ ‘
in this price range. instructions.

SPECIFICATIONS

6 A.C. VOLTAGE RANGES: 4 D.C. CURRENT RANGES:
0—15/30/150/300/1500/3000 VOLTS 07'3‘/,'55/'50 MA. 0—I.5

contained batteries, test leads and all operating

6 D.C. VOLTAGE RANGES: 2 RESISTANCE RANGES: " ET
0—7.5/15/75/150/750/1500 VOLTS 0—500 OHMS 0—1 MEGOHM

Superior's new model 670

SUPER-METER

A COMBINATION VOLT-OHM MILLIAMMETER PLUS CAPACITY REACTANCE
INDUCTANCE AND DECIBEL MEASUREMENTS

SPECIFICATIONS: ' ADDED FEATURE:
D.C. VOLTS: 0 to 7.5/15/75/150/750/1,500/7,500 Volts  The Model 670 includ 1ol GOOD-
A.C. VOLTS: 0 to 15/30/150/300/1.500/3,000 Volts BAD scale for checking tho quality  of

OUTPUT VOLTS: 0 to 15/30/150/300/1,500/3.000 Volts  glactralytic condensers ot o test potential
D.C. CURRENT: 0 to 1.5/15/150 Ma. O to |.5 Amperes of 150 Volts.
RESISTANCE: 0 to 500/100,000 Ohms 0 to 10 Megohms

CAPACITY: .00 to .2 Mfd. .I to 4 Mfd. (Quality test  The Model 670 comes
for slecralytcs) R
REACTANCE: 700 fo 27,000 Ohms 13,000 Ohms fo 3 copriy dmished "steel

Megohms test leads and oper-
NET

INDUCTANCE: 1.75 to 70 Henries 35 to 8,000 Henries ;”',',9 instructions. Size
3" x 742" x 3",

DECIBELS: —10 to +i8 +10 to +38 430 to --58

= AM and FM SIGNAL GENERATOR

SPECIFICATIONS

% R.F. FREQUENCY RANGES: (00 Kilocycles to 150
Megacycles.

% MODULATING FREQUENCY: 400 Cycles. May be used
for modulating the R.F. signal. Also available separately.

% ATTENUATION: The constant impedance aHenuator i
isolated from the oscillating circuit by the buffer tube.
Output impedance of this model is only 100 ohms. This
low impedance reduces losses in the output cable.

% OSCILLATORY CIRCUIT: Hartley oscillator with cath-
ode follower buffer tube. Frequency stability is assured
by modulating the buffer tube.

% ACCURACY: Use of high-Q permeability tuned coils
adjusted against 1/10th of 19, standards assures an ac-
curacy of 1% on oll ronges from 100 Kilocycles ta 10
Megocycles and an accuracy of 29, on the higher fre-
quencies.

% TUBES USED: 12AU7—One section is used as oscillator

and the second is modulated

cathode follower. T-2 is used as

modulator. 6C4 is used as rectifier. $ 85
The Model 200 operates on |10 R

Volts A.C. Comes complete with "
output cable and operating in- ET

structions,

————————— USE CONVENIENT RUSH ORDER FORM ON OPPOSITE PAGE —— ——— — ——>

GENERAL ELECTRONIC DISTRIBUTING CO. new vork 7 N .

RADIO-ELECTRONICS for
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Superior’'s New Model TV-11 ’

UBE TESTER

Specifications

e Tests all tubes including 4, 5, 6, 7, Oc-
tal, Lock-in, Peanut, Bantam, Hearing-
aid, Thyratron, Miniatures, Sub-Minia-
tures, Novals, Sub-Minars, Proximity
Fuse Types, etc.

® Tests for “shorts” and "leakages’ up to
5 Megohms.

® Uses the new self-cleaning Lever Action
Switches for individual element testing.
Because all elements are numbered ac-
cording to pin-number in the RMA base
numbering system, the user can instantly
identify which element is under test.
Tubes having tapped filaments and
tubes with filaments terminating in more
than one pin are truly tested with the
Model TV-11 as any of the pins may be
placed in the neutral positon when
necessary.

® The Model TV-11 does not use any com-
bination type sockets. Instead indi-
vidual sockets are used for each type of
tube. Thus it is impossible to damage a
tube by inserting it in the wrong socket.

® free-moving built-in roll chart provides
complete data for all tubes.

xm ’ ® Newly designed Lline Voltage Control
compensates for variation of any line

—— voltage between 105 Volts and 130

Volts.
The Model TV-11 may be used as
an extremely sensitive Condenser
Lea.kUge C.hecker. A relgxaf!on *ype The Model TV-11 operates on 105-130 Volt 60 Cycles
oscillator incorporated in this model A.C. Comes housed In a beautiful hand-rubbed oci
will detect Ieakuge even when the cabinet complete with portoble cover. Size 112" «x

frequency is one per minute. U 28 O SLEREIE TR U [k

50
NET

*NOISE Phono Jack on front panel for plugging in $
TEST either phones or external amplifier will
defect microphonic tubes or noise due to
faulty elements and loose external connec-

tions.

MONEY BACK GUARANTEE!!

|_GENERAL ELECTRONIC DISTRIBUTING CO. DEPT. RC-4, 98 PARK PLACE, NEW YORK 7. N. Y. Phone

| GENTLEMEN: PLEASE RUSH THE MATERIAL LISTED BELOW: REctor 2-1677 |

| .

| QUANTITY I_dgl?El._ ! ,f,R,ICE ~| ) TOTAL "y Neme 1. l

I | l—— — || Address I

| | ‘ B —|—1 City _ __Zone State l
| s

I | | {Deposit Enclosed— |
|

| b A
[ et e e v I Rl 3 o e T

APRIL, 195t
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New Patents
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BARGAIN PAGE

TUBE

STANDARD

—FULLY GUARANTEED

BRANDS ONLY

0Z4A ... 1.09/304 .... .97
1A3 . 1.05 3056T .. 1.13
1A6 .... 1.69|354 .98
1A7GT . 1.04|3V4 .98
1B3GT .. 1.77 | 5R4GY 1.49
1B5 .... .95|5T4 .... .70
1C6 .... .85|5U4G ... 1.25
1C76 ... .95(5V4G ... 2.10
107G ... .95|5W4.. . .81
1F4 .... .75|5X4G ‘?;

hww oy
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o
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3A5 ...
3n6/1299

. 1.90 697 ....

6BD6 ... 1.90 6R7 .... .97|7Cé .... 1.59)12SF5 .. .77
6BES . 1.65/684 .... 1.16(7C7 .... .93|12SF5GT .79
6BG46G .. 2.23 | 6S8GT .. 2.00|7E5 .. 1.25/12SF7 .. 1.01
6BHé6 ... 1.90 6SA7 ... 1.40 |7Eé .. 1.09/12SH7 .. 1.09
6BJ6 ... 1.90 6SA7GT . 1.40|7E7 .... 1.09 /128J7 .. .9
6BOSGT . 2.95 6SB7Y .. 1.20(7F7 .... 1.04 12SJ7GT .89
6C4 .... 1.10(6SC7 . 1.40 ([7F8 .... 2.35|12SK7 .. 1.65
6C5 .... .81|6SD7GT . 1.27 5 1.05
6CB6 ... 1.60|6SFS . .9 5 2.00
4CD4G . 3.75| 6SF7 . .97 5 .97
87 . 1.80 00 1.05

1.24 5 1.05

. 1.29 1.05

. 1.59 1.27

. 1.59 1.00

. 119 . 1.25

. 1.19 . .88

. 1.19 1.67

. . 1.75 .89

6F8G 1.47 | 6SQ76T 1.25 1.45
6G6G ... .97 |6SR7 . 1.50 . 1.33
6Hé 1.13|6$S7 0o .89 . 1.60
6J5 .... .79(6T8 .. 2.70 1.02
6J5GT .. .80 6U5 .... 1.10 1.60
.90 5 .89 .83

5 .83

.83

}9

5

0

5

5

5

5

5

5

5

5

5

5

.8717C5 ....

2
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WIRE WOUND
RESISTORS
5 WATT

(AR R R ERRET R A RIS RN R RERERRTLIERNRRRRRRITERERERITNIISERERINIRRRRRIR.ERRRRN R ]}
N

10 or more Price

each each

75 Ohms ...... .19 .21
90 Ohms 19 .21
200 Ohms .. 19 21
5000 Ohms ... .20 .22
6000 Ohms .... .20 .22
15 Ohms ..... 19 .21
185 Ohms .. .19 21
23.1 Ohms .. 19 21
100 Ohms .. .20 .22
200 Ohms 21 .23
450 Ohms .. 21 .23
10 000 Ohms .22 .24
20,000 Ohms ... .22 .24

SPECIAL-
300 OHM WIRE

100 ft. Coil
1000 ft. Spool

PM SPEAKERS
ALNICO No. 5
Very Best Quality
NATIONAL
BRANDS

Ind. Packed

Price each
1.75

57 .. 1.89
8” . 3.59
10” 5.49
127 .. 6.89

CERAMIC

CONDENSER
KIT

100 Most popular assorted
sizes
12 Most popular assorted
sizes

MICA
CONDENSER
KIT

100 Most popular values ..
30 Asstd. values

7.35
2.50

ELECTROLYTIC
SPECIALS

40—40— 150V 7
10010V { -
40—20—150Y ............... .39

SOCKETS

Molded Octal Sockets
.12 ea. 9.95 per 100
Molded Loktal Sockets
.10 ea. 8.95 per 100

Octal Wafer Sockets
ea. 3.95 per 100

TOGGLE
SWITCHES

DPST—AHH ..........coele .49
SPST—AHH ... .43
DPST—with leads .45

CONTROLS

| Meg with DPST Switch
1” Split Knurled Shaft
100 K with SPST Switch
3" Shaft
2 Meg
Shaft

.49

.. ... .35
with Switch, Long

OUTPUT
TRANSFORMERS

Standard Replacements
for 50L&, &V6, 25L6,

3Q5, 3Q4, 6Ké ... ...

Minimum order $3.00. 25%, deposit
on C.0.D. orders. Prices subject
to change without notice.

Availability of merchandise sub-
ject to prior sale.

DEPT. E-4 L

STEVE-EL ELECTRONICS CORP.

65 READE ST. i
WOrth 4-5575

. o un
-----I-..-I.-.----IIIIII-.I-.-l.-Il.llll----...llII..---.--II-..I.----.....II-.-I----II-IIll---‘

NEW YORK 7, N. Y.

r-.

www americanradiohistorv com

SCINTILLATION-TYPE
RADIATION DETECTOR

Patent No. 2,517,404
George A. Morton, Princeton, N. J.

{Assigned to Radio Corp. of America)

Certain crystals show scintillations (flashes) of
light when exposed to gamma rays. This inven-
tion uses a thallium-activated sodium iodide
crystal of this type. The flashes are counted by
two phototubes. Previous counters. using a single
phototube, have not been satisfactory at low
levels of radiation because of random emission
from the photo-cathode. This balanced circuit
removes this difficulty.

Ju

4 PHOSPHOR XTAL
wowtion T COLLECTOR
SOURCE

AL

PHOTO CATH
DYNODES

A simplitied diagram is shown. Radiation is
directed on a phosphor crystal and the flashes are
counted by two phototubes. Each tube has a
light-sensitive cathode, a series of dynodes and
a collector. Each dynode operates at a positive
voitage (source not shown) higher than the pre-
ceding one. When an electron strikes a dynode it
knocks out several more particles. These secondary
electrons are attracted to the next dynode which
is at higher potential. A comparatively large
current flows from the last dynode to the collector
during each crystal flash,

Random cathode emission is unavoidable. Ordi-
narily it does not occur simultaneously in both
tubes. It causes a flow of current from a power
supply (not shown) into the last dynode. It also
results in current from a second power supply
{(not shown) out of the collector. The first current
produces a positive pulse across R and the second
produces a negative pulse across it. The circuit
is adjusted to make these pulses of equal ampli-
tude, say of amplitude A. Meter M does not re-
spond to random emission because the pulses
across R are egual and opposite,

On the other hand, scintillations affect both
tubes alike. A positive pulse of amplitude 2A
is generated across R. It divides equally, so a
pulse A flows through each rectifier into the final
dynodes. A pulse 2A flows through rectifier X
from the collectors. Due to the usual characteristic
of a rectifier, the larger pulse 2A meets less re-
sistance in X than is offered to a smaller pulse A.
Therefore the negative voltage across R is greater
than the positive, and M deflects as a result of
the scintillation. Its reading is proportional to
the flashing rate of the crystal.

P.M. VOLUME CONTROL

Patent No. 2,516,255
John L. Rennick, ElImwood Park, il
{Assigned to Zenith Radio Corp.)

A permanent magnet is used to control gain
of a tube, thus eliminating the noise and wear

30 80 90

RING MAGNET  DEGREES ROTATION
OF MAGNET
a = b

associated with conventional potentiometers. The
magnetic field being directed transverse to the
electron stream in the tube, it detlects electrons
and controls output.

A typical schematic is shown in a. A 6AG5
tube is suitable because it has beamforming ele-
ments. Electrons to the plate travel along a re-
stricted path. When they are deflected by a
magnet, many of them arrive at the screen grid
instead. Therefore the screen voltage drops. An
R-C network feeds back a degenerative voltage
to the control grid, reducing gain still further.
In @ the ring magnet shown is placed around the

RADIO-ELECTRONICS for
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Most servicemen inform us that they prefer RIDER
MANUALS for-their absolute reliability. Daily, they
depend upon our Factory-Authorized, Factory-Accu-
rate servicing information (from the service depart-
ments of the receiver manufacturers themselves) to
speed repairs . . . remove all guesswork . . . and
assure the satisfactory completion of repair jobs,
whatever their nature.

Others favor the completeness of RIDER MANUALS

. and the fact that, from this SINGLE SDURCE,
they can get everything they need . . . original pro-
duction runs, subsequent production runs—with all
the changes.

And still others say it's the ease with which they
are able to locate the exact data they want . . .
and the ease with which they can make full use of
this information.

Whatever their individual reasons may be,
all agree

Rider Manuals

ARE BEST

The Latest in Television!

Rlder TV Manual Vol. 6

Despite severe production diffi-
culties, this new “BIG" TV Man.
ual is ready for you. However,
due to extreme paper shortages,
we were unable to produce as
many as we feel will be re-
quired. So make sure of your
copy . . . order it from your
jobber TODAY! This is another
LARGE SIZE manuai, with the equiv-

they

alent of 2320 of cur former 8Y2x11”
page size, all filed in place.

The Latest in Radio!

Rlder Manual Vol. XXI

FACTORY-AUTHORIZED servicing
material from 61 manufacturers
AM—FM—Auto Radios—Record
Changers Disc and Tape Record-
ers. Coverage "from Dec. 1949
through Oct. 1950. 1648 Pages
PLUS Cumulative Index
Volymes XVI through XXI. $2100

Make sure that your Working Library of RIDER
MANUALS is complete . | .

with ALL of these
indispensable volumes oA hand.

ion Manual Volume 5 (llm lndex)

Manual Volume 4 (['lus “Fow It
" Book and Index) .o o ... 24.00

Manual Volume 3 (l'llm “How It
RBook and Index)...... S 24.00

Television Manual Volume 2—in new.

page size, 127 x 157, (Plus “"How It \\(>rk~'
Book amd Index).. .. 24.00

Television Manual Volu Plas “How It
Works ™’ ]Snuk and Index). — o e 19.80
Volume & 21.00
Volume 21.00
Valume 22.50
Volume 22.50
Volume 19.80
Volume 9.90
Volume 22.50
Volume 19.80
Volume 15.00
Abridged Manuals it V (one volume). 19.80
Master Index, Covering Manuals Vol. T to XV. 150
PA Equipment Manual, Volume 1. 18.00

JOHMN F, RIDER PUBLISHER, INC.
480 Canal 5 Hew York 13, H. Y.
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{ube. An arrow shows that the magnet may be
rotated through 90 degrees to control tube gain.
Gain versus rotation of magnet is drawn in b.

Since the degeneration is greatest at higher
frequencies (due to the capacitor), bass boost is
greater at low gain. This is usually a desirable
characteristic for audio circuits.

COLOR TV TUBE

Patent No. 2,529,485

Thornton W. Chew, United States Navy

{May be used by the United States Govt.

without royalty payment}

An improved tri-color tube. this kinescope has
parallel, elosely-spaced horizontal wires.
each scanning line on its screen. Each wire is
coated with a phosphor strip to produce color
under electron bombardment. The phosphor colors
are alternately green, red and blue. For example.
the top line produces green, the second red and
the third blue. The fourth wire produces green
again, etc. As the figure shows. each conductor
is insulated from the two adjacent and those of
the same color are connected together.

The video image is scanned as usual line by
line. The phosphors are so thin and close to-

GREEN
BLUE RED
A
SIHERNN
b N
BLUE SN N N
GREEN 3 S
RED T
[ coumurep | = =\
CURRENT |
—| source [
T SYNCHRONIZING SIGNAL _,
Ll $

gether that it is fmportant to accurately control
the path of the scanning beam. This is done here
by a magnetic field generated by currents through
| the horizontal wires.

At a given instant the 2nd, 5th 8th . . . wires
carry no current. The 1st, 4th, 7th . . . ecarry
current in one direction. Current flows in the
opposite direction through the 3rd, 6th, 9th . . .
wires. The wires which carry current are sur-
rounded by magnetic fields. These urge the scan-
ning beam away from these wires and towards
a conductor which carries no current. For ex-
ample, in the figure the beam is deflected to scan
’Lhe 8th line. Due to irregularities in the screen
structure or deflecting system the beam may not
be accurately centered on the 8th line. However,
at this particular instant the 8th wire carries
no current while the 7th and 9th do. Therefore
the beam will be guided to follow the 8th wire
during this line period.

During the next line period the beam will tend
to scan the next lower line. This time the 9th
wire will be current-free while the 8th and 10th
|carry currents in opposite directions. Therefore
the beam will scan accurately again as required.
Current switching may be done electronically or
mechanically by any desired method.

This type of tube can also reproduce stereo-
scopic images. For this purpose two colors are
needed, each associated with a different stereo-
scopic camera. The viewer may use a color filter
to permit each eye to see only one of the colors.
The picture blends to appear in three dimensions.

SENSITIVE CONTROL RELAY

Patent No. 2,515,314
Raymond T. Pierce, Millburn, N. J.
(Assigned to Weston Electrical Instr. Corp.)

Far more sensitive than conventional arma-
ture types. this relay is essentially a d'Arsonval
microammeter with a pointer that ecarries an
iron rider. When the pointer is deflected, the
rider touches a fixed contact and closes a circuit.
Many control instruments can use this type of
relay. As an example. a temperature control
arrangement will be described.

In this case the microammeter coil is fed by
a thermocouple which measures temperature. The
thermocouple circuit is adjusted for mid-deflee-
tion of the pointer at the desired temperature.
If the temperature drops for any reason the
pointer falls back to the left. When R approaches
the magnetic contact A, it is drawn forward with
considerable force and a good electrical contact

www americanradiohistorv com
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BEAT THE TUBE
SHORTAGE!

Receiving tubes are getting scarcer every dayl
This book shows you how to keep sets worlung Abo
even th h exact repl are una

RECEIVING TUBE SUBSTITUTION

S GUIDE BOOK
w BY H. A. MIDDLETON
for TV-AM-FM Receivers and
.!
; ¥ Allied Equipment!

* 2500 Radio and TV Substitutions

| are Listed! & TV Receiver Filament

1 . | Wiring! 4 Heater Substitution Wiring

—===""Instructions! % Tube Types Classified

by Functions! & Other Priceless Data!

Place your order today! First printing sold within 21

days! Second printing is now on press and will sell
as fast! Make sure of your copy!

224 pages. 8'/2 x 11 inches. Heavy, durable paper

COVEr. o .nuvsonns N0A G006 000000005 Only $2.40

« EXPERT

with OSCILLOSCOPES

This practical book tells you everything you should

know about an oscilloscope! WHAT it:is . . . what it

can DO . .. and HOW to use it properly!

EN(Y([OPEDIA ON CATHODE-RAY
OSCILLOSCOPES AND THEIR USES

by John F. Rider and Seymour D. Uslan

The FIRST and ONLY book that so fully and clearly
describes the ‘scope . . . its construction . . . its
capabilities . . . its applications in servicing, engineer-
ing, research . . . with thousands of time-saviig and
labor-saving references charts, waveforms, etc.

AII oscnlloscopes produced dur-
i1g the past ten years, a total of
more than 70 different models, are
accurately described—with- speci-
& f cations and wiring diagrams.

Planning to buy a 'scope? This
book will help you select the type

e

K e best suited to your needs! If you

already own one, the book will
show you how to increase your instrument's usetuliness
and, naturally, its value to you!

We GUARANTEE that it will SAVE and
EARN many, many times its cost for you!
992 Pages ¢ 500,000 Words ¢ 3,000 llustrations
8Y2 x 117 Size ¢ 22 Chapters ¢ Completely Indexed
Easy to Read ¢ Cloth Bound ..........And only $9,00

TV and OTHER RECEIVING ANTENNAS

=#"‘ {Theory and Practice)
i ] by Arnold B. Bailey

Tells you . . . WHAT each type can
do , . . and HOW to use it .. . and
WHICH is best!

This is a text book on all types of
receiving antennas. If you have any
3 questions—you'il find the answers in

by this book! Teacher, engineer, stu-
dent, service technician—all can use this text. WE
GUARANTEE IT! Antenna data never before published
anywhere will be found in it. And it’s readabie —be-
cause mathematics has been translated into charts
and graphs.
Everything yov hoped for . . . and asked for!
606 Pages . . . 310 lilustrations .. ... And only $6.00

10-DAY MONEY -BACK GUARANTEE — Make these
books PROVE their value! Unless you agree they are
the best investments you've ever made—return the
books, in good condition, for refund.

RUSH THIS CoUvPON TODAY

JOHN F. RIDER PUBLISHER, INC.

480 Canal Street, New York 13, N. Y.

Piease send me the following books on your 10-day
MONEY-BACK GUARANTEE.

RECEIVING TUBE SUBSTITUTION

GUIDE BOOK ....ivitiiinnanininranannan. $2.40
“ENCYCLOPEDIA ON CATHODE-RAY
OSCILLOSCOPES AND THEIR USES”.... 9.00

TV and OTHER RECEIVING ANTENNAS".

6.00

Address. .

City

SAVE POSTAGE. you enclose check or monsy.
order WITH coupon, we will prepay postage charges.
Money back if you return hooks within 10 days.

[J Check Enct.  [] Money-Order Enci. [] C.0.D. g
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tremendously increased load of Service calls—now turning to OAK RIDGE! Designed and developed
by v Ser.vice Engineers, Oak Ridge Portable Laboratory of Four Test Instruments permits servicing
with or without station_an the air, supplies substitution signal for all TV circuits: Pix, Sound, Synch,
Sweep, Linearity, etc. TV troubles now quickly, easily found
only fool-proof method: Signal Tracing by Signal Substitution!

Four OAK RIDGE

TV TEST INSTRUMENTS

TR

« .. Solve 959, of TV Servicing Problems <

RIGHT ON THE JOB!

TV Servicemen and Servicing
Contractors, staggering under

and corrected right on the job, by the

Precision Portable

&

MODEL 101
SUBSTITUTION
TESTER

Has Test Speaker with
voice coil and transformer
connections, range of re-
sistors, paper, ceramicon,
electrolytic condensers,
variable pot; and simple
8ig. tracer—ecan be used as audio signal

MODEL 103
SIGNAL GENERATOR

Combines  small  size
sturdiness, ACCURACY
and dependability, Lo
cates trouble fast, from
antenna  to  CRT 4
ur speaker. T'acked o
with features to
make TV servicing easier,

tracer for Radio & TV. Dealer’s Net ° prafitable! Dealer’s Net ........... ...,
MODEL Four Instruments MODEL
104 in Carrying Case HIIOGZH
“SYN- A COMPLETE PORTABLE VOLTAGE
CHRO- TV TESTING LABORATORY TESTER
SWEEP” Comtatng 4 1 Pedrfect
ontains 4 in- | midget in-
Pat.App.For struments d¢ | strument for

New invention for TV testing,
widely endorsed by experts.
Supplies own synch. and sweep
pulses for signal tracing synch.
and sweep circuits with or
without test pattern, scope, or

bench equipment! $44 -50

EachindiE | portability
able. and accura-
cy. PRE-
Model CISION
A-100 MOVEMENT has 3 ranges: 0-
500V, 0-150KV, 0-30KV and
Net Price | 10,000 ochm-per-volt sensitivity.

Ideal for hi-voltage testing of TV
setsrightin the home!
Dealer's Net $17l95

Dealer's Net ..

*Write today for YOUR FREE COPY
of New Oak Ridge Technical Bashlet
TV _SERVICING TODAY''
A GOLDMINE of information. De-
talled description of new improved
serviclng techniques. You can’t af-
ford to be without it—and It’'s yours

for the asking!

POLic@alARM

RADIO APPARATUS CORPORATION

DEPT. RE-4 310 FOUNTAIN SQUARE THEATRE
BLDG., INDIANAPOLIS 3, INDIANA

PRODUCTS

Mtg. Div. of Video Television, Inc,

37-01-C  Vernon Blvd.,
Long Island City 1, N. Y.

® Many fans spend hundreds
of happy hours listening to city

and state police calls on their Polic-
Alarm radios. , . . Polic-Alarm Model
PR-31 is a quality radio which will give
years of trouble-free service on the 30-50 mc.
band. Can be used on either AC or DC cur-
rent of 115 volts.

Besides police calls, the 30-50 mec. band
also is used by fire departments, ambulances,
border patrol, forestry, maritime, railroads,
b;xs lines, and other ser\{ices. Enjoy the thrill
of listening to these vital messages
at home. Model PR-31 (illustrated) $44-95

Polic-Alarm Model PR-8 is available for
152-162 mc. band reception. 544 95

Price, complete . . .
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i is made. Now current flows through the positive
terminal of the d.c. source, through A, the pointer,
solenoid S, a limiting resistor and back to the
negative terminal. S pulls up on its armature
with the following results:

The d.p.s.t. solenoid contacts are permitted

to close. One pole closes the heater circuit (not
shown) to increase the temperature. The other
pole connects S across the d.c. without need to
flow through the pointer,

————

MAGNETIC .~ . NON-MAGNETIC

SPRING . ‘\
£/ \

DC :
T, |

70 Tuzmocoum.s/’

P

——

TER CIRCUIT

HE

The armature applies pressure against a re-
setting arm pivoted at P. This arm kicks the
pointer (dotted line position) to free R from the
magnetic contact A. This leaves the pointer free
to deflect to the right when the thermocouple
output is sufficient.

As the temperature rises more current flows
into the microammeter coil and the pointer de-
flects to the right. Finally R contacts B and the
pointer shorts out S to release its armature and
open the solenoid contacts. The heater circuit
is broken and the temperature begins to fall.
Also, S is disconnected from the d.e. supply. The
entire cycle repeats as above when the temper-
ature reaches its lower limit.

COMPENSATOR FOR
CATHODE EMISSION
Patent No. 2,523,468

Donald G. C. Hare, Greenvale, N. Y.
[Assigned to United States of America as
represented by the Secy. of Navy)

Emission from a cathode is irregular because
the heated particles are not shot off uniformly.
These fluctuations are especially important when
an input signal is relatively weak (as in a
preamplifier). This invention utilizes a 6L.7 as an
amplifier which is stabilized against such fluctu-
ations.

= #INDICATES GRID N®

The first grid of the pentagrid tube is the
compensating element. It is connected through
R and a battery to ground. When cathode current
is above normal, more electrons reach this ele-
ment and the negative drop across R is inereased.
The negative bias on the control grid 3 therefore
becomes greater and the tube amplification is
reduced. This tends to balance out the greater
cathode emission.

When the emission is below normal, there is a
smaller negative voltage drop across R. Due to
smaller bias on grid 3 the tube amplification is
increased. This opposes the emission loss and
tends to maintain a constant plate current.

The compensation is complete when R is prop-
erly chosen.

GRID EMISSION DETECTOR

Patent No. 2,523,487
Zigmond W. Wilchinsky, Washington, D. C.
(Assigned to United States of America as
represented by the Secy. af Navy)
Grid emission occurs if active material from
the cathode of a tube contaminates the grid in
some way. The contaminated element, when
heated, becomes a virtual cathode and emits
electrons. Grid emission may lead to erratic oper-

RADIO-ELECTRONICS for
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ation and possible damage to components. This
indicator operates continuously and shows hoth
the presence and amount of grid emission that
oceurs in a tube.

The figure shows a triode Hartley oscillator
in a pulsed circuit. Its plate supply is rapidly
and regularly switched on and off by a modulator
(not shown). In a typical radar, the on period
might be several microseconds. The off interval
may be several hundred times as long.

TO MOD

During the on period, the diode is blocked be-
cause its cathode is at high positive potential.
Therefore the oscillator operates normally. During
the oft interval the triode plate voltage is near
zero and the diode may conduct. If the triode grid
emits electrons, it continues to do so during this
off period because the grid remains warm during
this very short time. Electrons from the grid
reach the nhlate, and current flows through the
meter, the diode, battery, and back to the grid
of the triode.

By noting the meter periodically, the operator
muy replace the triode as soon as grid emission
reaches a predetermined level and before it af-
fects the operation of the equipment.

STORAGE TUBE

Patent No. 2,527,652

John R. Pierce, Millburn, N. J.
(Assigned to Bell Telephone Labs, Inc.)

An entire field of a video signal may be re-
corded in this storage or recording type cathode-
ray tube for subsequent reproduction. The tube
has a conventional electron gun and deflectors,
but it also includes a special grid G and a target
T. T is a thin layer of diamond dust which has
its rear surface coated with metal.

Normally diamond is a good insulator, but when
bombarded with electrons, it becomes conductive.
The bombardment releases other inner electrons

6T

i;
04

* | POLE OPEN WHEN OTHER CLOSED

which may be influenced by an electrostatic field.
This principle is used in the new tube to store a
full video field.

To store a signal, the upper section of ganged
switch S is left open. The deflecting plates cause
the electrun beam to scan layer T line by line as
usual, At the same time the video signal is applied
to T to control its conductivity. For example, if
the beam arrives when the signal is positive the
released electrons can move through the diamond
layer to reach the metal coating. If the signal is
negative. however, the released electrons remain
as a chare between opposite surfaces of T. The
intensity of charge depends upon the video signal
voltage.

To reproduce the image, S is thrown to its
other position, and T is scanned again by the
beam. As electrons fall upon each element of T in
turn. that particular point becomes conducting
for an instant. If a charge has been stored at that
point electrons move through T to the metal coat-
ing to flow through R. This produces a voltage
drop across the output device (which may be an
oscilloscope). The reproduced image is like the
original but is delayed until the screen is scanned
the second time.

— END —

APRIL, 1951
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Since the Eiffel Tower was first opened 62 years ago this month it has thrilled miltions
and become a world-famous Parisian landmark, standing as a monument to the engineering

skilt of its builder.

Similarly the “T.E.L." insigne of Thomas is a halimark of p<cture tube engineering and
production skill known throughout the television industry. More than one-half million homes
today enjoy the finest television reception on Thomas picture tubes.

For, manufacturers, distributors, and servicemen alike know that when they buy Thomas,
they buy an engineering achievement! See just how good a tube can be — try Thomas!

118 Ninth Street

HAVE YOU A J0B FOR A
TRAINED TECHNICIAN?

We have a number of alert young men who have
completed intensive training in Radio ond Tele-
vision Repairing. They learnsd their trades thor.
oughly by working on octuol equipment under
personal, expert supervision. If you need o
trained man, we invite you to write for on out-
line of our course, and for o prospectus of the
groduote. No fees, of course. Address:

Placement Manager, Dept. P108-4
COMMERCIAL TRADES INSTITUTE

1400 Greenleat Chicago 26

www americanradiohistorv.com

THOMAS ELECTRONICS, Inc.

Pamaic. Mew Jersey

BUILD YOUR OWN 5 TUBE
SUPERHET RADIO...

95

ONLY

We furnish all
but the com-
ponents.

e A Beautiful Plastic (Buterine) Cabinet @ A Copper
Plated Chassis—Stamped for Mounting Parts @ A Name
Plate @ A Calibrated Tuning Dial @ A Velume Control
Knob @ A Stamped Jute Back ¢ 3 Rubber Grommets ¢ 4
Sheet Metal Screws—For Chassis & Back Mpunting o 3
Minlature Tube Sockets.

All vours to get you started on your own radin, $1.00
Deposit with C.0.D. orders. You pay postage. 8cnd only
$2.95 and we will pay postage.

THE LORMEL P?O&UCTS CO.

10408 Superior Ave, Dept. Cleveland 6, Ohio
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PHOTOFACT BOOKS

Photofact Television Course. Covers TV principles, oper.
otion and proctice, 214 poges; prafusely illustroted; 8%2
w117, Order TVl . ...vvunn... 00000000000 .Only $3.00

Television Antennas. New 2nd edition. Describes all
TV antenna types; tells how to select, install, solve troubles.
Saves time; helps you earn more. 200 pages; illustrated.
Order TAG-1 .oeiiiviiiieiineennennnnenns Only $2.00

Television Tube Location Guide. Accurate diagrams
show position and function of all tubes in hundreds of TV
sets; helps you diagnose trouble without removing chassis.
200 pages; pocket-size, Order TGL-1........ Only $1.50

1949-1930 Record Changer Manval. Vol. 3. Covers
44 models made in 1949, including multi-speed changers
and wire and tape recorders. Original dota based on actual
analysis of equipment. 286 pages; 8%z x 117; paper-
bound. Order CM-3. . ......ccvivenrnnnns .Only $3.00

1948-1949 Changer Manval. Vol. 2. Covers 45 models
made in 1948.49. Paper bound. Order CM-2. Only $4.95

1947-1948 Changer Manual. Vol. 1. Cavers 40 posi-
war models up to 1948. Order CM-1........ Only $4.95

Recording & Reproduction of Sound. A complete au-
thoritative treatment of all phases of recording and amplifi-

Editor.) Note that no provisions have

2 I am building the Theremin shown
on the enclosed circuit. (See Fig. 1—

OQuestion Box :

VOLUME CONTROL FOR THEREMIN

volume-control rod, the oscillator is
loaded, thus reducing its output and the
bias voltage on the 6ATS6.
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Fig. 1—The schematic of the Theremin.

been made for controlling its output by
moving one’s hand closer to a volume-
control plate or rod. Will you show how
the volume can be controlled manually?
—J. W. 8., Philadelphia, Penna.

A. Fig. 2 shows how a capacitance-

cation. 6 x 9”. Order RR=-1........... ¢ ev..aOnly $5.00
=

3

Post-War Audio Amplifiers. Vol. 2. A complete analysis
of 104 well-knawn audia amplifiers and 12 well-known
tuners made in 1949.50. 348 pages, 8Y2 x 11”. Order
(Y. ¥7356060600000060000000000000000000000 Only $3.95

Post-War Audio Amplifiers. Vol. 1. Cavers 102 amplic
fiers and FM tuners made thraugh 1948. 352 pages. Order
(Y. 3EU5606060000000006000000080030000008000 Only $3.95

Auto Radio Manual. Complete service data on more than
100 post-war auto radio models. Covers over 24 migrs.
350 pages, 812 x 117, Order AR-1......... Only $4.95

Communications Receiver Manuval. Complete analysis
of 50 popular communications models. 246 pages, 82 x
117, Order CRaV ..ot iiiii i iiieennenonen Only $3.00

Radio Receiver Tube Placement Guide. Accurate dio-
grams show where to replace each tube in 5500 radio
models, covering 1938-1947 receivers. 192 pages, pocket-
size, Order TP-1. ... iiiiiiiinriennnnnns Only $1.25

Dial Cord Stringing Guide. Vol. 2. Covers receivers made
from 1947 through 1949. Shows you the ohe right way to
string o diol cord in thousands of models. Pocket-size. Order

[+€7]566600000680000006060600000566880000 Only $1.00
Dial Cord Guide. Vol. 1. Covers sets prodvced 1938
through 1946. Order DC-1......c0vvvinnn.. Only $1.00

Radio.TV industry Red Book. 2nd Edition. Camplete data
on replacement parts for 22,000 sets made 1938-1950,
including valuable TV information. Covers all major replace-
ments. Over 600 pages..cvoeeveeeoennn .. Only $3.95

Maoking Maney in TV Servicing. Tested,
proved methods of operating a profitable
TV service business, Written by Eugene
Ecklund, B. E. E,, former manager of the
National Service Deportment, Allen B.
DuMont Laboratories, Inc. Covers planning,
financing, work control, purchasing, service
chorges, advertising—plus much more. Own
this proctical guide to success now. Over
130 poges. Order MM-1.... Only $1.25

Mnking Meney
»

Teteviston

Order from your Parts Jobber or write direct to
HOWARD W. SAMS & CO., INC., 2201 E. 46th St., Indfanapois 5, Indiana

HOWARD W. SAMS & CO., INC.

operated volume control can be added
to your Theremin.

The triode section of the 6S8-GT—or
6T8 if you like miniature tubes—is an
oscillator similar to those in the tone
circuits. The diode section of the tube
is a rectifier which develops a negative
bias which is applied to the control
grid of the 6AT6 audio amplifier.
Under normal conditions, the 6S8-GT
is oscillating heavily. The developed
bias is adjusted so the 6AT6 does not
amplify the signal applied to it. When
you bring your hand close to the

B+

L1,L2-150T N°28 DCC ON 3/4° ROD I"LONG; COIL HEIGHT 5/8”

Adjust the 140-pupf capacitor for
maximum voltage change across the
1-megohm sensitivity control, then ad-
just the sensitivity control for the
control range you want. If the 6AT6
is not cut off with maximum voltage
developed across the sensitivity con-
trol, increase the cathode biasing re-
sistor or apply a few volts of fixed
bias to the cathode from a tap on the
high-voltage supply.

6ATE 6S8-GT VOL CONT WAND

8+
2 T
)I4?‘|ﬁ;f

=4
x
T0 1 8.2
65A7 SMEG
PLATE

WL
s

/ = RFC - 20MH
SENSITIVITY CONT

Fig. 2—Hand-operated volume control.

The volume-control oscillator uses a
20-mh, center-tapped r.f. choke. If this
circuit resonates close to the other
oscillators, shunt it with a small capaci-
tor to shift it away until it won’t
produce an audible beat.

BASS AND TREBLE CONTROL FOR TV RECEIVER

2 I have an Admiral (Continental
Radio & Television Co.) model 8A re-
ceiver. Please show how I can add bass
and treble controls without adding more

| than one tube. The present tone control

—a small capacitor cut in between
ground and a tap on the volume control
—does not work when the phono is in
operation. I want the mew control to
work on radio and phono.—L. R. S., Jr.,
Braintree, Mass.

A. The basic circuit of the first a.f.

PHONO

20 Bt
LT
BREAK K
500K S
<
76 :;
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amplifier and phase inverter are shown
at a, and a one-tube equalizer which
boosts or attenuates bass or treble to
20 db is shown at b. If the controls
have logarithmic tapers, equalizer re-
sponse is flat when they are centered
in their ares.

To connect the equalizer, break the
lead to the arm of the volume control
between A and B. Connect the input of
the equalizer to A and the output to B.
Disconnect the phono input lead from
the grid of the 75 and connect it to C,
the hot side of the volume control. This
puts the phono input on the input side
of the tone control.

TOA 01 22MEG -
)

SOunf
2MEG

+2507
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DESIGN DATA FOR
b4

?  Pleaxe show pluns for constructing
o Yagi-type five-element beawm antenna
Jor TV channel 3. I would lil:e to have
design data  for constructing similar
antennas for other chawnels. Does an
antenna of this type increase the gain
or does it decrease pickup from the
vear?—A. W., N.S. Pittsbhirgh, Penna.
A. The diagram shows the antenna

arrangement. Dimensions for the ele-
ments are:

A—Third director......... 86.8 inches
B—Second director........ 87.6 inches
C—First director......... 88.4 inches
D—E-—Radiator ......... 92.4 inches
G—Reflector ............. 98.0 inches

If a simple dipole isx used, the an-
tenna array will have an fmpedance of
approximately 9 ohms. By using a

Question Box

5-ELEMENT YAG! '

folded-dipole radiator having different
size conductors, the antenna impedance
is stepped up to nearly 300 ohms to
match a 300-ohm transmission line.
The larger conductor is 1-inch tubing
and the smaller is No. 12 wire. These
conductors are spaced 1 inch apart
with ceramic or polystyrene spacers.
The wire is broken approximately 2
inches in the center so the transmission
line can be connected.

The lengths of the third, second, and
first directors, radiator, and reflector
in inches are found by dividing 5203,
5256, 5304, 5544, and 5880, respective-
Iy, by the frequency in megacycles.
Because antennas of this type perform |
better if they are off resonance on the |
high side rather than on the low, we
advise cutting the antenna for the low-
frequency end of a given channel for
best results.

Elements other than the radiator
can be made from tubing % inch in
diameter or smaller, depending on the
length.

Antennas of this type cannot be
simultaneously adjusted for maximum
forward gain and maximum front-to-
back ratio. The lengths of the parasitic
elements and the spacing bhetween them
is so critical that 0.2 wavelength spac- |
ing is used between all elements to
effect a compromise which will produce
a gain of approximately 10 db while

TWIN LEAD, TELEVISION |

LIGHTNING
ARRESTER

Aot
Ompetely W°
APPROVED for OUTDOOR-INDOOR Use 5225

Protects Television Sets
Against Lightning and Static
Charges

Twin Lead

B sare | [|/Guarp

Simple to install everywhere and anywhere
...no stripping, cutting or spreading of
wires. More than 300,000 in use today!

SEE YOUR JOBBER OR WRITE TO

A /5 ININCHES=

for most installations.

maintaining a good front-to-back ratio

MANUFACTURING CO., Ine.
6101D 16th Avenue, Brooklyn 4, N. ¥,

First in Television Antennas & Accessories
-

J ook

REE OF

TV PICTURE PATTERNS
& WAVE FORMS

If you want to "‘go places’” in Television and
Radio Servicing today, COYNE'S NEw 5-vol
ume set APPLIED PRACTICAL RADIO-TELEVISION
can help you. It is the most complete, up-to-date
get of reference books in America, giving you
the practical working knowledge that brings big
money. 1500 jam-packed pages full of latest
facts on television and radio—5000 subjects,
1000 illustrations and diagrams. COMPLETE SEC-
TIONS ON COLOR TV wWITH 1951 data on color TV
adapters and converters—also new UHF chan-
nels. Shows how to 1nstall, service, shoot trouble,
align all types of radio and television sets.
“'Break-down’’ photos help you understand
quicker. Use this set free for 7 days—get FREE
book of Television Picture Patterns for exam-
ining set. See sensational offer below.

FREE BOOK OF TV PICTURE
PATTERNS If You Act At Once

Here's a sensational "‘get acquainted” offer. 1F
YOU ACT AT ONCE, & brand new Tv servicing
book, "'TV SERVICING WITH PICTURE TUBE PAT-
TERN3,” is YOURS FREE. Shows dozens of actual Ml
TV pxcture tube photos and wave forms with
clear explanations of what they mean and how
to analyze and service the trouble faster. Now
YOU CAN GET A COPY ABSOLUTELY FREE just for gg
asking to examine COYNE'S great 5-volume
set APPLIED PRACTICAL RADIO-TELEVISION for B
7 days. This offer is limited —mail coupon now. Il

) SCHOOL “'iisounet  m
& : AST. » DEPT. 4173 mmu:
AL = =5 B R A
APRIL 1951

3 A Rt

OFFER LIMITED SEND COUPON TODAY'
Mail coupon for 7 days’ FREE TRIAL on CO 5-volume se T
include the book of TELEVISION PICTURE N'rrERNs If you keep the set
you pay $3.00 after 7 days trial and $3.(0 a month until $16.50 plus
postage is paid (Cash price $15.00). If no- 1007, satisfied with tke set
send it back and you owE NOTHING. EITHER WAY, HOWEVER, THE BOOK OF
TELEVISION PICTURE PATTERNS IS YOURS FREE TO KEEP. Coupon is st a
request to see the set and get the FREE book of picture patterns. This
sensational offer is limited—SEND THE COLPON NOW.

SEND NO MONEY « MAIL COUPON NOQW!

COYNE ELECTRICAL & TELEVISION-RADIO SCHOOL, Dept. 41-T1

500 S. Pautina 5t., Chicago 12, 1ll.

0.k.! Rush “APPLIED PRACTICAL RADIO-TELEVISION” for 7 days’ *REEk
TRIAL as per offer above. INCLUDE COPY JF TELEVISION PICTURE PAT-
TERN BOOK AS MY FREE GIFT FOR EXAMINING THE SET.

ADDRESS

CITY . . it iti ettt ZONE.....STATE.. ... ..........

WHERE EMPLOYED . ... ... .t it e e e e e et s

O Check here if you want set sent COD. You pay postman $15.00 on
delivery. Same money-back guarantee of satisfaction.
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Question Box

- SPEAKERS
FIRST in FIRST for
Replacement Field Original Equipment

i
P

WRITE FOR
COMPLETE
QUAM CATALOG

Also Makers of Quam Focallzer Units and lon Traps

QUAM-NICHOLS COMPANY

827 E. 33rd Place Chicago 16, lllinois

MAKLR DUALITY EPEFARERS FOR

DER THE SAME MANAGEMENT

{BUY DIRECT ¢ A V'E!!

From Factory
$1759%

3l;ew Improved
tube—630TS
type chassis Felosnents"

Complete with
New Electro-Scope Magic Eye Tuning Indicator
e Completely wired and aligned by expert technicians.
b o Newly developed keyed autamatic gain control.
§ o Latest type Standard Coil tuner.

4 NEW SENSATIONAL MODEL 62295 4
22 Tube Chassis .

with co-channel sound 44
{not inter-carrier) (E:s"s'";'

ALL SIZES—BRAND NAME PICTURE TUBES 4
AVAILABLE

a7 YEARS,

Both Chassis for 16", 17”7, 19”7 or 20" Tubes
Regular RMA guarantee on all tubes and chassis
Beautiful cabinets for above—available
Terms: $25.00 deposnt on all orders—Balance C.0.D. ¢
F.0.B.—N. Y. Factory
Prices subject to change without notice

IMMEDIATE DELIVERY Visit our showraoms

A D - R I T z 158 Grand Street
™M

New York, N. Y,
FG.,. CORP, Phone WO 4-6763 $

s

HIGH-GAIN CONVERTER

® I need a crystal-controlled con-
verter for use in the 37-to-40 mc band.
I have tried a number of circuits with-
out much luck. The signal-to-notse ratio
has been too low in some and the sensi-
tivity too low in others. Can you design
a cireuit which might work? The con-
verter should work into a 5-mc if.
strip or a receiver—R. E. D., Fort
Worth, Texas

A. The two high-gain, low-noise r.f.
amplifiers should boost the signal to a
point where it swamps the shot noise

HAS CRYSTAL CONTROL

wire % inch in diameter and % inch
long. L6 has 5 turns of No. 18 wire %
inch in diameter and %g¢ inch long.
These may be cut from B & W type
3011 Miniduectors.

After selecting the correct crystal,
use a wavemeter to peak L5 to the see-
ond and L6 to the sixth harmonic of
the crystal. Use a good grade of 52-0ohm
coax to connect the antenna to the input
and receiver or i.f. strip to the output.
Keep the coaxial as short as practical.

Set slugs in L1, L2, L3, and L4 by

in the mixer. The popular “R-9’%er” peaking a signal on the desired fre-
ANT 6AKS /3 6BE6
“Ly deaoupt 5 f L4k Lioppf
(o ;?‘ ﬂ’ 2 Iceﬁi’ l* ":TCSR
!
10put J
Ve P_i r_,f.ei-i W [Tar
iy POST
| = - Jiook | .05 ?
.000|:¥ 50 66K 277 ool 0o ¥ Toupt 00014
4
il 00 F220
= e +05v
oom 6J6 Zwa

matching retworks are used in the
input and output circuits. These match
the converter to the antenna and
receiver.

The first section of the 6J6 is an
oscillator-doubler and the second is a
tripler. To find the correct frequency
for the crystal, add the signal and
intermediate frequencies and divide by
six. Thus, for a 37-mc signal and a
5-me i.f., a 7.000-me ecrystal should be
used.

L1 is 12 turns of No. 24, L2 and L3
have 18 turns of No. 20, and L4 has 32
turns of No. 24 enamelled wire. All are
close-wound on National XR-50 forms
or equivalents. L5 is 10 turns of No. 18

ﬁ -0 IK 100k F5
XTAL%W P J| |

quency. Adjust the input and output
variable capacitors to further peak the
signal. If either circuit peaks at maxi-
mum or minimum capacitance, add a
few inches of coax so the circuits peak
with the capacitors at mid-range.

Use shields between the individual
circuits of L1, 1.2, L3, and L4. Con-
struet the oscillator-multiplier circuits
in a separate compartment.

OSCILLATOR CIRCUIT FOR 60-WATT TRANSMITTER

? ] constructed the 60-watt transmit-
ter described on page 42 of the March,
1950, issue and have had many nice
QSO’s with it. It will be nearly a year
before I can qualify for a class A
license 8o I would like to modify the
transmitter for 10-meter phone. Can
you give me any dope on multiplying
down to 102 Can this rig be operated
with 750 volts on the final plate?—J. P.,
Dade City, Fla.

A. If you built the rig exactly as
shown in the photograph, you will prob-
ably have a hard time finding sufficient
space for a multiplier stage. We suggest
that you rewire the oscillator to con-
form to the ecircuit shown in the dia-
gram. This circuit is easy on crystals
and operates on the fundamental as
well as the second, third, and fourth
harmonies.

For 10-meter phone you can use
erystals between 7.128 and 7.421 or be-
tween 9.503 and 9.896 mc. The 10-meter
coil in the oscillator may consist of
10 turns of No. 14 enamelled wire close-
wound on a %-inch form. This midget
coil and its tuning capacitor may be
mounted in a small plug-in shield
mounted close to the plate of the 6AGT.

ICAS c.w. ratings for the 807 permit

www americanradiohistorv com

the tube to be run at 75 watts input
from a 750-volt supply. Maximum phone
ratings are 600 volts at 100 ma. For
phone operation under these conditions,
change the screen-dropping resistor to
50,000 ohms, 10 watts. Adjust the drive
to the 807 so its grid current is approxi-
mately 6.5 ma.

Any audio amplifier delivering 30
watts or more will do as a modulator.
Replace the output transformer with a
30-50 watt modulation transformer hav-
ing a 6,000-ohm secondary and a pri-
mary which will match the modulator
tubes. Connect the secondary to the 807
plate coil through an r.f. choke.

e
6AG7 ---q 00 TO®OT
§
]
)
|SH1ELD
z ==y
TO 807 CATH
— 3
KEY OR METER 350
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Question Box

TUBE SUBSTITUTIONS

? I have an a.c.-d.c. set which has a
35W4, 5085, 12BA6, 12BE6, and 12AT6
connected across the line in that order.
I cannot find a replacement for the
12BAG6, so I want to install a ¢BAS6.
What changes are mecessary in the cir-
cuit of the heater string?—F. H. R.,
Vicksburg, Miss.

A. The diagram shows the usual heat-
er arrangement at «¢ and the modifica-
tions at 6. R1 provides a drop of 6 volts

35WA  S0BS 12BA6 12BE6 12AT6
1ITVAC
a
20/ ISWA 35BS 6BAG 12BE6 12AT6
UWVAG = [Ri R2 R2
-
566,25 ISOMA |65, 5w

b

when the 12BA6 is replaced by its 6-volt
equivalent. The 6BA6 draws 300 ma
which would pass through all the tubes
in the string if it were not for the shunt
resistors R2 and R3. Shunt resistors are
required around the heaters of all tubes
which draw less current than others in
the string.

To find the value of a shunt resistor,
divide the voltage across the tube or
tubes on one side of the high-current
tube by the difference in heater currents
in amps. The difference in current
drawn by the high- and low-current
tubes is passed by the shunt resistor.

The total voltage across the 35W4
and 50B5 is 85 and that across the
12BE6 and 12AT6 is 25.2, Therefore R2
equals 85/0.15 or 566 ohms and R3
equals 25.2/0.15 or 166 ohms.

The power dissipated in R1, R2, and
R3 is 1.9, 12.7, and 3.7 watts respec-
tively. For factors of safety, use the
next larger commercial wattage rating
that may be available.

SAWTOOTH GENERATOkK

? I constructed the 5-inch scope de-
seribed on page 56 of your November,
1947, 1ssue. What ore the maximum and
manimum frequencies corresponding to
the settings of the coarse frequency
control?—FE. A., Iberville, P. Q.

A. The circuit is printed here. The ex-
act ranges depend on the plate and cath-

Zvuc IN 884
25/600V IMEG  HORIZ AMPL
43¢5
-
3
“ 2% %%
TTTTTTT
25sov €2k 30008 005 .04 U .25
l S Aoz A
.
1 "El MIiCA 600V PAPER
= 2WEG +—IrINE FREQ CONT
+Y300-400v

ode voltages and the condition of the
capacitors and aging in the 884 tube.
The approximate ranges covered by the
fine frequency control when the course
control is 1n positions 1 through 7 are:
3,500-11,500, 1,500-5,000, 700-2,200, 300-
900, 100-350, 40-150, ard 20-60 cycles
respectively. The maximum frequency
corresponds to the minimum resistance
setting of the fine frequency control.
—END—

APRIL, 1951

J® [

oo

TEL-A-RAY — the antenna of unquestioned quality —
eliminates “‘antenna shopping.” Skillfully engineered
to meet every TV need, the TEL-A-RAY antenna system
insures outstanding fringe area performance the first
time. The Reception Master antenna coupled with the
new antenna mounted Pre-Amplifier brings strong,
clear pictures to the weakest areas. ]
One call . . . one instatlation is all that's needed. :
Replacement is eliminated. Reception Master antennae 3 %
are built of the finest dural to resist ; B

corrosive weather damage. The element ends
Tel-a- Ray

are sealed by the exclusive

Tel-A-Roll process.
ENTERPRISES INCORPORATED
BOX 332E - HENOERSON - KENTUCKY

TEL-A-RAY is right the first time!

TRADE MARK v

Let MILTON S KIVER Help You! i

Prepare For COLOR TV
And...

» R

YOU GE'I' and keep fa-
mous RCA 630 TS type
Television receiver. 5
YOU DO actual testing,
servu:mg, trouble shoot- -
ing and. repairing. 5l

{
3
Easyto TRAIN ATHOME This Practical Way!

Men with the right training in Television Servicing are
in big demand ... pull down big pay. T.C.I. TRAINS
YOU RIGHT with easy-to-follow technical training
designed by servicemen, for servicemen! You learn
practical, professional type Television Servicing with-
out leavmg your present job. Included are money-
making extras such as set conversxon, master antenna i
installation, COLOR TV and field servicing short cuts.
You can start earning Television money after the first

. few lessons. You learn to test, trouble shoot and repair

all types of TV sets.You learn COLOR CONVERSION too! q“
sion ! 1cing
HERE'S HOW YOU GET EXPERIENCE! Yhing orougn sV
You train on your own large screen modern television ion 4

Tc\e“s
recetver, furnished as part of your course. This set is
vours to keep! As an optional feature you can get two -
weeks of actual field experience out on service jobs and
on the repair bench f()r Chicago's largest independent
servicing organization. You learn Television Seivicing hyv
actwally doing Television Servicing . . . you get the
practical know-how vou nced to qmllfv for BIG MONEY
i this fast-growing field! Age is mo barrier. Many
TCl students are over 40!
ACT NOW! Fill out and mail coupon for FREE Catalog
and SAMPLE LESSON. Write TODAY !

YMILTON S. KIVER, President
ITELEVISION COMMUNICATIONS INSTITUTE
205 W. Wacker Dr., Dept. RE-2, Chicago 6, IIl.

O.K. Mr. Kiver! Rush FREE Catalog on your
practical home stutly course in Television Serviciog, |
including COLOR TV. Include FREE Sample L(~s-|
son, 1 am not obligated. Salesman will not call.

1 A RS | Al [ “I[' A\ lName ............................ Age........ I
' N S . iAddress ..................................... I
0 0 ) Dep RE‘Z. ago 6 I( )ﬁi‘l.(;-I'VﬁIE'I'lé" bixééf( heré ‘for l'n[ormz'),'n'dx'x'(an
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?/ed«téth MODEL 0-6...P-USH-PULL....5” :
OSCILLOSCOPE KIT

The new Heachkic 5 Push-Pull Oscilloscope Kit is again the best buy. No other
kit offers half the features - check them.

Measure either AC or DC on this new scope — the firsc oscilloscope under |
$100.00 with a DC amplifier. ‘
The vertical amplifier has frequency compensated step acenuator input into a
cathode follower stage. The gain control is of the non frequency discriminaring
type—aCcurate response at any sewting. A push-pull pentode stage feéds the CR tube.
New type positioning control has wide range for obsetving any porrion of the trace.
The horizonral amplifiers are direct counled to the CR tube and may be used
as cither AC or DC amplifiers. Separate binding posts are provided for AC or DC.
The multivibrator type sweep generator has new I[requency compensation fof the

wide range it covers; 15 eyviles to over 100.000 cycies.

The new model 0-6 scope uses 10 wbes m all. including 5" CR tube. Has im-
proved amplifiers for better response useful to.2 megacycles. Tremendous sensitivity
04V RMg per inch horizontal — .09V RMS per inch vertical. QOnly Heathkit
Scopes have all the features,

New husky heavy duty power transformer has 509 more laminations. It runs cool
and has the lowest possible magnetc field. A complewe cletrostatic shield covers
primary and other necessary windings and has lcad brought out for proper grounding.

The new filter condenser has separate sections for the vertical and horizontal
screen grids and prevenss interaction between them. An improved intensity circuit
provides almost double previous brilliance and better intensity modulation,

A new synchronization circuit allows the trace 10 be synchronized with either
the positive ornepativepuls;—an fmportant feature in observing~the tomplex pulses
cncountered in television servicing.

The magnetic alloy shield supplied for the
CR tube is of new design and uses a special

Model 0-6,...... Shipping Wt. 24 Ibs. metal developed by Allegheny Ludlum for
o such applications.

The kit 1s complete, all rtubes, cabiner,
transformer, controls, grid screen, tube shield,
etc. The instruction manual has complete
step-by-step assembly and pictorials of every
section. Compare it with all others and you

3 g will buy a Heatchkit.

ew MODEL V-4A
Heathkct

VIVM KIT

The new Heathkit Model V-4A VTVM Kit meas-
ures up to 30,000 Voits DC and 250 mcgacycles

NEW INEXPENSIVE Weathkit

ELECTRONIC SWITCH KIT

The companion piece to a scope

— Feed two different signals
into the switch, conncct its
output to a scope, and you can
observe both signals — each as
an_individual trace. Gain of
each input is easily ser (gain A
and gain B controls), the
switching frequency is simple
to adjust (coarse and fine fre-
quency controls} and the traces
can be superimposed for com-
parison or separated for indi-

foans o S

Model S-2

S (s ioncont ol Shipping Wt. 11 |bs. th‘f.l used with accessory probes — think of it,

Use the switch to sce distor 5 P all in one electronic instrument more useful
tion. phase shift, clipping due $] 9 4 than ever before. The AC Voltumcter is so flat
to improper bias, both the in- [ ] | and extended in its response (+ 1 db from

put and output traces of an amplifier, — as a square
wave generator over limited range.

The kit is complete; all tubes, switches, cabinet, power
transformer and all other parts, plus a clear detailed %

construction manual. i

" S Reathiir 30,000V DC
] PROBE KIT

20 cycdes to 2 megacycles) that it eliminates
the need for separate expensive AC VIVM's.

The new 200 microampere, 415" streamline
meter with quality Simpson movement (five
umes as sensitive as the commonly used 1 MA
meter) has a shater proof plastic meter face
for maximum protection. Meter has all the
desirable scales and indicates AC volis, DC volts,
ohms, db (direct reading), and even has a

$550

A new 30,000 V DC Probe Kit
to handle high voltages with

special zero center marking for quick FM align-
ment.

Z‘ﬁ?ﬂ OI;;:L[ }Ti\{h 5%?(’;“; wolrik There are six complete ranges for each func-

cations. Sléek éloc;kingg-—a['}‘r;(; tion. Four functions give total of 24 ranges. The o

color molded plastic — Red 3 volt range allows 33159% of the scale for Model V-4A .. Shipping Wt. 8 lbs.
body and guard — jer black rcading 1 volt, as against only 209% of the 4
handle. Comes with connector, [ scale on the 5 volt types. Note New Low Price
cable, and PL55 type plug. New 159 ceramic precision resistors are the

Plugs into Heathkit VTVM so
that 300V scale is conveniently
multiplied by 100. Can be used

most accurate commercial type available — you
find the same make and quality in the finest
laboratory equipment selling for thousands of

with any standard 11 megohm
VTVM.
No. 336 High Voltage Probe Kit..... Shipping Wt. 2 lbs.

dollars. The entire voltage divider decade uses 23 ®
these V49, resistors.

Both AC and DC volimeter mcasurements use a push-pull electronic voltmeter circuir,
and the meter circuit makes the meter burn-out proof. Electronic chmmeter circuit meas-
ures resistance over the amazing range of 1/10 ohm to one billion ohms, all with internal
3 volt battery. Ohmmeter batterics mount on the chassis in snap-in mounting for casy
replacement.

Voltage ranges are full scale — 3 Volts, 10 Volwss, 30 Voles, 100 Volts, 300 Volts,
1000 Volts. Complete decading coverage without gaps.

The DC probe is isolated for dynamic measurements. Negligible circuit loading. Gets
the accurate reading without disturbing the operation of the equipment under test.
Kit comes complete: cabinet, transformer, Simpson meter, test leads, complete assembly
and instruction manual.

= ' prem

RF PROBE KIT .
This RF Probe Kit comes com- .
plete with probe housing, crystal -
diode detector, connector, lead -
and plug and all other parts plus [ Y
clear assembly instructions. Ex-
Shipping Wt. 1 Ib.
o 250 Mc. + 109%. Works on $ :
any 11 megohm input VTVM, 550 (]
Specify No. 309 RF Probe Kit. - =

tends range of Heathkit VIVM

EXPORT AGENT

ROCKE INIElNA‘lhIllNAl CORP.
] g

7he HEATH COMPARN
... BENTON HARBOR 20, ‘ MlCHlQAN

13 E. 40th ST.
NEW YORK CITY (18)
CABLE: ARLAD.N.V.

= 4
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" Beasséce TV ALIGNMENT GENERATOR KIT |

Here is an c‘:xcellegt TV Aligament Generator designed to do TV service work
quickly, easily, ar.d properly. ‘The model TS-2 when used in conjunction vith an
oscilloscope provides a means of correctly aligning television receivers.

The instrumen provides a frequency modulated signal covering, in two bands
the range of 10 to 90 Mc. and 150 to 250 Mc. — chus. ALL ALLOCATED TV
CHANNELS AS WELL AS IF FR EQUENCIES ARE COVERED. ;

An absorptien 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 6-12 Mc. — all the sweep you could possibly need or want.

And sull other excellent features are: Horizontal sweep voltage available at
the  front panel {and controlled with a phasing control) — both stgp and

_continuously variable attenuation for setting the output signal to the desired
level — a convenient instrument stand-by position — vernier  drive ¢f both
oscitlator and marker ‘tuning : condensers —and  blanking for csmhhslnng a
sngc trace with base reterence level. Make your work easier, save time, and
repair with confidence — order your Heathkit TV 1\1135nmem \.ener.noE now !

wm.kd.¢M

Model T5-2
Shipping Wt.. . 20 Ibs.

B

Heatlhtect
SIGNAL TRACER

and UNIVERSAL TEST SPEAKER KIT

The popular Heathkit Signal Tracer
has now been combined with a uni-
versal rest speaker at no increase in
price. The same high quality tracer

ﬂ/ecu'ééc‘t SIGNAL GENERATOR KIT

The new Heathkit Signal Generator Kic has
dozens of improvements. Covers the extended
range of 160 K¢ to 50 megacycles on funda-
mentals and up 0 150 megacycles on useful
calibrated harmonics; makes this Hearhkit
rdeal as a marker oscillaror for TV. Quiput
level can be convenicntly ser by means of

e

both step artenuator and continuously vari- follows signal trom antenna to speaker
ablc output controls. lastrument has new . — locates intermiteents — finds  de-
miniature  HF tubes ro casily handle the fective parts quicker — saves valuable
high frequencies covered. : service time -— gives greater income
Uses 6C4 master oscillator and 6C4 sine = Lor service hour. Works cqually well
wave audio oscillator. The kit is transformer on broadcast, FM. or TV reccivers. Model T- 2
" operated and a husky selenium rectifier is 8 Pl gese speaker has ao assortment of  Shipping Wt.. Ibs.
used in the power surply. All coils are pre switching ranges to match eicher push-
Model 5G-6 cision wound and Clvlecke«l for calibration pull or single output impedances. Also $ 50
Shipping Wt. lmnkmg only onc adjustment necessary for tests microphoncs, pickups and PA
7 alt_bands. systems. Comes complete:  cabinet,
Ibs. . New sine wave audio oscillator provides 110V 60 cycle power transformer, tubes. test probe. all neces-
internal modulation and s also available sary parts, and detailed instructions for assembly and use.

for external audio testing. Switch provided allows the oscillator to be modu-
fated by an external audio oscillator for fdelity testing of receivers. Comes
complete, all rtubes, cabinet, test leads, every part. The instruction manual has

step-by-step  instructions aml pictorials. It's ecasy and fun ro build a Heathkit WC@%‘Z

» CONDENSER CHECKER KIT

Checks all types of condensers — paper,
L mica, ceramic, electrolytic. All condenser
| scales are direct reading and require no
| charts or multipliers. Covers range  of
.00001 MFD to 1600 MFD. A Condenscr
Checker that anyone can read. A leakage
j test and polarizing voltage for 20 to SQ0
"V provided. Measures power factor of elec-
trolytics between 0% and 509% and reads

Heathct TUBE CHECKER KIT

Test your tubes the modern way — dynamically
— the simplest, yet fastest and surest method—
your Heathkit has a switch for cach rtube

element and measures that clement — no g H resistance from 106 ohms to 5 megohms.
chance for open or shorted elements slipping §2 so The magic eye indicator makes testing easy.
by, all the advantages of the murual conduc- 35 The kit is 110V 60 cycle transformer
tance type without the slow cumbersome time operated and comes complete with rectifier
consuming setups. Checks for opens, shorts, 7 tube, magic eve tube, cabinet, calibrated panel and all other
cach element individually, filament and fila “i parts. Has clear detailed instructions for assembly and use.
ment tap continuity, and emission. 5 Model €2 ... Shipping W1. & Ibs.

This Tube Checker has all the features — = pping *
beautiful color BAD-?-GOOD meter —
complete selection of voltages — roller chart
listing hundreds of tubes including the new .
9 pin miniatures — (mestd quality Centralab g‘ NEW ¢MM
lever switches — high grade birch, counter- N
type cabinct — corntinuously variable line ad- H A N DI T E S T ER Kl T
g‘d?:esco;rlgglul—\c%:i fff:fﬁ'emy,;’d"c”',““,‘fpé°,3§c' Mode! TC-1 . A precision portable volt-ohm-milliammeter. Uses

B o J— 1

checker with complete protection against obso- Shipping Wt. ?&llgm};g?}”g:ﬂéx s‘:\a:cgh forlx(lrlou%rl(ec;sr]c%nmo?ﬁ
lescence. Uses only the best of parts -— rugged 12 tbs. ing of parts, specially designed bartery mount-

oversize 110V 60 cycle power transformer,
finest of Mallory and Centralab switches and comrols compluc set of sockets for all Lr:gul(:r[auclkc:no]sdnzﬁmk CSI:;‘: Collm fg(’)““ ;.conrrol
type tubes with blank spare for future types. Puast action, gear driven roller chart mé‘rer S Crnet E.‘t1 ! 55 microamg
quickly Jocates the sctiing for any type tube. Sunnhhcd switching cuts necessary DC and AC \olrca ¢ ranges 10-30-300-1000
testing time to a minimum and saves \1111&17!( service time. Simple method allows 3000\/‘ bhms o 5 0:3&)0 and '0_3(;0 000'

instant sctup of new tube types \\nhoux waiting for factory dara. No marter what Ranee -Mlllxam cresg() 10 "M ()‘1()(0 Ma L il

the arrangement of tube clements is, the Heathkit flexible switching method easily userib!cl fro Iy p \&te “! n a d astly I so
handles it. Order your Heathkit Tube Checker Kit today and sce for yoursclf that i o0 dn(a nrmlsn omp instructions and pic-

Heath again saves you two-thirds and yet setains all the quality. Complete with . ar ..
instructions, all parts, and cabiner. Model M-1. =, . ...... Shipping Wt. 3 lbs.

.‘urou AG!I i = . :
e EATH COMPANY

CABIE: ARLAB. .Y, BENTO" "ARBOR 20, Mlc"lGA"
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: . NEW Reathkis
.
:

 IMPEDANCE BRIDGE KIT

‘This Impedance Bridge Kit is really a favoritc with schools, industrial laboratories, -and serious -
experimenters. An invaluable inscrument for those doing electrical measurements work. Reads resis- .
tance from .01 Ohms to 10 megohms, capacitance” from .00001 MFD to 100 MFD, indictance.
fram 10 microhenries to 100 henries. dissipation factor from 002 to 1, and storage factor from!
1 to 1000. And you don’t have to worry about selecting the proper bridge circuit for the various
measurements — the instrument auromatically makes the correct circuit when you ser up for taking'
the ‘measurement you want. Bridge utilizes W heatsone. Hay, Maxwell, and capacitance comparison.
circuits for the wide range and types of measurements possible. And it's self powered — has in-
ternal bactery and General Radio 1000 cycle hummer. No extérnal generator required — has
provisions for external generator if measurements at other than 1000 cycles are desired. i
Kic utilizes only highest quality parts, General Radio main calibrated control, General Radio
hummer, Mallory ccramic switches, excellent 200 microamp zero center galvanometer, laboratory
' type binding posts with standard 34 inch centers, 1A% precision ceramic:

' body type multiplier resistors. beautiful birch cabinet and ready calibrated
| panel. (Headphones not included.)
- Take the guesswork out of ¢lectrical measurcments — order your Heath-
i ®

kit Impedance Bridge Kit today — vou'll like it.

Model IB-1B...Shipping W1t. 15 Ibs.

Reathtit LABORATORY Heathtit LABORATORY

RESISTANCE DECADE KIT POWER SUPPLY KIT

. An indispensable piece of Every experimenter nccjds a good power supply for clectronic
\Model RD-1 [iboratory equipment — the setups of all kinds. This unit has been expressly designed to act
Heathkit  Resistance Decade as a HV supply and a 6.3 V filament voltage source.
Kit gives you resistance set- . Voltage control allows sclection of HV output desired (con-
tings from 1 to 99,999 ohms tnuously variable within limits outlined), and a Volts — Ma switch’
IN ONE OHM STEPS. For provides choice of output metering. A large, plainly marked,
greatest accuracy, 149 pre- and direct reading meter scale indicates cither DC voltage output
cision ceramic-body type re- in volts or DC current output in Ma. (Range of meter 0-500V
sistors  and highest  quality DC, 0-200 Ma DC). Instrument has convenient stand-by posi-
ceramic wafer switches are tion and pilot light . .
S used. Comes with power transformer. filament transformer. meter. -
Designed to match the im- 5Y3 rectifier, two 1619 control tubes, completely punched and s
pedance bridge above. the formed chassis, panel. cabinct. dewiled construction manual, and Model PS-1
Resistance Decade Kit has a all other parts to make the kit complete. Ship. Wt. 20 lbs.
; beautiful birch cabinet and LIMITS:
auractive panel. It’s casy to No loade............ . ... Variable 150-400V DC
$ 50 build, and comes complete 25 Moo . . Variable 30-310V DC $ 50
with all parts and construc- S0 Ma ... o Variable 25-250V DC
@ tion manual. Higher loads............. .....Voliage drops off proportionally ®

BATTERY ELIMINATOR KIT NEW eathtct SINE and SQUARE WAVE

A few auo radio repairg " AUDIO GENERATOR KlT

i ﬁ?j[hﬁ:“ Bf:’xteryfoiili::i(- We proudly’prcscnr the NEW MODIE_LASinc and Square Wave Audio
L B <Gl 6 (™ (o Generator Kit. Designed with versatility, usefulness, and dependa-
service. The voltage can bility in mind, the AG-7 gives you the two most needed waveshapes
be lowered to find sticky right at your fingertips — the sine wave and the square wave.
vibrators or raised to for- The range switch and plainly calibrated frequency scale give
ret out intermittents. Pro- rapid and casy frequency sclection, and the output control permits
vides variable DC voltage setting the output to any dcspcd level.
A high-low impedance switch sets the inscrument for either high

14 at 10
Model o ?\m[[(v’s. 7CO}\(iX\JOOI[IISS ;tr 15 or low impedance output — on high to connect o high impedance
BE-2 Amps. intermittent, load, and on low to work into a low impedance transformer with
Ship. Wt. 2250 Also serves as storage negligible DC resistance, ) ) )
19 Ibs battery charger. A well _Model AG-7 Coverage is from 20 to 20,000 cycles, and distortion is at a
. [ ] filtered, rugged power Ship. Wt 15 Ibs, minimum — you can readily trust the output waveshape.

supply uses heavy duty selenium - recufer, a G tubes, quality 4 gang twuning gqndcnscy, power transformer,
husky choke. and a 4000 MFD electrolytic con- metal cased filter condenser, 129 precision resistors in the frequency
denser for clean DC. 0-15V voltmeter indicates 50 determining circuit, and all other parts come with the kit — plus,
output which is variable in eight steps. Better a complete construction manual. A tremendous kit, and the price
be equipped for all types of scrvice — it means ® is truly low.

more ncome.

TWO HIGH QUALITY eatééct SUPERHETERODYNE ; Wearlhbcr

RECEIVER KITS " FM TUNER KIT

¢ Mode! FM-2 athkit T

Model AR-1 3 Band Re- : 5 The Heathkit FM Tuner
ceiver Kit covers 550 i
Ke. to over 20 Mc.
continuous.  Extremely *
high sensiavity.  Ship-

Model BR-1 Broadcast
Model Kit covers 550
o 1600 Kc. Shipping

Wt 10 1bs.
ping Wre. 10 ibs.

31930 $2350

Two new Heathkits. Ideal for schools, replacement of worn out reccivers, amateurs and custom

Model FM-2 was de-
signed for best tonal
reproduction. The cir-
cuit incorporates the
most desirable FM fea-
tures — true  FM.
Utilizes 8 tubes: 7ES
e OSCillng()}{i7GSg7 mixci(,
1 two ampli-
Ship.” Wt. 9 Ibs. fiers, 6SH7 limiter, two

7C4 diodes as discrim-
5. inator, and G6X5 rec-

K

installations. - . tifier.

Both are transformer operated quality units. Thg best of materials used throughout —six inch . The instrument is transformer operated mak-
calibrated slide rule dial — quality power output transformers — dual iron core shiclded 1.F. coils — ing it safe for connection to any type receiver
metal cased filter condenser. The chassis has phonoginput jack, 110 Volt output for phono motor, or amplifier. Has ready wound and adjusted RF -
and there is a phono-radio switch on panel. A large metal pancl simplifying installation in used coils, and 2 stages of 10.7 Mc 1F (including
console cabinets is included. Comes complete with gubes and instruction manual incorporating pic- limiter). A calibrated six inch slide rule dial
torials and step-by-step instructions (less speaker and cabinet). The three band model has simple has vernier drive for easy tuning. All parts and
coil turree which is assembled separately for case of construction. ] complete construction manual furnished.

- o

EXPORT AGENT

4 ROCKE INTERNATIONAL CORP. E
4 13 E. 401h ST. ’

. 401 3
NEW YORK CITY {18)
CABLE: ARLAB-N.Y.
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www.americanradiohistorv.com


www.americanradiohistory.com

87

p—

Heathbit-

ECONOMY ... 6 WATT
AMPLIFIER KIT

$125°

Model A-4. Ship. Wt. 8 lbs.

This new Heathkit Ampli-
fier was designed to give
quality reproduction and yect
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 obm voice coil ),
husky cased power transformer and all other parts. Has
tone and volume controls. {nstruction manual has pictorial
for easy asscmbly. Six watts outpur with response flat
+ 115 db from 50 to 15.000 cycles. A quality amplifier
kit at a new low price. Betrer build onc.

3

No. 304. 12 inch Speaker P i 96,95

s 95 FM Tuner.
4 PY Shipping Wt

Featbtc- RECEIVER AND TUNER CABINETS

Blonde birch veneer cabinet for either of ¢ Metal  professional  type  communica-
the receivers or tuner. The modern styling tions receiver cabinet. Finished in decp
is an asset to any room. 3" speaker fits in grey and fits the panel supplied with

end of cabinet when used with receivers. #  Heathkie BR-1 and AR-1 Receivers.
( Speaker not included.) Size 7 x13V5 x |
18V4 inches. Order No. 345 for either ( Speaker and panel shown not included
receiver model. Specify No. 350 for the with cabinet.) Gives professional ap-

.............. ~Specify No. 335..Shipping Wt. 6 lbs.

ot
7 [J Parcel Post

L Weadéer HIGH FIDELITY~...20 WATT

< AMPI.IFIER KIT

The finest amplifier kit we have ever offered—
check the features. This inexpensive amplificr
compares favorably with . instruments costing
five times as much. Noching has been spared
to provide the best reproducton — an ideal
amplifier for the new Heathkic FM Tuner.
Dual tone contrafs for control of both
treble and bass. Bass control is of the boost

A

type for maximum listening pleasurc. Has in- Shi ’?r:d;:l:\.lss Ibs
verse feedback o give excellenc response over PR v
entire raange. Tube lineup: 6S8]J7  amplifier so
stage. 6)5 phase splitter stage, two GLG's in sz‘
push-pull ouput, and 5Y3 rectifier. = .

Has highest quality Chicago Transformer
Corp. cased ourput transformer with taps of 3.278, 15, 60 and 500 ohms to maich
any speaker combination. Tone control gives maximum bass boost of 6 db at 70
cycles. Amplifier has maximum gain of 75 db. Response within + 3 db 20 w0
20,000 gycles. Complete with all parts, tubes and instruction manual.

Model A-SA. Same as above except that a preampliher stage with compensation has
been ad;cd—consists of a2 65C7 and associated components for use with G. E.
cartridgeg or microphone.

Model A-5A, Shipping Wh ... ... ) 15 Ilbs. $23.50

5” speaker mounts in end of cabinet.

pearance to Heathkit receivers. Size
] 7 x 14 x 734 inches. $4so

SHIP VIA

[J Express

[J Freight

] Best Way

Quantity Item

Price Quantity Item Price

Heathkit Oscilloscope Kit — Model O-6

Heathkit R.F. Probe Kit — No. 309

Heathkit VTIVM Kit — Model V-4A

Heathkit H.V. Probe Kit — No. 336

Heathkit FM Tuner Kit — FM-2

Heathkit R.F. Signal Gen. Kit — Model 5G-6

Heathkit Broadcast Receiver Kit — Model

BR-1 Heathkit Condenser Checker Kit — Model C-2

Heathkit Three Band Receiver Kit - Model AR-1 Heathkit Handitester Kit — Model M-1

Heathkit Amplifier Kit — Model A-4

Heathkit Power Supply Kit — Model PS-1

Heathkit Amplifier Kit — Model A-5 (or A-5A) Heathkit Resistance Decade Kit — Model RD-1

Heathkit Tube Checker Kit — Model TC-1

Heathkit Impedance Bridge Kit — Model IB-1B

Heathkit Audio Generator Kit — Model AG-7

Heathkit Battery Eliminator Kit — Model BE-2

Heathkit Electronic Switch Kit — Model S-2

Heathkit T.V. Alignment Gen. Kit — TS-2

Heathkit Signal Tracer Kit — Model T-2

ance. (We insure all shipments.)

On Parcel Post Orders, include postage for weight shown and insur- Enclosed find O] Check O Money Order for

On Express Orders, do not include transportation

will be collected by the Express Agency at time of delivery.
ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE

charges — they

Please ship C.O.D. [] Postage enclosed for_______lbs.

EXPORT AGENT

NEW YORK CITY (18)
CADLE: ARLAD. N, V.

[oliimotsZ, HEATH COMPANY
. BENTON HARBOR 20, MICHIGAN

APRIL, 1951
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aa}
GET RID
OF

B. O.F

in TV Pictures!|
* BARKHAUSEN OSCILLATION ]

When vertical black bars appear in
TV pictures as shown above they are
the result of Barkhausen Oscillation
occurring in the horizontal sweep out-
put tube (such as the 25BQ6, 6BQ6,
6EVS5, 25EV5, 6AUS5 or 25AUS ete.).
To correct this difficulty our engi-
neers have developed the

PERFECTION
O. ELIMINATOR

This compact de-
vice fits over the
horizontal sweep
output tube and
because it brings
a concentrated
magnetic field
near the source
of the Barkhau-
sen Oscillation
—namely the
sereen grid— it
usually elimi-
nates the oscilla- |
tion and the black

lines on the face of

the picture tube.
Service men who
have used the B.O.
Eliminator say it is |
the simplest and

B. O. ELIMINATOR
(Actual Size}

.« v

most positive method
ERSY of getting rid of the
TO INSTALL vertical bars that

they have ever
known. They see a
big demand by serv-
ice men in maintain-
ing the 10,000,000
TV sets now on the
market.
Order Today From Your Supplier!
PERFECTION ELECTRIC CO.

2645 South Wabash Avenue Chicago 16, Illinois

Malkers of Perfection Speakers, lon Traps and
BeamaJuster TV Picture Centering Controls

Just slip the B, O.
Eliminator over the
tube, move down. or
up, or turn unti! the
dark vertical bars dis-
appear from the pic-
ture. Spring grip holds
the Eliminator in
place.

e e e e e e e

Jobs are looking

for men again !

CREI TRAINING OFFERS
PROFITABLE CAREERS IN
TV-RADIO-ELECTRONICS

Whether you want a career in the electronics industry,
or plan to enter military service, CRE| Residence School
troining is your key to a better job at higher pay.

Important firms like RCA-Victor, Bendix, ond United
Air Lines use CREI troining for their technicians. During
World War Il CRE! trained thousands for the Armed
Services.

SEND FOR ILLUSTRATED FREE CATALQG.

Get details of course and school, with survey of job oppor-
tunities. Classes start twice a _month. Veterans! Training
available under Gl Bill. July 25, 1951 is deadline for most
veterans. Don't delay! Write now.

CAPITOL RADIO ENGINEERING INSTITUTE

An Accredited Technical Institute Founded in 1927
Dept. 304C. t6th & Park Rd., N.W., Wash. 10, D. C.

Radio-Electronic Circuifs

DIRECT READING DIFFERENTIAL VOLTMETER

When measuring voltages with the
average instrument, it is difficult to
measure accurately fluctuations of 10%
or less. This direct-reading differential
voltmeter measures changes up to
+109% in voltage levels from 1.5 to 150
at frequencies from 20 cycles to 200 ke.
It is insensitive to line voltage changes,
tube aging, and input frequency within
its range.

fier before being applied to the Thyrite
bridge.

In this circuit, described in The Re-
view of Scientific Instruments, a mini-
mum input of 1.2 volts is required to
balance the bridge. The attenuators are
used to reduce the input voltage to this
level when necessary. Changes in the
input voltage unbalance the bridge, thus
causing the meter, which may be cali-

16J6 Lsk/iow
‘I

THYRITE (2}

It consists of a two-stage amplifier
feeding into a nonlinear bridge com-
posed of two 2,000-ohm resistors and
two G-E type 8396839G1 Thyrites.
(Thyrite is a nonlinear resistance mate-
rial which decreases its resistance with
increasing voltage.)

The bridge is in the feedback loop of
the amplifier to insure high stability
and good waveform. The output of the
6J6 is fed to a full-wave bridge recti-

F+250v

brated directly in percentage of the
input voltage, to pass current. The
reversing switch permits negative and
positive changes to be read. The 6,000-
uf capacitor prevents a.c. from passing
through the meter.

The basic full-scale sensitivity of the
instrument is *+69%. The meter shunt
can be installed and adjusted for a
+109% range. Its resistance will depend
on the meter resistance.

TRIGGER CIRCUIT FOR SINGLE SWEEP SCANNING

Single-sweep circuits such as that
shown in Fig. 3 of “Time Base Circuits”
in the December, 1950, issue, can be
adjusted to start upon the arrival of a
positive or negative signal, but not
both. Thus, if the very beginning of an
unknown signal is to be observed, the
operator must know whether it starts in
the positive or negative direction.

degrees out of phase. Both these volt-
ages are coupled to the plates of the
6H6. The positive voltage will pass
through its diode and trigger the 884,
thus causing its plate voltage to drop
and produce a sharp negative pulse.
The deionization switch inserts a
.0029-uf capacitor between the 884 plate
and ground. When the capacitor is

+250v

3k
7.0029 %eaon

<X DEIONIZATION SW
-]
2746 05029

_OuTRUT

ESW
4

This circuit, which appeared in The
Oscillographer, is designed to supply a
negative trigger to a single-sweep scan-
ning generator in the seope. V1-a is a
straight amplifier having a gain of 15,
and V1-b is a phase inverter. The volt-
ages across the 2,700-ohm plate and
cathode resistors are equal and 180

inserted the plate voltage drops almost
to zero and the tube cuts off. The plate
voltage rises gradually to its operating
point as the capacitor becomes charged,
and plate-circuit transients are not
produced when the switch is opened.
This switch may be a normally open
or spring-return toggle type.

LOW-COST 6-VOLT D.C. SUPPLY FROM JUNK PARTS

If you are a friend of your neighbor-
hood junk dealer you may be able to
pick up an old battery charger that can
be converted into a useful 5- to 10-volt
d.c. power supply for testing and dem-
onstrating automobile radios. I ran
across a junked battery charger and

www americanradiohistorv com

was able to salvage the stepdown trans-
former and dry disc rectifier.

The transformer had three taps on
the primary winding. We identified the
leads, then plugged in the tap which
gave the lowest output voltage, and
found that the rectifier put out about

RADIO-ELECTRONICS for
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Radio-Electronic Circuits

10 volts. Turns were removed from the
secondary winding of the transformer
until about 5 volts output was meas-
ured when using the lowest voltage
tap.

We used three defective volume con-
trols that still had good s.p.s.t. switches
to cut in any one of the taps. This gave
a variable voltage output from 5 volts
to about 10 volts. A heavy 4-position
tap switch can be used instead of sepa-
rate switches, as shown in the diagram.

4o CHOKES -SEE TEXT 0-30AMPS
¥ +
TVAC

Since this rectifier output has a high
120-cycle ripple in it, a filter was
needed to smooth it out. We purchased
surplus 100- and 1,000-uf, 10-volt
capacitors and then proceeded to fabri-
cate our own filter chokes. For one we
used the coil out of an old automobile
generator cutout and wound all the
No. 12 insulated wire we could on the
core of a defective power transformer
to make the other one. The laminations
for the choke should be butted instead
of interleaved as in transformer con-
struction. The 10-volt meter is a sur-
plus unit and the 30-amp meter was
salvaged from a junked 1929 Ford.

The rectifier and transformer, de-
signed to deliver up to 80 amps, were
rather large and cumbersome, so we
mounted them behind the service bench
and ran the necessary leads to the
meter panel. This setup gives us an
economical source of 5 to 10 volts d.c.
which will deliver far more current
than any auto radio will require. If
you are not fortunate enough to find a
charger with transformer and rectifier
in good condition, you will find winding
data on a transformer and filter choke
in the article “A-Battery Eliminator”
in the April, 1949, issue of this maga-
zine.—John W. Cool:

OSCILLATOR MODIFICATION
An annoying hum is often present on
the short-wave bands of receivers using
tapped oscillator coils like that shown
at a. This trouble can often be elimi-
nated by changing the circuit to that
shown at b. In this circuit, the cathode
is grounded and there is no troublesome
r.f. voltage between cathode and heater.

B+ 0¢
47K 001

001

[

Because the tuning capacitor is across
only a section of the oscillator coil in
the modified circuit, the oscillator in-
ductance is reduced and the receiver
must be realigned. This is simple if the
coil is permeability-tuned.

The circuit at b is also the solution to
the problem of using tapped oscillator
coils with 1R5’s, 1A7’s, and other tubes
which must be operated with the fila-
ment at ground potential.—Charies Er-
win Cohn END
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“630 Super Deluxe 30-tube TV CHASSIS

STANDARD TUNER . . .
POWER TRANSFORMER.

164"

Manufactured in exacting standards
with the authentic RCA #630. All
chassis are Nickel Plated with molded
paper condensers and molded brack-
ets used throughout. AGC .. .
LARGER

OPERATES ALL 157, 167, 17",
197, 20” PICTURE TUBES

COMPLETE
ready to PLUG
IN AND PLAY

Price includes 12" RCA Speaker, Knobs and Hardware (less CRT)

RECTANGULAR
PICTURE
TUBES

16"—16GP4A .......
16”"—16RP4A
17"—17BP4A .......
19”—19AP4A or B...
20"—20CP4

L

$35.25
ceeee.. $39.25
$45.25
$61.25
$72.49

Nationally Known Manufacturer @ @ @ Licensed by RCA

630 PART

Standard Turret Tuner complete with tubes 22 49 Brightness & Hold Control Bracket ,.....
Escutcheon Plate For Above ..ovevnnsnnn Width Control Bracket ................
Complete Set of Knobs ................ 9 Tuner Shaft Bracket . .................
Power Transformer ........... . Corona RiNg ......covenveveues
Vertical Output Transformer ..... Corona Terminals (Set of 2) .

Sound Discriminator Transformer . Molded Miniature Sockets ......

1st PIX IF Transformer ......... 00 Molded Octal Sockets ..........

2nd PIX IF Transformer ............... Cathode Ray Tube Socket & Leads . 5
1st & 2nd Sound IF Transformer TV Line Cord With Both Plugs «vovvunnnn
Synchrolock Transformer .............. RCA 12” PM Speaker ALNICO #5......
Filter Choke ..................... Speaker Connecting Plugs Set of 2 ......

Cathode Trap Coil vevrnnnnnnn
Width Control Coil Keyed AGC .
3rd & 4th Pix Coils ...........
Filoment Chokes .................

Peaking Coil 203LY ........0. 00 000,
Peaking Coil 20312 ...........ccv0nen
Peaking Coil 203L3 .............. 0o

Peaking Coil 203L4
lon Trap Single
lon Trap Double .. .
Audio Output Transformer (6K6) .

HV Kinescope Lead (Large Buﬂon) ...... .39
Picture & Sound Control .............. 1.14
Vertical & Horizontal Control .......... 1.04
Brightness Control ................... g

Horizontal Centering Control
Height Control ............
Vertical Linearity Control ..
Vertical Centering Control ..
Focus Control

Flyback Transformer Super Hot .........
Focus Coil 470 ohm . ............00uuen 3.69
Deflection Yoke 70° ..........cc0vnuenn 3.98
Chassis, Nickel Plated, Riveted Molded
Sockets and Terminals . .vviiusnnenns 8.99
High Voltage Cage Assembly & Line Cord 4.39
Voltage Divider Shield & Cover ........ 1.79
Electrolytic Condenser sub-Chassis ...,., .93
Sound Discriminator Shield ............ .18
Yoke Bracket .............ci000nnnnn .28
Yoke Mtg. Hood .................... . 57
Cathode Trap Coil Shield ............. .39
Chassis Mtg. Brackets (4) ............ 43

500 MMF 20KV Condenser .............
.033 MFD 1000V Molded Paper Condenser
.047 MFD 1000V Molded Paper Condenser
.01 MFD 600V Molded Paper Condenser. .
.25 MFD 600V Molded Paper Condenser. .
.0047 MFD 600V Molded Paper Condenser
.047 MFD 600V Molded Paper Condenser
.0022 MFD 600V Molded Paper Condenser
.015 MFD 600V Molded Paper Condenser
.0039 MFD 600V Molded Paper Condenser
.1 MFD 600V Molded Paper Condenser.

Any Y2 Watt 10% Carbon Insulated
ReSistor .....cvevenrirncsnnenennnns
5000 Ohm 10 Wcﬁ WW Resistor......

1000 Ohm 10 Watt WW Resistor......
40-10 MFD at 450V, 10 MFD-350V Elec-
trolytic Can Condenser .............
40-40-10 MFD at 450V Elecfrolyﬂc Can
Condenser .........cec00iiinnniaa.
20 MFD-450V, 80 MFD- 350V Electrolytic
Can Condenser ....................
80 MFD-450V, 50 MFD-50V Electrolytic
Can CORdenSer .............ooeesnes
250 MFD-10V, 1000 MFD-6V Electrolytic
Can CONdeNSer ....u..wevoesseeanss
40-10 MFD-450V, 80 MFD]SOV Electro-
lytic Can Condenser -
Bleeder, 50W, 1590 Ohms Tcpped af 1360
aNA 230 ORMS vovensnennnreenesnns
Bleeder, 50W, 6855 Ohms Tapped at
6750, 93 and 12 Ohms ..............
Erie Disc Ceramicon .0015 MFD ... ... .
Erie Disc Ceramicon Dual .0015 MFD ..

All standard tubes available plus other parts. Write for prices.
Minimum Order $5. Prices subject to change without notice.
TERMS: 25% deposit, balance C.O.D., F.O.B. New York.

TECHNICAL RADIO PARTS CO.

Brooklyn 18, N. Y.

103 Avenue C

TOP QUALITY
LOW PRICES

1.49
1.49
1.29
1.24
1.19
1.29
1.24

www.americanradiohistorv.com
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TUBES

PRICES SUBJECT TO
CHANGE WITHOUT NOTICE

We have
‘em in
s stock now!
FULLY GUARANTEED

TJP4 . .$18.506CD6G  4.00
10BP4 . 24.00|6J5GT 10
I2LP4A 25.00(6J6 ... 2.65
14BP4A 26.25|6K6GT 1.10
IGHP4A 33.00(6S54 ... 1.60
I6RP4A 33.00|6SATGT (.35
ITBP4A 34.00(6SG7 .. 1.00
20CP4A 57.50(6SHT .. .70
024,/024G .90 | 6SKTGT 1.35
IATGT  |.00{6SNTGT 1.85
IB3GT  1.75|6SNTWGT
IRS .40 .... 2.5
iIU4 .. 1.00(6SQTGT .35
1X2/1X2-A 6T8 .. 2.50
... 1.710|6V6GT  1.60
2B7 ... 1.30|6WA4GT 1.45
304 ... (.I0|6W6GT 1.85
5T4 ... 1.95(6X4 ... (.00
5U46 1.30|/6Y6G . .10
5V4G 1.90|765 ... .10
6ACT 1.80/7C6 ... .10
6AGS 1.80(7CT ... .10
6AGT 1.95( 12ATT  2.40
6AH6 2.65|12AUT 2,00
6AKS5 2.95|12BA6 (.10
6ALS 1.30| 12BE6  1.10
6AQ5 . 1.50(12BHT  2.00
6AUSGT 1.95] 128K1 99
6AU6 1.65( 12SNTGT 1,70
6AV6 1.05(19T8 . 2.70
6BA6 1.45|25L6GT .95
6BC5 1.50(35C5 .. 1.10
6BE6 1.35(35L6GT .10
6BF5 . 1.715[/35256T .90
6BQ6GT 2.50(50A5 1.55
6BYSG  2.15(5005 . .10
6CB6 1.65/50L6GT (.10

Make Barry Electronics Corp. your
receiving, transmitting and special pu
tube th.c\f you may require in small or
quantities.

Headquarters for practically any type of TV.

1951

rpose
large

Maguire De-Luxe Mobile
meter mobile AM-Xmtr. Br

Terms: 25% with order.
Balance C.O.D. Send
remittance in full and
save C.0.D. charges.

REctor 2-2

80-
and

new at $25.00 (orig. factory
price at $69.00)

563

136 Liberty Street
New York 6. N. Y.

BARRY ELECTRONICS CORP.

KEYING MONITOR

Most keying monitors used by ama-
teurs require either special relays,
separate power supplies, complex-
switching arrangements, or other en-
cumbranees which make them inconve-
nient to use. The monitor shown in the
diagram is simple to construct and easy
to get going. It consists of a 6SJ7 oscil-

6V6
XMITTER DRIVER

6SJ7

RCYR  PART OF

SEND-RCV
PRI IRCV #SW
"/ DPOT SW

lator with the plate voltage supplied by
the drop across the cathode resistor in
the keyed stage. The variable resistor
in the oscillator circuit is adjusted for
reliable oscillator operation under a
wide variation of amplifier loading.
Headphones are switched from receiver
to monitor by a d.p.d.t. switch which
is ganged to the send-receive switch on
the transmitter or receiver.—Richard
L. Bridges, W6PMU

SIMPLE C.W. MONITOR

If you use your receiver as a c.w.
monitor, you probably blasted your ear-
drums whenever you forgot to turn
down the gain before transmitting.
You've also lost some of the other guy’s
transmission because you forgot to turn
up the gain after turning it over to
him. Make two minor changes in your
receiver and forget about juggling the
gain controls before and after each
transmission.

Most sets have the standby switch
between B-minus and ground. The sen-
sitivity control or r.f. gain is usually a
potentiometer between ground and the
cathodes of the r.f. and i.f. amplifiers.
Remove the standby switch and short
the two leads together. Connect the
switch between the low-potential end of
the r.f. gain control and ground.

When the switch is open and you are
on the air, enough r.f. leaks through to
produce a low-level tone in the speaker.
In this way, you don’t have to touch
the gain controls.—Dominic Angelo,
WIKGC

ANOTHER TVI ODDITY

I installed my Motorola VT71 TV
set in my bedroom after purchasing a
large-screen model for the living room.
The little set worked fine for a while.

One evening after rearranging the
furnishings in the room, I noticed the
entire picture weaving from right to
left. A check of the sweeps and power
supply showed everything to be in
order. This strange behavior continued
until one evening a week later when I
had occasion to pick up an electric
clock which had been placed atop the
VT71 during the rearrangement of
furnishings. As soon as the clock was
lifted off the set, the picture returned
to normal. Moving the clock to a new
location cleared up the trouble perma-
nently.—1Villiamn H. Deasey

www americanradiohistorv com

Try This One

HEATERS IN V.H.F. TUBES

Radio experimenters and construe-
tors should note that filaments of acorn
and miniature tubes of the 9000-series
should not be connected in series with
other tubes of similar current rating,
as in the filament circuits of a.c.-d.c.
sets. This I learned at the expense of
two burned-out acorns.

The burn-outs were apparently due
to a voltage surge across the filaments
of the acorns. In series with my 955
was a 50L6, whose filament draws iden-
tical current but takes longer to heat
to normal operating temperature and
resistance, Consequently before each
tube reached operating resistance, the
voltage drop across each filament var-
ied from calculated voltage; and in
about 5 seconds, pop went my acorns.

The 9000-series of miniatures, 9001,
9002, ete., also give trouble when con-
nected in series with tubes from other
families, but their filaments don’t blow
as readily as those of acorns.—Briuce
Deutsch

ENDLESS WIRE RECORDINGS

With this installation you can play
continuously wire vrecordings of an-
nouncements, warnings, bells, chimes,
and other material. A rubber-rimmed
pulley is grooved to drive the wire with-
out slippage. The speed of the motor
and the diameter of the shaft are
selected to drive the wire at approxi-
mately 2 feet per second.

)
(o) MAGNE TIC WIRE

I
SOUND HEAD

DRIVE PULLEY

RUBBER

& &
WEIGHT

After making the recording on wire,
tie the ends together and thread it over
the playback head and drive pulley as
shown. Small weighted pulleys take up
the slack and keep the wire tight so it
drives at a constant speed. The sound
head works into a suitable amplifier.
Almost any length of wire can be ac-
commodated by adding more pulleys
and weights.—Jean-Ch. Burkel

GOOD LOW-BAND ANTENNA

In my location, television channels
2 and 5 are weak and 4 is strong.
Being unable to find an antenna which
would give me optimum performance
on these channels, I developed a three-
element Yagi that does the trick.

The folded dipole and reflector were
cut and spaced for channel 2. The
director was cut for channel 5 and
spaced 1/10 wavelength (of channel 5)
in front of the folded dipole.—
H. Harvey

RADIO-ELECTRONICS for
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Try This One

NEAT BREADBOARD LAYOUTS

The appearance of breadboard lay-
outs suffers and sometimes dangerous
short cirecuits occcur because of loose,
dangling leads. To remedy these condi-
tions, tack all long leads to the bread-
board with an office stapler. Staples are
cheap and easy to remove and are
therefore ideal for use in experimental
work where the wiring is often changed.
—Charles Evrwin Cohn

CURING CONVERTER TROUBLES

Sluggishness and drift on shortwave
bands are common complaints against
converters and shortwave receivers
using 6A8 converter tubes. In such |
cases, try substituting a 6K8. The set
or converter will have more pep, and
drift will be lessened or eliminated.
Corresponding tube elements connect
to the same pins, so no wiring changes
are necessary when making the change.
—Charles Erwin Cohn

TROUBLESHOOTING TV SETS

Troubleshooting a receiver by isolat-
ing individual stages is difficult when
the tube heaters are in series-connected
strings. I solve this problem by saving
all defective tubes which have good
heaters. I snip off all except the heater
pins and use these tubes to replace
the good tube in the stage to be dis-
abled. Be sure to mark each dummy
tube with its heater voltage and current
s0 you can select the correct substitute
for the tube as you put the dummies in
the set.—A. F. Hanzl

BATTERY RECEIVERS

If a battery-operated receiver always
stops operating before the batteries
reach the end of their useful life, try
adding a few turns to the tickler
winding on the oscillator coil. The in-
crease in feedback voltage will insure
oscillation at lower voltages.—Martin
J. Brick

NOISY A.C.-D.C. SETS

Several compact midget sets have
shown up with noisy, mierophonic
35Z5’s. It seems that vibration from the
speaker causes the coating to flake off
the cathode, thus making the emission
unstable and erratic.

New 35Z5’s are only a temporary
cure because the trouble returns in a
short time. For a permanent cure, use
rubber grommets to shock-mount the
rectifier socket on the chassis.~W. Snaj-
berk

“Top floor, please.”
Suggested by Arthur A. Hewrikson, Chicago 51, 1.
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STANCOR Zcgt Pidetiy OUTPUT TRANSFORMERS
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Curve represents an average response of the ten transformers in
this series. Units used for this test were drawn at random from
current Stancor stock.
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Stancor has taken advantage of the most advanced design and

manufacturing practices to bring you a series of output transformers
combining outstanding audio response with very moderate cost.

Extensively interleaved “trifilar” windings, extremely tight coupling,

and careful electrical balance result in audio fidelity to please the most
critical specialist. An inexpensive, but thoroughly practical, type of
mounting is used since elaborate shielding is not required at the audio
output power level.

Listed part numbers have a maximum power level rating of 50 watts and provide a wide
selection of impedances for popular amplifier applications.

PART "R(',;_'P“,"" SEC. IMP. MAX. ZRI- NET

NO. TIeire IN OHMS PERIIALE PRICE
A-8050 1500 8,16 200 ma_ $10.86
A-8051 2500 8,16 150 ma 10.86
A-8052 3000 8, 16 175 ma 1086
A-8053 5000 8,16 150 ma 10.86
A-8054 9000 8, 16 100 ma 10.86
A-8060 | 1500 500 ) 200 ma 10.86
A-8061 2500 500 150 ma 1086
A-8062 3000 500 175 ma 10.86
A-8063 5000 500 150 ma 10.86
A-8064 9000 i 500 100 ma 10.86

For complete specifications and prices of more than 450
stock part numbers, including other high fidelity trans-
formers, see the current Stancor catalog. Ask your dis-
tributor for a copy or write direct.

STANDARD TRANSFORMER CORPORATION 3592 eistoN AVENUE, CHICAGO 18, ILLINOIS

WANTED
TO BUY

Large and small quantities of new or
used electronic government or manu-
facturers' surplus tubes and equipment.
Highest prices paid. State quantity,
condition and best price in first letter.

Box No. F-2 ¢/o Radio-Electronics

25 West Broadway
New York 7, N. Y.

* SOLAR CAPACITOR ANALYZERS *

MODEL CBB:—Not just
another condenser tester but
the best ever made. This is
a must for TV Servicing.
Will test any and all types
of condensers for capacity,
power factor,
voltage. Will test resistors
from 100 ohmns to 7 megs.
Has self contained power
supply from 100 to 3006 V €
D which can be used for ex-
ternal testing. Operates on
115 V 50-60 CPS.

Complete wrth tubes
test leads &

tion r;anual shlppmgs4249

wat. 9 1bs. ... .....

209 deposit with order. Balance C.0.D.
JOBBERS—WRITE FOR DISCOUNTS

leakage and ¥

ARCEE ELECTRONICS CO.

DEPT. E

96 WARREN ST., NEW YORK 7,

N. Y.

www americanradiohistorv com
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RECORD-CHANGER

It’s General Industries’ turret-type, 3-speed motor,
currently being supplied to record-changer
manufacturers.

In this highly efficient design, turntable speeds of
33%—45 and 78 RPM are secured through three
separate pulleys mounted on a turret plate.

By means of a simple lever, the desired pulley

is brought into contact with the idler wheel.

The two pulleys not in contact with the

idler wheel remain stationary.

In addition to this turret-type motor, General
Industries also offers the popular Model TR
turret-type, manual 3-speed motor, as well as the
Model TS belt-driven 3-speed motor for both
manual and record-changer applications.

Write today for full information on all models.

General Industries also offers a complete range
of single and dual-speed phonomotors to meet
every phonograph and record-changer
requirement. Complete details on request.

The GENERAL INDUSTRIES Co.

DEPARTMENT C o ELYRIA, OHIO

read about you’ll find it in

10 foot lengths
5 foot lengths

Brooklyn 18, N. Y.

NNA MASTS
Tmmediate Delevery
New Steel Tubing

1 inch O.D. — 20 gauge

Special quotations on quantities
exceeding 500 lengths.

TERMS: 257, deposit, balance C.0.D., F.0.8. B'klyn

Clarion Metal Products Manufacturing Corp.
557 McDONALD AVENUE
Ulster 4-2600

"Experimenis F !N DEX

WU FREE ::.oon

YOUR PARTS JOBBER

$1.45 each
$ .80 each Hm MMAL mgesﬁ
can use these Dot ek

ed with on-the-
bench, practical
ideas.

SERVICE HINTS!

Valuable Manual Yours—FREE
Write today—no obligation.
FEILER ENGINEERING CO. Dept. 4RC1-1

1601 S. Federal St. Chicago 16, Il

WwWwWw americanradiohistorv com

TUBES OF THE MONTH

Defense shortages have caused pic-
ture tube manufacturers to revert to
one of the “pioneer” developments in
kinescopes—electrostatic focusing. By
eliminating the electromagnetic focus
coil, nearly two pounds of copper or a
substantial amount of cobalt, both
scarce items, are saved on each tube.

The electrostatic types have a new
gun design which includes a zero-cur-
rent focusing electrode that operates at
about 229% of the second anode-poten-
tial. The focusing voltage is readily ob-
tained from a simple flyback type

(6 )FA=FOCUSING ELECTRODE
[}

14GP4, |7F P4, 20FP4

power supply operating from the pri-
mary side of the horizontal output
transformer. A separate rectifier, such
as the 1V4, or similar tube should be
used, so that the focusing voltage will
not be affected by changes in the beam
current. Using a dropping resistor or
a bleeder across the second-anode sup-
ply is not recommended because the
regulation is too poor and the focusing
voltage would vary with changes in
beam current.

National Union has released data on
three picture tube types using electro-
static focusing, Hytron has data on one,
and RCA and Sylvania are expected, at
the time of writing, to have data on
their new types soon. The National
Union types are 14GP4, 17FP4, and
20FP4, all rectangular. Hytron’s tube
is also the 20FP4.

The 14GP4 is a 14-inch tube which,
except for the focusing, is similar to
type 14CP4. It has 70° magnetic de-
flection and an 11% x 85-inch picture.
Second anode rating is 14 kv maximum
(typical operation is a 12 kv). Focus-
ing electrode voltage is about 2,500.

The 17FP4 is designed to replace the
16KP4, 16RP4, and 17BP4-A in new
set designs. The focusing electrode op-
erates at about 2,500 volts, and the sec-
ond anode maximum rating is 16 kv.

RADIO-ELECTRONICS for
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Deflection angle is 70° (diagonal), and
the picture size is 103 x 14% inches.
Type 20FP4 is a 20-inch tube similar to
the 20CP4 except for the focusing elec-
trode, which operates at about 3,000
volts with the second-anode at 14 kv.

Sylvania has released data on a sub-
miniature half-wave rectifier, the type
5642, which is designed for high volt-
age-power supplies where efficiency and
compactness are required. The tube
wires directly into the circuit, thus
eliminating socket leakage and insula-
tion problems. Typical use is in a fly-
back type rectifier circuit for television,
where two of the tubes in a doubler
arrangement can deliver 12 kv to the
picture tube second anode. Typical op-
erating conditions for the 5642 are:
1.25 volts at 140 ma on the filament;
peak plate rulse from the scanning
system, 8,000 volts; and output cur-
rent 150 pa.

The RCA tube department announces
a new compact, forced-air cooled power
triode for u.h.f. plate pulsed oscillator
and amplifier service. In such service
this tube, the 5946, has a maximum
rated plate dissipation of 250 watts,
and can be operated with full plate
voltage at frequencies up to 1300 mec.

The 5946 has a coaxial electrode
structure designed for use with circuits
of the coaxial cylinder type. The design
provides low-inductance, large-area
electrode terminals for insertion into
the cylinders, and permits effective iso-
lation of the plate from the cathode.

—END—

GROOVE RECORDING ON TAPE

One of the latest German develop-
ments in the recording art, the Tefifon
combines the techniques of tape record-
ing with those of groove recording to
give up to 60 minutes of play.

The tape is an endless band of a
special plastic, 16 mm wide, which has
56 grooves running lengthwise to give
a continuous sound track. A cartridge,
dressed up to look like a book, contains
the tape. The total weight of the unit
is 210 grams (about 7' ounces).

As the photo shows, the cartridge is
fitted on the playback apparatus and
the tape is led around a capstan. The
pickup head, a replaceable crystal with
a sapphire-tipped needle, is then moved
up agains the tape.

The tape speed is 45.6 cm per second
(18 inches per second), and plans are
now being made to record on both sides
of the tape to double the playing time.
—Claus Reuber

APRIL,

1951

MICHAEL FARADAY

Discoverer of magnetic-
electric induction. In-
ventor of electrical gen-
erator. From his name
comes the measure of
a capacitor—farad.

=
=

s

You can look to Ward for the “last word” in
antenna design.

Today’s commonly accepted design features—
such as nylon insulators, matching phasing links
for maximum energy transfer, true broad band
response and minute-man quick installation—
are all Ward firsts!

Ward aerials are the result of over twenty years

of design and production experience.

Ward,

the oldest and largest exclusive manufacturer,
builds the world’s finest antennas.

WORLD'S LEADING EXCLUSIVE
MANUFACTURER OF
ANTENNAS

THE WARD PRODUCTS CORP.

Division of The Gabriel Co.

1523 East 45th St., Cleveland 3, Ohio

FR££’ LATEST ISSUE OF
& “TV SERVICE NEWS”
y,,,,sfor.?mostage

Now! Get your FREE copy of TV
SERVICE NEWS have latest TV
data at your tinger tips!

This valuable bulletin gives you
ractical time- and money-saving
TV servicing short-cuts, up-to-min
ute service techniques, facts on TV
circuits and system plus many other
helpful details. Easy to read., Illus
trated. A valuable, practical guide
for "old-timer’” TV servicemen, be-
ginners. students. Latest issue is yours FREE!

ACT NOW! Get FREE copy. Mail name, address and
Offer limited. WRITE TODAY!

3c stamp for postage.

TELEVISION COMMUNICATIONS
205 W. Wacker Dr. Dept. 200

www americanradiohistorv com

NEW CONDENSER TESTER

Pres-probels sliding tip
guesswork. Saves i A—

with variable resistance
time. Convenient Pcslp:ld

Finds Intermittent
prevents condenser
healing. Tests with
power on. Requires
probe size (75 ” long) UL s
Saiisfaction guaranteed.
See Your Dist, or Order Direct

{
JngIJT‘;UTuE | 2326 N. THIRD ST., MILWAUKEE 12, WIS,

Condensers Instantly
no adjustment. Stops
|
l(
"PRES-PROBE CO.

'
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ONLY RCP ® ONLY RCP ¢ ONLY RCF
ONLY RCP
OHLY RCP
QNLY RCP

OMNLY RCP o
OHLY RCP
GHLY RCP
DMLY RCP

% TUBE TESTER
Y SET TESTER

* A.M.
GENERATOR

* F.M.
GENERATOR

Actually A
Complete
Service Shop!

R.C.P. saves you time and gives you much more for
your money., The tube tester alone has obsolescence
proof features not available in any other tube tester.
It provides for extra elements in switching circuits.
extra socket blanks for new tube bases, and extra
switches not used at present.

Double fuse protection—line fuse protects trans-
former; meter fuse proteets weter in all cireuits.
Approximately 1000 listings on improved roll chart
together with an elahorate multitester for measuring
all AC & DC voltage DC currents—resistance in

ohms and megohms output in decibels—condenser
leakage—signal generators for audlo-radio,
and FM.

AM.

gives you this NEW MODEL 8773

SERVISHOP

ALL IN ONE COMBINATION!

NEW DYNOPTIMUM FREE POINT TUBE TESTER

MODEL 323C—The only tube tester that protects against obso-
'lescence by having 2 extra circuit and tube element switches
that are spares and are not used with 2 extra socket caps for
possible new tube bases—more pins and elements.
| Besides it is a free point tube tester designed to test the
| very latest tubes such as the new 8-prong subminiatures, etc.
Unusually speedy to operate, simple and accurate. New design
! roll chart gives approximately 1,000 tube listings.
| All short-leakage and quality tests included. Net price

ACP ® ONLY RCP ® ONLY RCP
® ONLY RCP
® ONLY RCP
® ONLY RCP

ONLY RCP

DoO0O0OQOD0O0D000D00OO0ODO

* A.F.
GENERATOR

% CONDENSER
TESTER

* FUSE
PROTECTED
METER

$9995

Net Price

SPECIFICATIONS:

DC Voltmeter: 0-10-50-500-1000-2500

AC Voltmeter: 0-10-50-500-1000-2500

DC Milliammeter: 0-10-100-1000

DC Ammeter: 0-10

Decibel Meter: —8 to <415, 15 to 29, 29 to 49,
32 to §5

Ohmmeter : 0-500-5000 ohms, 0-0.1-1-10 meg-
ohms

Complete with tubes, batteries, test leads, out-

put leads, etc., in beautiful natural finish oak

case.

55 495

Counter Model

Available ot your distributor. Insist on R.C.P. Instruments.

Write for Catalog 4RE

RADIO CITY PRODUCTS CO., INC.

152 WEST 25th ST

500 FORMULAS TO SUCCESS‘

ANY million dollar firms started
with a single formula. for which
they paid a big price. Here you

have 500—no less—trled and tested i
forimulas. recipes and processes for
making things . ., 11 at the ridic- g§
ulously low price of 25ec.

Here is your opportunlty to start a
business with but a few dollars®
capital and with undreamed of profita
in prospect. You can also use these
formulas in vour own home to cut i
household expenses to the bone. Or iHf
vou can put them to use in yvour
\wgrkshop to cut costs as much as

Quit paying out many dollars in |}
profils to manufacturers, wholesalers, |4

and dealers. when you can make the pJi

same thing yourse]f for a few cents.

It's so easy when you follow our

simple instructions.

66 PAGES, 47,000 WORDS IN TEXT

Send for ‘‘500 FORMULAS AND RECIPES’’ today. En-
close 25¢, that's all! You won’t be asked for another
cent now or later. Sold on a money-back guarantee.

NATIONAL PLANS COMPANY

1966R Broadway, New York 23, N. Y.

MEW YORK 1,

N. Y.

EASY TO LEARN CODE

1t is easy to learn or increase speed
with an Instructograph Code Teacher.
Affords the quickest and most prac-
tical method yet developed. For be-
ginners or advanced students. Avail-
able tapes from beginner's alphah.

to typical messages on all subjects
Speed range 5 to 40 WPM. Alwaysf, ped
ready—no QRM. Ep_,_ 2 =

ENDORSED BY THOUSANDS!

4 Instructograph Code Teacher
ltterally takes the place of an o

0
learn and master code wlthout fur-

have

perators
the code’’ wnh the Instructog-ra h System,

“acq ired

Write toda¥ for convenient rental and purchase plans.

INSTRUCTOGRAPH COMPANY

4701 Sheridan Rd., Dept. RC, Chicago 40, III.

www americanradiohistorv com

CRITICIZE TV CONTRACTS

The television service contract as a
source of trouble to both customer and
service technician was given a working
over at a recent meeting of the Asso-
ciated Radio and Television Servicemen
of New York (City). Two main troubles
appear recurrently in television servie-
ing. The customer buys a service con-
tract and is left holding the bag if the
service company goes broke. Or, he
calls for service and finds the company
so loaded with work that he waits for
days or weeks to get a simple repair
job done.

The first of these troubles is inherent
in the contract, and cannot exist with-
out it. The second is also almost entirely
a fault of contract servicing. The
straight service technician may be busy,
but if he cannot give service for several
days he cannot hope to hold the cus-
tomer till he is ready for him. The
customer with a contract, however,
must await the servicing organiza-
tion’s pleasure. Obviously, the inde-
pendent service technician must be
geared to give quicker and more effi-
cient servicing if he wishes to stay in
business.

Yet in spite of the fact that practi-
cally 1009 of the complaints against
poor or non-existent television servicing
have originated with service contract
holders, it seems to have occurred to
no one up to the present to suggest that
in many cases the television owner
would be better off without a contract.
With the larger part of their business
on a pay-by-the-call basis, television
service organizations would have to
maintain an efficient staff or quit. Those
contract organizations which are al-
ready giving efficient service would not
be injured—might even be helped as
customer morale in general improved.

At the close of the discussion the
assembled technicians passed a reso-
lution suggesting that because the tele-
vision service contract is the most com-
mon cause of customer grief, the
television set owner would be well
advised in many cases xot to take out a
television service contract, and that he
will get better and less expensive serv-
ice by the old system of payment by
the call.

PROTEST LICENSE BILL

Radio technicians of New York City
met February 1 to protest a proposed
bill to license TV service technicians
and service establishments.

The proposed bill was introduced into
the New York City council by the same
member who sponsored a bill of the
same type last year. That measure,
drawn up with little knowledge of the
techniques of electronic servicing, con-
tained a number of absurdities, and was
laughed out of court.

The service technicians pointed out
during the meeting that the new bill,
instead of making specific provisions
concerning the floor space, number of
employees, types of test equipment, and
other details, merely proposes that a

RADIO-ELECTRONICS for


www.americanradiohistory.com

V3

Association News

Commissioner be appointed, who in his
own discretion may promulgate such
rules as may seem to him to be for the
benefit of the industry and the televi-
sion-viewing public. Thus the regula-
tions—enforceable by suspension or
cancellation of the service technician’s
license—might conceivably depend on
the whim of the Commissioner.

Another objection urged against the
proposed bill was that though a number
of weaknesses in the television servie-
ing situation were mentioned in the
bill, it made no specific provision (other
than appointment of a Commissioner)
to correct them.

A number of methods of combatting
the bill were discussed. These included
pressure for a public hearing, making
contact with councillors in person or by
letter, and educational work among
television owners, who would in the long
run be vietims of any system which

would add to the expenses of the
television service technicians.

TCA HOLDS ELECTIONS

The Television Contractors Associa-
tion, of Philadelphia, has re-elected
Albert M. Haas to serve as president
for the 1951 term. Also re-elected were |
Samuel A. Whittingham, vice presi-
dent, and Jack Phillips, secretary.
Joseph F. Griffin succeeded George F.
Weber to the position of treasurer.

Haas, in accepting his office, declared
he would do everything in his power to
raise the standards of the industry in
Philadelphia and work in conjunction
with other leaders throughout the
country. He asserted that there were
many things in the industry that need
correction, but that the manpower
shortage is the most pressing problem.
He advocated an industry-wide educa-
tional program of an in-plant nature.

95

BE SURE YOU HAVE ALL
. THE TOP VALUES FIRST

° ® inradio
® television

® eclectronic equipment

FM-AM BASIC KIT

Exclusive Concord Basic FM-AM Kit. Save by building your own 8-tube
(includes rect.) FM - AM tuner or ll-tube (includes rect.) complete
chassis. Both include phono preamp for GE reluctance cartridge. All
major basic parts supplied. .. You get:

(1) 3 Gang FM-AM Condenser (1) FM Antenna Coil

(1) FM Oscillator Coil (2) FM IF xformer

(1) FM Dipole Antenna (1) AM Converter Coil

(2) AM IF xformer (1) AM Loop Antenna
Easy-to-follow schematic diagram and a complete list of all necessary parts for finishing your tu-
ner or chassis are also included. This way you're able to utilize parts you already own and make
double savings. At this low price these lots won't last long, so order yours TODAY. 6 95
99-5075F-Shpg. Wt. 4-1/21bs..c.vvvuiniiiiniiiiinenns Y T .

\\HI-FREQUENCY ANTENNA SOUND POWER PHONES

{1) FM Converter Coil
{1) FM Ratio Detector
{1) AM Oscillator Coil

Hi-Frequency Antenna...origi-

[ ] ; . Pair of Sound Powered Phones
¥ nall d with BC 645. . .readi- . .
ly :dlal:etab‘lz to Citizens Band selling at unheard of tow price.
[ ] Radio. Covers {requency range Serves as complete 2-way com-
435 to 500 mc, Element length munication system. Ideal foruse
. 5-1/4". Ready to mount in- while installing radioand TV an-
N e tennas.
cludes coax cable connection, mounting plate .
1 and gasket, Requires 7/8" hole. Mounting Sl eaanaceac S PaA”‘. o 5. 95
[ ) center 1-3/4" x 7/8". Optimum operation is 2-conductor #19 twisted pair, wire for above.
provided by using 1 each for transmitting and 3
[ ) receiving. 95( 19-208957...100" for 2.50...per ft...... [
99-94137 ...2 for 1.75...8ingly......
) TV GUY WIRE -
P J-38 TELEGRAPH KEY Extra Strong Stranded Cable. Will
withstand 350 pound test. Small
° lzlc;u/r;ted g" bl;Ck bakelite b{“ﬁv et size and snarl-resistant qualities [
- x 3. Has jumper strip, " make it ideal for use as antenna
binding posts and circuit closing W guy wire, captive ballon anchor cable, dial
® switch. 1/16" solid silver key-

o ing contacts. Metal parts cadmium plated. Ex-
cellent for sounder and buzzer telegraph. Ideal
® low-cost key for CW hams. Order yours today.

cable, etc. Originally used as aircraft control
wire. Consists of 21 strands alloy brass pla-
ted to resist corrosion. 1/32" overall diame-

Suggested by
J. M. Titunik,
Corona, L. I.

APRIL, 1951

79C ;gt.shﬂ.l. .. Lots of 5000 ft, per M339;50

Per 1000 ft................

® 99-6543F . .ot

The best possible way
to get great bargain
scoops first hand. . .
The new CONCORD
BUYER'S GUIDE.

Don’t miss an issue.

Complete Listings of Available Merchandise

Current Low Prices ® Prompt Expert Shiprient
e e o = o e e o o o

CONCORD RADIO CORP. Dept. JD-51
901 W. Jackson Blvd., Chicago 7, Illinois.

) Rush me vour Latest 3uying Cuide

|
|
|
)
)
t
]
|
| Address ... .
)

|

!

!

|

!

Names..u; ceqmcunc Jm R = e 1
|

|

|

City...............200e...... State. ., .

"WHERE THE WORLD SHOPS”

\..

Get Your
Free Copy
TODAY

For PROMPT Service an Export Orders & Inquiries
EXPORT Address to CONCORD RADIO CORP., EXPORT DIV-

ISION, 901 West Jackson Blvd., Chicago 7, Llinois.

901 W. Jackson Blvd., Chicago 7, Il

www americanradiohistorv com
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Madal
Hi- 154 G588
CHULZAY

The madel HU-
I'. om ma-
didm  slzed
speaker suid
éhis fnfd all
paging ond talk-bock apglications,
Al ATLAS paging spesikers are
designad fo affar & moximuom
seneivily in tolk back syetorms.

The seather proof unlvarsal Hne :
fito| feansfarmers ore emsily
atbach ta ary model, Desigred 3
fot “constand fnpaddnien, - constang

valtope syvtems end 50 shm lnes,
The model HU-24% s an avarsired
speakier having the sbviows od-
wontoge of o 'longer air . tmlumn
Bangeh, Sultable For music ot well
e speech In industriol applications,

NEW DRIVE FOR PRODUCTION EFFICIENCY

MEANS NEW DEMAND FOR INTER-COM SYSTEMS!

Our expanding anti- -aggression
effort calls for quick conversion
of many plants to war produée
tion. New levels of efficiency
must be attained,

For full efflclency, a modern
Inter-com and paging system is
o must,
The demand for good sound
equipment will be heavy will
¥ou be ready? NOW is the time
or you to establish yourself as
a dependable source of industrial
electronic equipment,.

ATLAS can help you build a
profitable sound equipment busi.
ness. We are ready to supply
you with aqu:rment to meet
every conceivable jnter-com and
paging requirement.

Model TP-15V . . . TP-24V

The TP type speak-
ers are available in
two sizes. These
dual two-way
speakers produce
two speaker results
from a single loca-
tion for long cor-
ridors, hallways,
etc,

All ATLAS speakers are priced Right! COMPAREI
Bul remember, we moke no compromise with quality.

Don’t miss your best new business epportunity
in years. Write us TODAY for full detuils.

m Canada:

ATLAS Sound Corp.

1443—39th Street, Brooklyn 18, N, Y,

Atlas Seund Corp., Ltd., Toronto. Ont.

The Wew

GONSET FM
COMMUNICATIONS
TUNER

PROVIDES A SENSITIVE RECEIVER
FOR 2 WAY FM RADIO-TELEPHONMNE
COMMUNICATIONS

® Excellent for mobile or fixed operation

@ Used with your auto or fixed radio

@ Receives police, fire, taxi, ek,

® Compact (5% x 3% x 5%)

® High sansitivity

® 5 tubes

Models available

30-40 MC

$56.50 net
40-50 MC
88-108 MC

152-162 MC

sud yeur disbibudor or write direct

GONSET CO. BURBANK, CALIF.

Push-Back Hook-Up

Wire B
Red, blue, yellow, black
720 Stranded—lOO ft./89¢
eolone 1905 S8 0
#24 Stranded—100 ft.

1000 ft /55 a5
Hearing Aid- Type Cable 5 Rubber covered tinsel:
twisted; raid
OD) .100 t./$1.69 $15/M

3 wire (3/327 0.D.) 100 ft./$2.19 520/
115v. AC Bell . . 37 brass, plaled Brand new..%$1.39
a Wire Flat Cable™. . # 16 strand, gray rubber,
zip-type. Vg"x14”. For TV Rotors, line work—

c ft.:

BC 606 lnterrhone Contral Box . .
BC-1366 Switch Box . . llke new 1ess kng
TU-17 Tuning Unit (BC 223) ., . 2-3Mc..
. 11ov, 400 Cycle

AY-38D Selsyns (Bendix) .
RG-13/u Co-Axial Cable .. 74 ohm: 20 ft. Ifi
& conns
AC-DC Blower (Delco) . . 37, 24 blade impeller.
less houslng 5400 RPM 27V. 11hA. 21p"x
5” Speaker Baffle # ‘masonite . . 19::
Generator Voltage Regu ator (GBD-1A- 18)
cont. adj. relay, shock

. Pl 291 /JI\ 48..39¢

Midget Piug & Jack .
Radio Hardware Treasure OUND of Nuts.
Screws, Washers, Lugs in CAN Ihs /1.98

6"x7 "—4Sc 6"x

.1 1 v2~x1 8~
. magnetic,

L/g” Glossy Black Bakelite .
45:; B8 X107

—58¢; 67x127
Aluminum Panel ‘a 51) .
Microphone ANB-
Pl-291
T-30V Throat Mike . . brand new 5
CD-508 Ext. Cord & Switch for T 6/2.
T-44A Magnetic Mike (SCR. 522) cumplete. new
Handy Carbon Mike (RS$-83) . . Press to-talk . 1.
High Fidelity Crystal Microphone . , 5
vuhher mtd. 134"x1/4". Less housing .
Aluminum Housmg or crystal mike
Tube Cartons . ain whlle mrices per
Min. (1” sqg. x2l/s”}—sl 20 T (1147 sq. x31/4”) 1.
Med. (114" su. x43 %)—51.65; Large (27 sa.x57 1.
P-23 Headset . . t. cord & PL-55 1.9
Rubber Phone Cu:hlo
. 1thr.. 13" cord. PL-54., 390
thumbserew adju

HB-30 Headbands for HS-30 phoneq
HS-30 Matching Transformer (C-410) 8
20A/125V. BAT Spring r

Moulded Bakelnte con-
densers (Micamold

1
18” cord &
6/2

DPDT Toggles . .

t1Specialll .. 150 MMF'D
7/16”(11/16" pigtai .
Rotary Selector 5wm:hes .
multi-contact. Kit of 8 assts
Resistors . . carbon, w.w., ferrule-end. 25 asqtd
Experimental Tubes ., . for Test, Research
tested, 20 asstd. recvg. types
Wire-Wound Res;stors . . 5-20W. 15 asstd.. i
Alnico Magnet K . powerful Block, Bar, “‘U’
Rod, ete. Kit of 10

(WRITE FOR ‘AL NICO MAGNFT SUPPI EMENT)
Voltage Divider Kit . . 10-50W,

speaker Cones . . 4” to 127 incl. free edze Less
volce coils. Kit of 12 asstd

Speaker Repair Kit. .Liberal ass’tment of Splders.
Rings, Shims. Cement Chamols Lth . Felt,

forms & INSPUCHIONS. oo v onvu e v v e ts o0
t'specialll BOTH CONF & RFPAIR KITS ONLY.

Min, Order $3.0 007, deposit on all ‘cop's

Please add sumclent poqmze—excess refunded
Full remittance with foreign orders

LEGToNE =

87 Dey Street,
www americanradiohistorv com

MICA\ (MIFA 101.08)
00/%4 15 1M/$32 EL

mcl multi-

New York 7, N, Y,

MODIFICATION FOR G-E 800

This receiver and similar models can
be modified for automatic black-level
d.c. restoration by removing the 6AL5
and rewiring its socket for the 6ATU6
black-level amplifier. 1N34 germanium
crystals replace the detector and synec-
clipper diodes. A third 1N34 is installed
in place of the 6AL5 as the black-level

d.c. restorer.
172 12AU7
2ND VIDED Jd €269 TO 0BPA
e vI0 i€ RO
L1258 $100K
>
>
'7_ 3
CATH{IN34 DC REST
ND 4Tk FathonLeve
B Dokt r R266 .05
OFF /< CATH
2 b
40 Tk | R278ZIMEG &
R279¢
47K
B2— BI-) | |+SWEEPAMPL
+265V
B+
12SN7
INVERTER CLIPPER
5 2
o021 000217 S
tin
,_Juox‘: (o
< 3
22 TO VERT 4HORIZ
39K> a2k 6.8K SWEEP
BI—
BI-
BIS0V T

<

The 6AU6 amplifies the negative
sync pulses to a level higher than those
appearing in the video output. These
amplified pulses are applied to the
anode of the d.c. restorer diode and
cause it to detect at the black level or
pedestal rather than at the sync tips as
in the more conventional circuits. The
voltage developed across Rl is a func-
tion of pedestal height and not the sync
tips. It may be necessary to juggle the
value of R2 until you get optimum per-
formance.—Wilbur J. Hantz

TESTING 1N34 GERMANIUM DIODES

Type 1N34 germanium diodes are
used as video detectors in a number of
TV receivers. To check them, measure
the forward and backward resistances
with a standard ohmmeter. They should
be replaced when the back-to-front
ratio falls below 100 to 1.—Du Mont
Service Notes

MOTOROLA TS-14 AND TS-23

Most cases of insufficient picture
height can be traced to heating of the
.05-uf, 600-volt charge-discharge capac-
itor C-70 connected in the plate circuit
of the 6J5-GT vertical sweep-generator
tube. This capacitor is located between
the cliassis and the filament trans-
former for the 6W4-GT damper tube.

When replacing this capacitor,
anchor one end on pin 6 of the 6W4-GT
socket and then connect it to the plate
of the 6J5-GT. Connect the other end
to the ungrounded end of R-56, the
8,200-ohm resistor associated with it.
The new location is cooler and the
capacitor will be less likely to change
its value.—Yuki Minaga

RADIO-ELECTRONICS for
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DU MONT RA-111A

In some fringe-area installations, it
is necessary to make minor changes in
these sets to improve sensitivity or
signal-to-noise ratio. Replace the first
and second video i.f. tubes (6AU6’s)
with 6BCb’s. If this change does not
produce the desired results, make the

following alterations in the order
shown:
1. Replace the fourth video i.f. with
a 6BC5.
2. Remove the ground connection

from pin 2 of this socket.

3. Replace transformer Z208 with a
new transformer, part No. 2000-
5241.

4. Realign this stage using proced-
ures described in the manufactur-
er’s instructions.

If these changes cause regeneration
in the video i.f., make these additional
changes:

1. Connect a 68,000-ohm, %-watt re-
sistor across terminals 1 and 2 of
7.208.

2. Remove the .005-uf capacitor from
pin 4 of the 6T8 and connect it
between the ungrounded heater
pin of V207 (the third video i.f.)
and ground.

3. Redress and shorten the lead from
R237 and C276, in the cathode
circuit of the video amplifier V210,
to the contrast control R239A.
Keep this lead away from the
Inputuner.

4. Disconnect the filament lead which
runs from the first video i.f.
(V205) to the filament tie point
of the Inputuner. Reconnect heat-
ers of V205 and V2086, connecting
the ungrounded heater pin of
V206 (second video i.f.) to the
ungrounded heater pin of the third
video i.f. (V207).

The diagram shows the rerouting of
the contrast control lead and the modi-
fication of the heater circuit.—Du Mont
Service Notes

O

METAL SHIELD Y209
TR 7 T W ——

207

V206

BLACK-YELLOW
INP

INPUTUNER FIL T ROINT
R239A
1] J
UJ
TUNING CONT  CONTRAST & BRIGHTNESS _ SERVICE
CONTROLS SELECTOR SW
APRIL, 1951

30 TUBE 630

ADAPTABLE FOR COLOR

THE PERFECT
CHASSIS FOR

16-17-19-20"
PICTURE_)
TUBES °*°~

315995

Without Cathode Tube
With Hi-gain Standard
Coil Tuner and 5“x7”
Speaker
Complete with all Federal
taxes

Improved high
Lock,; Freedom

control. Phono

Thousands of our 16",
thrills to TV watchers all over tae country. This extra powerrul
super chassis is designed to bring in sharp, clear pictures, 2ven in
fringe areas. Works in most areas on only an indoor antenia. Has
Improved Keyed ACC; Full 4 Megacycle Band Width; 16 KV output;
3 stage SYNC Separator & clipp2r; Mou.ded Plastic Condensers;
Uses new Mark Transformer;

CHASSIS
A SE

CHASSIS

MOUNTING
BRACKETS
FOR TUBE

$495
RMA &
AIREX

‘Guarantee
Factory wired,
aligned &
tested.

177, 197 & 20” sets are giving new viewing

5-Eour Min. Heat Run at Pactory.
gain front end down to 45 microvelts; Synchkro
from arcing & coreona leakage; Armstrong FM Sound

System Improved linearity adjustment & second horizontal 1 near:ty

connection and swikch for -ecord player on chassis.

AVAILABLE with DUMONT INPUTUNER

FM RADIO & $16995

5”x7” SPEAKER

A PRICE-

SMASHING

VALUE IN TV
CABINETS FOR
THE 630 CHASSIS

Full Doors for
IG"-I7";I9”

Picture Tubes

Without Doors
for 167, 177

197, 207
Picture Tubes

Beautiful, richly finished. hand

rubbed mahogany cabinets
specially designed to house
the 630 chassis with a 127
speaker. A perfect picture de-
serves a perfect cabinet. It
will be a focal point of beauty
in your home. 40” high x 24"
x24”. All complete with
brackets, mask & hardware.

postpitidl. Write for FREE parts list.

8 9.9 5 é%g[\!;t\c-abmets in blond—s$10

$59.95

TV MASKS, 167-11"—3%4.95; 19”7.20”—$1.95 |

12” RSA HI-FI SPEAKER—35.95

TV TUBE SCOOP

All Black, Glareless

Sheldon. Zetka & TRL
14” rectangular 24.
16" rect. or round
177 rectangular .. ..
19” round metal

20" rectangular
Tubes Full‘4
Guaranteed for 6 Months

DuMont TV Tubes
In Stock Iso

lcMurdo Silv

REGENCY BOOSTER

MODEL DB-410

RECORD CHANGER_
SALE  |s32.95

WEBSTER 3-SPEED
CHANGER
Plays 12 rec-
ords auto-
mlt:call) All

2 Improves
i reception
in Low

Turns set
on and off.

sl 987 nent point

in or(glnal

carton. £ -
er Booster. Regx. $48.00 o

‘All merchandise is hrand new, factory fresh & fully guaram.eed Mail & phone orders filled upon rece:lg‘)toolf3 celnﬂeyd

check Or money order for $25 as deposit on TV cha
Prices subject to_change without notice, No additional t

AIREX RADIO CORP.

sis. 2005 on other tems. Balance C.0.D
axes to pay.
171 WASHINGTON ST, N. Y. C. 7, N. Y.
WOrth 2-4029; WOrth 2-9578

ADAPTERS

for 5 U 4 Tubes to replace with
80 or 5 Z 3 Tubes
List $1.25
your cost 75 cents each.
HARMONIC MFG. CO.

224 Livingston Street Brooklyn 2, New York

ANOTHER OUTSTANDING JOBBER
ISLAND Radio Distributors, Inc.
412 Fulton Avenue
Hempstead, L.1., N. Y.

HAS THE
__SENSATIONAL NEW
40-K BATTERY
ELIM, KIT

TV CONVERSIONS

COLOR & BLACK and WHITE
Latest and authoritative 35 page booklet giving complete
information, schematics and detailed drawings on how to
convert vour present TV set to COLOR or to a BIG 167
or larger screen. Send $1.00 and receive your booklet

COLOR TELEVISION LABS.
1638 Westchester Ave, [IIIRINIBx 60, N. Y,

www americanradiohistorv.com

Specialized Service Men

CRYSTALS FOR LESS! If you are servicirg aircraft,
marine, police, mobile or industrial radio you may be
entitled to our SPECIAL DISCOUNT on highest quality
quartz controf units. Write for full details . . . it will
mean money to you!

RADIO SPECIALTY MFG CO. Dept. RE
2023 S.E. Sixth Ave. Portland 14, Oregon
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BUFFALO RADIO SUPPLY

219-221 Genesee St., Dept. RE 4
Buffalo 3, N. Y.
High Fidelity Fans ® Public Address Men
MAGNAVOX AMPLIFIERS

30 watts output  High Fidelity Includes Broadcast
quality Input pushpull transformer In heavy steel case.
Double pushpull—6 tubes included.

Tut this on that hi-fi tuner or phono job that has never
quite come up to expectations and thrill to the same
performance that you would get from a $300.00 com-
bination by one of America’s most quality conscious
manufacturer.

You probably recognize that practically every TV set
made has audio reproduction inferior not only to a
console model radio but even to a cheap table model
radio. This seems true regardless of the price of the
TV set. TV sets of all makes are apparently made for
the tin-eared listeners. What a difference you can
enjoy with an amplifier like this made by a quality-
conscious organization for the golden-eared hyper-
critical lovers of the finest in music.

First come. first served with this terrific bargain.
Only 300 Magnavox 30 W. amplifiers complete with
6 tubes for $25.00 apiece. No more (0 be had even
at ten times this fantastically low price when our stock
is gone. Hurry—order now—don’t delay and have vain
regrets later.

MAGNAVOX DIVIDING NETWORK

for high frequency speakers. Calculated crossover fre-
quency for 509% of power to each speaker 400 cycles.
Calculated crossover for distribution of % of the audio
output to woofer and % total output to tweeter is 800
cycles. Included inductance and capacity sections. 4
to 16 ohm input impedance usable with any speakers.
Will handle up to 120 watts of audio power. Similar
equipment is catalogued by other manufacturers up to
$35.00. Your speeial hargain at $3.00 complete with
nothing else to huy.

HIGH FREQUENCY TWEETER SPEAKERS

For use with any cone
speaker to produce a dual
speaker combmation wlth
frequency range up u
limit of ability of v.he
human ear. Cone speakers
seldom reproduce effective-
1y above 6500 cycles. Even
low priced amplifiers far
exceed this range and, in
fact, always have at least
some output to the

limit of audlbllit\ These professional type famous
name tweeters offer the opportunity to get extended
range quality reproductlon at lowest cost. Can be
connected to the voice coil of any cone speaker through
a simple hxgh pass oil condenser filter costing $1.

or better vet our crossover network, coqunyson v $3.00
can be used to supply both speakers uitable for
home or theatre. Specs: 8 ohm: oz. Alnleo 5
magnet, 10157 by 534”7, 50° dlstributinn angie. 600
to 1a000 cycles. Your cost $11.00. QUANTITY LIM-
ITED!!

GENERAL ELECTRIC 15 TUBE TRANSMITTER-RE-
CEIVER SET. This brand new 15 tube transmitter-
receiver was deslzned (or mnobile storage battery pov\-
ered service, It's a cinch for the experimenter to con.
nect this unit for 110 voit A.C. operation by fonowmg
the instructions and diagrams supplied which cover nu-
merous applications, including FM_and amateur tele-
vision transmission and reception. For those intending
to use on car or bo a new dynamotor, exactly as
orl lnally supplied costs only $15.00. Don't fail to
F REE descnptwe bulletin. Order our
RI- 1243 or only $290.98, or two at $53.90.

PORTABLE PUBLIC ADDRESS AMPLIFIER

Brand new Portable public address system comiplete
with speaker, mike, fubes aud everything, in classy
looking airplane luggage covered portable case with
genuine leather handle for the imsignificant sum of
$29.95 complete. Order a half dozen. rent them out
for only $3.00 a day aplece, and enjoy an income
from that source alone of $6500.00 a year. BUT, make
certain that vou get a_substantial deposit on each
rental, because these jobs are so snazzy looking that
many customers will be tempted to lose their deposit
and keep vour amplifier.

WE ARE LOOKING
FOR TUBES

and other surplus. Large or
small quantities. Send your
list for our bid.

We especially wanf BC654 and
T SCR284 components

AUDIO AMPLIFIER—Brand new, Push-Pull stage tri-
ode amplifiers having 2 of the valuable and scarce
ouncer type audio transformers that sell for over
$310.00 each. Neat aluminum case, fully enclosed (larg-
est dimension 6 inches). Perfect for intercom systen,
phono amplifier, mike amplifier or signal tracer ampli-
fier for testing radio sets. A sensational barzam at
G b e oo i oo 000 nonaonooDo0aaanocan 00D $3.40 each

Tri-Purpose
35 MM Slide Projector and Enlarger

SPECIAL
50 MMF, 24
plate variable

Most terrlfic photographic bargain opportunity of the

20th century

A fine pri eclslon instrument with many features,

® Takes roll Alm or 2x2 slides

® Automatic Slide Changer furnls

e No more waiting for enlargements to enjoy your
candid shots. AIl you need is a flat surface to
project on

Has 300 W 110V Bulb, 6V, 12V. 32V or 220V

available

Heat absorbing filter

8 precision-ground optical glass elements in optiecal

system (No other projector on the market has more)

Automatic rewind on film

Use as an enlarger for making your own prints of

any desired size

Plano-Convex Meniscus Condense

57 focus Brown-Violet coated double anastigmat

ns
& Swivel projector head

Brand New Societv for Visual Education Model AAA
Projecior. Regularly $80.00: Super Special $40.0
Quanlity Limited.

CROSLEY TV RECEIVERS

To prevent breakdown between the
plate leads of the 6BG6-G and the
damper tube, install 314 inches of
Fiberglas sleeving (part No. 39468-14)
over the 6BG6-G plate lead toward the
terminal on the horizontal deflection
transformer.

A few of the models 10-414 and
10-416 produce an unstable picture be-
cause of an incorrect connection in the
a.g.c. system. If this condition is en-
countered, check the polarity of the
connections between the horizontal de-
flection transformer T-107 and the
a.g.c. amplifier tube V-107B. The two
leads from the transformer lugs 9 and
10 to pin 6 of V-107B and to the junc-
tion of R-156 and C-114 may need to
be reversed.

To determine if the leads are cor-
rectly polarized, connect a scope from
the plate (pin 6) of V-107B to ground.
A positive pulse will be observed if
polarity is correct. If unknown, check
polarity of the scope with a battery
across the vertical input terminals.

Early sets of the 1950 line were
equipped with a 6AK5 mixer tube. To
replace this with a 6CB6, solder socket
lug No. 7 to the chassis. Later sets
have a 6CB6 mixer. 6AK5’s can be
used in these sets without alterations.
—Crosley Service Dept.

UNUSUAL TVi

Sometimes when tuning the low-band
TV channels, a single barber-pole hori-
zontal stripe will drift slowly up and
down the picture. This effect is gener-
ally seen in weak-signal areas, in the
evening when more lights are on.

This trouble is usually caused by a
bad light bulb, but it can also be caused
by a high-resistance contact between
bulb and socket. Locate the bad one by
turning off each light until you find the
one which is causing the trouble. If a
new bulb doesn’t stop the interference,
try burnishing the base of the lamp
and the socket.—William J. Wegge

TUBE VARIATIONS AFFECT VIDEO L.F.
The relatively slight variations that
exist between tubes of different makes
are important in weak-signal areas
where maximum gain is desirable in
the video i.f. stages of some Westing-
house sets. The use of some makes of
6CB6’s in the V-2170 chassis can cause
the i.f. gain to be reduced to about one-
half (6 db). Use 6C36’s made by RCA
or Raytheon as replacements in the
video i.f. strip when maximum gain is
required. Tubes of other makes perform
satisfactorily in other circuits.

The bandpass of the video i.f. system
is affected somewhat by the character-
istics of the 6AL5 used in the video
detector circuit. Tubes with excessively
high perveance cause the i.f. response
curve to be round-topped with a narrow
bandpass. This condition is particularly
undesirable in fringe areas.

For best results in the Westinghouse
V-2172 chassis, use Raytheon 6AL5’s
as replacements for the video detector.
Other 6AL5’s are satisfactory elsewhere.
—Westinghouse Service Hints

- END -
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“NO BOOK

in two generations, no
book since Jules Verne,
has undertaken to do
what Hugo Gernsback in
the first decade of our
century has here so out-
standingly achieved.”

Lee DE FOREST
dio

other or £

, \EE DE FOREST

FLETCHAR PR

Forfy years ago, Hugo Gernschk Father of
Modern Science Fiction, in this book RALPH
124C 41+, predicted and described in startling
detail, rudcr, the learn while you sleep method,
television, televised operas, plastics, night base-
bail, biood transfusion, wire recording, micro
film and a host of other scientific achievements—
all undreamed of in 19l1—but part of everyday
life today

All of these and scores more, not as yet realized,
are found in his remarkable prophetic book. For
Hugo Gernsback's prophesies are based not on
fantasy but on the logical projections of estab-
lished scientific facts.

RALPH 124C 41+ is the first and most remark-
able true science fiction novel ever written! A
whacking good adventure story that takes place
in 2660 AD—but it is far more than fiction!

To technically minded people, RALPH 124C 41+
is the most complete and accurately documented
catalog of scientific prophesy ever published. It
was orlglnully written in 1911 and published in
book form in [925. Now, because of its tremendous
importance as a work of accurate, scientific pre-
diction of the future it has been reissued in a
new second edition.

Hugo Gernsback's writings were the spurk that
started many of today's top rqdlo engineers and
scientists on their way, Now again, this new edi-
tion of RALPH 124C 414 may well be the
inspiration for a new generation of pioneers of
science

RALPH 124C 41+ is the kind of book you should
read. Order your copy now, only $2.50 postpaid.
The supply is limited

RADIO PUBLICATIONS
25 West Broadway New York 7, N. Y.

MAIL THIS COUPON TODAY

RADIO PUBLICATIONS

25 West Broadway, New York 7, N. Y.
Gentlemen:

I Send me a copy of RALPH 124C 41+ postpaid,
at once. My remittance of $2.50 is enclosed.

-
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SPECIAL OFFER!

IMPORTANT
RADIO-ELECTRONICS  offers

regular readers a chance to

subscribe at these unusually

low rates this month:

3 YEARS $5.50
2 YEARS $4.00
1 YEAR $2.50

REGULAR RATES
3 YEARS $8.00
2 YEARS $6.00
I YEAR $3.50

RADIO TELEVISION AUDIO

® Servicing @ Installation @ Construction ® New Developments

This special offer saves you up to $2.50 over the regular
subscription rates and up to 15¢ a copy over the newsstand
price. Get the best technical articles on radio, television and
audio every month, subscribe to RADIO-ELECTRONICS
now for an extended period at these money saving rates.

But act now—this offer is made for a limited time!

RADIO —

o = "] . |
25 West Broadway ELECTRONICS New York 7, N. Y.
APRIL, 1951
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Pocrk

the Picture Power
with an

INLINE* ANTENNA

AMERICAN PHENOLIC CORPORATION

1830 SOUTH 54TH AVENUE

.

CHICAGO 50, ILLINOIS

100\ New Devices

DYNAMIC
MICROPHONE

The Turner Co.
Cedar Rapids, lowa
The 50D Aristocrat is a new dynamic
microphone having response flat within
+ 25 db from 50 to 15000 cycles. It
is omnidirectional and is available with

s R T =
15-, 200-, 500-ohm, and high-impedance
outputs. Its sensitivity is 56 db below
| volt/dyne/ sg. cm.

A swivel-type mounting permits it to
be tipped in any direction when mount-
ed on a stand or boom. The 50D can
be taken off the stand for hand use.

VEHICULAR
CAPACITORS

Cornell-Dubilier Electric Corp.
South Plainfield, N. J.

These bypass and feed-through ca-
pacitors are hermetically sealed and
built to withstand extremes of vibration

N

and shock ond for operation over tem-
perature range fram —55°C, to 4-85°C.
Non-inductive winding with short con-
nections results in low impedance over
wide frequency range.

The MC series is provided with three
bracket styles. The NF 10072 has a uni-
versal mounting bracket. All have
terminal studs with fastener screws. The
MC series is designed for bypass appli-
cations: the NF series is designed for
feed-through.

TELEVISION BOOSTER

Standard Coil Products Co., Inc.
Chicago, 1.

The model B-5t is a new ond im-
proved printed-circuit TV booster which

provides continuous one-knob tuning
between channels without switching be-
tween the high and low TV bands. It
is o one-stage preamplifier which pro-
vides a low noise factor and high gain
on all channels.

PHONO CARTRIDGES

The Astatic Corp.
Conneaut, Ohio
The new AC series phonograph car-
tridges are available with ceramic or
crystal elements in both double-needle
turnover and single-needle models.
Physical characteristics and minimum
needle pressure {approximately 5

grams) is the same for all models.
Audio output of crystal models at |
kc is | volt using Audiotone 78-1 and
RCA 12-5-31V test records, and the
output of ceramic units is 0.4 volt.
Frequency range of single-needle crys-
tal units with either 3-mil needie tor
8-r.p.m. or All-Groove needle for
all record types is 50 to 10,000 cycles
and for douL]e-neeC“e types frequency
range is 50 to 6,000 cycles. Single-needle
ceramics have a range of 50 to 6,000
cycles and double-needle ceramics
have a range of 50 to 5000 cycles.
The CAC type crystal cartridge is
now expanded into a series of models
which includes the original CAC-J,
CAC-78-) {a similar unit having a 3-
mil sapphire stylus for 78-r.p.m. rec-
ords), and models CAC-W-J (I-mil
needle} and CAC-78W-J (3-mil needle)

furnished with special fittings for instal-
lation in record changers having plug-
in heads. The CAC-J is internally equal-
ized for Columbia LP's.

ALL-WAVE RECEIVER

National Co., Inc.
Malden, Mass.

The model SW-54 is a compact 5-tube
a.c.-d.c. superheterodyne receiver for
AM or c.w. reception between 540 kc.
and 30 mc. It features a slide-rule main-
tuning dial with police, amateur, for
eign, and marine bands plainly marked:
a novel bandspread dial, built-in
speaker, and a cabinet which measures
only |l x 7 x 7 inches. In addition to
the tuning and volume controls, the
SW-54 hos send-receive, AM-c.w., and
speaker-phones switches on the front
panel. The tube lineup consists of a

12BE6 converter, 12BA6 i.f. amplifier
and b.f.o., 12AVé second detector, first
audio, and a.v.c., 50C5 audio output,
and 35Z5 rectifier.

MIXER-PREAMPLIFIER

Ravuland-Borg Corp.
Chicago, HI.

This new completely self-contained re-
mote mixer and preamplifier is de-
signed fo mix four inputs {high- or low-
impedance mikes and crystal pickyps)
and to feed the program over remote
lines to main amplifying equipment
located at any required distance away
(up to several miles, if desired).

Specifications—Distortion: (meosured at
100, 400 and 5,000 cycles, 300 mw, 2% at
600 ohms). Gain: microphones— 109 db
(2 meg), 95 db {100,000 ohms), 9% db
(150 ohm input); phono—73 db {!/; meg

input). Master control, 15 db. Fre-
quency response: * | db, 40 to 20,000
cycles. Output impedance, 150/600

ohms. Hum and noise levet: 47 db be-
low rated output {unweighted) on
mike, 60 db below rated power output
(unweighted) on phono. Tubes: 4-65Q7,
2-65C7, 2-65N7GTA, 1-6XGT.

RADIO-ELECTRONICS for
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WIDE-RANGE
OSCILLATOR

General Radio Co.
Cambridge, Mass.

The type 1330-A bridge-type oscillator

vse N ¢ L a
brid = ante  |4c ™

is continuous from § ke to 50 mc with
two levels of internal modulotion ot 400
ond 1,000 cycles. Output is approx-
imately | volt, eand more thon | wott
¢an be delivered into o 50-ahm lood.

The 1330-A pounds lighter, re-
quires about one-half the input power,
delivers 10 times the output power at
o lower impedonce, and covers o
wider frequency range than its pre-
war equivalent,

HIGH-VOLTAGE SUPPLY
Spellman Television Corp.
New York, N. Y.

A new r.f.-type high-voltage supply
is_available for laboratory and indus-
trial vse. Designed for 4,500 volts d.c.,
the vnit will deliver up to 7,500 volts at
| ma. The supply is housed in G 5% x 4//;
x_5-inch case, ond is ovailable with

either positive or negative ouvtputs.

PLATE CIRCUIT RELAYS

Potter & Brumfield

Princeton, Indiano

LM S Y it
type cons o ving r
me c will 00-&h e
v ing permit s s t to p ]
as low as | w act ssure
sufficient to y ] n
inal operating power is 0.1 wait. The
desic lude diustoble m

1 turn
odjustment when

spring wh ollows eosy
1stalling to meet yn
vsual or variobl nt or voltog
onditions, The noture is equipped
with on adjustable resicvol screw which
controls the rotic between pull-in and
drop-out current. LM reloys ore stocked
in 2,500-, 5,000-, ond 10,000-chm wind
ings i oll toct combino S up
'0 double o ot e-th YW

The new LS series reloys are smaller
and adjustments are preset ot the foc
tory 0 moximum sensitivity and lowest
differentiol. They are ovoiloble in s.p.
d.t. only with contacts for 5 omperes
and windings of 2,500 and 5,000 ohms.

APRIL, 195

w Bevice

CIRCLE CUTTER
Precise Co.

Brooklyn, N. Y.
1 itters feature
“k

The new Micro ¢i

TV TUBE COATING
General Cement Mfg. Co.
Rockford, II.

Tube Koat is a new fast-drying con-
ductive materiol designed for recoot-
ing the outside of television picture
tubes which are pee ing or have been

scratched during repair. It is also use-
ful for coating the inside of TV cobinets
to prevent high-voltage discharges.

MASK FOR TV TUBE

Allen B. Du Mont Laborotories,
Inc.

Clifton, N. J.
—-.1‘ mak. .A\.;SV‘ 2
12JP4 and I12RP4 picture tubes with o
12QP4-A in early Du Mont Telesets and
nost receivers of other makes. The sk
ompensates for greater rad f foce
vrvature in the 12QP4-A, The 12QP4-A

o]

is o popular replocement for these

es because of its nilarity
to the older types and its gray filter
face plote.

od

REPLACEMENT
CONTROLS

Clarostat Mfg. Co., Inc.
Dover, N. H.
Ad-A-Swit

The new h replacement
1k y to toll o swit
when needed. Formerly controls were
with ste dust cover which
as fc it »
by lugs. T ew design f es
ough r
g 4

MAGNETIC AMPLIFIERS
Mognetic Amplifiers, Inc.
Long Island City, N. Y.

A new line of mognetic omplifiers for
60 and 400 cycles, soturoble reoctors
special transformers, ond other reloted
devices for use in computors, regulc
tars, servomechanisms, ond recorders
is announced by Mognetic Amplifiers,
Inc. Their engineering staff will design
special and custom-built uynits.

— END —
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BUILD 15 RADIOS

AT HOME

With the New Improved 1951
Progressive Radio “EDU-KIT”

ONLY

L

e FREE TOOLS WITH KIT

e ABSOLUTELY NO KNOWL-
EDGE OF RADIO NECESSARY

e NO ADDITIONAL PARTS NEEDED

® EXCELLENT BACKGROUND FOR TELEVISION

e 10 DAY MONEY-BACK GUARANTEE

WHAT THE PROGRESSIVE RADIO
"EDU-KIT" OFFERS YOU

The Progressive Radio ‘‘Edu-Kit'' offers you a home study course at a rock
bottom price. Our Kit Is designed to train Radio Technicians., with the basic facts
of Radio Theory and Construction Practice expressed simply and clearly. You will
gain a knowledge of basic Radio Principles involved in Radio Reception. Radio
Transmission and Audioc Amplification

You witl learn how to identify Radio Symbols and Diagrams: hos to bulld
radios. using regular radio circuit schematics; how to mount various radio parts:
how to wire and solder in a professionai manner. You will learn how to operate
Receivers. Transmitters. and Audio Amplifiers. You will learn how to service and
trouble-shoot radios. In brief. you will receive a basic education in Radio exactly
like fhe kind you would expect to receive in a Radio Course costing several hun-
dreds of dollars.

THE KIT FOR EVERYONE

The Progressive Radio ""Edu-Kit'' was specifically prepared for anv perten
who has a desire to learn Radio. The Kit has been used successfully by young
and old in adl parls of the world. it is not necessary thalt you havs even the
silghtest background in science or radio.

The Progressive Radio "Edu-Kit"" is used by many Radio Schools and Clubs
in this country and abroad. it is used by the Veterans Administration for Voca-
tiona! Guidance and Training.

The Progressive Radio "*Edu-Kit'" requires no instructor. AN instructions
are included. All parts are individually box2d, and identified by name. photograph
and diagram. Every step involved in building these sets is caretully explained.
You cannot make a mistake.

PROGRESSIVE TEACHING METHOD

The Progressive Radio *‘Edu-KIt" comes complete with instructipns. These
instructions are arranged 'n a clear. simple and progressive manner, The thenrv
of Radio Transmission. Radio Recention and Audio Amplification is tlearly ex-
plained. Every part is identified by photograph and diagram: you wilt learn the
function and theory of every part used.

The Progressive Radio "Edu-Kit' uses the principie nf *‘Learn Ey Doing''.
Therefore you will build radios to illustrate the principles which you learn. These
radios are designed in a modern manner, according to the best princinies of
nresent-day edueational vractice, You begin by building a simple radio. The next
set that you build s sfightly more advanced. Gradually. in a progressive manner
you will find yourself constructing stidl more advanced radio sets, and doing wnrk
like a professional Radio Technician. AMooether you will build fiftwen radios,
inchiding Recelvers. Amplifiers and Transmitters

The Progressive Radio “EDU-KIT” Is Complete

You will receive every part necessarv to build 15 different radio sets. This
includes tubes. tube sockets, variable condensers, electrolytic candensers. mica con-
densers, paper condensers. resistors, tie strips. coils. tubing, hardware, etc. Every
part that you need is included. In addition these parts are WNYiviaUdily pachaygod,
s0 that you can easily identify every jtem.

TROUBLE-SHOOTING LESSONS

Trouble-shooting and servicing lessons are Incluted. You will he taught to
recognize and repair troubles. while you are learning in this practical way. you
will he able to do many a repair job for your neightors and friends. and chargs
fees which will far exceed the cost of the Kit. Here Is an opportunity for you to
fearn radio and nave others pay for it.

FREE EXTRAS IN 1951

e ELECTRICAL AND RADIO TESTER
ELECTRIC SOLDERING IRON

BOOK ON TELEVISION

RADIO TROUBLE-SHOOTING GUIDE

® MEMBERSHIP IN RADIO-TELEVISION CLUB
e CONSULTATION SERVICE o GUIZZES

The Progressive Radio “Edu-Kit" is sold with a 10-day money-back
guarantee. Order your Progressive Radio “EDU-KIT” Today, or send
for further information.

Postage prepaid on cash ordera—C.0.D. orders accepted in U. 8. 4.

PROGRESSIVE ELECTRONICS CO.

497 UNION AVE., Dept. RE-46 Brooklyn 11, N. Y.
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um{

-> TUBES

EVERY CRITICAL TYPE

TERRIFIC DISCOUNTS

ALL MERCHANDISE FULLY GUARANTEED
IMMEDIATE SHIPMENT

WE CARRY TREMENDOUS STOCKS OF HARD-TO-GET TUBES. WRITE, WIRE
OR PHONE US YOUR REQUIREMENTS. MAKE THIS YOUR HEADQUARTERS

FOR CRITICAL TYPE TUBES.

|V

ision Materials Corp.

114 LIBERTY ST., NEW YORK G, N. Y.
COrtlandt 7-4307

TV PICTURE TUBES

G. E. and HYTRON in stock for
immediate delivery

7JP4 $18.37 16KP4A $43.12
10 FP4A 28.9 178P4A 38.56
12LP4A 25.63 19AP4A 61.20
16KP4 39.79 20CP4 64.92

All prices net. (In California add 3% Sales Tax)
Full Factory Guarantee.

BECOME A RADIO AMATEUR

Complete Home Study Course for passing FCC
Amateur Radio Examinations.
LOW COST ¢ PERSONAL COACHING
Wrife for details
FEDERAL ELECTRONICS INSTITUTE
45 East Putnam Avenue (Dept. F)
Greenwich, Conn.

THE FUND GOES OVER $7,000.00

HELP -

FREDDIE-WALK
FUND

Your editor has been pleased to note
that your activities in assisting to boost
the Help-Freddie-Walk Fund again
showed gratifying results this month.
The fund now has reached $7,2563.71.

As most of our readers know by this
time, Freddie Thomason is the young
son of the Arkansas radio technician,
who was born both armless and legless.

Freddie reaches his third birthday
on March 31 and he continues to make
excellent progress with his new legs. As
this is written Freddie has come up
North again to the Kessler Institute for
Rehabilitation at West Orange, New
Jersey, accompanied by his father,
where he undergoes periodie fittings.

Up to now he has been too young for
the fitting of artificial arms.

He also has to be taught certain
exercises and because he has not even
leg or arm stumps but only a trunk and
a head, the only way he can walk is by
twisting his body from side to side.

Up to now he has not accomplished
walking. He can only balance himself.

Several times a year he has to come
North for the fitting of new appliances
which is both costly and time consuming
and for these reasons for a long time

QN -THE to come additional funds for Freddie

must be collected.

As it has been from the start the
purpose of this magazine, in connection
with Freddie’s activities, to make
Freddie a radio technician, we are sure
in time he will be a good one.

This month we report club donations

FREE with each purchase:
G.E. Picture Tube Replacement Guide.
G.E. Sweep Circuit Book.

Terms: 25% with order, Balance C.O.D. Send
remittance in full and save C.O.D. charges.

COAST ELECTRONIG SUPPLY COMPANY

527 W. Main Street
Alhambra, California Phone: ATlantic 9-4361

sror. BATTERY RECORDER
WALKIE-RECORDALL

Continuous, permanent, accurate,
at only 5¢ per hr, Instantaneous,
back. Picks up sound up to 60
ences, lectures, dictation, 2.-way phone & sales talks;
while walking. riding or flving. Records in closed
briefease with ‘‘hidden mike'! Write for details.

8 1b. miniature IATTERY
RECORDER-PLAYBACK

indexed recordlng

of the following:
suvm SOLDER TORCH & KIT 5 - - ¢
Joins All Metals Permanently s p(] rn D
Equal toWelding for Most Purposes -
" Do your own repairing. KIT includes one tube . qk : AR
silver solder flux and 10 5-in. lengths silver solder - i s

alloy. Hottest ALCOHOL TORCH known, 2700° F. flame. 1]e
()pemtqs in any position, indoors or out. Torch alone

5. Kit alone $1.50. Complete instructions ineluded
with torch and kit. Add 25¢ on each order towards shipping charges. - e
AMERICAN PRODUCTS CORPORATION DEPT 11-D r

. A n 1 :, | Box P-51-4, c/o Radio-Elec-
422 S. Dearborn St. Chicago 5, lllinois | tronics,25 W.Broadway,N.Y.C.

COLOR TONE:
voue | ELEVISION!

Simply attach TELECOLOR FILTER to front of set and enjoy ORDER BY MAIL
favorite programs in wonderful glorious color tones instead of duil

black and white. TELECOLOR FILTER is one of the latest dis. }g "‘°'.‘|4‘ tmch I Sj.og
coveries, its special formula coloring gives brilliant, pleasing, gen- or !nc """"""" -0

uine color tone, life like color depth, reduced eyestrain and glare, 16 ar 17 inch .............. 6.00
See our January ad—page {14—Free Information! Write Dept. RE-4 19 or 21 inch .............. 10.00

HARVARD LABORATORY [ 659 FULTON STREET L] BROOKLYN 1, N.Y.

~>ARE T“BES YOUR PROBLEM?W

Draw from one of the largest inventories in the East
RADIO — TELEVISION — TRANSMITTING
Write or Phone ==p Louis H. Grossberg

ooy o B0 g omerieat SOLO ELECTRONIC SALES CORP.
190 Washington Streef, New York T, N. Y.

receiving tubes—excellent as sub-
stitutes—up to 909, off list.

" Freddie is making encouraging progress.
RADIO-ELECTRONICS for
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$60.00 contributed by the Electronic
Technicians of the USS Chevalier
DDRS805, San Francisco, Calif.

$115.40 collected by J. F. Mesearch,
Division Officer, on behalf of the 89
men in the “Electrical Division” of the
USS Valley Forge (Cv-45), San Fran-
cisco, Calif.

$164.00 contributed by the Members
of the 50th Signal Service Det., San
Francisco, California.

$35.00 tendered by M. Celesta Babi-
neau for the People in the Auditing
Department of the Boston Branch of
the John Hancock Insurance Co.,
Boston, Mass.

$25.00 contributed by the Buckeye
Chapter of “The Representatives”,
Cleveland, Ohio.

Please do not neglect your efforts to
help make Freddie a worthwhile and
efficient radio technician when he grows
up. Please send in your contributions
from time to time. Even the smallest
donation will be highly welcome.

Make all checks, money orders, etc.,
payable to Herschel Thomason. Please
address all letters to: :

Help-Freddie-Walk Fund
¢/0 RADIO-ELECTRONICS
25 West Broadway
New York 7, N. Y.

Balance as of January 22, 1951 ............ 6,645.93
Alva Allen Chevrolet Compony-CIumon Mo. $10.00
Anonymous—Qakland, Calif. ................ 1.00
Anonymous—Miami, Fla. ... 2.00
Anonymous—Chicogo, . ... 2.75
Anonymous—New Orleans, Fla 10.00
Anonymous—Metuchen, N. J. ... .. ... . L 1.00
R. M. S. Associotes, Inc.—Mamaroneck, N. Y. 9.00
Kenneth Boble—Burgestown Pa. 5.00
Mr. & Mrs. N. A, Basso—Morgantawn, W. Vo 2.13
S. B. Boynton—Chicago, I, ... ........ ...... 1.00
Mrs. George R. Burton—Penacook, N. H. 5.00
M. J. Candela—Chicago, Il ......... ... 1.00
Joseph T. Corrigan—New York, N. Y. 5.00
L. P. Croak—Chicago, Ill. ........... 1.00
Joel Decker—Washington, Pa, .. 1.00
Lee de Forest—Hollywood, Calif.’ 50.00
C. Del Priore~Cliffwood, N. J. .. ... ...... 1.00
C. De Sllvo—Pomonkode Dehlwolo Ceylon.  2.50
Members of the 50th Sugnol Service Det.—

San Francisco, Calif. ... ... ... 164.00
Van H. Ferguson—ToIlchossee Fla. 5.00
Gesundheit—Trainer, Pa. .........c.......... 1.00
Sam J. Graffia, Graffia's Radio Service—

Maringouin, Le vt et 1.00
Amedée Grenier—London, Ont., Canada 3.00
Halverson Radio Serwce—Bogley Minn. ... 250

Auditing Department of the Boston Branch of
the John Hancock Life Insurance Company—

Boston, Mass, .. ... ... i 35.00
Elias Havel—Caracas, Venezuela, So. Amer. 10.00
Irv's Radio Service—Niagara Falls, N. Y..... 1.00
L. Jaffee—Chicago, Il ................ 1.00
Verne N. Johnson—Los Angeles, Calif. 1.00
Arthur Johnston—Johnstown, Pa. ..... 2.00
Erma Kessler—Maplewood, Mo. ...... ....... 5.00
Lakewood Liquor Store—Lakewood, N. Y 2.00
Jack Lee—Somerville, Mass. 1.00
F. Levin—Chicago, Ill. ...........vciiviiinn. 50
Matthews Radio Repair Service—Bradford, Pa. 2.00
D. Olshan—Chicago, Ill. .............. . 100
Rev. Joseph F. O'Reitly—Collinsville, 111 5.00
R. G. Pease—Chicago, Ill. ............. 1.00
C. E. Peters—Lincoln, Nebr. 2.00
B. Platosh—Chicago, I, ............. 1.00
Helen & Harold Relner—Bronx N. Y. 5.00
Buckeye Chapter of '‘The Represenfchves

Cleveland, Ohio ..........coovviiii .. 25.00

. J. Si—New York, N.Y..... 10.00
H. Schneider—Chicago, lll. 1.00
S. Schneider—Chicago, IlI. . 1.00
A. Serna—Dearborn, Mich. ... 1.00
E. G. Shorey—Chicago, IIl. .......... 1.00
Some Magazine Friends—Oradell, . 1.00
Sonia & Joe—Ancon. Canal Zone .... . 2.00

Sammy J. Spradlin—Ashland, Ky. .. ....... 5.00
Electronic Technicians of the USS CHEVALIER,
DDR805—San Franisco, Caljf. 60.00

89 Men in the "Electrical Division' of the USS
éALLEY FORGE (CV-45) — San Francisco,
alif. e
VYanson Products Lab.—Axron, O.
Kenny Wiewara—Los Cruses, N. M.

Lt. Com. William Coulter Walsh, Jr., USN—
Wotertown, S. Dak. ... ool 5.00
Edward G. Winters—Allentown, Pa. . ....... 10.00
Total Contributions received to
February 20, 1950 ... . i $7,253.71
APRIL, 1951

NIAGARA is
“HOLDING

he LINE’
on PRICES!

ONE OF AMERICA'S GREAT ELECTRONICS STORES

10 MILES WITHOUT BATTERIES!
RCA SOUND
POWER PHONES

RCA No. M1-2475 Navy Type '"Q"’.

You can actually hold two-way con-

versations over wired circuits up to

TEN MILES with these Sound Power

phones. Any number of these units

may be paralleled on same line with-

out loss of power. Ample volume—

excellent tone quality—rubber cush-

ioned earphones, mouthpiece micro-

phone attached. Massive construction, multiple adjust-
ments, 22-ft. rubber cord, push-to-talk switeh, navy
waterproof plug. Ideal for TV antenna 1mtallat10nq field
tests, hunting. mining. games, etc. Cat. No. N-300

Yaur ("ost, each unit., comprising 1 pair headphones
microphone, cord and plug, as illustrated $9.95
Rame as above with mike on chest plate.
Type '0"" RCA M1-2454B

TRANSFORMER BARGAINS

LATE
1-71 330.0-330 600
DlleTh1a 2300 4MAL TV or Scape .
GE9126 612-593-0-593-612V 200MA.
FILAMENT
T-2 F R ) e S oo nadaa Aaaaaa0a0
528049 s'VeT3a, 5 VeThi65h, 6.3
ars-T201 3 VET 15A
7.5 V-5A ..
0.183517
ARC-3
A-3866 B
T-101 (Am- USSR to PP 2iil L0l 798
900716 59, ohms AB2U_ Modl (P.P) 't
2600 olims R-F. 150 W. R.F. (RCA) 4.95
T-47171 oRE YRR B0S to et a2y 2a0 mar 3125
ER
11-T2 350-0-350V-150MA., 6.3V-6A . .... $2.15
466-TIR 110-0-110V-225MA.] SV-3A ... .. . 1.
PC-11 300-0-300V-125MA’, 6.3V-3.8A,
SVIIA L. 2.95
P-6010 325 o 325V-46MAL, 6.3 VET-3A,
...................... 2.49
P-6001 325 o 325 40MA., 'S VCT-2A.
P-6009 275:0.275 70MAL, SV SA, 'i's'v' ib’s‘A 3 oo
T-47165 135-0-135 90MA.. 5V-3A, SV-3
DRIVER
A-2208 10,000 oum Plate to single Grid. ..$0.89
A-440a P.P. 6L6, 243, etc., to P.P. Grids. 1.65
[
sp-10 €S 02,4, BOUMS. ...
sP-12 P.P. 6V6'toB OHMS. . . 110!
T-462%5 P.P. Par. 6N7 “s" to 8000 oims
S11-T1 6Y6 to 8 or 600 OHMS . . ... ...
11666 8VE to Voice coul or 500 A Lin
INPUT
T-47368 600 OHM C.T. to 300 OHM Mike. ..$1.29
MIKE TO LINE
T-47369 30 OHM Mike to 600 OHM C.T. Sec..$1.65
CHOKES
L-143 1.72 HY 4 AMPS s8.93
€-2303 2's 00 MA. 110
475-CH301 3.8 75 MA. 128
2584 8 00 2.35
ZOE S8 o 1801 puar 3.49
2647 10 00 .49
2-RR2 9-60 05-4 AMPS. (10 KV) 19.85

BANISH INTERFERENCE
with NIAGARA Famous HI-PASS FILTER

Positive protection against interference from amateur
transmitters, diathermy. and all other devices generat-
ing radio frequency interference below 40 Mcs. Designed

for 300-ohm lead-in, No less in brightness of clarity.
Wired and Tested. TPostpaid if entire 2
amount is included with order .... ...... 95

NEW—BRANDED—GUARANTEED

LARGE STOCK
RECEIVING—TRANSMITTING
INDUSTRIAL
LOW PRICES
Quotation on Request

——NEW SHIPMENT—

ARC-5/R-28 ®ius $2.50 sonus):
Hottes_t 2_-Meter Receiver Ever Built!

Here is the 2-meter
superhet you have
been looking for!
Absolutely the BEST
available today!
] Tunes from 100 to
{| 166 Mcs. in four crys-
A tal channels. (Easily
i converted to contin-
uous tuning.} Tube
lineup is as follows:
T17TA—Mixer, 2-12SH7—1st and
2nd LF. (6.9 Mec.) 12SL7—Det-AVC-Squelch,
12SL7—1st audio-squelch amplifier, 12A6—
2nd audio, 128SH7—R.F. Osc..—4th Harmonic
Gen., 717TA—Trip. 12th Harmonic Gen.,
717A—Dblr.—12th harmonic gen. A highly
desirable superhet, made of rigidly inspected
parts and contained in a louvred aluminum

cabinet measuring 752" x 4%"
x 14”. Complete with all tubes in s _95
original sealed cartons ..
*FOR A LIMITED TIME ONLY!

wnth each order for ARC-S R-28 ﬁecelvers, one copy of
Vol. 2 “'Surplus Radio Conversion Manual’’ (Regular
pr-ce $2.50) will be shipped at no additional cost!
This volume contains circuit diagram and full descrip-
tion of above receiver, plus a wealth of additional con-

version data on many other popular items of ~u1p|u5
equipment. ACT NOW, for YOUR $2.50 BON

EQUIPMENT SPECIALS
ALL QUANTITIES LIMITED

T1TA—R.F.,

Ferries 18c Sig. Gen. L.N. . .$99.95
Bendix Ta-12¢ Exe. ....... . 39.95
BC733D Vy Good ............cc.v... . 14.95
ATA-CBY-52232 2.1-3 Xmtr—New ...... 14.95
BC-652A 2-6 Mc Revr. New .......... . 39.95
DM40A 12 V. Dyn. for Above. New 4.95
DM42A Xmtr Dyn. Oversea Crated. New. 19.95
Sig. Gen. I-126. Vy. Gd. ........... ..125.00
RS256-3 Revr. Vy Gd. ........ 2995
BC-606D Amplifier—New . ... . 5.95
AVT-23 Transmitter—New ........ . 34.95
ID-93/APG-13A Scope. New .. ...... ..39.95
SCR-622 (“¢” Revr.), Vy. Good ...... . 75.00
PE-103. Exe. ......cviiiveieiiennn . 24.95
PE-103 Connecting Cables ........... . 4.95
ART-13. Exe. ...oooviinen.. .175.00
BC-221 Freq. Mtr. Exe. Cond. .. 75.00
ATD Xmtr. New .......... . 49.95
Dyn. for Above .............. ... ... ... 24.95
ATD Spare Parts Kit .................. 19.95
BC 906¢ Freq. Mtr. ........ ... ... .. 32.50
GYRO FLUX GATE Comp. Amplif. New. 14.95

BC 439 Freq. Meter ....................
PE-103 Dynamotcr—Exe.
PE- 104 Vibrator Supply, New
Radio Compass—Army or Navy—Exe, ..

IMPORTANT NOTICE:

Minimum Ord-r $5. Quantity prices on request. All items in stock now—
subject to prior saule—prices subject to change without notice. 20°% De-
posit with orders unless rated. All prices F.O.B. our N.Y.C. Warehouse,

160 Greenwich Street, New }’nrk 6, N. Y.

wWWwWwW americanradiohistorv.com
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SOUNDTRONICS SPEOIAI.S'

SARKES TARZIAN
13 Channel .T.V. Tuner
Same type used by leading Mfrs.—
West, Magnavox, Teleking, Meck,
etc. ldeai for schools, mfrs., etc.
Uses 6C4 Osc., bAGS Mixer, 6BHb
R.F. Amp.

Guaranteed
Less Tubes, with Shields & Diagram.

3 TUBE KIT FOR TUNER
&C4, 6AGS, 6BHb

NEW ARC S5 1.F.
CHASSIS - -

Comprises mixer, 2 |F's
Detector, A.V.C. Squelch
Shipping Wt. 5 ibs.

ONLY

$2 19

nd
% 2 Audio Stages.

14 PIN TV SOCKETS for 3BP1, 7JP4, etc.
Black Bakelite 15¢  Mica Filled
F. P. ELECTROLYTIC SPECIAL
1N 10-10-23 MFD 450-450-450.25 Volts
59¢ each 2 for $1.10
TOP BRAND TUBULAR CONDENSERS

.1 MFD 1000 Working Volts................ooooun.

.05 MFD 400 V 7e 25 MFDA400V.........

035 MFD 400 V. ..6c 035 MFD 1000 V
AEROGLAS #22 1250 V INSUL. WIRE

White with tracer

100

MUTER CERAMIC CONDENSERS, 600 V. I

15, 22, 33, 56, 75, 82,
8¢ each $4.50 per C
U.T.C. CHOKES P.A. CASES
10 HY @ 66 MA...$1.15 10 HY @ |10 MA.. $1.55
5HY @ I50 MA... 1.95 10 HY @ 150 MA... 2.50

SPECIAL ASSORTMENTS

180, 220 MMFD.

50 new pop. type coded res. 50 Your choice
small pop. ceramic cond.. all

voltages & cop. 50 postage stamp $1.49 each
mica cond. asst.

6 V. i2 Amp Fil. TRANS, 115 V. @ 60 Imp. Open
frame, 204" x 3" x 3R o $1.98 |

SPRING SPECIAL |
New Army Mine Detector AN/PRS—1. Will detect | |
metailic & non-metallic obiects, buried cables,
etc. Uses 3—45 V. & 1—4 V. bat. Complete,
w/spare rods, tubes, etc. Less Batteries. $19.95

RCA 930 PHOTO TUBE
Compl w/d!cgrom For P.E. Control of doors, lég‘ﬂ’s
1.49

VERT BLOCKING OSC. TRANSFORMERS
Same as used in 630 T.S. 8%c ea.

SOUNDTRONICS LABS.
632 Arch St., Phila. &, Pa. MA 7-2775

AUTOMATIC M-90 AUTO RADIO

® Six Tube Superheterodyne ® Three Gang Con-
denser ® Powerful, Long-Distance Reception =
Fits All Cars, Eosy Installation
® Mounting Brackets Included
® 6 Tube model M90..

ALy
Approx. slupping weight (11} eleven pounds.
MAIL US YOUR ORDERS
All orders filled within 24 hours.
Standard Brand tubes 50% off list

w gﬂ M Wholesale

Electranics
Fifth at Commerce Fort Worth, Texas

ndes Federas bxcuo sa

Ravio Thicty-Five Pears Ago

In Bernsback Publications

HUGO GERNSBACK
Founder

Modern Electrics
Electric Experimenter. .

Radio News 5 1919
Science & Invention 1920
Television .. .. 1927
Radio-Craft 1929
Short-Wave Craft 1930
Television News 1931
Wireless Association of America ... ... 1908

Some ot the larger libraries still have copies of ELEC-
TKICAL EXPERIMENTER on file for interested readers.

APRIL, 1951
ELECTRICAL EXPERIMENTER

Motorcycle Wireless Telephone Output

Giant U. S. Radio Station at San Diego

Railroad May Operate Trains by Radio

California Youth Invents Radiotele-
phone System

An Efficient Battery-Type Radio Trans-
mitter

The Early Days of Radio in America,
by Donald H. MeNicol, I.R.E.

A Practical Radiation Meter,
Whitelock

A Selenium Cell Radiation Ammeter,
by Frank Walcutt

Spring Clip Detector Stand, by Wilton
M. Smith

Telefunken Type Permanent Detector
by E. L. Kenney

Panel Wireless Key, by H. R. Hosbach

A Novel High-Frequency Ammeter, by
C. A. Oldroyd

Double Capacity Rotary Variable Con-
denser, by G. Merton Bingham

A 4,000 Meter “Vest-Pocket” Radio Set,
by Herbert E. Hayden

by Otto

ELECTRONIC LITERATURE

Any or all of these catalogs, bulletins,
and periodicals are available to you if you
write to us on your letterhead (do not use
postcards) and request them by number.
Send coin or stamps where cash is re-
quired. We will forward the request to the
manufacturers, who in turn will send the
literature directly to you. This offer void
after six months.

1-45| —TRANSFORMER CATALOG

Triad Transformer Manufacturing
Co. has released its latest transformer
catalog (No. TR-51). It contains de-
tailed specifications, illustrations, and
prices on their regular line of audio and
power transformers and chokes, and
35 new items which include a series of
special transformers developed for
regulated power supplies,
components, and a high-fidelity ampli-
fier kit. The catalog also contains com-
plete schematic diagrams of several
audio amplifiers and a voltage-regu-
lated power supply.—Gratis

2-451—PHONO ACCESSORY CATALOG
The new G-E phono accessories cata-
log is a compilation of techmnical data
sheets on V-R cartridges, tone arms,
preamplifiers, and styli.—Gratis

3-451 —RECORDING EQUIPMENT

A 20-page illustrated brochure (Form
2J-6895) describes RCA’s latest profes-
sional-type disc recording equipment
and includes technical information on
recording, fine-groove techniques, and
studio recording techniques.—Gratis to
interested parties.

www americanradiohistorv com
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OPPORTUNITY AD LETS

Advertisements in this section cost 3¢ a word for
each iusertion. Nawe, address and inthials must be
inciuded at the above rate. Cash should accompany all
classitied adsertisenients unless placed by an accredited
advertising agency. No advertisement for [
words accepted. Ten percent discount six issues
pereent for twelve issues. Objectionable or un\l('l«lln"
advertisements not accepted. Advertisements for June.
{ssue mmust reach us not later than April 21, 1951

Radio- Electronics, 25 W. Broadway, New Yok 7. N. Y.

NEED SIX I-222A in good condttion. Will take all or part.
Advise price. Box OA-4, c/o Radio Electrontes. 25 West
Broadway, New York 7. N
SPEARELRS REUALRED al »\Imumle nruu Gudranteetd
workmanship. Jobbers \\amul Amprite Speaker Service,
70 \'eat) Ht., New \urk Y
RADIO- -TELEVISION Al'l
year; large Ohio Iudustrial ; complete sales, service
departments: sound equipment; fiy e tritcks ; priced reason-
able. AFPLE COMPPANY BROKERS. 1336 Luclid Ave..
Cleveland, Ohio.

TWO #102 JEFFERSON-TRAY 1\ 10-watt Kadio Tele-
phones in original crates. Operates on 6 or 12 Volts DC.
Best cash offer f.o.h. Atlumwr Manufzeturing Company.
Ine.. Knoxvilie, Tennessce.

RHOMBIC TV ANTENNAS—BUILD YOUR OWN
power——gains up to 100 for extreme fringe area reception.
drawings. complete instructions for 24 sizes $1.50. Richard
Buchan WHTIF, Bricelyn, Minn.

NCEsS. Sales $350.000

MAGAZINES (BAUCK DATED) —FOREIGN, LOMESTIC
Arts. Books, booklets, subscriblions, pin-ups, etc. Catalog
lite (re!unded) Cicerone's, 86-22 Northern Blvd.. Jackson
Tleights, N.

W, ANTED—WORKL\'G GRI'NOW
Chassis reasonable. Collinsworth, WLAG,
WE HEPAIR. EXCHANGE, SKLL. ALL TYIES OF
electrical instruments, tube checkers and analyzers. Hazle-
ton Instrument Co. (Electric Meter Laboratory). 140 l |herly
Street. New York. N, Y. Telephone—RArclay 7-42
LANCASTER, ALLWINE & ROMMEL, 436 BO\\I‘N
Building, Washington. D.C. Registered I'atent Attorneys.
Practice,before United States Patent Office. Validity and
infringment Investigations and Opinions. Booklet and
form ‘‘Evidence of Conception’’ forwarded upon request.
WANTED: AN/APR-4. other "AI'R-"", "ARK-", "Fs-7,
“IE->’, ARC-1, ARC-3, ART-13, evervthing Surplus.
Snecial tubes, Tech Manuals. Lab quality Test Equipment,
ete. Describe, brice in first letter. Littell. Fairhills Box 26.
Dayton 9. Ohio.

RADIO —TELEVISION — ELECTRONICS —TUTORING

TMODEL  1A-B-C

La Grange, Ga.

$5 per lesson—Mo. Tech., 3007 North 25th Street, St
Louis 7. Missouri. o
PHONOGRAPH RECORDS ClEAI. Catalogue. I'ara-

mount. FF-313 East Markel. Wilkes-Barre. I'enna.

SNIPERSCOPES & SNOOPERSCOPES  WANTED.
Any type, any condition. Needed immediately. I'recise
Company, 912 Kings Highway. Braoklvn 23, New York.

LOWEST PRICES, TUBES. PARTS. FREE LIST.
Sandusky Radie. 2817 Marvard  Ave.. Cleceland, Ohio.

TUBES 1 TO END WANT LIST

TARD TO GET
for duotations. Standard hrands only. Quantity discounts

available. TELRADCO. Box 108, Elizabeth.

N. T
BB SN, B m%

" LET US PUT THIS
Magnificent NEW 1951

MIDWEST

TELEVISION i

PHOND
COMNSOLE

in Your
Home on

355 =

MAMMOTH ]9/ ek © Fases

AM-FM Radio and 3-Speed Phonograph

Be your own judgel See and hear Midwest Television in your
own home. Then decide whether to keep it or have your
money refunded. low Factory Prices.

World -renging 1951 lluitl

-MIDWEET RADIOS

MlDWBT RADlO & TElEVlSlON (ORP
Dept. 38-L. 909 Broadway, Cincinaoti 2, Ohio

SEMD THIS
Lo ON

CARD FOR
WEW 1951

FREE 4

NAME

L} ADDRESS

-9
s
l
:
8
=
8
]
"

<&

RO cory ZONE____STATE

RADIO-ELECTRONICS for
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4-45|—SWEEP GENERATOR BULLETIN

An 8-page brochure issued by Manu-
facturers Engineering & Equipment
Corp. gives complete electrical and
mechanical specifications and general
information on the Sweepmaster I video
sweep generator. This unit is designed
for checking the response of video and
other broad-band amplifiers and for
similar applications.—Gratis

5-451—SUN RADIO CATALOG
Containing 131 pages, Sun Radio &
Electronics Co.’s catalog No. 51 lists
test equipment, tubes, components, tools,
and appliances produced by the major
manufacturers. It will prove useful to
engineers, constructors amateurs, and
experimenters.—Gratis

6-45| —RECTIFIER HANDBOOK

Selenium Rectifier Handbook is a
64-page booklet devoted to selenium
rectifiers and their uses. In addition to
complete electrical and mechanical
specifications on the Sarkes Tarzian
line of high- and low-voltage selenium
rectifiers, the booklet contains 21 pages
of typical circuits and applications.—
Price 25¢

7-451—RCA TUBE BULLETIN

Form No. CRPS-120-A is RCA’s
latest bulletin on phototubes, cathode-
ray and special tubes. It contains pho-
tographs, base diagrams, and electrical
specifications on photomultipliers, gas
and vacuum phototubes, monoscopes,
C-R tubes for oscilloscopes, and special
types for industrial and u.h.f. applica-
tions.—Price 15¢

8-451—TV CONTROL GUIDE

Centralab’s TV control guide No. 12
lists their replacement controls and
printed-circuit units used in television
receivers. The TV sets are listed in
alphabetical order according to manu-
facturer and in numerical order accord-
ing to model or chassis number. Listed
in the tables are the functions of each
control and the manufacturer’s part
number along with the Centralab stock
number for the control and special
shafts and switches where necessary.
Separate tables list the set manufac-
turer’s part number, the component
identification number, and correspond-
ing catalog numbers of various printed-
circuit components.—I’rice 25¢

9.451—RADIO.SOUND CATALOG
Hudson Radio & Television Corp. has
issued its 1951 catalog No. H-51 which
contains complete descriptions of stand-
ard brands of components required to
assemble high-fidelity sound systems
for home or professional use. It includes
amplifiers, loudspeaker systems, enclo-
sures, record changers, turntables, tun-
ers, cabinets, and TV chassis. Also
included are packaged systems which
include tuner, record changer, amplifier,
and speaker ready to be installed in
walls or custom-built cabinets.—Gratis

10.45|—TAPE RECORDER CATALOG
Amplifier Corp. of America’s 1951
catalog lists the line of Twin-Trax and
Magnetwin tape recorders plus a va-
riety of microphones, erasers, and other
accessories for tape recorders.—Gratis
= END -
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Hints for Better Pictures on 630TV
630TV Diagrom with Modifications
lllustrated TV Conversion Manual
Pulse Keyed AGC Circuit Diogram
RMA Resistor & Mica Code Charts

$4 .00

POSTPAID

ALL FOR ONLY

__Ml----.--ﬁiil'llllliu NEENEEE

EVERYONE INTERESTED IN TELEVISION should own this TV
literature package . Th2 information will be found useful
on any make TV set. It's different and right to the point!
It carries instructions that are up to the minute avd not vet
found in expensive text boeks. Ind spensable to the TV tech-
nician yet easy enough for anyone with even a limited knowl-
edge of TV to understand end follow. YOU HAVE NOTHING
TO LOSE, YOUR MONEY WILL BE CHEERFULLY EFUNDED
IF NOT COMPLETELY SAT!SFIED.

Just think of being able t2 convert any 10” TV set into @
life-size 20" receiver in as little as one hour , ., ., The
||LLUSTRATED TV CONVERSION MANUAL makes that pos-
sible.

SAVE MONEY ON REPAIRS—Important common occurrences
are carefully analyzed and corrective procedures are sug-
gested. You are told whet to do—wnEN THE RECEIVER
FAILS TO OPERATE, WHIN THERE ARE GHOSTS, INTER-
FERENCE, NO PICTURE P)CTURE FOLD-OVER, NO lASTER.
PICTURE BLOOMS, DISTOITED PICTURE, PICTURE ROLLS,
NO SOUND, DISTORTED SOUND, CORONA EFFECTS, ETC.
PICTURE TUBE ASSEMBLY and PATTERN ADJUSTMENTS are
outlined in detail (the ion “rap adjustment caution may sove
you the price of a new picture fube). The HOIUZONTAL
SYNC, RCA TUNER and 3TANDARD TUNER step by step
adjustments alone are wo-th many times the cast of this
packoge.

TUNING GUIDANCE and ANTENNA ADVICE will enable you
to enjoy peok performance ot its best. The HIGH VOLTAGE
CAUTION will give you that free and easy feeling of safety
while handling the e‘cssls or any of its ports.

The 2630 CIRCUIT DIAGRAM, KEYED AGC DIAGRAM, RE-
SIS;I’?R & MICA CODE CHARTS need no emphasis as tc their
usefuiness.

You will also receive our lotest cc’oloz and fiyer with hun-
dreds of special offers in Television, Chassis, Catinets, Pic-
ture Tubes, Pcrh ludies. Portables, Aute Radios, Radio
Tubes, Test E Etc., at WHOLESALE
PRICES.

wusnww | SE HANDY COUPON

BROONKS RADIO & TELEVISION CORP.
B4 Vesey St., Mew York 7, M. Y.
Serd complele pothoge of TV fHeratice
Cash Check wo.
® Eociosed find 3100 | = CE™
%, Discewnt oi & or more pockoges
templets pockoges $
Lese 199 Discound 5
HNgt Amount Encleded  §

1
quip €33

hn::

4
>
k4
=3

=
L
-
L]
L]
-
i
|
»
L
L
‘»

ADDRESS.
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Every ge of **How to Sim
plif K ad{io Repairs' |n

paci with on-the-bench.
ta

no fluff—no vlgue theory. In
plain every-day ianguage it
Zives you priceless sugges-
tions —new servicing ideas.
‘ou’)l use and benefit from
he experience of experts
Partial list of contents: How
o Localize Trouble;: How tn
Service Amplifiers; How m
I'elt for Distortion; Ho
y ut Audio Circuits; How to
‘est Speakers: How to Find
Faults in Osciliators: How
to Test Radio Parts—and it's
all vours—FREE! No obli.
gation.

&

nu:n ENGINEERING CO.. t. 4RC1

"%,
1601 S. Federal St., Chicago 3
Radio Repa!

I NAM® ccccccccossssscossossvoscvsnnone

I o ericanradiohictorny com

EVERY
RADIOMAN

Can Use These

SERVICE HINTS!

SEND COUPON OR PENNY
POSTCARD FOR YOUR
FREE COPY TODAY!

T —— D —— G =y S C— — — .}

iilinots
Please RU#H my FREE copy of *‘How to Simplity

KIT

95

FOLDED DIPOLE TV

e Al channels
e Hi-Tensil %" Aluminum Alloy
elements

s Hi-and Lo-band arrays

e Complete with 2 mating 1%"
zine plated fock-seam steel mast
sections. 7 feet erected: 60°

300 OHM Twie-X lead-in ca-

ble: 35 guy wire: 2 mast stand.

off insulators: 4 wall stand-off

insulators; 3 screw eyes: guy

ring
10% Coash With Orders

LMO RADIO CO.

509 ARCH STREET » Philadelphia

Complete Kit in-
dividua ly boxed
Weight 9 Ibs.

4205 MARKET STREET = Wesi Phile

Gih E DRAMGE 5TS5, =
4401 VEN"NOR AVE.

Wilminglon
®* Aflantic City
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: YOU CAN STILL
. /.guy—
‘TROUBLEPROOF:

*

. TELEVISION :

*

-THE 630 TV WILL WORK:
*WHERE OTHERS FAIL!.

Own the Television Set preferred by more Radio¥*

and Talevision Engineers than any ather TY sef*
# ever made!

THE ADVANCED CLASSIC 630 TV CHASSIS.»
*  With the latest 195] improvements the 630 TV
x will out-perform all other makes in every way.

The new, high efficiency, 30 plus tube ‘circuit
% should not be compared to the cheaply designed

24 tube sets now being sold under standard ¥

brand names. "

¢ Greater Brilliance
Assured by the new 14-16 KV power supply. *

® Flicker-Free Reception *
* Assured by the new Keyed AGC circuit—no
fading or tearing of the picture due to airplanes, *
noise. or other interference. =
* e Greater Sensitivity
Assured by the new Standard Tuner, which has*
a pentode RF amplifier and acts like a built-in
« High Gain Television Booster on all channels!
The advanced 630 chassis wifl operate where most %
* other sets fail, giving good performance in fringe
Areas, and in noisy or weak locations.
e Larger—Clearer Pictures—for 16", 177, 19"
or 20” tubes
Assured by advanced circuits. Sufficient drive w
is available to easily accommodate any tube.
® Trouble-Free Performance
Assured by use of the finest materials such as*
*qualify condensers, overrated resistors, RCA de-
xsigned coils and transformers, etc. *
¢ RMA Guarantee *
*  Free replacement of defective parts or tubes
& within 90 day period. Picture tube guaranteed

L 4
*
*
*x
*

* % ¥

fully for six months at no extra charge! *
* pRICE COMPLETE,
LESS PICTURE TUBE.......... NeT  $164.95*
NO ADDITIONAL TAXES TO PAY *
¥
*
» TELEVISION PICTURE TUBES
. Standard Brands ~
* SIX MONTH GUARANTEE *
121,” (Black Gloss 16”
wor White] .. $26.50 Roond (Black) $39.50 «
Glass 14” Rec- Gloss 16” Rec- *
*fangular {Blk.) $29-50 tangular (Blk.} $3950
* |77 Rectangular (BIk.}

» 197 Round (Blk.)
20” Rectangular (Blk.}

*
* TELEVISION CABINETS *
16” or 17” Table Model Cabinet
* A gorgeous table model cabinet for the aver. X

age size living room. Outside dimensians 233"

Wide x 24” High x 24" Deep.
*Walnut or Mahegany................ $4450*
* 16” Economy Consolette Cabinet *

An exceptional buy in a consolette cabinet,
made of fine veneers to house the 4630 TV chassis,
*tube and speaker. Outside dimensions $49 50*
*are 39” High x 24” Wide x 223" Deep. . ~

+»18” or 177 PERIOD CONSOLE »
Handsomely styled for the conventional living
room. Has a drop-door panel to conceal control
& knobs when desired. Outside dimensions $64 95*
*are 41” High x 26” Wide x 24" Deep. a0
x Above cabinets avatlable for 197 or 20" tubes
at $5.00 additional.
* *
We are now authorized Distributors for fhe*

* tamous Masco line of high fidelity Amplifiers,
& Public Address Systems, Tape Recorders, Inter-y

Communication Systems, etc. Write for latest
* Catalog.
% ANl Merchandise Subject to Prior Sale. All Prices x
*Subiect to Change without Natice.
¥

WRITE FOR COMPLETE CATALOG C4

*RADIO DEALERS SUPPLY CO0.

* 154 Greenwich St. New York 6, New York
X ok ok Kk Kk K Kk Kk ok ok k k Kk Kk Kk K
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.

Vice-Admiral
Edwin Dorsey Fos-
ter, U.S. Navy
(Ret.) has been ap-
pointed director of
the newly estab-
lished Mobilization
Planning Depart-
ment of the RCA
Victor Division.
Mr. Foster was for-
merly in the office
of the Secretary of 1 :
the Navy. E. D. FOSTER

RCA also announced the appointment
of Theodore A. Smith as assistant gen-
eral manager of the Engineering Prod-
ucts Dept. He formerly headed sales

activities in this department. Mr. Smith
takes over the duties of W. Walter
Watts, vice-president and general man- |
ager of the Engineering Department, |
who was granted a leave of absence to
serve with Defense Production Admin-
istrator William H. Harrison.

Dr. R. M. Bowie,
former manager of
the Physics Labor-
atory of SYLVANIA
ELECTRIC PRODUCTS
at Bayside, N. Y.,
was named to the
staff. of the vice-
president of engi-
neering as director
of engineering. Dr.
Bowie is the inven-
tor of the ion trap,
which prevents the |
formation of ion spots on the screen of
cathode-ray tubes.

Sylvania also announced the appoint-
ment of Leon C. Guest, former comp-
troller of the Television Picture Tube
Division, as comptroller of the Radio
and Television Division. Roy E. Drew
succeeds him as comptroller of the
Television Picture Tube Division.

David C. Prince, vice-president of
GENERAL ELECTRIC and head of the G-E
General Engineering Laboratory, was
named to the president’s staff. Harry
A. Winne, vice-president in charge of
engineering policy, has been assigned
the responsibility formerly held by Mr.
Prince. Ernest E. Johnson assumed the
newly created position of general man-
ager of the laboratory. |

R. M. BOWIE

J. Fraser Cocks,
Jr. has been ap-
pointed general
comptroller of the
AEROVOX CORPORA-
TION and its sub-
sidiary the ELEc-
TRICAL REACTANCE
CORPORATION. Carl 2
Gulbanson suc- &
ceeded Mr. Cocks b .
as comptroller of J. F. COCKS, JR.
the Aerovox Corporation. Leonard Wig-
gins continues as comptroller of the
Electrical Reactance Corporation.

Dr. A. V. Astin, former chief of the |
Electronics and Ordance Division of |
the NATIONAL BUREAU of STANDARDS,

as been appointed associate director |
of the Bureau. Dr. Astin is best known
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*VOLOMETERS

MODEL (02 ey \

(1000 ohms
per volt meter)

e 3" SQUARE METER
e 3 AC CURRENT

RANGES

(0-30/150/600 ma.)
o Same zero adjustment LN

for both resistance ¥

ranges (C-1000 ohms.
0-1 megohms)

5 DC & 5 AC Volitage

AR'anges4 to 3,000 Volts.
50

Current $ 90
Ranges.

MODEL 104

(20,000 ohms per volt
meter)

SQUARE ME.

42"
TER
(50 microamperes—
Alnico magnet)

e Includes carrying strap

5 DC Voltage Ranges at
20,000 ohms/volt to 3.000
V.; § AC Voltage Ranges

to 3.000 V. 3 Resistance
Ranges to 20 megs. Also
3 AC & DC
Current $ 95
Ranges at 5

DB Ranges.

All of the above have round cornered, bakelite. molded
cases. (*Reg. Trade Mark for Volt-Ohm-Milliammeter)

Export Dept. 303 W. 42nd St.. N.Y.C.
Write Dept. B-4 for Free Cotolog

Gives Mora Mnuwrgmunt Value Per Dallar

Fi

ELECTRONIC
(  MEASUREMENTS
SA7 CORPORATION

280 Lafopette 51, Mew York 12, MY

"PHILMORE SENSATIONAL NEW
31 TUBE GUSTOM BUILT
TELEVISION CHASSIS

NEWLY DESIGNED!

HIGH EFFICIENCY — 60° to 70°
DEFLECTION STEM

Improved
630-type circuit

FOR ALL 12” TO 20” TUBES

ROUND OR RECTANGULAR

With new Philm(%re I'ni\'ell'sal T
bracket assembly for all glass = L

or metal. round or rectangular PZ'CTU“E ;:BEIS
tubes. Fast action keyed automatic |12LP4A . .$26.15
gain control eliminates plane flutter | 143P4 zg:gg
and simplifies tuning. The new 16APAA aa.oo0
Philmore voltage doubler runs up 16GP4 Zg.gg
to 16,000 v. Enough to operate [18KP4 .
207 picture tubes with POWER [13€P4 ... 81.78
TO SPARE. Order Model ¢I'- |i7g8paa |  39.33
31-D

Write for Free F. Y. I. Flyer
Address Orders to Dept. RE-4
or call MUIberry 2134

HOLESALE

RADIO PARTS CO., Inc.

311 W. Boltimare 5f.

BALTIMORE 1, MD.

RADIO-ELECTRONICS for
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for his work in the
development of
proximity fuses for
bombs and rockets.
He also has contrib-
uted important re-
search and develop-
ment in the field of
dielectrics and elec-
tronic instrumenta-
tion and other
branches of elec-

tronics. A.V. Astin

A. E. Sinclair joined the FEDERAL
TELEPHONE AND RADIO CORPORATION as
mdustnal relations director. Mr. Sin-
I clair has been ac-
tive in this work
for many years for
such companies as
Zenith and Mal-
lory, as well as oth-
ers. Before joining
Federal he was
with the Phila-
delphia Transpor-
tation Company.

A. E. Sinclair

Glen McDaniel, 39-year old lawyer
and a former vice-president of RCA,
was elected first full-time paid presi-
dent of the RTMA.
He joined the Ra-
dio Corporation of
America in 1946
and was elected a
vice-president two
years later. Mr.
MeDaniel takes of-
fice April 1st. On
this date, Robert C.
Sprague, current
president, relin-
quishes the office of president but con-
tinues as chairman of the Board. James
D. Secrest continues in his position as
general manager and secretary of the
association.

G. McDaniel

Personnel Notes

. J. B. Swan of the PHiLco CORPORA-
TION has been appointed chairman of
the RTMA Traffic Committee. He suc-
ceeds Richard C. Colton of the RCA
Service Division.

. Robert W. Lee, retired president of
Johns-Manville has joined OLIN IN-
DUSTRIES in an executive capacity.

, Dudley L. Miller was elected a di-
rector of BRUSH BERYLLIUM COMPANY
and the BRUsH LABORATORIES COMPANY.

. . Arthur L. Morrison has been ap-

pointed purchasing agent of the
WESTON ELECTRICAL INSTRUMENT COR-
PORATION. He succeeds George T.
Deaney, who was named war activities
coordinator.
. . . William H. Clithero has joined
NATIONAL UNION’S Renewal Sales
Division as district manager for the
southwest territory. He was formerly
with the Western Electric Company
and the Houston Electrical Supply
Company.

. N. J. Peterson was appointed a sales
manager with responsibility for sale of
the GENERAL ELEcTRIC Tube Division’s
products to Federal Government agen-
cies. G-E also announced appointment
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expert. Tells

tions explain

No. 43 MODEL CONTROL BY
RADIO by Edward L. Safford,
Jr., 112 pages.
the field of radio control gives
you the first complete book on
the subject. For beginner and

control is, how it works and
how to construct not only
component parts but a com-
plete system as well. Illustra-

TWO NEW $1.00 BOOKS

No. 42 HIGH-FIDELITY TECH-
NIQUES by James R. Lang-
ham, 112 pages. You've never
seen a technical book like it!
Just as he’d talk to you across
the work bench, RADIO-
ELECTRONICS’ popular au-
dio writer tells you how to
design your own equipment
and how to get top perform-
ance from it. Takes the double
talk out of high-fidelity work.

An authority in

vou what radio

each step.

HREE IMPOR T 75¢ BOOKS

No. 41 PUBLIC-ADDRESS GUIDE—80 pages. This
handy book shows the service technician the way
to extra income in big-paying PA work. Covers
installation, maintenance and construction.

No. 40 THE CATHODE-RAY OSCILLOSCOPE—112
pages. A “must” for servicing TV, FM and AM
receivers and in amateur operation! Tells in simple,
but technically sound language, how the 'scope works
and how to use it.

No. 39 PRACTICAL DISC RECORDING- 96 pages.
Tells you how to make good disc recordings. Covers
every phase, theory as well as technique. A full
chapter is devoted to each component,

No. 29—HANDY KINKS AND SHORT CUTS.
A treasury of time savers! Antennas, power
supplies, test equipment, phonographs, amp-
lifiers. Easy reference. Illustrated.

No. 30—UNUSUAL PATENTED CIRCUITS. A
gold mine of important hook-ups. Control
circuits, detectors, amplifiers, power sup-
plies, foreign circuits

No. 31—RADIO OUESTIONS & ANSWERS.
Answers the tough ones on circuit diagrams,
amplifiers, receivers, transmitters, meters
and test eguipment.

No. 32—ADVANCED SERVICE TECHNIQUE.
A “must” for the advanced service man!
Covers specialized prohlems of servicing not
usually found in ordinary textbooks.

No. 33—AMPLIFIER BUILDER'S GUIDE. For
the designer and builder of audio equibment.
Covers a variety of amplifiers with power
outputs from 8 to 30 watts.

. RADCRAFT PUBLICATIONS,
25 West Broadway

RADCRAFT PUBLICATIONS, INC.

l

1

: 25 West Broadway. New York 7, N. Y.

E a 29 d 30 a 31 0 32
' 037 [O38 039 [O40
: Name. .. oo
i Street. ... .. ..
P CHy.
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No. 34—RADIO-ELECTRONIC CIRCUITS.
For the experimenter-—circuit diagrams of

intercom systems, power supplies, volt-
meters, electronic relays, receivers, etc.

No. 35~—AMATEUR RADIO BUILDER'S
GUIDE. For the “ham” who builds his own.
Receivers, transmitters, antennas, c¢on-
verters, etc. Prac-ical construction data.

No. 36—RADIO TEST INSTRUMENTS. Prac-
tical construction data on signal tracers,
capacity meters, portable and bench multi-
checkers, voltmeters, et

No. 37—ELEMENTARY RADIO SERVICING.
How to get started and keep going! Plan-
ning the shop, circuit checks, signal tracing
—other fundamental servicing problems.
No. 38—HOW TO BUILD RADIO RECEIVERS.
Describes 18 modern sets including short
wave, broadcast, vhf, portable, ac-operated,
ac-dc, miniatures—types for every fan.

INC.
New York 7, N. Y.

Enclosed is $.... ..

me postpaid, the
033 .34
O 41 O 42

for which please send

!

1

books checked below. !
o3 36 !

0 43 i

1
...................................... !
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4 SENSATIONAL
VALUES

for immediate delivery
from stock

TEST-CRAFT Model TC-10

Quality Multitester

“onlv $12.85

AC and DC Volfcge Ranges: 0-5/15/150/1500/
3000 Volts. DC Current Ranges: 0-5/50 ma. 0-1.
5 Amps. Resistance Ranges: 0-100 ohms, 0-100 K.
Size: 6"x31/;"x2".

Complete with batteries and full instructions.

TEST-CRAFT Model TC-15

Combination Test Speaker and Signal Tracer

» 4: ol ';::%
plus speakersubstitution Only $29-50

plus field substitutor
plus condenser tester plus voice coil substi-
plus output indicator tution

Complete with full instructions

TEST GRAFT Model TC-50
Tube and Set Tester

tests all tubes up-to-
date incl. 4, 5, 6, 7L,
octals, loctals, televi-
sion, magic eye, thyra-
tors, single ended,
floating filament, mer-
cury vapor, new
mintatures, etc.

Multimeter Specifi-
cations: AC and
DC Voltage Ranges:
=* " 0-1-100- 1000 - 5000.
DC Current Ranges:
0-10/100/1 Amp.
Low Resistance
Range: 0-10,000
Ohms. Medium Re-
sistance Range:
0-100,000 Ohms.

plus resistor tester

ony $39.50
High Resistance Range: 0-1 megohm. X .
Complete with test leads and full instructions

MODEL 999 Combination
FIMI a“d AIMI

Signal Generator and Signal Tracer

ony $28.85
Generates R.F. frequenmes from 150 kilocycles to
50 megacycles. Battery operated, no external
source of current required. Positive action at-
tenvator prowdes effective output control at all
times. R.F. is obtainable separately or modu-
lated by the Audio Frequency.

Complete with test leads and full instructions

25"/,,_ “with oraer. balance C.O.D. or full check

with order.
METROPOLITAN
ELECTRONICS & INSTRUMENTS CO.
Dept. B

106 Fifth Ave., New York, N.Y.

of J. W. Duffield as regional sales man- |

ager for the Eastern division.

. Wilmer T. Spicer has been named
chief engineer of maintenance by Ben-
| dix Radio Division of BENDIX AVIATION.
| He will be responsible for the adminis-
tration of the Technical Publications
and Field Engineering departments.

. J. J. Brophy has been appointed
production manager of HELipoT CORPO-
RATION, South Pasadena, Cal.

. . John R. Howland has joined STEW-
ART-WARNER as head of the newly
created corporation office of Product
Research. He was formerly assistant
to the president of Zenith Radio Corpo-
ration. The new office was created to en-
courage inventors both within and out-
side the company and to develop new
products.

.. Harry H. Erickson, formerly serv-
ice manager of APPLIANCE DISTRIBU-
TORS, INC., Chicago factory branch of
Admiral, was promoted to service man-
ager of all the company’s branches. His
job will be mainly to coordinate and in-
tensify branch service operations to in-
sure good customer service.

. .. Everett S. Lee has been appointed
editor of General Electric Review,
monthly engineering magazine of the
GENERAL ELECTRIC CoMPANY. He suc-
eeds Edward C. Sanders, who has been
executive editor of the publication since
1926,

... David Krantz, an executive in serv-
ice technicians associations in Philadel-
phia and elsewhere in Pennsylvania has
retired from his retail record and radio
repair business to devote more time to
the PHILADELPHIA SERVICE CORPORATION
of which he is president. He has been in
the radio repair business for over 18
years.

TELEPHONE CARRIER
FOR SHORT RANGES

Improved telephone cables for short
haul service provide for 12 high-quality
telephone circuits simultaneously on
only two pairs of wires. Improvements
in miniaturized eircuits and some en-
tirely new concepts have been combined
to provide an economical carrier system
for distances ranging from 20 to 200
miles. Previously carrier systems have
been economical only for long hauls.

Developed at the Bell Telephone Lab-
oratories, the system requires only one
cable for transmission in both direc-
tions, whereas two cables were pre-
viously required. Different frequency
bands are used {or transmission in the
two directions, and these are inter-
changed at each repeater to minimize
crosstalk and provide other advantages.
Terminal equipment takes up about one-
fifth the space necessary for previous
carrier systems, and all the major units
are designed on a plug-in basis.

Two of the new systems have been
installed between Harrisburg and Sun-
bury, Pa., each with five repeaters, and
the New York Telephone Company has
installed ten between Brooklyn and
Riverhead, N. Y.

- END -
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HARD TO GET ITEMS

AT BIG SAVINGS TO YOU
AMAZING BLACK LIGHT

250-watt ultra-violet
source. Makes

1

Fits any lamp socket.
experimenting,

A SAVING AT

light
fluorescent
articles glow in the dark.
For
entertain.
ing, unusual lighting effects.

$2.45

LITTLE GIANT MAGNET

Lightweight 4 oz. ALNICO per-
manent magnet. 134” x {1/,”, Lifts i
more than 20 TIMES ITS OWN -
WEIGHT! Ideal for hobbyists, ex-
perimenters. Shipping weight 34
ibs.

ITEM NO. 159
BIG VALUE AT

$2.45 §

POWERFUL ALL PURPOSE MOTOR

Sturdy shaded pole A.C. induc-
tion motor, 15 watts, 3000 rpm.

3"x2"x14
%" shatt, 3/16” diameter;
120 volts. 50-60 cycles.

table with a 200
weight. Use it for fans,
plays,
practical
2 ibs,
ITEM NO. 147
UNUSUAL BUY

purposes.

%”: 4 mounting shﬁis
AC
only. When geared down, this
vnit can operate an 18" "turn-
Ib. dead
dis
timers and many other
Ship. wt.

$2.45

WATTHOUR METER

Leading makes — com-
pletely overhouled
ready for service. 100-
110 volts, 60 cycles, 2-
wire AC., § amp
Heavy metal case 8'/:
x 6//s” x 5”. Easy to in
stall. Shipping weight
en 0. 3

NOW ONLY® $4.50

WESTERN ELECTRICBREAST MIKE

Lightweight | I|b. carbon micro-

mounting,

home broadcasts

dlzed plate,

0. 152
NEW LOW PRICE

phone. Aircraft type. Breastplate
adjustable 2-way
swivel. Easily fastened straps. For
communica-
tions etc. Complete with 6 foot
cord, hard rubber plyg. Shera-
non-rusting finish

$1.10

TELEPHONE TRANSMITTERS

Genvine transmitters
made by Kellogg,
Western Electrie,
Stromberg Carlson
Work on two dry cells
For P.A. systems, in
tercoms, other prac
tical uses. Shipping
weight 1 |b.

ITEM 160

REAL VALUE 52'45

250 POWER TELESGOPE LENS KIT

Make your own high powered & ft. telescope!

Kit contains 3” diam., 75” focal length,

round

and polished objective

L lens and necessary eye

‘—\‘(\—D pieces, Magnifies 50x to

A 250x.  Full instructions
") Ship. wt. 1 b,
ITEM NO. 123

YOU SAVE AT

HUDSON SPECIALTIES CO.

40 West Broadway, Dept. RE 4-51

New York 7, N. Y.

1 am enclosing full remittance for items circled below.
Shipping charges included.

OR, my deposit of &........ Ship balance C.0.D.
MINIMUM C.0.D. ORDER $5.00.

€.0.D. ORDERS ACCEPTED ONLY WITH 20%p DEPOSIT
INCLUDE SHIPPING CHARGES.

Circle ltems wanted

az 159 147 33 152 180 123
NamMe.ceseossiooroioisioosoniostioscscsoocsanse
Please Print Clearly
AdAreSB . .. covs s esssonossescccstorssanonas
CltY ceoveveoonocnoncens ++2Zone...,State. ... ...

$2.95

RADIO-ELECTRONICS for
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CRYSTALS Low Freq.
£T-241. A holder 15" Pin spacing, for ham and gen-
eral use, Xtal controiled. Signal Genecrators, Q—5’RS,
$.5.8. Exciters (Nov. QST) marked in army Mc har-
monic frequencies—Directions for deriving fundamental
frequencies enclosed. Listed betow by fundamental fre-
quency, fractions omitted.
370 419 444 485 512 391 447
372 420 445 486 513 392 448
374 422 446 487 514 393 450
375 423 458 488 515 394 451
376 424 459 490 516 395 453
377 425 461 491 518 396 454
379 455 462 492 519 397 455
380 427 468 493 520 398 456
381 429 469 494 522 400 457
383 430 470 495 523 401 463
384 431 472 496 525 402 465
385 433 473 497 526 403 498
386 434 474 502 527 404 500
387 435 475 503 529 405 501
388 436 476 504 530 406 538
412 437 477 505 531 407 540
413 438 479 506 533 408
414 440 480 507 534 409
415 441 481 508 536 411
416 442 483 509 537 each each
418 443 484 511 390 ch “ 49
1% PRECISION Attention
RESISTORS CAP MEN!I!
£ 468 o Attention
1.01 KOO —
5 UP 920 .::E"..;'. M%ﬁr!.
i zl:'li‘(')l(’\ faad g BC 429
- B receiver
18 5000 4 k_} CEan
43,5 7500 B Rk TRF non
50 8500 e radiatin
75 10,000 2.50 |7 e v
#2 10.000 100, ey designed
120 10,000 1200 2 ro} Lt
1an 12000 130 = aitlise
150 17,000 220i mg'xp:( uniag ut\‘:?ef'o?:rd
123 17.300  20UK lm;r 200- 4()() ke and 2500-
2 '5’9(‘)"”(')’ 00 ke, less pwr.
'j‘:m “)) 00D suP‘ ............ $3.95
1 Megr. 7S¢ ea.
T.U. for TERPHONE
BCAR 230 GIBSON GIRL Al
or 430 N Eecy Emdlo | gasity con-
S ",:l Transmitter, | verted toan
Send S O S ideal inter-
signals auto- muni-
matically _on | cations . set
SO0KC. 150- for office-
,e'l':-mlle range. | home-or
-1 @' No batteries | factory
== vequired, Has | Qriainal
4495KC habd-driven generator v:‘:;”i/:"':‘
XTAL $2.79 | tubes: wire. New. Tt | ofaqram—
ea. $4.49
Ruled Concerns Rend PG, Minimum Order $3,00
Send M.0. or CHK. Mdse. Guartd. Shpg., Charges
Sent C.0.D. Price F.0.B. N.Y.C. Phone Di. 9-4124
COMMUNICATIONS EQUIPMENT CO.
131 Liberty St. Dept. C-4 New York City 7, N. Y.

He
TELESCOPING
TELEVISION MAST

With the SKY-HI Mast, in-
stallations are easy to install.
No climbing is necessary —
telescoping sections and hinged
base make it possible to in-
stall and service from ground
without the use of ladders.

The SKY-Hi Television Mast
is raised and lowered hydraulic-
ally.  Automatic latches an
each section hold mast in rigid
position and can be released
from the ground. Guy wires
are attached to each section
before raising.

40" to 100° GROUND INSTALLATIONS

LATCHED
POSITION
TELESCOPED

Write for
descriptive
literature

10’ to 40 ROOF MOUNTS AVAILABLE
LIMITED TERRITORIES AVAILABLE

WOOSTER, OHIO

APRIL, 1951

THOMAS MOLD & DIE 0.

. Dear

Jommunications

SWEETNESS AND LIGHT

Editor:

I've been a constant reader of your
magazine for five years, but not in the
true sense of being a radio repairman
or technician, as you call them. I'm
more of an experimenter within my
scope and means.

I'm afraid I haven’t the slightest
thing to criticize about your magazine.
You treat all electronic subjects and
departments fair and square. Maybe in
the future Montreal will have a TV
transmitter; then I shall be able to
enjoy your television articles more.
Until then I'll continue to read them
with some interest so I'll know what to
expect. Anyone who doesn’t progress
must slide down grade. You simply
can’t mark time!

Would you forward my respecis to
James Langham. [ thoroughly enjoy his
articles and his method of dispensing
with ‘“gobbledegook.” Tell him to “get
crackin’” on some more audio articles.
And keep up the Electronic Brain
series. I find it very interesting. In all,
let me congratulate you on a fine pub-
lication. R. F. SHORTEN
Bishopton, Quebec

CORRECTIONS

The value of resistor R1 was omit-
ted from the list of parts for the
transmitter in Fig. 5 of the article
“Elementary Design for Radio Model
Control” in the March, 1951 issue. The
correct value is 27,000 ohms, 1% watt,
as shown in Fig. 5.

In the article, “Relays and their Op-
eration Part II” in the March, 1951
issue, reference is made to Fig. 11-a in
the first paragraph on page 54. This is
in error and should read Fig. 14. The
two transformers in Fig. 15 may be the
same as T1 and T2 in Fig. 14, but
need not have center taps.

TECHNICAL JOBS

The stepped-up national defense
program has created more than 300
civilian position vacancies for engi-
neers and other technical personnel at
the Army Engineer Research and De-
velopment Laboratories at Fort Belvoir,
Va. The positions are covered by Civil
Service regulations and carry salaries
up to $6,400 per year.

Immediate vacancies exist for elec-
trical, electronic, mechanical, civil,
chemical and photogrammetric engi-
neers, technical writers and architects.
Also needed are draftsmen, and engi-
neer aids (sub-professional) as well as
a long list of technicians such as model
makers, steamfitters, engineer equip-
ment operators, and others.

Applicants should write to: Com-
manding Officer, Engineer Research
and Development Laboratories, Fort
Belvoir, Virginia. A completed Civil
Service Form 57 should be forwarded,
if possible. These forms may be ob-
tained from any U. S. Civil Service
Commission Office, or the post office.
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MORE THAN

50,000 TV SETS
MONTHLY

rightly rely on
N 75 JSC
Z Twin
Lead
300 ohm

Television

Transmission

D Wire

TV manufact irer, installation enzineer, TV
sponsor and televiewer all form an inseparable
chain. securely linked by the world's finest tzle-
vision transmission wire. J S C is justly prowt
of its immportant role in the devetopment and
progress of television, Rigid adherence to the
principle of “‘quality befare quantity™ will pave
the way In greater accomblishments for J S C |

Write for Descriptive Pomphlet.

JERSEY SPECIALTY CO.

LitHe Falls, New Jersey
All Phones:
Little Falls 4-0784,

1404, 1405

TRAIN QUICKLY!
OLDEST, BEST EQUIPPED
SCHOOL of ITS KIND in U.S.

Young and Older Men

Come to the Great Shops of Coyne in Chicago. Get
pmcncn trainingin TELEVISION-RADIOorE LEC-
TRICITY — vital in Defense Program. Prepare now
for a better job or better service rating.

START NOW —PAY LATER

You can finance most of your tuition, pay for it later
ineasy monthly payments. Special plan for men of
Draft Age. Part time employment service available.

GI APPROVED
FREE BOOK Clip coupon for Big Free [1lustrated
Book. Indicate below, course that
interests you. No salesman will call. Act NOW.
An Institution not for Profit

J.‘di(«-:l I';] | =1

B. W, COOKE, Pres.
| COYNE Electrical & Television-Radio Schoo
| 500 S. Paulina St., Chicago 12, {il. Dept. 41-81" [
Send FREE BOOK and full details on:
| O TELEVISION-RADIO O ELECTRICITY I

y, CITY
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RADIO SCHOOL
DIRECTORY

ENGINEERING

B. S. DEGREE IN 27 MONTHS

Complete Rodio Engineering course incl. Telev.,
U.HF. ond F.M. BS Degree Courses olso in Mech.,
Civil. Elect., Chem. ond Aero Eng.; Bus. Adm Acct.
Extensive campus, modern bmldmgs well equipped
labs. Low cost. Prep. courses Personolized instruc-
hon Heovy demand for groduates. Plocement serv-
ice Founded in 1884. Prepaore now for the civil and
military opportunities aheod. VETERANS: You may

still obtoin troining ond o college degree ot Tri Approved for Veterans
State College under present G.I. Bill. Lost opportu- SEND FOR FREE LITERATURE

mity for new sivdents fo enroll is Summer Guarler BUILD YOUR CAREER AS AN BALTIMORE TECHNICAL INSTITUTE
vne |1, 195). Hundreds of Tri-Stote veteran gradu- 1123 Eutaw Place Dept. C. Baltlmore h Md.

ates are holding responsible positions with unlimited -
opoortunities for future advancement. Enfer March R AL

June, Sept., Jon. Write for Cotolog

TRI-STATE COLLEGE ENGINEER '(V}_nAhiB:E;IGiNEER_I;G

2441 COLLEGE AVE. ANGOLA, INDIANA

= —— % / '% 77 FM—Television—Broadcast
TGN EVENN WNSTIONIIIAN | i

[ PREPARE FOR A GOOD JOB!
COMMERCIAL OPERATOR (CODE)
RADIO SERVICEMAN

TELEVISION SERVICING
BROADCAST ENGINEER

all branches of Radic
tronics. Mwdern laboratorles and euuivment. Old es

o As a young man with a career to build, B gount e Seee et [ e
you may today be interested primarily graduates are in Jdemand. \Write for catalog
2 in training for Radio — and perhaps Approved for Veterans
ELECTRONICS-RADIO for TV. But — who knows . . . you VALPARAI o o i N
Modern Laboratory may some day have both the desire n . so TEGVHNIGAL ',NSTITUTE
Instruction la and opportunity to climb further and ept. C ALPARAISO. INDIANA
® SERVICING become an Electrical Engineer! Here, —
. ® BROADCAST then, is a world-renowned educational M%lv ENGINEERING
= OPERATING plan that permits you to use your Ra- ODEGREE i1~ 27 "o"ms
® ELECTRONIC and ‘ dio training as a major stepping-stone Tiieisite. ipecTailzed factudl ot
basis
to an even greater career. in muhcma{)lcl and elt:t,:‘l‘:r:nl ‘::?l:u:::rlnnmnflvanced
TV ENGINEERING \lf—o :dflllo them;sy l?n: ldeslgn. telev‘lu:on M:ldern 5110 Im;
ultion. e elp opportunities. 30 mont|
] R A ) - IN '2 MONTHS BECOME A cm:‘rae\sl Ig Izenl)nal:‘mc‘al (lthemlcnl Clvllll,{l:le:ar::cul.
pR A A o > RADIO TEC"NI‘IAN an echanjca ngineering Approre: or L
2 Enter June, Sept., Dec.. March. Catalogue,
R Train here for radio shop operator or [ |ND|ANA TEcHNchL COLLEGE
oY DETRO serviceman. mobile receivers and all s Vor
types of transmitters. and for super- —— l
- N —— e vision of service personnel. You may
then advance immediately, or at any . MEAR!P”NGC.OCHEI‘SES I
PRESEN TING future date, into courses described ® RADIO SERVICING e ELECTRONICS
e below. ® F.M. TELEVISION 2
. Preparation for Civilian. Maritime. Army
A NEW department of the DON MARTIN SClHIOOL and Navy license requirements.
OF RADIO AND TELEVISION ARTS AND IN 6 ADDITLONA" MONTHS Write for Catalog TE l
® ES . .
:”i\\'(;:?g\v mmr::orlﬂr;:lnr:cllon and training in s i ;or .efom: ﬂh i / TRADE & TECH. 1210 w. 66 #0720
T adio-Television Technician SCHOOL ENdicott 2.8117
I'roduction:  \Writing, Dlreeting. Producing. Acting, An additional 6-months course gives -
Staging,  Lighting, you intensive TV Technician's training - S E un|.° .
Engineering: Transmission, itecelving, Camera and — under the personal guidance so nec- ﬁp / Ip[
Studto, Operation. Theory of Video. essary in this expanding field. n!t!l\lllﬁ—

Pick d Reproduction.
crin wnd Reproduction ALSO...vour RADIO COURSE IS FULL

CREDIT TOWARD THE B.S. DEGREE

Be 8 *'k@y"’ man. Learn how to send euo

celve meSaaRes in code by telwvwraun
und rmiio. c«ammene needs thousands of
men for jobs. Good pay. adventure. in.

Approved for veterans.

T“E DON MARTI" SCHOOL °F RAD'O IN ‘l."'l“l ENGINEERING teresting work, Lesrn At home auickly
AND TELEVISIO CIENC The Radio course, while complete in Uy for "Nmateur o1 Commareinl L1
ISION ARTS ND ENCES adio rse, w ity T g Amateu r mmercia I
A ¢ itself, is one-third of the college pro- e L. Lo VAT haT. e
1655 No. Cherokee. Hollywood 28, Calif. WU. 23281, gram (major in Electronics). Further DeptSD,BoI()I. Denver 1.Col0..U.S.A
— you are guided scientifically toward -
_ e —— specialization beyond basic engineer- AUDIO {SOUND)} ENGINEERING
ing training. HOME STUDY TRAINING
B.S. DEGREE IN 36 MOS. Brrent Ao Fgineers and. Educators. prepare you for
i tLer a good future in the Television. Radio,
R A D I o Military,practical or prioraca- Motion Picture, and Hecording Industries.
demic tzaining‘ evaluated for Wwrite today for details—Learn while you earn!!
COURSES e et erms oven MOLLYWOOD TECHNICAL INSTITUTE
Div. ME
Preparatory Mathemotics, Serv- MILWAUKEE 4923 Santa Monica Bivd. Mollywood 27, California

ice, Broadcost, Television, Ma- .
rine Operating, Aeronoutical - - -
Frequency Modulation, Rodar. SCHOOL Of EN(iINEEB'LNG Eboﬁmr!‘ ::?I er.eufal llnsgclllo\j

C.a5888 now 10rming for the . : 3 > c covering a1l technieal phases of Radlo,
Summgr .erm beginning June 1s: Technical Instizute Ca”tge af Electrical Eﬂgmtﬂmg FM. Television. Leads to ebportunities in
FREE—Write for "Occupational Gui

Entrance exam, May Z21st Broadeasting. tndustry or Own Business.
Veterans L'ilerature dance Manual” and 1951 Cotalog. TOTAL TUITION $450. NO EXTRAS.
————— e L. B Sy ] Approved for Veterans, Enro!l Now.

Morn., Aft., of ‘Eve. Small Weekly Payments.

coMMEHcIAL ;R'.AEIBQO,INSTITUTE MILWAUKEE SCHOOL OF ENGINEERING I R_ADIO.ATEI_EV|S|0N INSTITUTE
38 West Blddle Streel Ballimore 1. Md. Dept. RE-451, 1020 N. Broadway l P.onefu in Television 'T‘wuvnin% Sinsuhl%s
Milwaukee, Wis. 480 Lexington Ave., N. Y. 17 (46th St.)
Without OblléaliOn. mail Occupa- I Plaza 9-5665 Licensed by N. Y. State
tional Guidance Manual on:
AUDIO ENGINEERING SCHOOL - O l;ladio-'l'\" D Elecurical Power 0 X:g:mg ‘ RA%IISOU:::% raTrE.!'Exx|§1|1°N
4 tals, eatng, neitngeratuon. [t 1 1 1 AIng ik
ll’)'l::th;"II::g‘nl\ed'lr;::lI‘cnlaiegn}?n:.mll:drmkd;;?;n r.r:- Also send l?ﬁl Catalog f'or Elecerical Epgmeenng, | nical
quency measuremeuta. B.S. degreein [ Electric Power Electronics | APPROVED FOR VETERANS
Studlo training simulates Bmdcnl Motion Pleture. DAY EVENINGS WEERLY, RATES
Television, and Comme 1al Recording work. Name.: oo iieieivenroaoanonns ABCewereoes I ERoE DTG BeRVICES G LA ES
B> " Velennl Address..vooinenns ensisions ool @B BB Hapd srere cees I For Free Cataloa Write Dept. RC-51
HOLLYWOOD SOUND INSTITUTE, fnc. z stat RCA INSTITUTES. Inec.
1040-E Nerth Xenmore. Mollyweod 27, Callf. CitYirws b o oibors corwidiyws one. @1 TR I A Service of Radio Corporation of America
WS CUCMING I SNV 3 Check if World War Il i V‘-"“‘“ | 350 WEST 4TH STREET  NEW YORK 14 N. ¥

RADIO-ELECTRONICS f{or
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Book Reviews

| 11

MOVIES FOR TV, by John H. Battison. ) 3
Published by The Macmillan Co., New BELIEVE IT OR NOTI
York. 5% x 8Y; inches, 375 pages. Price °
$1.25. TYPE CHASSIS
With a large portion of television MFG. LICENSED UNDER
programs being made up of full-length R.C.A. PATENTS
feature films, shorts, news reels, and
filmed commerecials, it is important that 30 TUBE CHASSIS COMPLETE CHASSIS
studio technicians, directors, producers, | Best for Fringe Areas INCLUDING BLACK
and other studio personnel be familiar 2 Improved Keyed A.G.C. RECTANGULAR PIC-
with the techniques and applications of 3 Full 4 Megacycle Band Width TURE TUBE
motion pictures. To this end, the author 4 16KV Oufpuf
has prepared a guide which provides R 1
useful information on TV programing ’ 2 f':cf Iszgtl: FSep:Jrafor Syncrolok I sl
and on the technical equipment needed sl : COALCLH
to obtain optimum results from movies 7 Focus Coil-Yoke Removable Plugs
on television. 8 Standard Tuner
First to be discussed are the princi- | 9 Improved Down to 45 Microvolts 11 s
ples and operation of TV transmitting | {10 Set equipped with Phono Jack
gqulpn:ient Z:jnd.eqUiPm?"t }ll_i'}*le_d in 1m3k' | Il  Set uses 70° Deflection Coil
ing and producing movies. This includes | let P . .
detailed descriptions of the leading ) Sogfpe e Chassis with Tubes Aligned. Not 11
movie cameras, methods of recording 13 L 127°S k s
sound, special effects, lighting, projec- ‘ aroe AL
tors, and movie accessories. Also in- 14 A". Knobs—Cha.nne| Selector .
cluded in this section of the book are :2 ::vael:';lsal M°:A“*"'I:9 Br:cEkefs. Tglbe on Chassis 7
chapters on color, continuity, editing, ree Plastic Mask with Every Set
and the techniques of making movies 17 Free Schematic with Every gef s 9
for TV. [ 18 Free R.M.A. Guarantee on Chassis-Tube
The second part of the book has 12 | 19 Free—No Extras—Tax Included
;};:&tie:; d::gtegr(fguz};?():etgllllzh"fpgzg: 20 Free Delivery on Paid Order 6 or More 25% WITH ORDER
lems as planning, use, and selection of %; cD:urtr;n.oni;"l'uner F.hf. ngmn‘”ngyrzsq BALANCE C.0.D.
different types of films lighting, shoot| )95 <0y Hiolf Doors 177 20" $69 Dealers, Dist., Mfg.
ing, and processing film are discusse — r N B
in some detail. | t24 Cabinets—Full Doors 177 207 $79 Lg’fsc“z“b:"l"‘ifgs
'(Ti'hﬁ fondllding chapter “Copyrilghtsl | {25 In Mahogany or Blonde. Same price. 1
an eleases” covers many of the lega
T e e UPSTATE, 107 DUANE, SCHENECTADY, N.Y. TEL. 4-3008‘

of the troubles and inconveniences‘

which can arise from televising some
types of subject matter or film without ]
having full rights to do so.—RFS |

TELEVISION RECEIVING EQUIP-
MENT. third edition, by W. T. Cocking.
Published for Wireless World by lliffe
& Sons, Ltd., London, England. 53 x
83, inches, 375 pages. Price 18 shillings.

Although British TV standards are
somewhat different from those in the
U.S., the circuits used are basically the
same and readers of this hook will find
them explained in a lucid and readable
style. The author, editor of Wireless ‘
Engineer, has revised this edition to
bring it in line with the latest |
techniques. The appendix provides some
useful design equations for some of the |
more important circuits. |

1950 RADIOFILE ANNUAL, compiled |
and published by Richard H. Dorf, New
York, N. Y. 6 x 9 inches, 22 pages.
Price 50¢. |
The annual issue of the bi-monthly '
Radiofile, this little work indexes radio
material in 14 principal technical publi-
cations (including RADIO-ELECTRONICS) |
by subject. Short items which do not
appear in various magazine’s tables of
contents are indexed as well as the
main articles. Articles are also roughly
classified in four categories: theory and
design; construction and modification;
description and discussion; charts and
visual aids. {

APRIL, 1951

SERVICEMEN! STUDENTS! HOBBYISTS!

Now, More Than Ever, Arkay Radio Kits Are
Your Best Buy for Value ond Quality!

With Arkay you get latest design circuita and top
quality L)Ir(s that assure {ong trouble-{ree performs-
ance—a kit designed to e-lual readv assembled unita.
Every kit comes with large. schematic. pletorial
diagrams and step-by-step instruction manual.

ARKAY
$.Tube Superhet Kit

This streanilined re-
ceiver provides crya-
tal-clear reception

entlre  tuning
550 K to

proved superhet cir-
cuit. 115 V' AC-DC.
Full size Alnico PM
speaker. Complete
with handsome cabi.
net and all tubes.

ot $14.95

MODEL 3-5
ARKAY 2-Band S-Tube Receiver Kit

==y High quality 2-band kit to re:

ceive domestic AM signals and

foreign _short wave. Tunin;
! range: 550 KC to 1800 KC.
| and .8 MC to 18 MC.
Equipped with high gain colls.
Powerful 57 Alnico Vv PM
speaker. Complete with hand.
some cabinet and all tubes.

KIT MODEL S-3X s‘7095

KiT MODEL $-8X, 8-Tube 2-Band leeeiv‘e‘r‘. $18.98

ARKAY 6-Tube FM Tuner
full_range of FM

Brings in

n(:_(lm'l‘n' ';m“ !llB :\!C to .ld()x r

MC. -tube circuit provides

m.-d‘rm (}-‘"ml“ gz'r l(flhdy re- | illams -'|

ception, Fquipp with own a i

volume control and all tubes, I‘ S - ii

Aoy Wiea  SU.95 || oae |
actory Wire

And Tested . ......» ' | ® * &

KIT MODEL. ready — x -

to assemble . ........ $21.95%

ARKAY 3.Way Portable Receiver Kit—3 tube radio
for portable baltery operation and AC-DC house
use. 5530 KC to 1600 KC. Smartly designed leather:
ette case with modern grille and stide rule dlal. 3%

K!T MODEL 3WIOA . . . .......cconroos -
satisfaction guaranteed. Send check or mone
259, deposit with C.0.D. All orders shipi

24 hours, F.0.B, New York. Plsase include postage.

ADSON

221 Fultan
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RADIO & ELECTRONICS CO.
[oEeT. 204]
dtranl Mew Terk T, HN.Y.

PEN-OSCIL-LITE

Extremely convenient test oscillator tor au radio
servicing. alignment ¢ Smali as & pen ¢ Seil
powered ¢ Range from 700 cycies audio to over
600 megacycles u.h.f. « Output trom zero to 125
v, e in cost ¢ Used by 8ignal Corps
¢ Write for information.

GENERAL TEST EQUIPMENT
38 Argyle Ave. Buffalo 9, N. Y.

stoor T Y TRouBLE
FAST!

W.th H. G. CISIN'S RAPID
“TV TROUBLE SHOOTING METHOD”

EARN more money! Locate television troubles by
this quick, entirely rew method. Rapid checks enable

you to locate all fau.ts in record breaking time re-
gardless of make or model! 160 Picture. Naster.
Nound trouble syiuptems. Over 100 Rapid Checks in-

eluding over-all alignment checks, 26 illustrations:

simplified step-by-step directions!

H. G. CISIN, well-known to radio men as a recog-
nized electronle engineer, inventor, technical amthor
and educator, has tramned thousands of television tech.
nicians, many of them now owning their own prosperous
TV service organizations. The results of his vears of
expericnce are embodied In_ this remarkable TV
TROUBLE SHOOTING METHOD.

INCREASE your earning power with the most valu-
able ald to TV servicing ever written! SEND YOUR
NAME AND ADDRESS TODAY WITH s‘ oo
ONLY FOR YOUR POSTPAID COPY. .

* RUSH COUPON NOW! *
CA A X v v K ¥ N ___BAA ]
F. G. CISIN. CONSULTING ENGINEER

Dept. E-2, 200 Clinton St., Bkiyn. 2, N. Y,

-

Enclosed 1s § ., for which please rush

SHOOTINGC‘Bg;'l(i;a)g?.‘d) of your TV TROUBLE'
I NAMS .. .oivivnrararirrrasra riorarararasossn . I
I AQAreSs oe.v v viiannrngararoncsssanansssassns 1

({137 8aEae0Ea80080006800 Zone. .. ... Rtate..
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ADVERTISING INDEX
Ad Ritz Manufacturing Company .

¥ L
Adson Radio & Electronics Company
Airex Radio Corporation ... . .
Allied Radio Corporation .. e
Almo Radio Company ..
American Electrical Heater COmnauy .

American Phenolic Corp.
American Products Corp.
T H .A. T 5 A B u Y Amplifier Corporation of America .
. Arcee Electronics Company
gtlas Sound Corp A S
arry Electronies Corporation .
o_ K_ TUBE SPECIALS gell Ter:en:one Lab(ératories. Inc.
oyce-Roche Book Company ...
Tested Perfect — Standard Brands Bracks Radio DIst. Company ...
—_ uffalo Radio Supply
I“GTKesyls“Broken Guaranteed Ganitol Radio Enginseri
- -81. : gve s b Centralab—Div. of Globe
8 1.29 | eveaT .. 1.00 5
‘88 | ewaGT | . $.90 Certified TV Laboratories ...........
.98 | 12A6_ ... .S9 Cisin, H. G.

VEE-DX foctepecac

LIGHTNING ARRESTERS

at the Lowest Prices

Hew !

G | Electronic Dist. Co
SWILLIAMSON'" 10W HI-F1 | | Goncral Tnqustries Dl

-49 | 12547 ... .89 Clarion Metal Produets ... .. ...

;;2 :ggzggT };;8 Cleveland Institute of Radio Electronics Z-WIRE

.90 | 25L6GT.. .34 Coast Electronic Supply Company .

1.10 | 25WAGT . 1.00 Color TV Laboratories . Ba RW-200

-7 | 3sz56T . .75 Commnrclal Trades Institute .. ... .

C e gonscEqulpment Company .
NO onecor adio Corporation ..
CS OPE.R:CO‘SPE itivit Cornell-Dubilier Electric COrporahon |_|5]'
I oo 2 i e ety Coyne Electrical School ...
‘scregn_Rfs::lu;kg 1&9 tmb:;:so 1”‘!2%;/ EDleFtorest ll T;nlmngt. éneorporated T h e new VEE-D-X
n. Complete dal ube, i eetronie Instrument Company .... .
ﬁggg‘ﬁ{;f:%}t?‘s:l’ ':,""039';)9‘_ Electronic Measurements Company -W|RE Model RW-200 is the
Car Hiike. Boat, Clip Type 5 for 25¢ Federal Electronics Institute popular low-priced ar-
24 Above in Metal Box w/6 parti- Feiler Engineering Company ... . B RW- 204 rester. Similar in design
tions. Slight Corrosion... ...988¢ General Electric Company ... = ......... , and construction to the
LIST

RW.-204, Two saw tooth

contact points  assure

10cye Tﬁf&c":wlﬁg Ssz' Inter- g:::;talc.gbni;aegmnm°m co"_".'""’ The first and only arrester positive protection for
nationally Famous. To 1Mec. for Greyloek Electronie Supply .. .. 1h.at will actpmmodun 4- any 2-wire installation.
E’(‘:T”c"r‘é??x;s foct *’g’ei%’:‘a Hallicrafters Company .. . wire rotator line as well as
S IR T T4 335 05 Harmenic Manufacturing COmpany regular 2-wire transmission "‘\hvw»,
W’ mson Pre-Amn Kit & Tone Harvard Laboratories . line. y
goost Amp ifier ,...... $34.9% Heath Company . f & {':
e EEN LU AL L Hytron Radio Electronics Corporation .. .. SO000000000000000G0 Yoo
super-Wide-Range Hi-Fi Kit: 20 eye to 20 Ke, 10W. industrial Development Engineers Assoc. . . 70 I:il
Max Harmonic Distortion 340 @ Full Output: instructograph Company ......... 5o T A“"‘
L)ﬁaw()@[swlo Xrut PreAmp, Tone Control, RCA ?;snés. 1sland Radio Dist. ... ...... L. . - N ity ot
S8 u AL 11} T T I I I I IR IR R SRR A "
SENSATIONAL 10" Hi-Fi Spike Tdeal 6 Watt Home- JFD M'"“f“”.“”"f Company . The Orlglnul 2-Wire
Size. Concentric Separate Driver-Woofer & Horn Driver Jensen Industries, Incorporated
Tweeter. 30 to 16000cps Range!. .. . . ...... Jersey Specialty Company Rw_3°0
La Pointe-Plascomold Company |
RCA UNIY OUTPUT XFMR Leotone Radio Corporation 6 For use with 2-wire

Lormel Products Company, Inc.

i 2OVt 08 G W58 dhme 't ARY Tead | | McGraw-Hill Book Company slandardiionsmission

Yo o b n s atts s EXC B Pats | | Mottty & Company, lner P, e i o tbie

s C| Mallory ompany, Inc.. R. ~ resistor provide double

A N e e Merit Transformers Company .. . .. protection, RW-300 is

CWor Phone, Gets ONLY s-gnnl you WANT Metropolitan Electronics & instrument’ COmpany manufactured of mois-

to hear. W/data $1.89: 3 for $4.89 Midwest Radie & TV COrporahon ........ istant Mica-fill

Miles Reproducer Company . B“': I.'e"s ;’\‘N 30(')c§' [

WE PAY § 5 § National Radio lInstitute ... . akelite.  RW- -
National Schools .. . 5 highest quality thermo- o0

TOP DOLLAR for Your National Union Radio Corporation . 67 setting plastic.

Niagara Radio Supply . o605 . .103 LIST

Oak Ridge Products ..
EHRFLUS Tu B Es Opportunity Adlets .. .
" | Perfec:‘lon ElectnctCompany

Permoflux Corporation .
REMOVYED FROM EQUIPMEMT Precision Apparatus Company

Maks Your B PROFIT Now. wiien Pr arp Higliesn! Pres-Probe Company®
mamediaie Payment. Progressive Electronies .

500000 5 93
lowtsive Ele R o TV SERVICE
We Buy, Trade ond Sell Tubes & Surplus Equip- uam-Nichals o0 A adic © tion of Americal
ment. Send Us Your Lists ond Prices. REA Vistor Divislon (Ridis Cordration of Aeries) CONTRACT
Radiart Corporation . 65 N
WANTED IMMEDIATELY . . . Radio Apparatus Corporation With every 1951 Model 630 Super-Chassis bought
Cr L] I BB L LLE] T a1, 811 from The 630 Distributors Company, a FREE 30
Ak 2

Radio City Products . .. ......... )
12KU7  PMOTHATL SSORHATL 0H Radio Corporation of America . DAY SERVICE CONTRACT is included (excluding
1PENT  JMTEETL KUERF SIB1EEL] shipping charges).

" 88 LAPOINTE-PLASC%OLU CORP., WINDSOR LOCKS, CONN.

Radio Dealers Supply .............
Radio-Electronit Electronies . .....

__B66A KIT AND XFORMER RADIO SCHOOL DIRECTORY (Page 110) R.C.A. LICENSED 1951 MODEL
ubes, Sckis., xfmr Sv60cye Yy Baltimore Technical Institute  Martin School. Don
Loy 2 oA oKy s | s 0e Candler System Company Milwaukee Schaol of Eng. 630 SUPER-CHASSIS $159.95
UHF Testing. VR92. Ea. 25¢: 5 for $1.00 (E!tlw;:;r’!grc' sI I?l:giit(:‘tlemtli::te ggﬂo“}setll:\l«‘itsefson T Buy 1fhe ;cn)ous 630 chassis with all 1951 improve-
- , Inc. dio- . Tants T
10 for § 7.30 Hollywood Sound Institute  Tri.State College BReIG}-'iTNeESSIngmto:. L" hzioh AGED (iSdalds
IN34 XTALS 75¢ 100 for $71.00 Hoilywood Tech. Institute Valparaiso Technical Inst. | Circui 3 gher voltage Flybac
Indiana Technical Institute YMCA Trade & Tech. Inst. K”;'cud”.Ai-(!‘,lgH?R cfo:T(R.?ﬁSgRRs\Em%IETWv;!I”Yh ﬂfhw
UIPM 1 Radio Speciality Company .97 eye AeClia i S
il Eyw? ncEv? Le!s ’rubEN;l; 1sBUYS e Raytheon Manufacturmg Company T Y| best TV set yet for Fringe Reception. HIGHER
EES Teb Inel flandset As Ta. .. 3 ihH Rider, Tne., John F. ... ... ...... . . ... 77 DEFINITION & CLARITY—with new wide-band
-Egg ll{{eyer, A<G s 5 i(' w1 i h G RmehzrtcBooks. lnlcorporated 66 4/, Mc. video circuits. STEADY PICTURES—with
inging Gen. Assy. Li vew, Less " . . H H i
3 SR G e e st gy | | Sams & Samagty. t; Moward iU iL 30 82 (2 | | wes BCA cansed ' syne circuits, HIGHER -
I:_S/lgl’g;dﬂegel\lerL Le%ngjhe:,AAsl s. iﬁ Solo Elec. Sales Gornoration with TRUE FM sound and 12" speaker.
1 2} . . . . . .
ETomMa Vo riometer Dot Az 1: g 1 Soundtronics Laboratories .. . . LOWER PRICE—because you buy direct from the
m¥am Control Unit, BRAND NEW . Sprague Products Company . } s distributor. All 1951 Model 430 Super-Chassis are
ATI4/APS13 30 Me IF, Less Tubes, As TIs’ 7. Standard Coil Products ... . o o tested for 5 hours before shipment. All tubes and
:261/51-;9512;1%%?11 ’IA(:slhs'e]{.es;ll?eu%e;)snd ...... 32: gtandarii Transformer COrporah n . P parts are guaranteed for 90 days.
mF&RE Time Interval Signal, U f iy 3. teve. El Efectronics Col ey 5 —
a:ral/’CRwKR \,:]rt,r'fiss !!g:ges, Asse 1s £, Supvreme Publications rp. oo 5 SCcmpIefé re::dy E A AT NG R L
BEZ/ARNSA, CAA Appvd. o Less Tubes 1% ervice Contract
PEA7 Plate Supbly Uit 'Less Tubes e Sutton's Wholesale Electronics, Bill . R
e i Sylvania Electric Products ... ... .
berso P C":,'r‘,’rfL"ies“e%ﬂkecsas%s?émd R Tab : | {no extra toxes to pay) 5
Mackay 1688 Radio Xmitter, w/Metal 'Case, Techm'c‘a'l'h'a'dlo Parts . .. . o | .
N 2 B Goodo g ess picture tube
g e, Sl B Sohe bl S | 1Y RS, s NEW PICTURE TUBE SPEC!)
BC. Less £ . - + .
mM299 Ml’l?epAda,;()im,o(l‘]nnd (,Ennd kg % Television Materials, lncornorated . R 02 RE TUBE SPECIALS
BEC4S3 Revr, (190-550Ke)1 New 24 Thomas Electronics .. ) o ) . 6 months Guarantee—Standard Brands
BGAS4a Revr, (3¢ Me) New, Less Tuhes . 1, Thomas Mold and Die Co. Glare Free-Black Face Type
BE122 Mon. Done Fubeas, By, AS 13 i Trio Manufacturing cﬂmnaﬁy DR 16” Rect or Round $38.4§
58 ube: M., £ CICIEINY s e e -
gc:g'l §l:”l‘.l x(fu;:; ;}c), {;:yﬁs {s ; aung;stnl Ibamp Works. Inc. ... ..... — . 17” Rect . B 41.95
R mtr. (. 3- c), s Is p-State Distributors ... Boaco Daao | 19” Round .. 69.75
iégé sﬁlﬁf B%‘:’rog“;zfi' A8 fli """ 5 Veri Best Television Produets, fne. """\ 20" Rect... 0T 69.95
:1 N £E3 ubhes, As Is ' e AR | | YWald FIOUULLS L.l Lt et
SCReSS IFF, Less Tumes. As Is,. .. 101110 & Weller Electric Gorparation : BEAUTIFUL TELEVISION CABINETS
BC733 Revr. 1\/} Less Tubes, é“ LS o L3 Wells Sales Company e .. 7 i : he 630 €}
gf:gcm‘; e t'rs ‘&"acw g‘flANDeﬁfE ibes = Wholesale Radio Parts Company . . .. 106 ispecially designed to fit the 630 Chassis
KLAKS SPECIAL! Brand New for Shower or - adio-Electranics does not cssume responsi- $::t§ mgggt:{g:g: ;;’,Z:‘x:::z:‘;:m:ngg::Y-S"JS
Elg;cyl;z:t;]bdvpr‘uod & Canvas Constr.. Pop- B bility for any errors appearing in above index. co~50|.£1"r: Floor Model—16~ or 177 —walnut
= S s — = ELT e TR .45
_ 1 ILG of o FAE ’IMIdebR; l)l 5 Mi 5 consfv)'Ll:TTE—rloor Model—19” or 20”"—Walnut D
Money Back Guarantee ( Cost o) 3¢ Only n. F| g ¥ or Mahog. .. ......... EEREre PERRRRE B
Order FOB MY C, LI Shpg. Charges & 25% Dep ud ubouf you ” ﬁnd if in AT DOO'; (LT UG S A b TN Il 28
tiviers Suhiect to Chanae Without Notice re pu#_hp()on CONSO 01.85
. ahoga;
- teed PF INDEX
Exper ﬂHIPVIEI\g“\l!)A;‘Il)‘EA%I%l{IN 24 HOURS—
in FR GET YOUR
. 5 & 630 DISTRIBUTORS
Dept.4 RE, 6 ChurchSt.,NewYorké,N.Y.,U.S. A, ud|o COPY FROM 725 Sutter Avenue Brooklyn 7, New York
Corner Church & Liberty Sts., R. 200 YOUR PARTS JOBBER APplegate 7-8580
Phone: WoOrth 2-7230

RADIO-ELECTRONICS for
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and tops in value, you'll buy the

TWIN-TRAX* TAPE RECORDER

"'Choice of Engineers Everywhere''

Compare the guaranteed specifications
of a Twin-Trax Tape Recorder with any
other recorder in any price class. You'll
find that Twin-Trax gives you more fea-
tures, better all-around performance and
more value for your money.
Complete specifications, performance rat-
ings and direct factory prices in our
catalog 5109. Send for it today.
*Trodemark Reg.

AMPLIFIER CORP. of AMERICA

398 Broodway, Mew York 13, H. Y,

TELEVISION RECEIVER—$i.00

t"omplete instructions for building your own televiston
receiver. 16 pages-—117x177 of pictures, pictorial dia-
zrams. clarified schematics. 177x22” complete schematic
diagram & chassis lavout. Also bhooklet of allgnment
instructions. voltage & resistance tables and trouhle-
shiooting hints.—All for $1.00. Write for fres catalogus.

CERTIFIED TELEVISION LABORATORIES
Dept. C, 55067-13th Ave., Brooklyn 19. N. Y

THE RADIUM
ATOMIC
“ SPINTHARISCOPE

.
- 5

R

B \3$ . THE SPINTHARISCOPE is

2 ‘% one of the most amazing

. % : scientific instruments ever

T == ¥ invented. The SPINTHARI-

. /% i SCOPE  demonstrates that
7 radium  actually  destroys

= atoms. [ook into the SPIN-
THARISCOPE and you see
a whole firmament lit up like
a brilliant night sky. You
ohserve thousands of ‘‘stars’”
and untold bright flashes
similar to showers of shoot-
ing stars. Lvery flash is the result of the destruction of one
atam of radium. These fast moving ITellum atoms (also
called Alpha rays) produce a minute Aash of light when
they strike a crystal of zinc sulphide contained in the
SUINTHARISCOVE. The magnifying lens of the instru-
went makes these flashes visible to your eye. The action
keeps on going for over 1800 years.
SU'OPE actually contains a small quantity of radium. If
sou want to see a most awe-insplring sight, witness the
actual destruction of thousands of worlds (atoms are minia-
ture worlds), by simply looking through the lens of the
instrument.

See RADIUM DISINTEGRATED AND DESTROYED
RIGHT BEFORE YOUR EYES!

The RADIUM

x

T
=

SPINTHARISCOPE ﬁ-l"’
Item No. 190 I
—
Price, Postpaid 190 . >
e
HUDSON SPECIALTIES I-h'
CD.. 40 West Broadway. '.\ '-__k

_New York 7. N.Y.

GREYLOCK TUBES
moRe THAN 400 TYPES vuisteD

We're STILL DELIVERING
Better than 90%!

Complete siocks of Standard Brand Lizes, including
AMPERITE—Microphones
EICO_Instrument Kits
XCELITE—Tools

EBY_-Purts

WALSCO—Chemicals & Tools

HOWARD SAMS—Phntofacts

TV Antennas & Arcessories,
Write TODAY for nur Complete Catalag,

GREYL o CK ELecTRoncs

SUPPLY CO.
ept. C-4

New York 6, N. Y.

115 Liberty Streel

APRIL,

1951

Our SPINTHARI- |

Book Reviews

PRINCIPLES AND APPLICATIONS
OF WAVEGUIDE TRANSMISSION,
by George C. Southworth. Published by
D. Van Nostrand Company, Inc. 6V; x
9 inches, 689 pages. Price $9.50.

It is hardly necessary in reviewing
this book to do more than mention the
author’s name. Southworth is the pio-
neer student of waveguide phenomena,
and is personally responsible for a
major part of its development and ap-
plication. His work will therefore no
doubt be used as the standard text.

The first five chapters present a
theoretical discussion of waveguide
theory in higher mathematical terms.
Chapter six gives the same material in
descriptive terms that anyone with a
basic knowledge of electricity can easily
foilow. Practical circuits and systems
are discussed in the remaining six
chapters, and these present much mate-
rial of value for both the engineer and
the non-mathematical techmclan

RAPID TV TROUBLE SHOOTING
METHOD, by H. G. Cisin. Published by
H. G. Cisin, Brooklyn, N. Y. 8% x 11
inches, 23 pages. Price $1.00.

This brochure describes a speedy and
efficient method of locating the source
of 114 different troubles in TV sets.
Troubles are located by following three
basic steps. The first is to classify the
effect of the trouble on the picture,
raster, and sound. Approximately 74
symptoms are listed for picture, 58 for
raster, and 17 for sound troubles. These
separate groups of symptoms are listed
in alphabetical order and each is as-
signed a code nwumber. The code num-
bers are combined to develop a code
designation. All possible code designa-
tions are listed in a table with corre-
sponding classification codes which
show the part or parts of a given cir-
cuit can produce the particular trouble.

The second step involves the applica-
tion of one or more of 13 checks to the
defective section of the receiver.

Step 3 is used on complicated jobs
where the trouble may be caused by two
or more separate defects. It consists of
a number of rapid checks which are
used to analyze, sub-classify, and diag-
nose the trouble in-the shortest time.

No circuit diagrams are provided but
there are a number of oscillographic
waveforms which will prove useful
when working in sweep circuits and in
making over-all alignment checks.

N
(o

“What good is it, I'rofessor—to invent
the world’s smallest radio tube when
you can’t find it?”

Sugpaested by Michael Modrick, Flushing, L. I.

www americanradiohistorv com
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NOW! BECOME EXPERT AT

RADIO-
TELEVISION

IN 4 EASY STEPS!

Complete Self-Training Course
in RADID and TV by Famous
Experts—Takes You BY SIM-.
PLE STEPS From Basi¢ Theory
to Problems of Repair, Installa-
tion, Color TV, etc.
N()W you can do ANY
Radio-TV installation,
service, or repair job l(ke
an expert; operate field-
testing equipment; under-
stand problems of TV,
IM-AM transmission, etc.
Step into a good-paying
job—or start your own
service business. Train
yourself AT HOM o o
IN SPARE TIME 5
with the McGraw- Hill
Basic_ Course in Radio
and

. S
UMDER- |

2296 Pages—
1611 lllustrations
Complete 4-volume
course by outstanding ex-
perts. Every detail clearly
explatned. Over TWO
THOUSAND PAGES of

ESSENTIALS OF
ADIO,

800 pages, 433 illus.
Cireuil Analysis
uam ‘Tubes e Circuits:
Itetector o Amplitier o
Fube Oscillator o Power
Subply e Trausmitting,
Receiving o Ite.
ELEMENTS OF
RADIO SERVICING.
475 pages, 375 illus,
Multimeters o A(C Pow-
er Supply e Speakers o
Antennas o Aute Radns
. Push-Pall  Outgat
Stage

BASIC TELEVISION,
592 nages, 415 illus.
Seauning e Mynchroniz-
ing o Video Signal e
Brightness  Control e
- Reinsertion o Pje
ture e FM  Mlignment
o DPicture Tubes o VHF
and UHF transmission
o Reception
TELEVISION
SERVICING,

429 pages, 388 illus,
Antennas e Transmis-
sion Lines o Test-pat-
tern and Picture Anal-
vsis e Localizing He
ception Trowbles o In

terference Remedies o
Detlection Cirenits
AND MT (‘II \l()[?l’

— e r— s
PARTIAL CONTENTS

step-by-step instruction.
SIXTEEN HUNDRED
“how-ta-do-it"”" illustra-
tions, cross-section dia-
grams, etc. ‘‘Trouble-
shooting”’  charts  show
how to diagnose aoy ra-
din or TV breakdowo.
how to repair it expertly
aod quickly.

Pays for itself many
times over. Cuan_qualify
a beginner for FCC's 1st-
Class License test; shows
experienced technician new
tricks.

SEND NO MONEY

Mail coupon to examine
complete four-volume
course FREE for 10 davs.

No  obligation. WITH
course. you get ABSO-
LUTELY FREE (to keep

whether or not you keep
course)  valuable illus-
trated book. ''Successful
Soldering."" (Reg. price:
$2.00 .

Or you mayv examine /n-
dividwal books FREE for
10 days by checking proper
boxes in coupon. Mail
coupon at once!

FREE 10-DAY TRIAL COUPON |
McGRAW-HILL BOOK CO., Inc., Depf RE-4,
327 West 41st St.. New York 18, l

Send me tor 10 days’ FREE LXA\/HNATION
[0 McGRAW-HILL's Basic Course in Radio & TV I

. including Essentials of Radio. Elements of
Radio Servicing, Basic Television, Television I
Servicing (Total retzil price of four books $22.50

-Special Course Price: Onlv $19.95 in easy in-
stallments). Also send. ABSOLUTELY FREE.

‘Successful Soldering.’” If not Sahshed I owill
return books; pay nothing; and keep * ‘Successful I
Soldering” free. Otherwise, T will send only
$1.95 plus postage then: and balance in 6 monthly l

— — — — —— — —

installments of only $3.00 each.
If you wish to examine books individually, check
FREE

below the ones you wish for 10 days’

EXAMINATION:

0O Essentials of Radio,
$6.00

[ Elements of Radio Servic-
5 irq. $4.50

[ Basic Television,$6.50 [ Television Servicing, $5.50

For each book I kezp, T will send $2.00. plus

postage, within 10 days; balance in easy monthly

nstallments.

Name ...

AdAress oo

City Lo State L l
0 WE PAY POSTAGE if you enclose first pay

ment of $1.95 when ardering course, or full pri,
of book when ordering individual books (pric
abnve] Same 10- d:xv Return Refund annlea

— —
.=
m
ES
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This list represents only a few types of Special Relays.

Whether you require large quantities of relays for
production runs or single units for loboratory or
amateur work, Wells con make immediote delivery

: We also have h .C.
ind srvs you'n sebstantinl part of e cask e also have huge stocks of Standard D.C. Telephone

Relays, Midget Relays, Contactors, Keying Relays,
Rotary and Slow Acting Types as well as many
others. Write or wire us about your requirements.

STOCK NO. VOLTAGE OHMAGE CONTACTS MANUFACTURER & NUMBER PRICE
R-503 12/32 VDC. 100 38, 2C G.E. Ant. Keying 500W 2C6530-653ARL $225 » .
R-749 600 VDC. Max, 28 Amps. Allen Bradley 810 Dashpot 5.95 Wide Selection
R-804 550 VAC. e 1B/38 Amps. Culter Hammer C-261173A34 Contactor 3.50 .
R-250 115 VAC. Adj. Cir. Breaker .04-16A  Weslinghouse MN Overload 1295 of Electronic
R%g 220 VAC. .. 1B Adlake 60 Sec. Thermo Delay 6.95 C f
R- 27.5 vDC. 200 1B Edison 50 Sec. Thermo Delay 4.25
R-686 115 VAC. 2C Leach 1157T-5/20 Sec. ADJ. Delay 195 omponents
R-246 115 VAC. oo0 1B Cramer 2 Min. Adj. Time Delay 8.95
R-246A 115 VAC. 1A . Cramer 2 Min. Aaj. Time Delay 8.95 uf WELLS
R-611 24 VAC. 1A/30 Amps. Dusakeol BF-63 4.25
R-283 12 vDC. 125 AC/10 Amps. Onan Rev. Current 3H4512,R24 1.00 T b
R-614 18,24 VDC. 60 1A/15 Amps. Rev. Current Cutout 3H2339A/E1 3.50 upes
R262 el 200 1c W. U. Tel. Co. 41C Single Current 3.75 Resi
R-245 12 Vo, 25 310 MICBleK LEVEE  oeeone e e . % esistors
R-527 6,12 VDC. 50/50 In Series 227668 For Scr-274N 95
R-544 12,24 VDC. 60/60 1c G.E.ZPush Button Remote Relay Condensers
4CR2791-R-106C8 1.65 .
R-255 ——— . 1A G.E. Pressure Switch /2927B100-C2 5 Wire & Cable
R-669 75 VAC. 400CYC. 1B, 1A Clare 400 .95
R-660 6 VDC. 34” Stroke Cannon Plunger Relay #13672 .95 Volume Controls
R-651 24 vDC. 100 Solenoid Valve 2.50
R-295 12 voC. 275 Annuncitar Drop e tievene, 215 Co-ax Connectors
R-230 5/8 VDC. 2 2A,1C Guardian Ratchet Relay 215
R-813 12 vbC. 12 Wafer Ratchet Relay From Scr-522 4.25 RelOYS
R-275 12 vDC. 750 1A.1B. IC Guardian BK-10 2.75 .
R-716 24 VOC. 70 2475 Amps. BK-13 1.45 Rectifiers
R-620 6/12 VDC. 35 2C, 1A Guardian BK-16 1.05
R-629 9,14 VOC. a0 1€/10 Amps. Guardian BK-17A 1.25 Transformers and
R-778 8 vDC. 4500 1C/5 Amps. Kurman BK-24 210 Chokes
R-720 24 VDC. 50 2€. Ceramic 45A High Power 1.35
R-500 12 VDC. 10/10 2C/6 Amps. Str. Dunn. Latch & Reset 2.85 Micro Sw“ches and
R-816 12 vDC. 10/15 2C/6 Amps. Guardian Latch & Reset .. 2.85 T I
R-811 48 VDC. 8000 1c Sizma 4R lgg oggles
R-524 24 VAC/DC. Boa | 80000000000 dwards Alarm Bell &
R-838 90,120 voc./ 925 2A Allen Bradley-Bulletin 5702 Antennas and Acces-
Motor Control 4.50 sories
R-839 100/125 VDC. 1200 3A Allen Bradley-Bulletin #200E
Motor Control 4.50 Electronic Assemblies
R-840 115 vDC. 1200 2A Allen Eradley-Bulletin 209 Size 1 .
Motor Control W/Type "N** Thermals 5.50 Dial Lighf Assemblies
R-841 115 VDC. 1200 17 Allen Bradley-Bulletin 4709 Size 2
Motor Control W/Type “N"” Thermals 25.00
R-842 115 vDC. 925 3A Allen Bradley-Bulletin £709
Motor Contrel W/Type “N' Thermals 5.50
R-843 115 vDC. 1200 3A Allen Bradley-Bulletin /200
: Motor Control 4.50 N o T l c E |
R-844 115 vDC. 1200 3A,1B Allen Bradiey-Bulletin /202 =
Motor Control 4.50 i d
R-845 220 VAC. Intermit. 3A Allen Bradley-Bulletin 4704 Although our offices an
Motor Control 4.50 showrooms were recently de-
R-831 7.5/29 VDC. 6.5 ;A%SOAX, 1000A Surge teach B-8 g;g stroyed by fire, we are con-
R-837 110 VAC. .. A/30 Amps. each 6104 i . .
R-835 24 VDC. 2800 1A Dble. Brk./10 Amps. Wheelock Signal, B1/39 1.95 ducting  business as  usual
R-836 220 VAC. . 2A Ddle. Brk./10 Amps. Wheelock Signal, A7/37 345 from our new address.
R-566 115 VAC. (Coil only, Not a complete relay) Leach #6104 5
R710 150-Ohms. Coil Only Guardian #38187 950
. . e .
Write For New Wells Catalog Each relay is new, individually boxed, and unconditionally guaranteed by Wells

TELEPHONE: SEeley 8-4143

SALES, INC.

833 W. CHICAGO AVE, DEPT. Y, CHICAGO 22, ILL.

Ka anndl

PRINTED IN TRE U. S. A. BY THE CUNEO PRESS, INC.
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You wouldn’t risk
your business on
the turn of a card

... but a survey of hundreds of
servicemen shows that 57% order
capacitors by rating, without
specifying a brand. Why risk

your reputation on parts that may

not deliver top performance?

Make Sure! Make it Mallory!

You’ll get top performance every time you make it a Mallory Capacitor ., ..
top performance that stems from uniform capacity, long life, and outstanding

service at high temperatures and heavy ripple currents.

Mallory produced the first dry electrolytic capacitor and has led the way in
setting new standards for smaller sizes, uniform mounting, and resistance to
heat in continuous service. Every Mallory FP assures you of trouble-free

service, cuts down on comebacks.

MALLORY You will like the Mallory Plascap*, plastic tubular capacitor,
PLASCAP = ! Ruggedly molded and ly sealed . . . it has clearl
tE too! Ruggedly molded and securely sealed . . . it has clearly
\ identified, permanently fastened leads, and stands up under
T = high temperatures.
The plastic tuhular specifically Don’t be satisfied with less than the best. It costs no more to
designed to meet your field service .
prohlems. Available in a complete get the top performance that only Mallory Capacitors can

range of ratings. give you! *Trade Mark

Depend on your Mallory Distributor for precision quality at competitive prices

P.R. MALLORY & CO., Inc.. INDIANAPOLIS 6, INDIANA
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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-

Keep informed—stay. in touch with your RCA Tube Distributor

<@

' <® RADIO CORPORATION of
LY

QUALITY OF

RCA TUBES IS

| RADIOTRON | ot

4

| |
EL:;I CTRON Tygg mcm*‘””‘
TUBE \

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 betweer 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.

ELECTRON TUBES

www amerieanradiohistorv com

UNQUESTIONED ]

PINCHE® END
gy OF CAI4ODE . 1OMyIEW OF
—_— PINZHED AMD
WEEDED END OF
CAWODE

WHEN ENATED

)
& catHODE Tas ©

A4D VIBRATION
| _ DaMPER *

AMERICA

NARRISON, N.J.
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