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You're a Radio Man...we’re a Radio Company...

...80 lets make money together

HERE’S HOW!

We’ve been telling millions of radio listeners and television
viewers that you, the Radio Service-Dealer are best qualified
to sell and install RCA Radio Batteries. You can capitalize
on this national advertising coverage right in your own
neighborhood by stocking and promoting fast-selling RCA
Radio Batteries.

We help you advertise for repeat sales on the RCA Radio
Battery carton itself. Volume-type RCA Batteries carry a
printed message directing the portable radio owner back
to yox for replacements. And a special space is provided
below this message for you to imprint your own name and
address with a personalized stamp which you may obtain
from your RCA Battery Distributor. You can make more
money selling RCA Batteries because customers come back
to you for battery replacements.

We create new, ready-made markets for you. The revolu-
tionary new RCA VS236 and VS216 Batteries make pos-
sible the design of personal portables having a “Balanced
Life” battery complement which will provide 10 times
longer playing time without battery change than previ-

RADIO CORPORATION of AMERICA

RADIO BATTERIES HARRISON, N. J.

ously possible. The new RCA Victor Super “Personal”
radio was designed especially for these new battery types.
Here’s a whole new battery replacement business open to
you when you sell RCA Radio Batteries.

For the whole exciting profit-building story, call your
RCA Battery Distributor today. Let’s get started selling
RCA Batteries together . . . right now.
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You Practice COMMUNICATIONS || You Practice Radio SERVICING
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form procedures de- for practical experience and
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0 to earn EXTRA
cast Station operss mcney in spare
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time.

Learn Servicing or Communications
Practice at Home i Spare Time

Da you want good pay, & job with & bright future and
security? Would you like to hsve a profitable shop oF
stost of your own? If so. find put how you can realize
veur pmbition. in the fast grewny, prosp-rous RADIC-
TELEVISION industry. Even withcut Television, the in-
dus:ry is bigger than ever before. 90 mikion home and
aate Radios, 3100 Broadeasting Ststions, axpanding use
of Lvistian and Police Radis, Mirro-wave Relay, Two-way
Racie for buses, taxis, etc.. are making opportunties for
Servicing snd C ications Techniciaas and FCC-
g Licerised Operators.

4 Television is TODAY'S Geod Job Maker

1 € TR, Povcingg
] In 1950, over. 5,800,000 TV sets sold. By 19854, 25,000,000
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Keep your job while training. .Hundreds of auccessful RADIO-TELE-
VISION TECHNICIANS I trained had mo previous experience, some
only a grammar sciaool education. Learn Radio-Television principles froms
illustrated lessors. Get PRACTICAL EXPERIENCE—vuild valuable
l\ multitester—experiment with circuits common ' Radio and Television.

Keep all equipment. Many students make $5, 310 extra a week fixing
neighbors’ Radios in spare time. SPECIAL BOOKLETS atart teaching
you the day you emroll.
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for Security! Good-Paying Jobs!
MAKE THE MONEY YOU'VE ALWAYS DREAMED OF!

LEARN RADIO
-TELEVISION

AND ELECTRONICS
BY EASY SHOP METHOD
TRAINING AT HOME:

Let NATIONAL $CHOOLS —a resident-training school for nearly 50 years—train you at home for
today's unlimited opportunitics in Radio-Television-Electronics. National Schools is one of the
largest schools of its kind. It is located in Los Angeles—the center of Radio and TV world! It has
four large buildings of modern shops and labs. Its faculty is considered tops in the business.

N You get e - You learn from lessons prepared by experienced
9 A e r A} instructors and engineers, Men who are successful
all the pa rts—even tubes!— r Cerrr rrr Radio and Television technicians, Men who have

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

FREE BOOK

TELLS YOU HOW!

Page after page—in color—tells you every-
thing you want to know.’Mail the coupon.
Get this valuable book teday. And if you
hurry—~YOU GET A FREE-SAMPLE LESSON,
TOO! Shows how easy National Schools
Home Training is. Mail the coupon today.

Today’s Shortage of Trained Technicians
Creates Chance of a Lifetime For You!
Think of it! With guided missiles, radar, and other
electronic devices so important to national defense!
With big, new developments in TV. With over
€0,000,000 home and auto radics, over 12,000,000 TV
sets. With more than 3100 radro stations...over 100
TV stations — and more building every day... yes,
imagine the great opportunity you have today!
YOU are wanted in Radio-Tclevision-Electronics!
America's fastest-growing fiel¢. High-pay jobs—the
kind you've always wanted — are waiting for YOU!

Job Security! Big Money! For YOU!

in Today’s Expanding Industries!
Trained Radio and Television te;hnicians really make
important money these days. Thousands of National
Schools graduates—men just like you—are earning
good money all over the country. Why not you?
And —National Schools graduates get the personal
satisfaction of being highly-skiiled technicians, Men
people respect. Men who enjow their work—rather
than having to drag along in Just any old job.

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

In almost every state—and many foreign countries—
National Schools graduates are filling big jobs with
famous companies. Or running their own suecessful
businesses. What are YOU waziting for? National
Schools training is complete training. So when you
graduate yon ean take advantage of today's big

. You Train At Home—In Your Spare Time

rrn .
rr ‘Il ll]llll N
_L |

(R F i

National Schools Shop Method Home Training gives
you basic and advanced instruction in ail phases
of Radio-TV-Electronics. And remember--your train-
ing is based on resident school training principles.
You learn fast from hundreds of diagrams and pic-
tures. All instructions are written by experienced
technicians who work in Radio and TV every day.
All instructions have been developed and tested in
National Schools’ own labs and studios, which are
equipped with the latest RCA equipment. No wonder
this National Schools course is so up-to-date, prac-
tical, interesting, And so easy to learn! And no won-
der it is held in such high regard by leaders of
American industry! Approved for eligible Veterans.

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

WE SEND YOU LOTS OF Pel“'s
IKE THIS! .
LIKE THIS "

15
=
With Naticnal Schools Shop Methed Home Training.
you get basic principles and plenty of practical train-
ing. You learn by doing. No wonder you learn sofast!
We send you many parts—all of professional, modern
quality. You do lots of practical experiments. You
advance day by day, step by step. Until you can even
build the modern Superheterodyne Receiver
you see above —plus other important testing
units. The free book tells you all about it. The
free sample lesson shows how easy the training
is. Use the coupon. Send
today — without fail!

trained 1000's of men like YOU!

Only National Schools Gives You This

Professional Multi-Tester!
You get this amazing, new testing instrument -fac-
tory-made and tested—complete-ready to use! Simple
to operate. Aceurate and dependable. An instrument
every Radio-TV man needs. Light enough to carry
around--so you can use it at home or on service calls,
You'll be proud to own this valuable equipment.

Here are only a Few of the
Good-Paying Jobs You Can Choose
Radio Station Engineer, District Service Mana-
ger, Aircraft Radio Inspector, Own Your Own
Repair Shop, Inspector Technician, Service
Specialist, Special Government Jobs,Complete
TV Service, Sound Truck Operator. Many more!
National Schools graduates have secure, good-
paying jobs like these! So don't wait—maul the cou-
pon today. Now-—while you're thinking about it!

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

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

NATIONAL SCHOOLS

LOS ANGELES 37, CALIFORNIA o ESTABLISHEDcl 905

In Canada: 193 E. Hastings 8t.. Vansouver. B

RG-82 Mail in envclope
or paste on

penny post card.

Mail me FREE the book mentioned in this ad. Also a free sample lesson.
T understand no salesman will call on me.

AGE

' DON'T PUT 2000 Suuth Hgueros S1reat
'r OFF.' Los Angeles 37, California
GET THE
BIG SALARY e
You "‘ VE ADDRESS.

ALWAYS o

WANTED!

e, ZONE STATE

[Q Check here if you were released from the Service less than 4 years ago.

MAIL THIS COUPON TODAY—WITHOUT FAIL!

opportunities in Radio-Television-Electronics — fast, B BN BN A B AN AR NN OE A BS BE R B S SN S N S A A ‘
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REPLACEMENTS

reduce picture quality

RAYTHEON MANUFACTURING COMPANY
Receiving Tube Division

gxm én Eeclronics Newton, Mass.,, Chicago, lll, Alanta, Ga., Los Angeles, Calif.
RECEIVING AND PICTURE TUBES » RELIABLE SUBMINIATURE AND MINIATURE TUBES « GERMANIUM DIODES AND TRANSISTCRS « RADIAC TUBES » MICROWAVE TUBES
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. the naw oworld of U

ELECTROMICS

When you find success in your chosen field, you may look
back on one small incident that changed the course of your
career. It may be a conversation you had. It may be the day
your father bought you a radio kit, or the day you applied
for a job just when somebody was needed. It may well be
(as it has for thousands) the day you took two minutes to
request the free CREI beoklet called “Your Future in the
New World of Electronics.”

When you read this fact-packed booklet, you will get a
complete picture of the electronics industry: where it is
going. and what you can do to rise with it. For here is a
field expanding so rapidly that the most optimistic experts
fall short in their predictions.

RADIO =TV =

ELECTRONICS

Will these fast-growing industries
leave you behind . . .

or skyrocket you up with them?

<= Send for this free CREl booklet today...and find out!

knowledge—via study. CREI knows what it means to grow
along with a booming industry. This year CREI is cele-
brating its 25th Anniversary, having started in 1927 in the
early days of radio-electronics. Since then CREI has pro-
vided thousands of professional radiomen with technical
educations. During World War II, CREI trained thousands
for the Armed Services. Leading firms use CREI courses
for group training in electronics at company expense;
among them are United Air Lines, Canadian Broadcasting
Corporation, Trans-Canada Airlines, Sears Roebuck & Co.,
Bendix Products Division, All-American Cables and Radio,
Inc., and RCA-Victor Division and Mochlett Laboratories.

CRET courses are prepared by rec-

Consider the 108 TV stations now
operating, and the 2,073 more made
possible by the recent FCC “un-
freeze.” Consider the 17,000,000 TV
sets and 100,000,000 radios now in
operation. Consider the gigantic
defense orders for electronic equip-
ment and installations.

Consider the thousands of radio-
equipped fire and police depart-

CREI Resident Instruction (day or night) is
offered in Washington, D. C. Here work is
done with the latest equipment, in ideal sur-
roundings, under close personal supervision.
New classes start once a month. For a CREI
Residence School catalog, check the last

line of the coupon below.

ognized experts, in a practical, eas-
ily-understood manner. You get up-
to-date study materials; your work
is under the personal supervision of
a CREI Staff Instructor. You choose
your own hours of study at home.
Upon completion you join the many
CREI graduates who have found
their diplomas keys-to-success in

Radio, TV and Electronics, CREI

ments; the radio-equipped rail-
roads; the hundreds of cities with 2-way radio service for
cars and cabs; the wide-ranging field of aviation communi-
cations—radio-controlled aircraft, navigation-and-traffic con-
trol, airport stations.

Consider the maritime world with its radar and navigation
aids, fathometers, ship-to-shore and ship-to-ship communi-
cations. Think of electronic heating, Fax and ultra-Fax,
clectronic medicine, electric computers, and all the indus-
trial applications of electronic know-how.

Then think of the unlimited number of positions to be
filled—in development, research design, production. testing
and inspection, manufacture, broadcasting, telecasting, and
servicing. Luck won’t get you a job. Contracts won’t. Knowl-
edge will. You will have knowledge if you prepare now—
if you are alert enough and ambitious enough to obtain that
knowledge—if vou take two nrinutes to send for “Your
Future in the New World .of Electronics” afid then follow
the plan it describes.

This helpful book shows you how CREI -Home Study leads
the way to greater earnings through the inviting opportuni-
ties described above. However, being an accredited technical
school, CREI does not promise you a “short-cut.” You must
translate your willingness to learn into salable technical

AUGUST, 1952

alumni hold many top positions.
At your service is the CREI Placement Bureau which finds
positions for students and graduates and now has many
more requests for personnel than can be filled. Talk to men
in the field and check up on CREI’s high standing in elec-
tronics instruction. Determine for yourself right now that
your earnings are going to rise with your knowledge—and
that you will rise with this booming industry. All this CREI
offers you, provided you sincerely want to learn. Fill out the
coupon and mail it today. We'll promptly send you your
free copy of “Your Future in the New World of Elec-
tronics.” The rest—your future—is up to you.

MAIL COUPON FOR FREE BOOKLET

e e

[]

! CAPITOL RADIO ENGINEERING INSTITUTE

1 Dept. 148D, 3224 16th $t., N.W., Washington 10, B. C. |

: Send booklet ““Your Future in the Now World of Eléctronics™ and course outline. -
4 CHECK CITV, FM & Advanced AM Servicing ] Aeronautical Radio Engineering
8 FIELD OF Y (1 Practical Television Engineering

8 GREATEST (O Broadeast Radio Engineering (AM, FM, TV)

§ INTEREST ) O Practicai Radio Engineering

]

B ONGME . e e e
]

: B T S
: City.cvevennn. ) 80,,06060006006008056000000000006 Zone State...........
H If residence school in Wash., D. C. preferred, check here [] [}

P o o O e ) o e
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tv full-line*

components give
universal coverage

NEW IMPROVED HVO-.7

FOR GREATER COVERAGE

Tapped AFC Winding. Covers Admiral Chassis 21-24
Series,

MWC-t UNIVERSAL WIDTH COIL

(3-27 MH) A Tapped Secondary For AGC or AFC.

IF-RF COILS 5k
Only complete tine of TV replacentents

"“COSINE"” YOKES
Complete with leads & network.

MATCHED FOR DIRECT DRIVE

HVO-8

A-3080 Vert. Mtg
A-308t Horiz. Mtg.
Autoformer

MDF-30

KIT NO. 1000

MATCHED SET FOR SPEEDY
PROFITABLE SERVICE!

MERIT . ., . HQ for PRACTICAL TV
Service Aids

MERIT'S 1952 Catalog No. 5211 with new
MERIT IF-RF Coils.

Other MERIT service aids:

TV Repl Guide No. 404, 3500 models &
chassis.

Cross Ref Data, IF-RF Coils, Form No. 14,

See your Jobber or write: Merit Coil and
Transformer Corp., 4425 Clark Street,

Chicago 40.

These three MERIT extras help
you:

Exclusive: Tapemarked  with
specs and hook-up data.

Full technical data packed with
every item,

Listed in Howard Sams Photo~
facts.

*Merit is meeting the TV im-
provement, replacement and con-
version demand with a line as

complete as our advance ine
formation warrants!

POOR MAN'S HI-FI system is prom-
ised in a speaker developed by Dr.
Jordan J. Baruch and Henry C. Lang
of the Massachusetts [nstitute of Tech-
nology Acoustics Laboratory. Four mod-
ified 5-inch speakers in a one-half cu-
bic foot enclosure give sound output
flat within 3 db from 40 to 11,000 cycles.
Only two watts audio power is used,
with an acoustical output of one-half
watt.

The speaker cabinet is like a cubical
box with one-foot inside dimensions cut
diagonally across top and bottom. Four
speakers are mounted on the diagonal
face. Fifteen 15/32-inch holes are
drilled in the top. These take the place
of the ports in bass-reflex types of
speakers. Mounted in a corner with the
holes up (or down, if the speaker is
mounted near the ceiling), these holes
are said to produce an acoustic mirror
effect in conjunction with the walls,
doubling the virtual size of the enclos-

ure.
The speaker, for all its apparent sim-
plicity, is no job for the home con-

Courtesy Ultrasonic Corporation

The speaker fits neatly in a corner.

structor, its developers warn. Its secret
is careful measurement and engineer-
ing, with each part carefully selected
and modified for its function. Speakers
of a different type might call for match-
ing changes in the size and pattern of
the holes or the volume of the cabinet.
Several manufacturers were said to be
planning to manufacture the unit in
quantity at a price which would pro-
vide moderate high-fidelity within the
reach of an “instructorial salary.”

The device was first described and
demonstrated at the May 22 meeting of
the Radio Club of America in New
York City.

WWY'S STANDARD FREQUENCY
services now include simultaneous
round-the-clock transmissions on 2.5, 5,
10, 15, 20, and 25 me. Carrier frequen-
cies have an accuracy of 1 part in 50
million (.02 cycle per megacycle). Am-
plitude modulation of 440 cycles and 600
cycles is used for alternate 4-minute
periods. These are separated by 1-min-
ute time announcements in which each
second is marked by a 1-kc pulse. Warn-
ings of propagation disturbances and
predictions of transmitting conditions
in the North Atlantic area are sent in
code twice every hour. WWVH (Ha-
waii) provides a similar service on 5,
10, and 15 mec only.

www.americanradiohistorv.com

The Radio Month

TV SET OWNERS believe in their
service technicians. This was discovered
in a poll conducted recently by leading
pollster Elmo Roper, under the sponsor-
ship of RCA Victor and the RCA Serv-
ice Company. An overwhelming major-
ity (86%) of all television set owners
who have had their sets serviced have
a high opinion of the quality of the
work done. A large majority also con-
sider the TV service technician to be
courteous, prompt in responding to
calls, and fair in his charges.

“Recently published articles have re-
flected on the honesty and competence of
television servicemen by charging that
the TV public was being gouged,” said
E. C. Cahill, president of the RCA Serv-
ice Company. “While we knew from ex-
perience that these reports were based
on isolated instances and did not re-
flect the true character of the serv-
ice industry, we were disturbed by the
unfair and misleading impressions they
were creating among the public. So we
commissioned Mr. Roper to get the full
facts from the people who were best
able to judge—the TV set owners.”

The Roper survey polled 5,000 fam-
ilies, representing an accurate cross-
section of adults in television areas
throughout the country. The findings
are based on the replies received from
over 90% of the television homes in the
sample. The survey is believed to be the
first scientific, impartial, nationwide
sampling ever made to determine the
true public attitude toward the techni-
cians who install and maintain the na-
tion’s 17 million TV receivers. While
other surveys have been conducted on
this subject, they have been confined to
local areas.

“The findings have fully substanti-
ated our confidence in the ability and in-
tegrity of television technicians,” Mr.
Cahill stated.

“For example, when the set owners
who had had service calls were asked to
evaluate the work done, only 7% ex-
pressed dissatisfaction. A sizeable ma-
jority, 68¢%, replied the work was
‘really good,” while 18% described it as
‘fairly good.”” (7% did not reply.)

When asked if the technician who
called to service or repair a set was
pleasant and courteous, only a fraction
of 1% gave a negative reply. Almost 9
out of 10 of these respondents, 887,
said he was “pleasant and courteous.”
Another 6% considered the techni-
cian’s manner “satisfactory.” (6% did
not reply.)

The public maintains a similar high
opinion of the promptness of service
technicians, the survey reveals. Three
out of four said they thought the work
had been done in a reasonable length
of time. Only one out of five felt he had
had to wait too long. Even on the deli-
cate matter of price, the TV set owners
had a high opinion of their service
technicians. In spite of the articles
which have appeared purporting to “ex-
pose” television technicians for over-
charging their customers, two out of
three customers described the service
charges as ‘“entirely reasonable.” Only
one out of ten considered their service .
bills “too high.”
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IN YOUR own HOME .é’moz

—with the aid of BOTH
HOME EQUIPMENT
and HOME MOVIES

What will mailing the coupon below do for YOU ?
Work over  Jyst this! You'll find out about one of today's most
300 remarkable .. . practical ways to prepare to get into
fascinating America’s amazmg billion dollar opportunity field of
e o TELEVISION-RADIO-ELECTRONICS. You'll see
experimenis 1 ,w to get into fascinating work that pays well...that
W"h.”‘“ offers one of America's most promising futures...
equipment that enables youtostart yourown business almost ‘‘on

over 309 "’"" a shoe string,” if you prefer this to a job opportunity.
10 erimen o And above all, you'll get some GOOD NEWS
- 1334 EN‘ . R

cinoti? ‘\Gs“ N oants especially welcomed by men anxious to earn REAL
"om‘b m‘_gcd“’ L MONEY in thisthrilling field. For you'll seethat NOW
of Electr® KEEP. you can get the kind of practical, laboratory-type
whi h yov mmer® training so desirable for making real progress in
auild val o ont—0% EeElX‘{}?}ga gg)‘lj\'}% Electronics . . . and WITHOUT

= st eV ich you .
°':\.\¢ ‘e“,w\'; quality You’ll see that DeForest’s Training, Inc. sends
show? ':‘.‘ include® @ gy for everything needed to set up your own HOME LAB-
e. 1 'scopE -a ORATORY. You get and keep the same type of basic
sc\\-\_-o work: . ctof electronic equipment used in our modern Chicago
isio® e proie co- Training Laboratories.You get home training that

16 mm- ﬂ\‘:';“ywoo o"" det- includes the knowledge and experience gained

s iev wont  from training thousands of students first hand
= octive asp WP L er.  in Chicago. And to top it all, you use DTI’s
duced in* \p v v...be amazingly effective and exclusive home train-

;g V
ot aid 1° :':“ (o,ut.-,eoﬂ‘ 4o-read  ing aid~-INSTRUCTIVE MOVIES, But why
adamen not get the complete story? Mail coupon
_ today for information-packed literature.

o ) 1
A ENIOY ik how oss EMPLOTO, MODERN LABORATORIES

essons- e .gOodl‘ o o::, :‘ 9 If youprefer, getall your preparation
Get O" TicE Lstance n NESS.  in our new Chicago Training Lab-
s.EN‘ SERVICE 19 ' g R de!ﬂ“’ oratories—one of the finest of its
graduatin3 < AND SER omplete kind. Ample instructors, modern
u“:: SA“; Say for the equipment. Write for details!
yov, pol\
Mail €0¢ MILITARY SERVICE!
Get BOTH of these colorful, If you're subject tomil-
information- packed folders itary service, theinfor-
FREE mation we have for

you should prove
very helpful. Mail
coupon today.

DeFOREST'S TRAINING, INC., DEPT. RE-8-1
2533 N. Ashland Avenue, Chicago 14, Il},

i
| would like valuable, I
information-packed folders showing how | may get stcrted
toward a good job or my own business in Television-
Radio-Electronics. '

NC.

DeFOREST'S TRAINING, |

Name_ _ . e __Age.

AFFILIATED WITH e - ASEeom I

Oe Vry Technical Institute Street oo APt I
CHICASO 14, ILLINOIS City __________ = N Zone____. State _ ___ _ ___. [
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Famous Guns

2

Elgin Cutlass-Pistol, Caliber .54,

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

Kentucky (actually Pennsylvania)

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

Instant-heating
Weller Soldering Gun

for light or heavy work. Dual
heat greatly increases tip life.
© o Switch instantly to high or

low heat as job requires. Pre. P
focused spotlights end “blind soldering”. Exclusive
tip-fastening arrangement assures full, constant heat.
Shatter-proof plastic housing. Perfect balance. Low-
cost, replaceagle tips, Pays for itself in a few months.
See at your Distrir

,

butor or write for Bulletin direct.

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

SOLDERIN
The Finest Soldering Tool for the Finest Craftsmen

www americanradiohistorv.com

TRANSIT RADIO'S LEGALITY was
upheld by the U. 8. Supreme Court in a
7 to 1 decision. While supporting the
majority opinion permitting broadecasts
to public transit vehicles, Justice Black
expressed the belief that broadcasts of
news, speeches, or propaganda would
violate the First Amendment. Oppo-
nents of transit radio plan to continue
their fight by seeking Congressional
legislation.

BINAURAL BROADCASTING, uti-
lizing AM and FM outlets for simulta-
neous transmission of separate sound
pickups, was demonstrated late in May
by KOMO-AM-FM, Seattle, and WGN-
WGNB, Chicago. Dual receivers, audio
channels, and speaker systems are re-
ported to have reproduced the programs
with phenomenal realism.

TV IN YENEZUELA will be operating
by November. A government-run 10-kw
RCA transmitter in Caracas, the capi-
tal, will furnish non-commercial ecul-
tural and educational programs.

EMPORIUM SECTION OF THE IRE
will hold its 13th annual Summer Sem-
inar at Emporium, Pennsylvania, Fri-
day and Saturday, August 15th and
16th. Four papers on late television de-
velopments will be presented. Two will
be given Friday evening after the open-
ing cocktail party and banquet, and the
others the following morning. The Sem-
inar will close with a picnic Saturday
afternoon. Information regarding res-
ervations, transportation and tickets
can be obtained from Francis T. Quig-
ley, General Engineering Department,
Sylvania Electric Products, Inc., Em-
porium, Penna.

NEW LIGHT on northern lights was
cast by Harvard astronomer Dr. Donald
Menzel at a recent meeting of the Amer-
ican Physical Society. Clouds of ionized
particles erupted from the sun are nor-
mally deflected by the earth’s magnetic
field. Strong concentrations, reinforced
by cosmic debris, break through the field
at its weakest point—just below the
North Pole—and produce dazzling aur-
oral displays when they collide with
dust particles in our upper atmosphere.

CANADA'S FIRST TV STATIONS
were expected to start transmissions in
July. According to Fergus Mutrie of
the Canadian Broadcasting Corporation,
Montreal (channel 2) is to send test
patterns and International League base-
ball games intermittently from July 25
until the station’s formal opening early
in September. Toronto (channel 9) will
start about the same time.

A microwave relay link to Buffalo,
New York, will enable Toronto to carry
U. S. network programs. An extension
of the link to Ottawa and Montreal,
now under construction, is scheduled
for completion early next year.

Both stations will have 5-kw trans-
mitters with multibay antennas, giving
an effective radiated power of 26 kw.
American standards will be used.

Program policy is still undecided, but
will probably divide time equally among
Canadian commerecial, U. S. commer-
cial, and local sustaining programs.

—end—
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Double Your Pay’

Edward H. Guilford
Executive Yice President

Want To

How To Pass

comvere: LICENS
EXAMINATIONS

GET THIS AMAZING NEW BOOKLET FREE!

HERE IS YOUR GUARANTEE
1euts How— Rl TELLS HOW—

tinve your training with- N N
out odditional cost of Our Am°1|ng|y Effective

WE GUARANTEE |&.%005cr | sosrnbine service
7O TRAIN AND COACH YOU AT HOME | “inarion wifhin 0 dovs Helps CIRE Students Get Better Jobs

IN SPARE TIME UNTIL YOU GET ofter complefing your | ‘Here are a few recent examples of Job-Finding resultss
GETS CIVIL SERVICE JOB

YO U R I cc LICEN SE ““Thanks to vour course I obtained my 2nd phone llten;< and am Row olr;mln)ed by Ciril
G Lakes Naval Training Statton as_an Equipment Special
Serviee w Gret - Mtd. Del., McHenry, Til

Kenneth R. Leiser, Fair Ouaks,

If you have had any practical experience—Ama- GETS STATE POLICE JOB
. . . *I have obtalned my 1st class ticket (thanks to vour seliool)_and since recelving same 1
*elll‘. Army. chy, radio repair, or expel‘lmeni‘lng. have l}ehl zood Jobs at ali times. I am now Chictf Radie Operator with the Kentucky
State Lolice.”

Edwlin P. Healy, 264 E. 3rd $t., London. Ky.

GETS BROADCAST JOB
“] wish to thank your Job-Finding Service for the help in se-

Employers make

S
curing for me the position of transmitter operator here at
. aUORa IES TSH$ SNDL; WCAE. in Pittshurgh.’ . —_—
JOB OFFERS Like These Eoynse WHICH Whiter Koschik. 1432 Ridge Ave., N. Braddock, Pa.
LIES -
TYPE EXAMINA. GETS AIRLINES JOB
*o our Graduc+es Every M°n+h! TIONS WITH ALL| "Due to your Joh-Finding Service, 1 have neen gettinz many
IIEIENSASI_OTNESSTSAN D| offers from all over the country, 1Imd I have taken a job with
. a . in Chi R Mect "
Letter from Chief Engineer, Broadcast Station. North Carolina. '"Need men Jhadi i — | Capital Am“ﬁ’;,,’; Ll‘;‘.?’o%z}“s af,]ll.gxcle%‘ﬁgl? Chicago, 11L.

with radiotelephone Ist class licenses, no experience necessary. Will learn
more than at average station for we are equipped with Diesel Electric power,
transmitting and studio equipment."

Telegram from Chief Engineer, Broadcast Station, Wyoming, "'Please send
latest list ovalluble first class aperators. Have November 10th opening for
two combo men.' 4
Letter from Chief Englneer Broadcast Station, Texas, ''Please send list of i
latest licensed graduates.'

These are just a few examples of the job offers that come to our office
periodically. Some licensed radioman filled each of these jobs . . .

Your FCC Ticket is recognited in all radio
fields as proof of your technical ability.

MAIL COUPON NOW

might have been youl
CLEVELAND INSTITUTE OF RADIO ELECTRONICS
HERE'S PROOF FCC LICENSES ARE OFTEN Desk RE-44—4900 Euclid Bldg.
SECURED IN A FEW HOURS OF STUDY WITH f::;;'a"d '30 g:‘s': S AT,
ress o.
OUR COACHING AT HOME IN SPARE TIME T want to know how 1 can get my FCC ticket in a minimum of time.
Name and Address License Lessons, Send me your FREE booklet, "How to Puss FCC License Examina-
Lee Wl’or BRY . e iiseeeitasebeaaeaes 2nd Phone.........16 tions’* (does not cover exams. for Amateur License), as well as a
cﬁ%zgd/z el "'/"""' st.. 15t Phone o0 sample FCC-type exam and the amazing nes booklet, ‘‘Money-Making
ox 1016, Danla'.' T e FCC License Information."”
Fr;;cé!e u)e(mr:? ¢h ..Ist Phone......... 38 [ Tell me about your Television Engineering Course.
8/Sgt. Ben H. Ist Phone. . ....... 28 N
317 North R““““ Lobanon. 1l BIIC « 4 o s o veeesenosasocensssosessssassosasossssscsscnnsassccosss
Albert Schoell .. ... ... . ... ... ieiireeaeeiaieeens 2nd Phone. ........ 23
110 West 11th St.. Escondido. Calif. AQAESS <o vvooosenosssessassssssusasssensassasassesscnsatosscasne
CLEVELAND INSTITUTE OF RADIO ELECTRONICS
Cit¥eoreeennnanrronns 5 .Zone,.......State,...i0ene
Carl E. Smith, E. E., Consulting Engineer, President Paste on penny postcard or send air mail.
Desk RE-44, 4900 Euclid Bldg., Cleveland 3, Ohio
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Test Equipment

for Measurements
you can rely on

ey

\

0 bl
e
! T

oy T3 0T
1200+ €

Philco Circuit Tester

Model 7005 Dimensions—53% '/ wide
x 734" deep x 3% high.

Battery—Dry cell—"A” size.

Voltage Ranges DC—(20,000 ohms
per volt) 2.5, 10, 50, 250, 1000,
5000 Volts.

Voltage Ranges AC— (1000 ohms per
volt) 2.5, 10, 50, 250, 1000,

5000 Volts.

AF. Output—2.5, 10, 50, 250, 1000.
Volume level— —12 to +565 db (5
steps).

Resistance—RX1-—12 ohms center
—2000 Full Scale. RX100-—1200
ohms center—200,000 Full Scale.
RX10,000-—120,000 ohms center—
20 Megs. Full Scale.

Current—100 Microamperes; 10,100,
6500 Milliamperes; 10 Amperes.

ET it right the first time
with precision - built
Philco Test Equipment.
Save time, avoid guessing,
build your reputation for
dependable, thorough ser-
vice work. Choose Philco
instruments, tested and
approved in the famous
Philco Engineering Labora-
tories, for reliable perform-
ance and long-life accuracy.

Philco Circuit Master

Model 7004 Dimensions—533 /" wide x 715"
deep x 3}’ high.

Operating Voltage—105-125 Volts; 60
cycles.

Basic Circuit—Balanced difference ampli-
fier. Miniature double triode.

Voltage Ranges (DC)—1.5, 15, 150, 450.
1500 Volts.

Voltage Ranges (AC)—1.5, 15, 150, 450,
1500 Volts. 1.5, 15, 150 Volts. AC—
RMS and peak—compensated to same
frequency response.

Circuit Switch Positions—Off 4 DC Volts,
—DC Volts, RMS Volts, Peak Volts,
Ohms.

Ohms Ranges—Full scale, 100 times
center. RX1—10 ohm cenier, RX100-
100 ohm center. RX1000—10,000 ochm
center. RX10,000—100,000 ohm center.
RX1 Meg.—10 Megohm center.
Decibels— —20 to 465 on AC Peak.
Reference level 1 Milliwatt, 600 ohms—
zero level.

Internal Resistance—AC Volts (RMS and
Peak), 5 Megohms. DC Volis,
10 Megohms.

External Adjustments—Zero adjust and
ohms adjust.

For Information and Prices-Call Your

PHILCO DISTRIBUTOR

RADIO-ELECTRONICS
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Fast ... easy replacement for any set

DO THE JOB WITH SMALL STOCKS

® You can match 10,000 combinations of resis-
tance values, taps and tapers with a minimum
inventory of Mallory Dual Concentrics.

o Assembly involves just five simple steps. Takes
less than five minutes. You need no special
tools . . . do no soldering.

® Front and rear sections are factory-assembled
and inspected.

@ Instant AC switch attachment without control
disassembly.

"~ MALLORY
MIDGETROL

— BN, Dual Conecentric Volume Controls
—

PERFORMANCE THAT PAYS OFF

® Longer-lasting resistance elemenls even in
extremes of temperature and humidity.

@ Better and more accurate taper curves result-
ing from precision processing methods.

® No pigtail connections to break—thanks to
Mallory’s exclusive sliding contact that gives
EXTRA quiet operation.

@ Minimum wobble with Mallory exclusive two-
point shaft suspension.

So versatile are Mallory Midgetrols—
both standard and dual—that they
reduce by 409, the cost of inventory
needed to service the 10 most popular
makes of radio and TV sets.

Shown here is the Mallory Dual Concentric Midgetrol with
a wire wound front section, available for such uses as TV
focus controls. The Mallory Midgetrol line, in addition to
dual concentrics, includes round shaft, standard controls
with the advantages of stable, two-point shaft suspension,
instant AC switch attachment, ready adaptability to
splitknurl and flatted type knobs.

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA

AUGUST, 1952
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Radio Business

PHOTOFACT BOOKS

Phototact Television Course. Covers TV principles, oper-
ation and practice. 216 pages; profusely illustrated; 814
X117 Order TV-T .. .t iinnnnnnnnnn. 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-T...i0iiiiiiinnnenrennnnnnns Only $2.00

Television Tube Location Guide. Volume 2. Accurate

diagrams show position and function of all tubes in hundreds *

of TV sets; helps you diagnose trouble without removing
chassis. 224 pages; pocket-size. Order TGL-2. Only $2.00

Television Tube Location Guide. Vol. 1, Over 200
pages of TV receiver tube position diagrams on hundreds
of models. Order TGL=1......c0vvvnrnunn. Only $1.30

Making Money in TV Servicing. Tested proved methods
of operating a profitable TV service business. Covers all
important phases. Authoritative, valuable guide to success.
Over 130 pages. Order MM-1............ Only $1.23

Servicing TV in the Customer's Home. Shows how to

diagnose trouble using capacitor probe and VTVM. Short-
cut methods help save time, earn more on outside service

calls. Order T€-T .. iiiin.iiiiinnnnnnnnnn Only $1.30

1949-1930 Record Changer Manval. Vol. 3. Covers
44 models made in 1949, including multi-speed changers
and wire and tape recorders. Original data based on actual
analysis of equipment. 286 pages; 82 x 11”; paper-
bound. Order CM=3...........c00uunnnnn Only $3.00

I’4l.-l 949 Changer Manual. Vol 2. Covers 45 models
made in 1948-49. Paper bound. Order CM-2 . Only $4.953

1947-1948 Changer Manval. Vol. 1. Covers 40 post-
war models up to 1948. Order CM=1....... Only $3.93

Recording & Reproduction of Sound. 2nd Edition.
New, completely revised and vastly enlarged edition of the
outstanding original volume. The most authoritative treat-
ment of all phases of recording and amplification ever
written. Over 800 pages. 6 x 9”, Order RR-2..Only $7.95

Avdio Amplifiers. Vol. 3. Clear, uniform, accurate data on
50 important audio amplifiers, plus full coverage of 22 FM
and AM tuners, produced during 1950. 362 pages, 82
X117, Order AR=3.oo.iinnnnnennnnnnnnnn Only $3.93

Avdie Amplifiers. Vol. 2. A complete analysis of 104
well-known audio amplifiers and 12 tuners made 1949-50.

368 pages, 84 x 11”7, Order AA-2........ Only $3.93
Avdie Amplifters. Vol. 1. 102 ampliflers and FM tuners
mode through 1948. 352 p. Order AA-1....0Only $3.93

Avte Radie Manval. Complete service data on more than
100 post-war auto radio models. Covers over 24 mfrs.
350 pages, 84 x 117, Order AR-V....... .Only $4.98

e 1ol » : M i. C lof

p analysis
of 50 popular communications models, 246 pages, 814 x
117, Order CR=T. ..l iiivvuinreseiusns..Only $3.00
Radie Recoiver Tube Placoment Guide. Accurate dia-
grams show where to reploce each tube in 5500 radio
models; covering 1938-1947 receivers. 192 pages, pocket-
size. Order ¥P-1.......... seeaseeeeenes.Only $1.28

Dial Cord Stringing Guide. Vol. 2, Covers receivers made,
from 1947 through 1949..Shows you the one right way to
string o dial cord in thousands of models. Pocket-size, Drder
..Only $1.00

‘Dial_Cord Guide. Vol. 1. Covers sets produced 1938
through 1944, Order ®€-V......co0vvne. ..‘Only $1.00

[ L N

Order frem your Parts Jobber or write direct to
HOWARD W. SAMS & CO., INC., 2201 E. 46th St., Indianapolis 5, Indlara

HOWARD W, SAMS & CO., INC.

BAROMETER of the PARTS INDUSTRY

.During - June, 50 of the leading 400 manufacturers of Radio-Tele-

vision-Electronic parts and equipment made changes in their lines. Actually
there was a decrease in “change activity” as compared to May.

In price revisions by the number of manufacturers and products affected, the
following -summary illustrates the comparative trend for the months of May

and June: :
No. of Manufacturers No. of Products
May June May June
Increased prices 13 10 Increased prices 885 67
Decreased prices 25 16 Decreased prices 392 315

For a summary of the most active product categories, see the following tahle:

~

. Increased Decreased New Discontinued
Prices Prices Products Products
Products Group
5 No. of | No. of No. of | No. of No. of | No. of No. of | No. of
Mfrs. |Products{| Mfrs. |Products||| Mfrs. | Products|| Mfrs. | Products
Antennas & Access. |~ 2 6 4 S ** 10 190* 5 TH%
Capacitors 0 %k 0 0 1 Sk 0 O+
Controls & Resistors 0 0 0 O** 2 19** (1} - Ok
Sound & Audio 1 1 3 118% 10 60* 4 NEE
Test Equipment 3 22% 0 (%% 3 12%* 2 5%
Transformers 0 0 1 1* 1 [l 1 1%
Tubes 4 3g#k 8 140%* 5 0%k 3 20 %
Wire, Cable, 0 O¥* 0 O** 0 OF* 0 1]
Connectors

* Increase over May
** Decrease from May

* Increase over May
** Decrease from May

Comment: For the first time in 5 months tube prices seem to be leveling off. The antenna and
accessory manufacturers, on the other hand, have become increasingly active which might
possibly be due to the expected opening of new TV areas.

This data is prepared by the staff of United ('atalog (’IL!:Zz'shﬂra, Ine., 110 Lafayette Street, New York,
publishers of RADIO'S MASTER, the Official Buying Guide of the Parts Indusiry.

General Electric Tube Department,
Schenectady, N. Y., is conducting a
nation-wide service-promotion contest
for radio and TV service technicians
from June 15 to August 15. The contest
is aimed at bringing in more summer
servicing business based on preventive
maintenance. Three 1952 Dodge panel
trucks are the top prizes. Entrants will
be judged on the planning, originality,
and results brought in by their cam-
paigns. Judges will be Mort Farr, pres-.

_ident of NARDA; George Wedemeyer,
Rider;

president of NEDA; John
Howard Sams; and John T. Thompson,
G-E replacement-tube sales manager.

Entry blanks and promotional mate-
rial are available from G-E tube
distributors.

Merchandising and Promotion

National Union Radio Corp., Orange,
N. J., is offering a 17-piece, all-purpose
tool kit especially designed for TV and

‘radio service work. The kit:-comes in a

heavy plastic roll which may be worn as
an apron or hung on the wall. National

www.americanradiohistorv.com

Union is giving the kit free, through
its distributors,” with the purchase of
250 tubes.

Grayburne Corp., New York City, is
supplying its distributors with a newly-
designed counter-display stand. The

=

2 S AV
stand holds three of the company’s
fastest selling products—Ferri-Loop-
sticks, Vari-Loopsticks and the TV-IF
ngpal Boster. The stand is available
with the purchase of a combination of
three cartons of any of the products
mentioned.

Allen B. Du Mont Laboratories is
emphasizing improvement in television
reception rather than mere replacement
in the new promotional campaign on its
TV picture tubes. Around the slogan,

RADIO-ELECTRONICS
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6-color displays
that prospects
. can’t pass by!

15

Striking Ann Blyth
and June Havoc
streamers!

You can double your fall
service business with this

NEW SYLVANIA CAMPAIGN

Two gorgeous movie stars, Ann
Blyth and June Havoc, feature
their personal endorsements of
your service in this brand new
Sylvania advertising campaign
for service dealers. On life-like
window displays and strzamers,
they recommend you just the
way they will in the big Sylvania
ads in Collier’s, Life, Look, and
The Saturday Evening Post,
which will appear this Fall.

In addition, the Sylvania Cam-
paign offers you four sets of
personalized mailings imprinted

with your name, address and
phone number. All of the mailing
pieces have stamps already at-
tached. You pay NO POSTAGE!
Radio spot announcements, and
reminder stickers for your cus-
tomers’ sets round out this sure
business-attracting kit!

And all you pay is just 2 cents
per prospect per month for the
mailers. All the rest is absolutely
FREE . . . even the postage on
the mailers! Call your Sylvania
Distributor today, or mail the
coupon below.

SYIVANIA

RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT: FLUORESCENT TUBES,

FIXTURES. SIGN TUBING. WIRING DEVICES; LIGHT BULBS; PHOTOLAMPS; TELEVISION SETS

AUGUST, 1952

T
" felevision A
bengg&oxm&w TERRVICE
sery HE : SERVICE
ey HERE”

W e STIVANIA R ”
. 4 Se's of
mailers with

postage already

Sylvania Electric Products ine.
Dept. R-2708, Emporivm, Penna,

Please send me full details on Sylvania’s big Fall ,
Campaign for Radio-T¥ Service Dealers.

Stroet.

City. Zone___State.
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“A new Du Mont television picture tube
is more than a replacement . .. it is a
definite improvement.” The program
will be backed by vigorous advertising
and sales-promotion efforts.

New Plants and Expansions

The New Haven Clock & Watch Co.,
New Haven, Conn., completed negotia-
tions for the acquisition of Condenser
Products Co., Chicago, manufacturer of
capacitors, power supplies, and pulse-
forming networks. Condenser Products
will operate as a division of New Haven
Clock. S. M. Levenberg, former pres-
ident of Condenser Products, will be in
charge of administration in Chicago.
Other key personnel, including James

Claxton, production manager, Stephen
Meskan, chief engineer, and Jack
Powers, sales manager, will continue
their association with the company.

General Electric is constructing a
multimillion-dollar transformer manu-
facturing plant in Rome, Ga. It is ex-
pected to be completed some time in
1953.

Speer Carbon Co., St. Marys, Pa., and
its subsidiaries, Jeffers Electronics,
Inc., Du Bois, Pa., International Graphite
& Electrode Corp., Niagara Falls, N. Y.,
and Speer Resistor Corp., St. Marys,
Pa., have consolidated into one company
with headquarters in St. Marys, Pa.
The subsidiaries will henceforth operate
as divisions of Speer Carbon.

TINY-TRIM wws TERRIFIC
e TURVER )

3 This is the new Turner 80 — a
.+ crystal microphone so tiny it
77— hides in the palm of your hand,
omdekstend . yet so strikingly designed it is

o the very picture of scintillating
symmetry. Weighs less than five
ounces, yet its high output and
unusually fine response charac-
teristics make it a natural for
announcing and mobile public
address systems, for home re-
cording, dictating machines,
amateur communications, port-
able recorders and dozens of
other applications. Finished in

i ACTUAL
E  SIZE

+°  beautiful satin chrome. Level:
*;‘% Approximately 58 db below 1
= volt/dyne/sq. c.m. Response: 80
g — 7000 c. p. s. 7 foot attached

single conductor shielded cable.

List Price______ $15.95

Lﬁaﬁ_r. 82.3H

THE TURNER COMPANY 55 17 o1 s <. consr st rone

IN CANADA:
Conodion Marconi Co., Ltd. Toronto, Ont., and Branches

EXPORT:
Ad. Auriema, Inc.

89 Broad Street, New York 4

Crystals licensed under patents of the Brush Development Company
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Jersey Specialty Co., Little Falls,
N. J., is rapidly completing construe-
tion of its new plant in Mountainview,
N. J. The company’s operations include
the manufacture of television lead-in
wire and wire spooling operations.

Allied Electric Products and its
Sheldon Electric Division, Irvington,
N. J.,, moved its West Coast branch
office and warehouse to larger quarters
in Los Angeles to improve its facilities
for serving manufacturers and distribu-
tors in that area.

Krylon, Inc. is now occupying a new
two-story plant in Philadelphia which
provides an additional 18,000 square
feet of space. A new research laboratory
will be set up to provide for product
expansion.

Workshop Associates, Needham
Heights, Mass., completed a new an-
tenna-pattern measuring range on the
site of its new laboratory in Natick, Mass.

Ajax Condenser Co., Chicago, opened
a new factory on the West Coast which
will be operated by the company’s newly
formed California affiliate, Ajax Con-
denser Corp., North Hollywood.

Hytron Radio & Electronics Co.
moved its executive and sales offices to
its new plant in Danvers, Mass.

Raytheon Manufacturing Co. opened
a new Receiving Tube Division branch
plant in Brockton, Mass., for the assem-
bly of subminiature electronic tubes. A
staff of 200 will be employed. The new
Brockton operation reports to O. P.
Susmeyan, manager of the Newton and
Quiney receiving-tube plants. Raytheon
also established an International Divi-
sion to meet its expanding foreign busi-
ness. Ray C. Ellis, formerly vice-pres-
ident in charge of the Equipment Sales
Divisions, now heads the new division.

Approved Electronics, New York
City manufacturer of test equipment,
moved to new, larger quarters at 928
Broadway.

Business Briefs

... P. R. Mallory & Co., Inc., Indian-
apolis, is augmenting its program for
providing replacement information to
service technicians by listings in
Howard W. Sams’ Photofacts.
... The 1952 Western Electronic Show
and Convention will be held in the
Municipal Auditorium, Long Beach,
Calif., August 27 to 29, sponsored by
the West Coast Electronic Manufac-
turers Association, with the Institute
of Radio Engineers acting as conven-
tion hosts. About 175 exhibitors are
expected to display at the show.
... Capitol Radio Engineering Institute,
Washington, D. C., is celebrating its
25th anniversary this year. The celebra-
tion was opened in June with a banquet
in the Mayflower Hotel in Washington,
D. C.
. . . Littelfuse, Inc., Des Plaines, Ill,,
celebrated its 25 years in the industry
with a buffet-bar party in Chicago. E.
V. Sundt, Littelfuse president, T. N.
Blake, executive vice-president, and
Jack D. Hughes, vice-president in
charge of sales, were presented with
silver cufflinks in honor of the occasion.
—end—
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Model 533AP Tube Tester

Dynamic Mutual Conductance portable
tester for radio and TV technicians. Reads
in micromhos—tests tubes under simulated
operating conditions. Tests all type tubes
including miniature and subminiature. Ac-
curately detects weak, borderline tubes;
checks for gas. Carrying case has detachable
cover. For 110-130 volts, 50-60 cycle AC.
Size, 163 x 1834 x 7!4°. Shpg. wt., 33 lbs.
84-187. Net . ...............couinl. $168.00

Model 533AC. As above. but In counter-type
blue enameled steel case. Size, 1714 x 1815 X 6°.
Shpg. wt., 32 1bs. $4-188. Nel. ... .. .. sics.00

Medel 539A. Lab model: measures mutual con-
ductance in mleromhos; vernier adjustment. Du-
rable leatherette case. For 110-130 volts. 50-60
cyele AC. Size, 163 x 183§ x 733", Shpg. wt.,
39 1bs. 84-180, Ner ... ... ... . $271.50

Model No. 600A Tube Tester

Dynamic Mutual Conductance tester
for highly accurate radio servicing, and
for lab and industrial applications,
Tests for gas content; reads in mi-
cromhos; applies separate voltage to
each element; easily detects weak
tubes. Triple-scale meter has ranges
of 0-3000-6000-15,000 micromhos and
REPLACE—?—GOOD. Replaceable
roll chart gives setup data at a glance.
Leatherette-covered case. Size: 1634 x
7Y% x 1134”. For 110-130 volts, 50-60
cycles AC. Shpg. wt., 21 lbs.
84-185. Net........ ... ....$%$15500

Medel 605. As above. but has built-In VOM. A compact. low-cost portable tuhe and
set tester. Shpg. wt., 27 Ibs. 84-189. Net. . .................... . 5167.60
Cathode Ray Tube Tester Adapter. For use with tube testers above: permits
checking of all present TV picture tubes without removing tube from set. Shpg. wt..
1Ab, 84-184. Vel ..o i T $9.90

Model No. 680 VHF-UHF Marker Generator

A new RF signal and marker generator. For
aligning VHF and UHF TV front ends. Provides
crystal calibrated markers from 53-89 mc and
174-217 mc on fundamentals and from 522-651
me and 696-868 mc on harmonics. A magic eye
insures accurate calibration. Choice of 3 cal-
ibrating crystals is provided by front panel
switch (a 2.5 me crystal is supplied). RF output,
.15 v. Portable steel case. 1114 x 9 x 6". For
11)-130 v. 50-60 cycle AC. With tubes. Shpg.
wt., 18 lbs. 84-188. Net............... $129.50

Model 650 Videometer

A specialized signal generator for quickly
localizing any TV trouble. Fundamental
output on all 12 channels. Can be externally
video modulated on all channels. Crystal-
controlled circuit generates 60-900-15,750
cycle and 315 kc video pulses—produces
horizontal and vertical bar patterns individ-
ually, or together; also dot pattern. Pulses
also available externally; metered in peak-
to-peak. Has 1 to 100,000 microvolt cal-
ibrated attenuator. Has video amplifier with
180° phase control, for use as substitution amplifier. Sawtooth outputs for
substitution in TV set. Reads AC line voltage. Blue Hammertex case, 13 x
16 x 7°. With test leads, output cable, and instructions. For 105-125 volts,

Precision

OK TEST

INSTRUMENTS

Model 610A TV Alignment Generator

For complete visual alignment of TV receiv-
ers—only a scope is required. Covers 10-250
mc with 0-15 mc¢ variable sweep width, for
alignment of RF on all 12 channels, align-
ment of sound and video IF’s, and alignment
of traps. Provides both pip oscillator mark-
ers and absorption markers, directly cal-
ibrated from 20-48 mc. Output multiplier is
5-stage type, with vernier control. Attenu-
ator accuracy, 5%. Panel jack takes separate
calibrating crystals (not supplied) for local
channels. Also provides horizontal sweep
voltage (phasing control). Standby switch.
In blue Hammertex steel case, 14 x 1614 x
7". Less crystals. For 105-125 v., 50-60 cycles. Shpg. wt., 35 lbs.

84-139. Net. .. B00o Soooeano0GDa0BB00B0B00000006000006000 $219.00
Model 630. TV voltage calibrator. Permlts exact peak-to-peak voltage measurements
—regardless of waveform. Size. 11l x 8% x 6°. For 110-120 volts. 50-60 cycles. Wt.,
151b8. 84-276. Net. ... .o $87.50
Model 292X Microvolt Signal Generator. Covers 125 ke to 110 me and 150-220 me,
on fundamentals. with 1.09% accuracy. Size: 14 x 1634 x 7°. With cables and 1000 ke
erystal. For 105-125 v.. 50-60 cy. AC. Shpg. wt., 36 1bs. 84-14S. Nel.......... $266.00

New Model 670 5 Oscilloscope

For the service technician. Direct-coupled,
P-P amplifiers for vertical and horizontal
deflection provide perfect square wave re-
sponse on low frequency signals. Vertical
amplifier has useable response beyond 2 mec.
Horizontal amplifier response from 0 to 100
ke, Sensitivity: vertical amplifier, 10 milli-
volts rms per inch; horizontal amplifier, 70
millivolts rms per inch. Input impedance:
vertical amplifier, 2.2 meg and 30 mmf:
horizontal amplifier, 1 meg and 35 mmf.
Recurrent linear sweep from 3 to 50,000 cps
and fixed sweeps at 30 and 7,875 cps. De-
modulator for viewing modulation on RF
signals. Line phasing control. Internal 60
cycle or external Z-axis modulation. Ham-
mertex blue case, 1214 x 914 x 18", Complete
with 5UP1 CRT, tubes and instructions.
For 105-125 volts, 50-70 cycles AC. Shpg.
wt., 35 lbs. 84-160. Net. ...$199.98
Model 640 5° Oscilloscope. Professional quality. Response: 0-4.5 me (down only 3 dh).
Vertical — 10 mv/inch (low gens. pos. 25 mv/inch): horizontul—50 mv/inch full gain,
200 v/inch direct. Nize: 14 X 1114 x 19°. For 105-125 v.. 60 cycles. Shpg. wt.. 45 Ibs.
34-179. Net. $355.00
Model 34 Probe.

84-138. Nef

Model 209A Electronic VOM

Lab-size instrument. Zero-center scale for
fast discriminator alignment. Measures AC
rms and peak-to-peak volts directly from 30
cycles to 300 megacycles. 42 ranges: AC-DC
volts, 0-3-12-30-120-300-1200; DC current,
0-3-12-30-120-300-1200 ma; resistance, .1
ohin to 10,000 megs in 8 ranges; capacity,
0-10,000 mmf and 0-1000 mfd (7 ranges);
inductance, 50 mh to 100 henries; db, -20 to
-25 in 3 ranges; AC peak-to-peak volts,
0-3-12-30-120-300. Input impedances: DC,
12 megs; AC, 12 megs and 6 mmf. 9" meter
has easy-to-read scales. Separate jack for 1200 volt AC range. Case is blue
Hammertex; 164 x 13)4 x 7°. With tubes, high-frequency probe, leads. For
105-125 v., 60 cycle AC. Wt.,251bs. 84-136. Net. . ... .............. $132.50
Model PR30A Probe. High voltage DC probe for use with above. Extends range to
30,000 volta DC. With 4-foot cable and connector. Shpg. wt.. 154 lbs.

84-149. Net. ..
Model 450 VOM. Lightweight. portable general-purpose VOM; 5' meter: high sensitiv-
1ty: 20.000 ohms/volt on DC; 5000 ohms/volt on AC. Only 834 x 53 x 215 °. Shpg. wt..
4 1bs. 84.182. Net 46.50
Model 215 VTVM. A professional unit of high aceuracy. Reads RMS and peak-to-peak
AC volts (7 ranges each). and DC volts: 0-1.5, 3-12-30-120-300-1200. 5° meter. 8% X
53 x 4147 Shpg. wt., 81b8. 881810 Nelt. . ..o ovee i e ieeennaearraeeannnn $67.5¢

All HICKOK instruments are available on ALLIED’S Easy Terms: Only 159, Down, 12 Full Months to Pay

50-60 cycles. Shpg. wt., 40 Ibs. 84-183. Net. .. ...... ... ............ $310.90
212-PAGE 1952

F R E E BUYING GUIDE

Send loday for ALLIED s autharitative, complate
calaleg, listing the world's largest stocks of
lubes, parts, test instruments, oudio equipment,

industrial componants —avarything in elec-
wronics al lowes! prices. Look te ALLIED for
spaedy dalivery, axpart persannl help ond com-
pleie satisfaction. Gel your FREE calalag now.

ALLIED RADIO
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ALLIED RADIO CORP., Dept. 2-H-2
833 W, Jackson Blvd., Chicago 7, lllincis

[JSend FREE 1952 ALLIED Catalog
[[] Please ship the following HICKOK instruments: ... .oeee0000ueren.
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Many of the Bell System’s 107 radio
stations connecting New York and
San Francisco by microwave radio-
relav stand on hills and mountains
far from towns. Day after day, the
apparatus does its duty; no man
need be there to watch it. But when
trouble threatens, an alarm system
developed by Bell Telephone Lab-
oratories alerts a testman in a town
perhaps a hundred miles away.

A bell rings. The testman sends
a signal which asks shat is wrong.
A pattérn of lights gives the answer
—a power interruption, an over-
heated tube, a blown fuse, a drop
int .pressure of the dry air which

Alarm-receiving bay in town. Lights.on a chart report
on 42 separate cbhditions affecting service. Telephone .
is to.communicate with maintenance crews. Eleven *
alarm centers across the country cover all 107 radio-
relay stations. Stations too far off the beaten trail for
wire connections signal by very high frequency radio

.'!,t
. v
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Radio-relay station at Evanston, Wyoming

atcher for lonesome places

keeps moisture out of the wave-
guide. At intervals the testman puts
the system through its paces to be
sure it is on guard.

Sometimes the testman can cor-
rect a trouble condition through
remote control, or the station may
cure itself—for example, by switch-
ing in an emergency power supply.
Sometimes the trouble can await the
next visit of a maintenance man—
sometimes he is dispatched at once.

This is one of the newest examples
of the way Bell Laboratories adds
value to your telephone system by
reducing maintenance costs and in-
creasing reliability,

BELL TELEPHONE LABORATORIES

IMPROVING TELEPHONE SERVICE FOR "AMERICA PROVIDES
CAREERS FOR CREATIVE MEN IN SCIENTIFIC AND TECHNICAL FIELDS.

RADIO-ELECTRONICS
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FUTURE— How new TV stations are expected 1o cover the nation.
PRESENT——Chart shows extent of current coverage.

Cash in on this

Great Opportunity

. . « for good=pay jobs in TV SERVICING

YES, thousands of opportunities are
going begging right ncw for good-pay
jobs in TV Servicing.

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

This is your golden opportunity to get all set
for a good job that can mean employment se-
curity and a bright future for years 10 come. It’s
a great opportunity that can lead you, as a
trained and cxpericnced TV Serviceman, into
establishing a profitable business of your own.

Big shortage of TV Technicians
creates opportunities—NOW

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

Here are some of the good-pay jobs you can

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

RCA Institutes home study course
trains you in your spare time

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

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

*

+*
RCA Institutes conducts a resident school in New
York City offering day and evening courses in
Radio and TV Servicing, Radio Code and Radio
Operating. Radio Breadcasting, Advanced Tech-
nology. Write for free catalog on resident courses.
*.

.

Rca

N4

o

RCA INSTITUTES, INC.

A SERVICE OF RADIO CORPORATION of AMERICA
350 WEST FOURTH STREET, NEW YORK 14, N.Y.

AUGUST, 1952

Name.

MAIL COUPON NOW!

RCA INSTITUTES, INC., Home Study Department RE-852
350 West Fourth Street, New York 14, N. Y.

Without obligation on my part, please send me copy
of booklet *"RCA INSTITUTES Home Study Course
in TELEVISION SERVICING.” (No salesman will call.)

neers and experienced instructors—pionecrs and
leaders in radio, television and electronic de-
velepments.

RCA Institutes home study course
planned to your needs

You keep your present job. In your spare time,
you study at home. You learn ““How-to-do-it™
techniques with “"How-it-works™ information in
easy-to-study lessons prepared in ten units. Cost
of RCA Home Study Course in Television Serv-
icing has been cut to 4 minimum—as a service
to the industry. You pay for the course on a
“*pay-as-you-learn”™ unit lesson basis. You re-
ceive an RCA Institutes certificate upon com-
pletion of the course. The RCA Institutes Home
Study Course in Television Servicing is approved
by leading servicemen’s associations.

Don’t pass up this lifetime opportunity for
financial sccurity and a bright future in TV.

SEND FOR FREE BOOKLET

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

Address.

(please print)

Zone. State

City.

www.americanradiohistorv.com
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HIGH STAI\;;A[;D ; o
S OF
TELEVISION PRODUCTION QuAlITY

Mr. Al Goldberg, Assistont Chief Engineer of CBS
Columbia, ond Harry R. Ashley, President of EICO,
nspeciing the use of the EICO Model 221 Vocuum Tube
Volimeter ond Mode!l HVP 1 H:gh Valtage Probe at the
Sweep Frequency Tizubleshooling Posmon on the CBS.
Columbia Televisian production hines

KITS For Laboratory Precision at Lowest Cost-
WIREDINSTRUMENTS 4o Logders Look to EICD!

« does CBS-Columbia, Inc., another one of America’s leading NEW
RS TV manufacturers, use EICO Test Instruments on both its 221K VIVM KIT 525.35
production lines and in its design laboratories? WIRED™S39:5%5
oYYy
iﬁ: / {1 —f‘a — like Emerson. Tele-King. Tele-Tone. Majestic,
ANy AAStRErfimous TV manufacturer coast to coast. CBS-Columbia*
knows that . ..

Only EICD Test Equipment delivers
All 10 EICO nomical Features!

le the C35-Columbia cesigh lcberctories, Al Goldberg
tckes some important = dings with he EICO Model 221
Vacuum “uke Volimeter and Swodel 555 Multimeter, as
Harry R, ashiey locks o

VOLTAGE
PROBE $6.95

NER 565K mutrmerer

KIT $24.95 WIREC $29.95 1. Laboratory Precision 7. Latest Engineering
20,600 ohms/vas 2. Lowest Cost 8. Super-Simplified Assembly and
3. Lifetime Dependability Use Instructions
4. Speedy Operation 9. Laboratory-Styled Appearance
5. Rugged Construction 10. Exclusive EICO Make-Good
6. Quality Components Guarantee

Before You buy any higher-priced equipment, I
lock at the EICO line — in Wired and Kit form! |
Each EICO product is jam-packed with unbe-
lievable value. Compare, see EICQO instruments
today—in stock at your local jobber—and SAVE!

320K SiG.

GEN. KIT $19.95. WIRED $2955 = Write NOW for FREE newest Catalog 8-C. . i ¥ |
x'xfu':p’s“v‘wiéﬁ ¥ ““New 377K Sine & Square Wove TOLLOW THE LEADERS NEW .25 s+ pusnru
AUDIO GEN. KIT $31.95 WIRED $49.95 . »« INSISY ON EICO! SCOPE KIT $44 95 WIRED %7993
511K VOM
KIT §14.95
WIRED
$17.95

NEW s50x nc sr10GE 2
RCL COMP. XIT $19.95
WIRED §29.95

TESTER KIT $34. !
HEW 315¢ orwxe sic. TO%E TESTER N S3L28 60K SWEEP GEN KIT $3475

WIRED $49 95
e Sl oy NEW CRA CR AUASTOR WIRED $49 95
: for above $4.50

NEW s36cmun 2.,
METER KIT §12.90 a3 =
WRED $14.90

145K $IG.
h »
1090 el TRACER KiT
NEW 1171k res. $19.95
. WIRED
HEW 040K satTERY EUM osc:x::gs?czx ks e
KIT $25.95. WIRED $34.95 -
VIREDL S22 ELECTRONIC INSTRUMENT CO.,(n:.
€1951, Electronic instrumest Co,, I,
Prces 5% higher an We«t Coast. Due t2 unstable canditions, prices and specificotions ere sbject to change without nofice. 84 WITHERS STREET, BROOKLYN 11, M. ¢
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ELECTRONIC BRAINS

.« « . An electronic computer hoom is now in the making. . . . .

CIENTISTS are pretty well agreed now that most
animal brain functions are partly electric, many
wholly electric. 1t is known that the human brain
has the equivalent of over ten billion neurons (nerve-
cells), many of which act very much like vacuum tubes, or,
to be more up-to-date, transistors., The human brain has
the facility of storing many millions of impressions fed to
it from the outside world. When required, these stored
impressions act upon or solve various problems.

Some exceptional human beings have what are called
computing brains. They can solve, in a few seconds, com-
plicated mathematical problems merely by exercising cer-
tain not-too-well-understood functions in the brain.

Electronic computers as we know them today can dupli-
cate many functions of the human or animal brain. Fre-
quently electronic brains can do all this much faster and
better and without charce of error.

No wonder then that the best electronic engineering
minds have been busy for many years devising better and
more efficient electronic computers. These machines started
out originally as highly complex and cumbersome devices,
and now are becoming even more complex, but are also
constantly shrinking in size.

With the advent of the transistor, compact electronic
desk computers of the highest order will be a reality in the
not very distant future. Not all electronic computers and
calculating machines are alike. They differ in various re-
spects, depending upon the work they are called upon to do.

The vast quantity of intricate calculating done nowadays
by humans takes a terrific amount of mind power and man-
work hours. This valuable power will in the future be re-
leased and used for other more productive work. The reason
is that one good computer can easily do the work of dozens
of accountants in a fraction of the time it takes humans to
do the same chore. Indeed in many instances the ratio is
1000 to 1, increasing in favor of the computers as they
become more eflicient.

How closely the human brain is now imitated is best
illustrated by a recent invention of Dr. Howard Aiken,
head of Harvard Computing Laboratory. He developed the
new Static Magnetic Memory—a rapid storage device. The
brain of the nation’s most ambitious computer, the fabu-
lous new Mark IV, now nearing completion, has 40,000
such Static Magnetic Memory Units.

No wonder then that one of the biggest branches of the
electronic industry is new electronic computers. More and
more firms are engaged in building these calculators for
various purposes. It is quite certain that electronie com-
puters will be one of the biggest, if not the biggest, divi-
sion of electronic manufacturing in the foreseeable future.
This estimate was recently made by Dr. Simon Ramo,
chief of research of Huzhes Aireraft Corporation, at the
fifth annual convention of the Federated Financial Ana-
lysts Society in San Francisco.

At the present time, as is only natural, military estab-
lishments have first call on electronic computers, because
of the importance of the military uses of these devices.
Tn modern war, electronic computers are priceless. They
literally spell the difference between victory and defeat.
All guided missiles, whether modern cannon or long-dis-
tance guided rockets or planes, must be directed by elec-

AUGUST 1952

~ By HUGO GERNSBACK

tronic computers. Even in World War II, the German robot
long-distance V1 and V2 rockets were shot down with
almost perfect regularity by electronic computing devices
attached to anti-aircraft guns in England.

This, however, is only the beginning. The future gen-
eral, before he goes into a battle, will have the possible
results forecast by an electronic computer in such a man-
ner that he will know for a certainty—given certain vital
factors—if he can win or not.

There are today hundreds of special military clectronic
computer uses, and it may be safely stated that if and when
World War III comes, it will be fought—and won—chiefly
with military electronic computers.

On a more peaceful side, according to General David
Sarnoff, chairman of the board of the Radio Corporation
of America, ‘‘the nation’s business operations will be revo-
lutionized within a reasonably near future.” In a recent
talk, Sarnoff said: “These modern electronic robots prom-
ise to revolutionize and simplify the clerical operations
of insurance companies, banks, tax bureaus, stock ex-
changes, and business in general. A single electronic com-
puter can do the combined accounting of receivables, pay-
ables, purchases and stock controls.”

He continued, “With some nine million persons—or 16%
of the working population—engaged in clerical activities,
present business systems are too slow and costly. The men
responsible for making major decisions all too often find
out that they must shape tomorrow’s policy on the basis of
statistics which are weeks or months out of date. It is now
feasible to combine the automatic devices which have been
developed for radio-television to form a complete electronic
accounting system for even the largest business organiza-
tion.”

It was recently predicted by government scientists that
new and simplified electronic computers will soon make
their appearance for practical business uses, such as in-
ventoryving, accounting, market research, sales, mailing
lists, and such business calculations as payroll amortiza-
tion, prorating, various statistics, quality control, and
other records.

Electronic computers will not only be used for future
business systems, but for many other endeavors, chiefly
for scientific and research purposes, which were the first
to use the electronic computers in the past. They can also
be used for such unusual purposes as sports. College foot-
ball has already begun to use electronic computers. An
eastern university has used electronic brains in analyzing
opponents’ plays. The best scientist of the university uses
the usual punch-card system and electronic computers to
plot in advance a coming game. It is also a fact that in the
past several seasons the electronically-guided team re-
mained undefeated!

From this it seems reasonable to deduce that organized
baseball will use computers to give the team the right
answers well in advance. Other sports, such as tennis, and
horse racing, are in the same class.

Right here the thoughtful non-electronic mind may well
calculate what is going to happen if the opposing team
also uses electronic computers. For the answer we need no
electronic computer—almost certainly the better team will
win.
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22 Television

Mobility makes
money when customers

can try—then buy
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I you were to ask ten television

dealers selling sets fifty miles or

more from a TV transmitter what

was the biggest headache in their
business, at least seven of them would
probably answer without hesitation:
“Home demonstrations!”

The sales manager of Marocco’s Mu-
sic Mart, Logansport, Indiana, points
out that putting a piece of equipment
into a potential customer’s home “on
trial” has always been a time-and-
money-consuming gamble on the part
of any dealer; but the problem is
greatly aggravated when the merchan-
dise is a TV set, carrying a microscopic
margin of profit in the first place, and
so far from a transmitter that the
built-in antenna of the set is entirely
useless.

Yet the ultra-fringe dealer is prac-
tically forced into this practice. Most
stores are located in downtown areas
where the noise level completely swamps
the anemic television signal. Moreover,
in many cases there isn’t room enough
to put up an elaborate antenna array
that will catch enough signal to over-
ride the noise. Even if this can b2 done,
it will not guarantee on-the-spot sales.

“If I've got to put up an antenna tow-
er like the one you’re using herve,” the
customer is likely to tell you, “I’ll just
wait until we have a closer transmitter.
In the first place, I couldn’t afford to
put up something like that; and in the
second place, my wife would never stand
for anything that big being put up at
our home.”

It does no good to explain that in a
quiet residential area a much simpler
antenna installation can bring in even
better reception. The customer is will-
ing to be shown this, but you cannot
tell him. He knows from what he has
read and heard that TV signal strength
varies widely—and often unpredictably
—from one receiving location to an-
other, even when these points are com-
paratively close together. The fact that
a dealer can get a fair pictuve in his
store by using a skyscraper antenna
with at-the-antenna boosters and spe-
cial lead-in does not convince the cus-
tomer that reception at his own home
using ordinary equipment will compare
favorably with this “souped-up” instal-
lation—and you can hardly blame him!

A dealer who flatly refuses to make
home demonstrations simply invites
suspicion that the sets he sells are in-
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ferior and that he is afraid to have
them compared with competitors’ sets
in the customer’s home. “If the sets
are as good as he says they are, why
is he afraid to demonstrate them?”’ the
customer wonders; and you may rest
assured that the dealer’s competitors
will make capital of his refusing to
put his sets in on trial. So, whether he
wants to or not, the fringe-area tele-
vision dealer is practically forced into
muking home demonstrations.

Demonstration antennas

The worst feature of making the dem-
onstration is the antenna problem. 1t
the reception is to be of selling quality,
the antenna must be good, and it must
be up in the air high enough to pull
in a strong signal. At the same time,
since the sale is problematical, the
whole antenna installation must be tem-
porary: no permanent anchors can be
screwed into the customer’s house, and
not too much time or money can he ex-
pended in erecting the trial antenna.

The portable antenna-tower mounted
on some sort of trailer has proved to be
one of the best answers to this problem.
Views of a modern, commercially-built
example are shown. Fig. 1 shows the
telescoping aluminum tower extended to
its full height of 80 feet. In Fig. 2 it
is in its folded position for transport.
The antenna can be raised and lowered
at will with this equipment for deter-
mining the best height for reception—
information that will be very usetul
when and if a permanent antenna is
put up later. Another feature is that
this erank-up tower can be used as a
telescoping ginpole, requiring only two
men to raise permanent towers up to
100 feet in height.

Mobile show rooms

The owner of Booth’s Radio & Ap-
pliance Company, Bakersfield, Calit.,
has worked out a much more elaborate
setup. He uses a specially-constructed
tubular antenna mast that ecan be hy-
draulically extended to a height of 80
feet, mounted permanently on a truck
that also contains boosters, signal-
strength measuring equipment, a tele-
vision receiver, and comfortable accom-
modations for viewers. When a customer
wants to know what kind of television
reception he can expect if he buys a set,
the truck is simply parked in front of
his door, the antenna is pumped up to
any desired height, and he can sit there

RADIO-ELECTRONICS
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in the truck and see exactly how the
set performs. This method of home dem-
onstration has several advantages: One
man can make the entire demonstration.
Nothing in the customer’s home needs to
be disturbed. The set is in the dealer’s
possession at all times, and is out of the
shop for only a few hours. No com-
promise hetween a good antenna and
an inadequate temporary antenna in-
stallation need be made. The only catch
—and of course there is one—is that the
owner of this mobile demonstrator has
some six thousand dollars tied up in it!

The Home Furniture Company of
Zanesville, Ohio, has gone this even
one better. A huge trailer has been ex-
pensively equipped with rugs, fluores-
cent lamps, and fine furniture to sim-
ulate a living room aad provide a
flattering setting for the TV sets dis-
played. These are demonstrated in ac-
tion with the aid of a telescoping anten-
na mounted on the trailer roof. The on-
the-hoof value of this perambulating
living room is figured at seventeen thou-
sand dollars; but it should be pointed out
that in addition to being used for home
demonstrations, this equipment is also
valuable for mass demonstrations at
fairs, carnivals, and conventions.

Not many fringe-area dealers want
to invest that much money in home-
demonstration equipment, especially
now that the freeze has been lifted
and new stations will soon start the
fringe areas shrinking; but the illus-
trations show to what lengths some
dealers have gone to let potential cus-
tomers see what kind of reception they
can expect hefore they buy. Certainly

Fig.1 (opposite)—Collapsible
80-foot mast finds best anten-
na height at customer’s site,
doubles as derrick for raising
permanent tower. Fig. 2
(right)—The aluminum test
tower in transport position—
ready to roll to another cus-
tomer-home demonstration.
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By JOHN T. FRYE

those dealers considered home demon-
strations very important.

Home-trial headaches

There is one kind of customer in the
fringe area who solves the antenna
problem for himself. He installs his
own antenna—or has an independent
outfit put it up for him—he buys a
booster, and then he feels free to try
out various makes of television re-
ceivers to his heart’s content and for
as long as he wishes without apparently
feeling the slightest obligation to the
dealers who sell these sets! After all,
he put up his own antenna, didn’t he?

Some dealers encourage him in this
matter of installing his own antenna,
for they feel that if he goes that far
he is almost certain to end up buying
a television set from someone. At the
same time, this does away with the ex-
pense and trouble of erecting a tempo-
rary antenna. Other dealers, though, are
not pleased with the arrangement. They
dislike seeing the profit of the antenna
installation going to someone else. On
top of that, they usually have a pet
antenna and booster that seem to give
the best results with the sets they han-
dle, and they prefer to sell 2 complete
installation rather than just the set
alone.

If the customer is determined to put
up his own antenna, there is not much
anyone can do about it. When he does,
he usually wants to try out two or more
sets at the same time so that he can
compare them on the same program.
Since the strength of the TV signal in
an ultra-fringe area can vary greatly

www americanradiohistorv com

23

from minute to minute, this makes
good sense (though exasperating to the
dealer).

However, it does bring up several
new problems. For one thing, it is not
practical to operate two sets from the
same antenna with the puny signal
found in a fringe avea. Couplers that
permit such operation without mis-
match necessarily introduce some loss,
and ordinarily you have no signal to
spare. Moreover, it is quite possible to
connect two TV sets to the same booster
with certain critical lengths of lead-in
so that on the same station one set will
receive much more signal than the oth-
er. This state of affairs is an open
invitation to electronic skullduggery
when one dealer is asked to connect up
his set with a competitor’s set.

If the sets must be connected simul-
taneously to the same booster, the leads
from the booster to the sets should be
of identical length. A better arrange-
ment is to use a single lead from the
booster with one of thcse glorified
clothes-pin connectors on the end so
that it can be quickly connected first
to one set and then to the other. Be sure
to explain to the customer that the set
actuating the booster through its auto-
matic switch must be left turned on all
the time these quick comparisons are
being made, even though the picture
is being watched on the other set. I
know a case in which failure to do
this simple thing lost a sale.

One thing that makes the average
dealer take a dim view of home demon-
strations is the fact that after a TV
set has weathered about a half dozen
of these home trials it can no longer be
offered as new merchandise. Be as care-
ful as yvou will, hauling a heavy TV set
around is almost certain to result in
some marks and scratches. To my sur-
prise, most dealers report that custom-
ers take reasonably good care of the
sets while they are in on trial; but sets
in the home are bound to receive some
damage, especially if there are small
children. Then there was the case told
me by a dealer who, when he went to
pick up his demonstrator set, found the
speaker grille cloth badly frayed.
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“Oh yes,” the lady of the house said
when this was called to her attention;
“I meant to tell you about that. It was
the cutest thing! When the weatherman
draws on his glass-covered map, his
chalk squeaks; and Agnes—that’s our
cat—thinks there’s a mouse in the
speaker and tries to get it. You would
just die to see her!”

1 Demonstration — 1 Sale

Ralph Todd of Todd’s Home Appli-
ance Store in Logansport, Indiana, who
has been outstandingly successful in
selling fringe-area installations told me
that he considered home demonstrations
as a challenge and an opportunity
rather than a nuisance. I quizzed him
closely about his methods, and his an-
swers went like this:

“First, we never take a set out un-
til it has operated satisfactorily in the
store for at least three consecutive
hours. Before we put a set in on trial,
the antenna must be adequate for the
location; and this goes if the customer
has put up his own antenna or if we
use one of our antenna-trailers. When
it is delivered either I or my technician
goes along with it and sees that it gives
top performance in the home.

That means the picture size is
adjusted so that it will stay beyond the
mask during the drop in line voltage we
have during the early evening hours.
A too-small picture will be noticed much
more quickly than one that is a trifle
too large, Ton trap, focus, hold, and
a.g.c. controls are carefully reset at the
customer’s home, even though they
were in perfect adjustment when the
set left the store.

Considerable time is devoted to
showing someone in the home how to
operate the set. When possible, these
instructions are given to the most in-
terested party, the one who will make
the decision ahout buying the set; but
there are times, say when an elderly
person is the potential purchaser. when
a younger member of the household can
be more easily taught to run it. In any
event, the person is first shown how to
tune the set, adjust the contrast and
brilliance, operate the hold controls, ete.
Then the set is deliberately thrown out
of tune and syne, and the person is
asked to bring it back into adjustment.
This is repeated about three times to
make sure he or she has the hang of it.
Mimeographed instructions, using the
same steps and phraseology, are left
with the set.

While I am giving these instruc-
tions, I try to show the customer how
to recognize a good picture when he sees
one. I show him how ‘the size of the
snow’—often talked about by laymen—
is just a function of the contrast set-
ting. He is taught to look for fine de-
tail, especially in the small vertical
elements of the picture. I show him
that a really good picture still looks
good at reasonably close range, while
to a bad picture ‘distance lends enchant-
ment.” The ability of a picture to re-
main steady under ignition interference
is stressed. In short, I want him to be
able to do an intelligent job of compar-

ing when he stacks my set up against
a competitor’s.”

Lend or Lease?

The final problem of home demonstra-
tions is how long to leave the set in on
trial. All dealers with whom I talked
agreed there should be a clear under-
standing that it would not be left in-
definitely, but they did not agree on
what limit should be set. One left the
set in for a flat three days. Another did
not pick up the set until there had been
at least one night of good reception.
Still another said he had no definite
limit, but he kept the customer aware
of the passing of time by frequent call-
backs while the set was on trial.

He pointed out that these calls, if
they were made—as they should be—by
a TV technician, served several other
useful purposes: First, they allowed
the technician to spot and correct any
minor trouble that might develop with
the set; second, they provided insur-
ance that competitors did not foul up
the installation in any way detrimental
to the dealer’s set; and third, they
gave the customer the comforting as-
surance that the dealer had trained
personnel on hand to take care of any
future trouble. A commission on sales
was given the technician to interest
him in making these evening calls.

Still another approach to the home
demonstration headache is the practice
of charging for this trial. For example,
Ken’s Radio of Jackson, Michigan,
charges a flat five dollars for each set
put in on trial, with the understanding
that if the set is purchased, the money
is applied to the purchase price. He
claims this discourages the grafters,
and cuts down the number of home dem-
onstrations, hut increases the number
of sales. Certainly it neatly shifts the
expense of making the demonstration
from the dealer to the customer. At the
same time there is serious doubt that
this method will enjoy any great popu-

larity under the dog-ecat-dog competi-

tion of large urban areas. American
people have been accustomed too long
to free trials of everything from tooth-
paste to automobiles to take kindly to
the idea of paying for their sampling—
no matter how unfair to the dealer this
well-rooted practice may be.

But the purpose of this article was
not to advocate any one way of meeting
the problem. Instead, it was hoped that
by presenting a cross-section of what
many dealers think and do about home
demonstrations, the reader would be
stimulated to do some thinking of his
own on the subject. If it has done that,
we can write: “Mission Accomplished.”

The writer would like to express his
deep appreciation to all the dealers and
service technicians who contributed
their ideas in preparing this article;
and he especially wants to thank the
nmanagement and service departments
of Todd’s Home Appliance Store and
Maroceco’s Music Mart—both of Logans-
port, Indiana—for their invaluable as-
sistance.

—end—
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TV DX REPORTS

August will be bad news for the TV
dx enthusiast. This month will mark the
end of the major TV dx period of 1952.
The dx season averages just about
three months, taking the country as a
whole, but the starting and ending
dates shift from one year to the next
by as much as two weeks. This year’s
dx was very late in getting under way,
so it is reasonable to assume that it
will carry over farther into August
than usual.

The last major opening of the year
will probably occur around July 25 to
28, but there will be seattered dx during
the first two weeks of August, with the
possibility of fairly good conditions as
late as August 10 to 12. It is doubttful
if there will be any sporadic-E skip dx
after the 15th, though therc is a good
possibility of major auroral distur-
bances later in the mionth. Past ex-
perience has shown that July and Au-
gust aurvoral activity is often accom-
panied by dx that closely resembles
sporadic-E skip in character. In fact,
many propagation authovities now con-
sider them to be variations of one
phenomenon.

August niarks the turning point for
the better in tropospheriz propagation.
Over much of the country there is a
shift in the weather toward fall late in
the month, and with this change come
the year’s best opportunities for ob-
serving tropospheric phenomena on the
frequencies above 30 me.

The daily weather maps printed in
many newspapers will give the heat
clues as to when weather effects will
show in TV reception. Look for pro-
nounced high-pressure areas, especially
the slow-moving variety. Tropospheric
propagation will be at a peak when
these pass across your part of the
country, usually being associated with
calm, stable, local weather. A slowly
increasing overcast is a good sign. If
you have a barometer, watch for steady
periods of above 30 reading, or a very
slow fall in pressure after a spell of
fair weather.

The effect of stable inversions of late
summer is most marked on the high
channels. Particularly along coastal
areas, in the Mississippi and other large
river valleys, and around the Great
Lakes, the bending of v.h.f. waves may
be very marked at this season, produc-
ing strong steady signals for many
hours at a time. Amateurs have com-
municated on the 144-mc band over
distances as great as 1,200 miles nn
at least one occasion under such con-
ditions, and 500 miles or more is quite
common. Although the amateur works
with much weaker signals than are
capable of producing a satisfactory TV
picture, the TV dx enthusiast should
not overlook the possibility of re-
ception up to several hundred miles by
this medium, especially on the high-fre-
quency channels.

—end—
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An
Efficient

Single-channel

Job

By JAMES BOYETT

ERE’S a novel, easily-built

booster for a singlz low-band

TV channel. It uses a 6J6 as a

neutralized push-pull amplifier,
and gives excellent reception from a
station 120 miles away.

The circuit, shown in Fig. 1, borrows
a trick from v.h.f.-transmitter practicc
by using a folded-line grid tank made
of %-inch brass or copper tubing. A
22-inch length of tubing is bent into a
hairpin 105 inches long and 3% inch
wide on the outside. The closed end is
folded over and grounded at the center
as shown in the upper photo L2, the
plate coil, consists of 13 turns of No. 20
plastic-insulated wire close-wound on a
Y -inch polystyrene rod. Make a tap at
the exact center for the plate-voltage
connection. L3, the output link, is two
turns of the same wire wound in the
same direction over the center of L2.
The 1,000-ohm loading resistor should
be soldered directly across the ends
of L2.

C1 and C2 are 2-8-uuf mica trimmers.
C1 is soldered across the grid line about
1 inch from the open end. This can also
be seen in the upper photograph.

The neutralizing leads are 2-inch
lengths of insulated wire from the 6J6
plate pins inserted in the opposite open
ends of the grid tank.

Plate voltage for the 6J6 is supplied
by a 100-ma selenium rectifier and an
R-C filter. Heater voltage may be taken
from the TV receiver, or from a small
6-volt transformer (see photo). If the
TV receiver is the transformerless type,
or if any part of the antenna system
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Fig. I—The schematic. Amateur “long-lines” technique is used to get high-Q circuits.

is grounded, take the following precau-
tions to prevent shocks or short circuits:
Isolate the B minus lead from the
booster chassis and connect it directly
to the B minus line of the TV receiver;
use a single line-cord lead from the
rectifier input to one side of the booster
line plug.

To neutralize the 6J6, connect the
booster output link to the TV-receiver
antenna terminals and set the receiver
to the desired channel. Short out the
booster antenna terminals. With both
units turned on, slide both neutralizing
leads in or out of the grid tank in equal
steps until the rushing sound (oscilla-
tion) from the speaker just disappears.
With the station tuned in and the grid
and plate tanks tuned for maximum
gain, readjust the neutralizing leads
for possible improvement.

The best points for connecting the
500-uuf antenna-blocking capacitors to
the grid tank should be found in the
same way.

Although this booster was designed
for a single low-band channel, you can
prune L1 and L2 and use it for FM,
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150-170-me emergency, or high-band
TV signals. The grid tank can be tuned
to a higher frequency by snipping short
lengths from the open ends and turning
C1 through its range to peak the signal.
If you don’t notice an increase in
signal strength, clip about one-quarter
inch more from. the ends and repeat
the process until you can peak the sig-
nal with C1 in the center of its range.
L2 is comparatively broad because of
the loading effect produced by R2. How-
ever, it may be necessary to remove
a few turns from this winding so the
output circuit resonates in the center of
the desired frequency range. Of course,
if you have a v.h.f. grid-dip meter, you
simply prune the coils until the meter
indicates resonance at the desired
frequency.
Materials for booster
Resistors: |—1,000 ohms, 1 watt;
watt, |—27 ohms, !/; watt.
Capacitors: (Ceramic or mica) 2—=500 nuf. (Elec-
trolytic) 2—20 wf, 150 volts. {Variable) 2—2-8 uuf
trimmers.
Miscellaneous: |—6J6; |—100-ma selenium rectifier;
22 inches lj-inch brass tubing; 1—7-pin miniature
socket; polystyrene rod; chassis; s.ps.t. {oggle
switch; wire, solder, terminals, hardware.
—end—

1—1,000 ohms, ¥,
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the last word on

PART |

HE LAST word on the important

subject of television conversions

has not been said. Far from it.

Suppose, for instance, you make a
big-tube conversion and find there isn’t
enough high voltage. What then? Or
maybe there’s not enough width—or
height. Or the linearity or focus is poor.
Or the horizontal output tube droops
after a few days. If you don't know
the answers to all these everyday con-
version problems, stick around. You'll
find some of them here.

To show how conversion problems
can be licked, let’s take the case of an
RCA 8T244 (KCS28 chassis) which we
converted recently.

The conversion was to a low-voltage
clectrostatic-focus tube, the 17TP4. The
original set delivered 8.5 kv to the 53-
degree 10BP4, so a new yoke and hor-
izontal output transformer were needed.
We selected a new ferrite-core output
transformer, the RCA 231T1. This
transformer has a number of interest-
ing features. It is a wniversal job de-
signed for hoth replacement and conver-
sion work and will properly match a
variety of output tubes to yokes with
horizontal coil inductances ranging
from 8 to 30 mh. This covers just ahout
all types of yokes for tubes with 50-
to 66-degree deflection angles. A 7-tap
secondary provides this matching flex-
ibility.

An extra primary tap provides the
proper match for all horizontal output
tubes. Thus in sets with d.c. supply
voltages of from 250 to 300, using a
6BQG-GT or 6AU5-GT, the plate con-
nection goes to tap 2. If the receiver
has a d.c. supply voltage of 300 to 350
and uses tubes such as the 6BG6-G,
plate connection goes to tap 3. Maxi-
mum high-voltage output is 15 kv.

Because of its flexibility, the trans-
former can be used in straight replace-
ment work in 10-inch (53-degree) tube
sets, in 21-inch (66-degree) tube sets,
or anything in between.

Before starting on any conversion

Including problem discussions

and pointers which do not often

appear in a conversion article

By M. HARVEY GERNSBACK

Editorial Director

job, make sure the receiver is in top
operating condition. If the set is oper-
ating properly beforehand, you will
know that any troubles after conversion
are due to the conversion itself. Make
sure that the low d.c. supply voltages
are at normal values, and that the
vertical and horizontal sweep systems
function normally (good interlace, suf-
ficient height and width, normal linear-
ity, hold controls locking in at the cen-
ter of their range). Replace all wealk
tubes in these circuits and give the set
a final operating check. Don't start the
conversion until all these things have
been done.

Why is all this necessary? Conversion
means higher sawtooth voltages, higher
boost voltages. The higher sawtooth
voltages can stray around the chassis,
causing interlace difficulties. The higher
boost voltages (if they are applied to
the horizontal oscillator or discharge
tubes) change operating conditions and
may cause the oscillator to shift fre-
quency. The same trouble can occur in

TO PIN 10 OF 17TP4 TTO RISS

It

the vertical oscillator circuit. If the
v. and h. hold controls are checked
before conversion and serviced so that
they lock at the center of their range, a
considerable frequency change would
have to occur before the picture could
not be locked in by adjustment of the
hold controls. Suppose, however, that
the hold controls were ot checked be-
fore conversion. If one of them locked
near one end of its range, a small fre-
quency change resulting from the con-
version could throw the lock setting out-
side the range of the control. The tech-
nician’s reaction to this trouble would
be, “What did I do wrong?” He would
waste time checking for wiring errors
that weren't there. So check before con-
version!

In making this conversion a number
of small parts were removed in addition
to the old yoke and flyback transformer.
The focus control R191 and the 330-ohm
resistor R190 in series with it were
eliminated. The focus coil L115 was
shorted out in the chassis and removed,
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Fig. 1—Conversion of an RCA 8T244, using the 231T1 universal transformer.
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since it is not required for the 17TP4.
The width control L110 was also re-
moved, as was R187, the 3.3-ohm fila-
ment resistor for the 1B3-GT.

The method of mounting the new
fivback transformer is shown in the
photograph. Follow the usual precau-
tions against corona and arcing in wir-
ing the high-voltage circuits. Keep all
high-voltage leads at least an inch from
other wires and the chassis. Length and
placement of the lead frem the top of
the primary winding to the plate cap of
the 1B3-GT are particularly ecritical.
Keep it as short as possible and make
sure that it is far away from the walls
of the high-voltage cage or from other
wiring, to keep stray capacitance to
ground at a low value. Too much capac-
itance between this lead and ground
will reduce high voltage and affect hor-
izontal linearity. Incidentally, the 231-
T1 transformer comes with 4 plate lead
clips (2 small and 2 large) to fit the
plate caps of all popular h.v. rectifiers
and horizontal output tubes. The 2
large ones are used in this case.

The circuit changes for converting
the 9T244 are shown in Fig. 1. The
underlined items in this figure indicate
either an added part or one whose val-
ue or voltage rating has heen changed.

FFew changes were needed in the hor-
izontal circuit other than those having
to do with the new flyback transformer.
A 470-puuf eapacitor was shunted across
the coupling capacitor C160 to increase
the drive voltage to the 6BG6-G grid,
for more high voltage and width.

A word about drive. In any horizontal
output amplifier cireuit a certain
amount of sawtooth voltage is needed
to drive the horizontal output tube at
maximum efficiency. If tke horizontal
oscillator or discharge tube can’t supply
sufficient voltage, the output tube will
run at lowered efficiency, drawing an
excessive amount of cathode current
and shortening its life. The high-voltage
output will be low and picture width
insufficient.
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of the replace-

ment transformer.

An easy way to tell if the output tube
is getting enough driving voltage is by
the raster's appearance. Adjust the
drive control for maximum. Then ad-
just the linearity coil through its range
to see if vou can produce a vertical
white overdrive line near the center
of the raster (Fig. 2). Back off the
drive control until the overdrive line
just disappears. This is the optimum
drive point. If it is not possible to
produce the overdrive line, the saw-
tooth driving voltage is mnot high
enough. To increase it, increase the size
of the coupling capacitor feeding the
output-tube grid. (Be careful. Too large
a capacitor may shift the oscillator
{requency.) Another way to increase
drive is to decrease the size of the plate-
load resistor of the oscillator or dis-
charge tube. A third method is to in-
crease the plate voltage on these tubes
by feeding their plate-load resistors
from the hoosted B plus supply through
an R-C decoupling network.

If the drive voltage is sufficient to
overdrive, but width and high voltage
are insufficent, increase the output-
tube screen voltage by reducing the re-
sistance of its screen-dropping resistor.
When doing this be careful not to ex-
ceed the tube’s maximum allowable
sereen dissipation in watts (the product
of screen-to-cathode voltage and screen
current in ma). You may find that with
increased screen voltage you can no
longer overdrive the output tube. The
remedy is to increase the output of the
horizontal oscillator or discharge tube,
using the methods indicated above. Then
readjust the drive control to overdrive,
then back off just enough to eliminate
the overdrive condition. If width and
high voltage are still insufficient, de-
crease the output-tube screen resistor
until the desired results are obtained.

Fortunately in the 8T244, the only
change necessary was the addition of
the 470-uuf capacitor mentioned above.
In a low line-voltage area it might
be necessary also to reduce the 6BG6-G
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screen resistor R186 to get enough
width, or the screen resistor could be re-
duced to 5,000 ohms and a 2,500-ohm
rheostat installed in series with it to
act as a width control.

C168, the 500-unf high-voltage filter
capacitor, was replaced with one having
a 20-kv rating. In a circuit of this kind,
where C168 is returned to the damper
tube plate, it is important not to elimi-
nate the l-meg filter resistor R189. It
isolates the damper-tube plate circuit
from the 100 to 500-puf capacitance
which exists between the anode of the
C-R tube and ground. If this capaci-
tance was directly acvoss the damper-
tube winding it would greatly increase
retrace time and cause foldover dif-
ficulties and loss of high voltage.

The only other horizental eircuit
changes were to replace the 10-uf ca-
pacitors C146B and C with 600-volt
rating units, and to elimninate the d.c.
flow through the new yoke by placing
a 0.1-uf, 400-volt capacitor in series
with it. Eliminating the d.c. tends to
give a cleaner raster with fewer rip-
ples. The new voke is an RCA 211D2,
an anastigmatic edge-to-edge focus
unit. It differs from the older 211D1
only in that the connecting leads and
damping resistors are already in-
stalled. (But the neutralizing G0-uuf
capacitor and 1,000-ohm resistor which
connect across part of the yoke’s hori-
zontal windings are supplied in an en-
velope since they niust be connected to
different yoke terminals in some appli-
cations. With an isolated-secondary fly-
back transformer such as the 231T1,
they connect as shown in Fig. 1.)

The horizontal a.f.c. phasing feed-
back network RI188-C166—which for-
merly connected to the damper tube plate
—was moved down to a point of much
lower output on the secondary of the
flyback transformer. With the increased

I'ig. 2—How the overdrive line looks.

sweep voltages resulting from the con-
version, the original connection gives
far too much voltage for proper a.f.c.
operation. This causes the horizontal
oscillator either to operate off frequency
(a torn picture results), or merely
slightly out of phase (result—foldover
appears on the left side of the raster.
This looks like foldover due to wrong
retrace time, but the cause is different).

In the second part of this story next
month we’ll discuss the vertical circuit
changes and the things that can cause
poor linearity, foldover, not enough (or
too much) width, blooming and some
other points.

‘to be continued)
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By ROBERT F. SCOTT

AST month we talked about the use of
conventional receiving tubes in un-
conventional applications in TV
receivers. Along these lines, two

more circuits warrant discussion,

The 6U8 is a comparatively new high-
frequency miniature triode-pentode,
hest known as an oscillator and mixer
in TV, short-wave, and FM receivers.
When used in the front-end of a re-
ceiver, the 6U8 does not arouse unusual
interest hecause circuitwise it resembles
the 6K& in broadcast sets and the
6AGH-6C4 or 6AG5-15 6J6 combination
in TV sets. But when it is used else-
where in TV circuits, it stands out like
a blot of ink on the wife’s new lace
tablecloth. Stromberg-Carlson engineers
have put this tube to work in the video
amplifier and sound i.f. of their 421
series. The cireuit is shown in Fig. 1.

The germanium-diode video detector
is direct-coupled to the triode section of
the 6U8. Typical operating conditions
for this triode are: Plate voltage 150,
plate current 18 ma, amplification fac-
tor 40, transconductance 8300 pmhos,
and plate resistance 5,000 ohms.

The pentode first sound i.f. amplifier
is coupled to the video detector through
a b-uuf capacitor. This section of the
6UY iz similar to the 6AUG.

25L46-GT focus control tube

Generally, whenever we see a 25L6-
GT nestled in its socket on a TV chassis,
we can safely assume that it is in the
audio output circuit and can disregard
it if the symptoms indicate trouble in
the syne or video circuits, or replace it
if the trouble is definitely in the audio
output stage. If you don’t have a dia-
gram or table of tube functions for the
G-E 16K1 or 16K2, don’t let the 2516
mislead you. It is not in the audio out-
put stage. It is the focus-control tube

B+

6U8

IST SOUND IFAMPL  2ND SOUND IFT 0 gaUS RATIO

T0 6CB6 4TH VIDEO DET 6 1t R
woicke I %I : & ; DET DRIVER
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£

- 1 =
b
= g 220 0V,
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3
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Fig. 1
video takeoffs

(above)—Sound and
with a 6US8.

Fig. 2 (right)—A 235016 as
a foeus control in recent
G-E  television receivers.

and its circuit is shown in Fig. 2.

In this application, the plate-cathode
resistance of the 2516 is used as a vari-
able resistance in series with the coil of
the EM-PM type focusing unit. Varying
the 100,000-ohm focus control varies
the bias on the grid of the tube and
controls the flow of current through the
tube and focus coil in series. We can see
that a weak or gassy 2516 can seriously
affect the current through the focus coil
and make it impossible to focus the pic-
ture properly. Although poor focusing
can Dbe caused by a bad picture tube,
open or shorted focus coil, or weak mag-
net in the PM section of the focusing
assembly, it is only reasonable to check
the tube first, as it is easier to get at
and simpler to check than the other
components.

Selenium rectifiers

We are familiar with selenium rec-
tifiers in the low-voltage power supplies
of a.c.-d.c. receivers and transformer-
less TV sets, but in other applications
their use and operation are not always
evident from the circuit or manufac-
turer’s data. One example is the
Setchell-Carlson model 151. A selenium
rectifier supplies d.c. to the serecen of
the horizontal output tube by rectifying
a part of the 15,750-cycle voltage de-
veloped across the secondary of the fly-
back transformer. This novel applica-
tion is shown in Fig. 3.

There is an excellent reason for using
the rectifier in this manner. When the
horizontal output stage is operating
with normal drive and plate and screen
voltages, the heat dissipated in the
plate and screen is close to the maxi-
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Some of the more unusual ap-
plications of familiar tubes and
selenium rectifiers in modern

TV set design

25L6-GT
FOCUS CONT TUBE

+230v

o FOCUS CONT
oL

FOCUS CONT B—8US

mum ratings set by the tube manufac-
turer. In the absence of drive to the
output stage, plate current and dissipa-
tion increase and the tube may be dam-
aged within a few seconds. During the
period the tube is without drive, ex-
cessive plate current may cause the
primary of the flyback transformer to
open up or catch fire.

Many sets have fuses to protect the
transformer primary, but if the fuse is
the wrong size or has too long a delay
before blowing, the tube and trans-
former can still be damaged. Some TV
sets have an extra-large cathode-bias-
ing resistor to provide safety bias if
excitation fails. The use of a high
cathode bias reduces the actual plate
voltage, limits the horizontal deflection
power and reduces the high voltage.

In the circuit of Fig. 3, the positive
spike of the 15,750-cycle horizontal saw-
tooth is rectified to produce approxi-
mately 140 volts at 25 ma for the 6BQ6
screen grid. In the absence of grid
drive, there is no a.c. voltage to be rec-
tified so the d.c. screen voltage is sup-
plied through the 1-megohm resistor
from the 280-volt d.c. line. The voltage
on the screen is now so low that plate
current is reduced to the point where
the plate dissipation rating cannot be
exceeded and the primary winding of
the transformer cannot burn out.

Bendix centering circui}

Some late-model Bendix TV sets use
a selenium rectifier as a centering aid
rather than as an auxiliary source of
B voltage. The Bendix circuit used in

RADIO-ELECTRONICS
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Fig. 4—Automatic bucking bias from the selenium rectifier keeps raster centered.

TV receiver models C172 and C2000
is shown directly above in Fig. 4.
Since boosted B plus voltage from the
damper tube is used in the horizontal
deflection cireuit, the horizontal de-
flection coils are above ground. The di-
rect current flowing from top to bottom
through the horizontal voke windings
causes the picture to be displaced to the
right. To compensate for this, the
selenium rvectifier is connected to B plus
to supply a bucking current which flows
through the coils in the opposite direc-
tion, This ullows the picture to be cen-
tered with the normal centering device.

Radio Craftsmen power supply

Fig. 5-a shows the low-voltage power
supply circuit in the Radio Craftsmen
RC-201 receivers. This circuit uses four
selenium rectitiers and a 300-volt cen-
ter-tapped 275-ma transformer to de-
liver 130, 150, 300, and 320 volts to the
various sections of the set. This ar-
rangement replaces the twin 5U4-G’s
and voltage dividers used in many other
makes and models of TV sets. With this
circuit, any minor change in current
drain on one B plus line will not affect
the voltages on the others as it will with
many voltage dividers.

Fig. 5-b shows the basic circuit of the
150-volt supply with V1 and V2 sub-
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stituted for selenium rectifiers SR1 and
SR2. This is a conventional full-wave
rectifier with the plate and cathode
connections reversed and the positive
potential taken {rom the center-tap on
the transformer.

In Fig. 5-c. tubes have again been
substituted for the selenium rvectifiers.
This is a full-wave bridge cireuit. The
center-tap on the transformer is not
needed in a full-wave bridge.

When the top of the secondary wind-
ing is positive with respect to the hot-
tom, V2 conducts and current tlows
through it to ground, up through the
load, and then back to the transformer
through V3. Current cannot flow
through V1 or V4 because their cathodes
are more positive than their plates.
When the a.c. voltage reverses, the bot-
tom of the secondary is positive. V1 con-
ducts and passes current to the load.
The current returns to the transformer
through Vi,

Fig. 6 is the full-wave voltage-
doubler circuit used in the low-voltage
power supply of the RCA KCS66 and
similar chassis. When the voltage
across the secondary of the transformer
makes the anode of SRZ positive, this
element conducts and a positive charge
accumulates on the positive plate of C2.
SR1 does not conduct, because its cath-
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Fig.

5—Radio Craftsmen full-wave
bridge power supply with equivalent

vacuum-tube rectifier cirecuits.

Fig. 6—Full-wave voltage doubler rec-
titier in RCA K CS56-series chassis.

ode is more positive than its plate.
When the polarity of the a.c, voltage
changes on the tollowing half-cvcle the
cathode of SR1 is negative with respect
to its anode. This element conducts and
places a negative charge on the nega-
tive plate of C1. Each capacitor charges
to the peak voltage developed across the
transformer. Since Cl1 and C2 are in
series, the charges on them are in series,
and the total voltage across them is
twice the peak across the transformer.
When these capacitors are delivering
power to the load, the voltage drops
slightly to a value determined by the
magnitude of the load current and the
values of C1 and C2. With this circuit,
the voltage drops to approximately 265
under load.
—end—
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EADERS often ask about bril-
lianey-control troubles in receivers
using direct coupling between the
last video amplifier and the pic-

ture tube. When direct coupling is used,
no d.c. restoration is necessary and the
grid circuit of the pieture tube is sim-
plified. Troubles occur, however, because
B plus voltages exist at both the grid
and cathode. Defects can include in-
sufficient or excessive brilliancy, inoper-
ative brilliancy control, poor contrast,
and unstable syne.

With direct coupling the video signal
may be fed to either the grid or cathode
of the picture tube. Fig. 1 shows a typ-
ical grid feed used in Olympic and many
other receivers. With plate voltage
direetly on the grid, the cathode must
be at a higher d.c. voltage so the grid
will be negative with respect to the
cathode. The brilliancy control permits
varying the voltage on the cathode to
change the relative grid bias and con-
trol the beam current.

It is important that the d.c. supply
voltages at both grid and eathode re-
main stable. If changes occur in voltage
or in the values of series resistors, the
balance of potentials between grid and
cathode may be upset. A decrease in
cathode voltage or an increase in the
voitage at the grid will lower the bias
and make the picture excessively bright.
The control is then unable to decrease
brillicrncy sufficiently for good viewing.

If changes in resistance values in-
crease cathode voltage or deerease the
grid voltage, insufficient brilliancv will
result.

The same is true in circuits where
the signal is fed to the cathode. Fig. 2
shows a circuit used by Stewart-
Warner. Here the functions have been
transposed and the brilliancy ¢ontrol
is now in the grid circuit. With the sig-
nal applied to the cathode, positive
variations are equivalent to negative
changes in the grid circuit in their
effect on the electron beam.

When brilliancy-control troubles oc-
cur, a v.t.v.m. ean be used to measure
the relative potentials between grid
and cathode. Regardless of the feed
method used. the grid should be nega-
tive with respect to the cathode. When

the brilliancy control is varied through-
out its range, the v.t.v.m. should show
a change in negative bias sufficient to
cut off the beam or release a sufficient
amount of electrons for good bright-
ness. The potentials from grid to chassis
and cathode to chassis should also be
checked and compared with the values
given in the service notes.

The values of the various dropping
resistors also should be checked. The
same holds true for the brillian:y con-
trol. This should be tested Zor continuity
through each of the three potentiometer
terminals,

If all components and voltages con-
form to the service notes, the second-
anode potential and the accelerating-
grid voltage should be checked. It is
also essential that the ion-tran magnet
be placed properly on the neck of the
tube for maximum brilliancy. A weak
ion-trap magnet can also contribute to
poor brillianey. Only after all other
possibilities have been exhausted should
the picture tube be suspected of being
gassy or otherwise defective.

Intermittent width in Admiral

I am haring considerable trouble
servicing an Admiral 24E1 receirver.
This set has insufficient width, noisy
sound, and intermittent picture. I re-
moved the chassis from the cabinet and
checled all tubes and voltages. Upon
trying the receiver it played «ll right
and I retirned it to the eustomeir, Upon
installution in the cabinet there was
again an intermittent pictwre, and all
the other troiwbles encountered pre-
viously. What conld canse this trouble?
L. B, Trenton, New Jersey.

You are undoubtedly running into a
trouble which existed in the early pro-
duction of this receiver, and the follow-
ing is the manufacturer’'s recommenda-
tion for correction:

In early production models the chassis is mounted
on a board with Il/-inch bolts. The mounting bolt
near the horizontal width control may short-cir-
cuit the control, resulting in insufficient width,
horizontal nonlinearity. and loss of picture bright-
ness, or no raster ot all.

To correct this, pull the mounting board four or

five inches out of the cabinet, remove the bolt,

and put four or five washers under the bolt head.

Late production sets use a shorter bolt.

When installing the chossis do not use a sharp.

pointed fool for locating this mounting hole, as
the width-contiol winding might be damaged.

www.americanradiohistorv.com

T
és.ax 22K

%mn
+350v 500K 160K __l

L]
+275v

Fig. 1—Direct video coupling.

Horizontal sync in Westinghouse

On a Westinghouse model 627K16 re-
ceiver, the picture loses horizontal syne
after the set ig on from one-half hour
to two hours. I have replaced the tubes
in the horizontal sweep cirenits and
also checked the values of parts. This
chassis does not have the 6ALS5 type of
horizontal phase detector. What could
caunse this condition? F. R., Ridgewood,
N. Y.

Several different horizontal control
circuits were used in these models, and
from your description the receiver you
are working on uses the single-6C4
phase-detector cirveuit.

The fact that horizontal s, nc is lost
only after an hour or two of operation
indicates that some component is inter-
mittent and changing its characteristics
after warm-up. As you have already
changed tubes, check the resistors and
capacitors in the phase-detector circuit
as well as in the horizontal oscillator.

Also make sure the changes you have
made according to the manufacturer’s
supplements include the following:

If R446 is 15,000 ohms. change to 18,000 ohms.
Change R4346 to 270,000 ohms.

Insert a 220.000-ohm resistor in parallel with R434
(pin 7, arid circuit of horizontal multivibratar).
insert @ 120-uuf capacitor in parallel with C422,
(In some chassis using a 12BN7 as the horizontal
multivibrator not containing above changes, o
I S-nuf capacitor is connected between pins &
and 7 to improve performance.)

Keystoned picture

In « Techmaster 630 type receiver,
the pictire has a keystoned appearance,
with the right side of the picture having
less height than the left side. What
conld cause this trouble? [.. R., Grove-
land, Florida.

This is usually caused by shorted
turns in the vertical deflection coil (or
a shorted resistor across one seetion of
the vertical coil).

The particular coil section involved
can be identified from the nature of
the keystoned picture. As shown in Fig.
3. the vertical coil sections are o either
side of the picture tube neck. For down-
ward vertical sweep the coils must be
positioned as shown. When one coil sec-
tion shorts, the remaining coil section
must perform the entire vertical sweep
by itself. The beam is influenced less as

RADIO-ELECTRONICS
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Fig. 2—Cathode video input.

the horizontal sweep pulls it away from
the field of the single coil, and the lat-
ter is unable to sweep the beam fully
at extreme horizontal deflection. The
narrowed section shows on which side
of the deflection yoke the shorted coil
section is located,

Open-wire line match

In the installation of an open-wire
transmission line, I find that the line
erimps i making a loop to allow for
rotor operation. Could 1 wuse 360-ohm
ribbon line from the sfacking bars of
the untenna down to and just below the
wmotor, and from here attaclh the open-
wive line? Will this cuuse ¢ mismatch?
M. M., Grove City, la.

If vou are using 300-ohm open-wire
line, yvou can attach any length of 300-
ohm ribbon line to it without worrying
about a mismatch. The open-wire line
has much lower losses than the 300-
ohm ribbon type. As you are going to
use only a short length ¢f ribbon line
from the stacking bars to a place right
helow the motor, you should have vir-
tually no loss.

This procedure is somoetimes followed
at the receiver end, whenever it is dif-
ficult to bring the open-wire line into
the house without a large opening.
Open-wire line is run to the entry point
and 300-ohm ribbon line is then used.
If Loo much 303-ohm ribbon line is used,
vou will defeat the purpose of using
the low-loss open-wire line.

Kven with 400-ohm open-wire line,
cood results will be obtained, although
the losses will increase because of the
mis-match. If the signal strength is
fairlv high, the loss will be hardly
noticeable.

Fiyback transformer match

Ty o conversion, I have on hand an
RCA 204T2 vertical ontput transform-
eron 211775 horizontal ontpuat for volt-
waye doubling, « 20601 deflection yoke,
ond o 470-ohm focus ecil, In view of
the fact that the 211T5 is listed as
Sd-degree component, and the 206D1
has a 70-degree angle, with the combi-
nedion given will T oblain proper sweep
wnd defieetion for a 17BPLA tube?
Az, eanld T substitute the Merit MDF-
oconsine yoke for the 206D1 in the
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same circuit? W. V., New Orleans, La.

The 211TH horizontal output trans-
former has a rating of 50 to 57 degrees
deflection at 13.5 kv. This may work
with the 206D1, depending on the effi-
ciency of the drive circuit of the re-
ceiver. For the 206D1, however, the
RCA 218T1 would be a better match.
The latter is rated at 14 kv for deflec-
tion angles from 66 to 70 degrees.

The Merit MDF-70 cosine yoke has
the same characteristics as the 206D1
except for a slight difference in verti-
cal-winding inductance. You can use
the Merit instead of the 206D1 and get
better edge-to-edge focus. The very
slight vertical mismatch should produce
no noticeable difference in height, but
there may be a slight pincushion effect
characteristic of practically all cosine-
wound yokes.

Vertical defects (Philco)

In a Phileco receiver model 52T2252
I am having difficulty in getting good
vertical livearity. The height is also in-
sufficient. Besides this, there are trail-
ing smears on the screen for large
cireles or letters. None of the controls
seems to eclear up this trouble. The
receiver was only installed a few weeks
ago. What could cause these troubles?
J. W. L., Wayne, W. Va.

Normally, the vertical lincarity con-
trol should correct compression at the
bottom and elongation at the top. If
it does not, check the coupling capaci-
tor to the grid of the vertical output
tube. A leaky one will cause the symp-
toms you desceribe. Adjustment of
linearity and height should then be
made with a test pattern. Horizontal
width and linearity may also require
correction.

On some of these sets this condition
can be cured by adjustments to the
yoke, and the following information is
supplied by the manufacturer:

Remove the deflection yoke from the housing; then

remove the metal band around the yoke. Apply

pressure to both sides of the ferrite metal pieces
around the yoke so that the ends of the pieces are
as close together as possible. Apply two layers
of plastic tape to hold the pieces in this position,

Replace metal band and reinsert the yoke. Another

cause of poor linearity and insufficient height may

be a defective width-coil core. These sometimes
change permeabilitv with temperature. This affects
boost voltage which, in turn affects vertical out-

put-tube plate voltage. If this is the case, a new
width coil and core must be installed.
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Trailing smears indicate poor low-
frequency response in the picture-am-
plifier system. This might be caused by
improper video-i.f. alignment or defects
in the video amplifier, particularly
open decoupling capacitors in the re-
sistive networks feeding plate voltages
to the tubes. Check these first before
testing, tracking, or alignment. Over-
loading on strong local signals may also
produce a smearing effect in the picture.
This may call for using attenuator pads
in the antenna input circuit.

High-voltage resistor troubles

In a Magnavox CT244 there is re-
peated failure of a 1.5-megohm high-
voltage resistor (R225) connected to
the cap of one of the 1B3GT tubes.
The failure vesults in loss of focus
with accompanying jitter. I have tricd
different types of resistors, but each
gave me trouble. Would two 750,000-
ohm resistors in series help, or what do
you advise? R. C., Brooklyn, N. Y.

You could use two 750,000-ohn re-
sistors in series, each having the same
wattage rating as the original 1.5-
megohm resistor. This will divide up
tke load as you surmised, but it would
be well to check several items in the
receiver first to see whether or not
the high-voltage system is being over-
loaded.

Check your drive control setting to
make sure the drive is not excessive.
Reduce the drive to the point where
left-hand stretch and center compres-
ston disappear. If width is inadequate,
readjust the width control. In this
receiver there is a *‘width comnpensat-
ing switeh” which changes the screen
voltage of the horizontal output tube to
compensate for various line voltages
and tube aging. Improper setting of
this switch can cause excessive width
and high voltage, shortening the life
of the high-voltage tubes and over-
heating parts (including the 1.5-meg-
ohm vresistor}. In No. 1 position it
compensates for low line voltage (105
volts). No. 2 position is for 117 volts
with a weak horizontal amplifier tube.
No. 3 is for 117 volts with good tubes.
No. 4 is for high line voltage (125
volis).

—end—
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This

Practical

TUBE TESTER FOR INDUSTRIAL REPLACEMENTS

Can Check
Up to
10 Tubes

At One Time

By DAVID ALLEN

XPERIENCE in testing large num-
bers of new tubes shows that ap-
proximately one out of every
hundred is defective. Testing

batches of new tubes, or periodic check-
ing of tubes in service is a tiring, dis-
agreeable chore.

In testing dual triodes several con-
trols must be reset on the tube checker
for each triode section. This is a ser-
ious inconvenience when anywhere from
20 to 500 tubes must be checked. So
much time is wasted just waiting for
the tubes to warm up, and in switching
between sections, that the simple emis-
sion tester shown in Fig. 1 was a logical
contrivance. It checks both sections of
a dual triode simultaneously. Up to 10
tubes can be plugged in at one time
and tested in quick succession with the
rotary switeh. (This control is a Cen-
tralab type 1423. Equivalents may be
used.) It is used mainly for 12AUT’s,
but other twin-triode types can be
checked by adjusting the bias with the
panel control.

A good 12AU7 with matched sections
is first selected with a conventional
tube checker. It is then placed in the
multiple checker and the bias is ad-

The multiple checker, with a bank of ten tubes inserted ready for checking.

17VAC

0o 00 0O 0 O ©
0 0 00 0 0 0 o0

9% % %% %%, 2, %6 % 95
-
|

t

Fig. 1—Circuit of the checker, showing
only one of the sockets wired in. Con-
nections to the other numbered switch
positions (2, 3, 4, etc.) are identical.
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Jjusted for 10 ma on each meter. This
is the rated plate current for each
triode. The plate currents of other
12AUTs can then be read as percent-
ages of the standard—for example, 8
ma = 80%, 5 ma = 50%. I generally
discard tubes that read below 7 ma
(70%), or whose sections differ by more
than 1.5 ma (15%). In testing other
types, adjust the bias to give rated plate
current for the reference tube.

The filament transformer shown in
Fig. 1 has a secondary rating of 6 amp-
eres, which is more than enough to sup-
ply 10 12AU7s. A 6AX5-GT rectifier
with plates connected in parallel may
be used in place of the 117Z3, by oper-
ating its heater from the 6.3-volt wind-
ing of the power transformer ( a Thor-
darson T-22R12 or equivalent).

Parts for tube tester

Resistors: 1—470,000 ohms, 2 watts; |—100-ohm wire-
wound potentiometer,
Transformers: | Thordarson T22RI2 (or equivalent);
| Stancor P408% (or equivalent).
Miscellaneous: 2—0-15-d.c. milliommeters; [|—3-
pole, l0-circuit selector switch; |—s.p.s.t. toggle
switch; I—7-pin miniature socket; [0—9-pin miniature
sockets; |—I17Z3 tube; I—No. 44 or No. 47 pilot
lamp; | pilot-light socket; | cabinet (Bud CAI753
or equivalent); chassis; wire; solder: hardware.
—end—
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Servicing—Test Instruments

SUBSTITUTION

identifies
unlabelled or
damaged
parts—supplies

equivalent

values

By HAROLD PALLATZ

HE construction of a substitution

box will provide the service man

with a most useful tool. The values

of burned-out vesistors or un-
marked capacitors may be determined
quickly by simply inserting the box in
the circeuit and selecting the values that
result in best operation.

To cover a wide range and yet keep
the unit compact in size, a switching
system was decided upon. Two 6-posi-
tion, 2-gang selector switches select
any desired resistor, capacitor, or in-
ductor. These units also may be con-
nected up in combinations to form wave-
traps and R-C networks.

The possibility of requiring odd re-
sistance values in certain circuits is
met by the dual potentiometer included
in the unit. One section covers a range
between 0 and 20,000 ohms, while the
other section goes to 350,000 ohms. The
selector switeh determines which see-
tion is used.

A small variable capacitor also has
heen included, which permits an easy
determination of trimmer values. The
capacitor should be of the straight-line
capacitance type for ease of calibra-
tion. When combined with the various
inductance values in this unit, this
capacitor makes a handy adjustable
wavetrap or tuned circuit. The resonant
frequency may be quickly determined
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charts or by use of

by reference to
the formula:

159,200 L in uh
= - C in unf
V. LC F in Ke
All component values should be

checked on a bridge if possible. In any
case it would be wise to obtain resistors
of 5% accuracy or better. One-watt
carbon resistors can be used, although
wire-wound 2-watt units are recom-
mended. Paper and mica units are used
for the capacitor decade. The inductance
decade uses r.f. chokes for the smaller
values. The 1-henry and 10-henry coils
are standard filter chokes.

Construction

The instrument is housed in a stand-
ard metal cabinet. All parts should be
mounted on the removable front panel.

(SPARE)
CAPACITANCE

RESISTANCE

| BB

Two rows of jacks are arranged for
short leads and low resistance. When
wiring in the inductors leave as much
room as possible between coils. This
will reduce coupling and prevent res-
onant dips.

If carbon resistors are used, solder
fast, as heat may cause a change in
value.

Measure the values of the dual poten-
tiometer at different shaft positions
and mark them on the panel. Do the
same with the variable capacitor (after
the unit has been completely wired),
but if the necessary instruments are
not available, refer to the manufac-
turer’s literature for capacitance
curves. In this case be sure to add
about 7 puf to the figures given to al-
low for wiring capacitance.

—end—
s2
(SPARE)
100yt 0-350k o—AMARA— o
- -60ppt
MH 0-20K o APARA g
= WD) CAPACITANCE
JOMH | o AAA—— (VARIABLE)
I00MH ) o—AAA—1
o (SPARE) ) INDUCTANCE
o40—»0 (SPARE}

COMMONGND @

£5) RESISTANCE

Circuit of the substitution box. Use switches with low-resistance contacts.
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WHY THE SMALL SHOP WILL STICK

CAN well understand why anyone
should pose the question: “Can the
one-man shop survive in television?”
It is a problem.

One could also ask: “Can the big
television shop survive?” Many have
gone smash, others are groggy. The
small shop can survive in television.

I shall try to set down the positive
features in today’s somewhat chaotic
repair field—features which help the
small man. Also, 1 shall try to point
out the pitfalls to avoid (most can be
anticipated, though sometimes one is
taken by surprise).

At a time when among doctors there
is a great tendency to specialize, there
is still a great field for the general prac-
titioner.

That is what we are in television—
general practitioners.

We fix them all. Yet, if the repairman
is able to stabilize his clientele to some
extent, so that he has a basic number
of sets to take care of, he will know
those sets—those particular chassis.
Then the new sets can be taken in
stride, the new tubes stocked as needed,
the new diagrams obtained and looked
over.

The question of big shop vs. small
shop can be put in another way.

It can be compared with the situa-
tion in transportation, as between bus,
street-car, and subway service on one
hand, compared to taxicab service on
the other. The big job is done by the
mass transportation facilities. But there
is still plenty of room for the taxicabs.
They do all sorts of special jobs and
people are willing to pay extra for
that service.

Now—we little fellows in TV cannot
charge anything like the difference be-
tween subway fare and cab fare—pro-
portionately-—for our services. But,
since we can give extra services, we
can reap an extra reward here and
there.

We work the late shift

Where fast service, available on the
instant, is needed, the small man can
survive., An example is public places,
such as bars, where fast service is es-
sential. I have a number of bars that
call me regularly. I never sought such
business; it came through recommenda-
tions.

To survive, the one-man television
shop must operate in the evenings and
even do some work on Sundays.

Part of the annoyance people feel
about the way the big shops operate is
because service is offered only during
the day, on week-days.

One might argue that the policy pro-
tects the workers in the industry from

longer hours and further exploitation.

True, in a sense. But I feel that the
main idea of the service contractors is
to save money—and allow the one-
year contract to run its course without
having to make too many calls. If the
service contractors would meet union
requirements for men to work evenings
and week-ends, more people would re-
new their contracts.

That is their problem. We “independ-
ents,” self-employed, work all sorts of
hours. However, our working day usu-
ally doesn’t start till around noon, so
we really don’t have it so bad.

But we can go broke

The records show that a big percent-
age of small businesses of all kinds
fail within their first year of existence.

It has been thought by some that the
same rule would apply to the small ra-
dio-TV repair shop. In my opinion this
is not the case. Failure is quite possible,
but not so likely as in other lines of
business.

Every day, in our local newspaper,

A

.'u

there are about a dozen ads offering
TV service. In today’s paper five of
these ads offer service on the basis of
$1 per call, plus parts. Some of the five
add statements which would indicate
that: (1) All the work is done in the
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e M§é By JOHN D. BURKE

customers’ homes. (2) All work is guar-
anteed. (3) Only such parts as are
needed are put in.

I can only wonder at these ads! Why
—if they actually are doing such w»e-
markable services for people, at such
low prices—is it necessary for them to
advertise day after day?

If these $1 concerns really did what
they imply, they would be flooded with
work, and, rather than advertising for
business, they would have ads apologiz-
ing for their inability to answer all the
calls.

The point—at this moment in TV
repair history—is that the small shop
operates under a considerable strain,
created precisely by those fools (or
crooks) among us who advertise serv-
ice at the impossible figure of $1 per
call.

These ads are a new development.
Where it will end, I do not know. Even
a year ago I was able to tell people in-
dividually that they could call on me
at odd hours, and even on Sundays, for
service at the rate of $4 plus parts.
This news they welcomed.

Now—they have only to open their
paper and read that so-and-so is ready
to rush them a repairman, available
24 hours a day, for $1 plus parts.

I feel that «all established, self-re-
specting repair shops, large and small,
are suffering from this definitely un-
fair, and definitely unethical, manner of
doing business.

We can stick—and make money!

How then is the small shop to sur-
vive?

As before, by basing itself on:

A small clientele.

A limited territory.

Mutual confidence between customer
and repairman.

No wild promises. Instead, a thorough
effort to explain the causes of TV break-
downs, and make understood our in-
ability to predict what failure will be
next, or when.

Charges based on time spent, but

RADIO-ELECTRONICS
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limited to a reasonable figure (without
actually losing money, of course).

An effort to save the customer ex-
pense (Such as on picture tubes).

Fast service. Limited distance of call;
fast methods of trouble-shooting;
good stock of tubes and parts; substitu-
tion or revision of circuits where nec-
essary. Work done in homes where
practical and sensible.

No sales. The repairman loses more
than he gains by engaging in TV
sales. (??7?7—FEditor)

Repair of radios (all kinds) and
phonographs. (This is one of the weak-
est spots in the position of the big TV
shops.) Customers appreciate the serv-
ice; you will double your income.

Accessibility of the shep for the cus-
tomer. Many will bring their sets di-
rectly to the shop.

No service contracts. All work by the
job.

Open workbenches. Let customers see
us suffering over their chassis.
more sweat they see, the more they
will appreciate us.

Refuse some jobs. Do not take jobs
where the customers show inability to
realize what TV repair entawils. Let
them take their arguments elsewhere.

)

Limited overhead. Low rent; little
advertising.
Careful explanation of: (1) What

the set needs to play «t all. (2) What
the set needs to play proverly.

And a real effort to have the cus-
tomer decide which he wants—the min-
imum or the maximum. But—do not
let him imagine that the maximum re-
pair job is, in any sense, an overhaul.
Don’t get out on a limb—don’t get
“married” to a set simply by selling a
customer a $20 repair joh!

Watch out for the ‘“dogs” among
TV sets. If a set should not be repaired
—say so! They may love the set, but in
the long run they will appreciate your
truthfulness.

Be patient—be philosophical. No mat-
ter what you do, you are bound to be
misunderstood by some people; blamed
when sets break down again; bound to
be thought a ‘“‘robber” by some; bound
to suffer from the public’s inability to
comprehend television, and also from
their misconceptions fostered by all
sorts of interests, such as the publishers
of some of the “dollar books” offered to
set users, or the ads screaming “fan-
tastic trade-in allowances” with no down
payments on “new, super-powered sets.”

Concentrate on doing the best job
of repair you can, on treating people
as well as you can—and work for
recognition and success.

—end—
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The |

INEXPENSIVE

ELECTROSTATIC PRECIPITATORS

By EDWIN N. KAUFMAN

0-20KV
+ —
' 0-50uA METER
400MEG RPC
PS-10 UNIT IMEG/2W-7 | UG-496/U
117VAC + CONNECTORS
Y S N— 200uA PER PIPH
- PRECIPITATOR
+
T EXTERNAL SAFETY GND - cunssis

READS CURRENT DRAWN BY PRECIPITATOR ONLY

Fig. 1—Power supply for two precipita-
tors, using commercial high-voltage unit.
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= 14,+15.8KV
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0-500pA D'ARSONVAL
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2.5V/1.75A- 16KV INSUL

Fig. 2—A full-wave doubler high-voltage
supply built from commercial parts.

.020 MUSIC WIRE
7

UG-436/U L
CONN \’ 1-1/2
AR INTAKE

ﬂ

2LAYERS HV T

TAPE OVER dar outLeT l
=3 — 5"

INSULATOR
| Fig. 3—Details of the precipitator unit.

MALL electrostatic precipitators
are used in many laboratories to-
day for experiments in air filter-
ing, materials finishing, and col-

| lecting radioactive particles. Commer-
cial power supplies for small units cost
between $350 and $750. Two types are
in common use: a spark-coil-rectifier
unit and a transformer-rectifier unit.

Voltages range from 10,000 to 30,000 at

currents up to 1 milliampere.

It is possible to build a precipitator
power supply for much less than these
figures. A unit that will deliver 10,000
I volts at 2 ma, or 12,000 volts at 500 na

can be assembled for about $100. This

is shown in Fig. 1. The power unit is

a Condenser Products Company PS-10
| “Hi-Volt” supply. The voltmeter is
merely a convenience, since the milli-
ammeter shows the actual precipitation
current. If used, the voltmeter must be
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mounted on high-voltage standoff in-
sulators, or on an insulating panel with
several inches  clearance from any
grounded metal objects.

The 1-megohm resistors limit the cur-
rent in case of accidental body contact
or short circuit. Use dummy plug as
cover for unused terminal.

Type UG-496. U receptacles and UG-
59A/U plugs have been used success-
fully at this voltage. The UG-496/U
must have scveral layers of plastic
high-voltage tape wrapped around the
insulating portion of the receptacle.

All connections must be made before
the voltage is turned on. These voltages
will kill you if contacted.

The PS-10 Hi-Volt unit has the ad-
vantages of compactness and reduced
shock hazard, as all components in-
cluding tubes are contained in a her-
metically sealed case. The entirve supply
must be replaced in the event of a
breakdown anywhere in the circuit. The
unit delivers 200 na at each terminal.

Assembled power supply

Fig. 2 shows a high-voltage supply
that can be constructed from standard
commercial parts. The cirecuit is a full-
wave voltage doubler using two 2.5-2.8-
kv transformers. The Freed transformer
delivers 2.5 kv a.c. and develops 14.1 kv.
The U.T.C. unit supplies 2.8 kv. a.c.
and develops 15.8 kv. A separate fila-
ment transformer with at least 16,000-
volt insulation must be used for the
negative rectifier. This transformer
must also be mounted on stand-off in-
sulators to prevent arc-over to any
grounded part of the cireuit. The 1,000-
ohm resistor controls output voltage
and current.

(Two 1B3’s can be used instead of the
2X2A’'s for greater safety in case of
accidental contact. Two separate 1.25-
volt filament transformers will be re-
quired. The transformer for the neg-
ative rectifier will need the same insula-
tion as for the 2X2A.—FEditor)

Precipitator construction

The precipitator unit shown in Fig.
3 is a J-inch length of 1z-inch inside
diameter dural tubing. The inside of
the tube is polished to make it easy to
remove the collected particles. The cen-
ter electrode is .020-inch diameter stain-
less steel wire, with the open end folded
over to prevent arcing or heavy corona
discharge from the tip.

The center wire is usually negative,
but the polarity may be reversed to suit
the application. I have not found much
difference with either polarity for cig-
arette smoke collection.

—end—
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AUDITIONEER

A switching system
that simplifies
and speeds up

the selection of
electronic musical

equipment

HE MAN who wants to buy an

audio system is likely to come into

the demonstration room with no

definite idea of what components
he wants. He may ask to hear a “good
speaker” or an amplifier with “high-
fidelity response.” He may have no
idea of whether he can get the most
faithful rendition of Bach or Beethoven
through a Jensen or Electro-Voice
speaker; whether “Carmen” or the
“Bolero” will sound better when repro-
duced by Pickering or G-E pickup arms
and cartridges. He may not know
whether his musical taste will be sat-
isfled with a moderately priced system

This battery of speakers is part of the equipment controlled by the Auditioneer.

or whether his ears demand the sutput
of a high-priced one.

Many of the large suppliers whe
stock a wide variety of audio units
also have facilities for demonstration.
Sales personnel simply find out approx-
imately what the customer wishes to
spend for his equipment, and then dis-
cover his tastes with the famous AE
Test.

The customer simply listens to part
of a selection with one pickup, ampli-
fier, microphone, or other component,
and in the middle of the selection is
rapidly switched over to another pickup,
amplifier, or whatever component may
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have been on test. The identity of the
components is witheld—the customer
only knows that he is listening (for
example) to “speaker A" or “speaker
B”. Thus any preconceived ideas about
any brand name have no effect, Com-
parison is made strictly on the basis of
what the listener hears and the actual
performance of the components as they
are switched rapidly in and out of the
playing system. The rapid change-over
also makes the most minute differences
in quality stand out clearly—differences
which in all probability would not be
uncovered by other testing methods.
The AB test, by eliminating the time

RADIO-ELECTRONICS



www.americanradiohistory.com

Audio 37

lag in switching from one combination
of units to another, as well as neutral-
izing the effects of any previous ideas
about the performance of given units,
has become the accepted method of
comparing high-fidelity equipment in
the modern audio salesroom.

But if there is a time lag in switching
from one combination of units to an-
other the advantages of side-by-side
performance testing are lost and the
demonstration does not provide a true
listening test. Every time amplifiers,
tuners, or speakers are to be switched
for comparison, connections have to
be made and unmade.

Thke Auditioneer

The perfect solution would be a
switching system which would connect
any combination of audio apparatus in-
stantaneously. One such successful so-
lution of the demonstration problem ap-
pears on our cover, The engineers of Al-
lied Radio Corporation (Chicago) who
designed it, call it the “Auditioneer”.
Pushing a button on its control panel
switches a component in or out of the
system instantaneously. And a fantastic
number of different music-system com-
binations can be made with it.

Speakers or other components can
be switched in and out for comparison
in a fraction of a second, as many
times as the listener wishes. Often just
a few minutes of side-by-side compar-
ison enables him to make a decision
which may have been delayed for days
or weeks just because of the apparent
similarity of two units in which he was
interested. The speed of the change-
over is a tremendous help in making
such decisions. There is no time lag to
dim the listener’s impressions or con-
fuse his judgment.

The Auditioneer is fundamentally a
console carrying a sufficient array of
switches to connect into an audio system
any one of the more than 60 separate
components installed in the demonstra-
tion room. Numbers of these are ar-
rayed on the shelves of the cabinet seen
in the picture—others ave installed in
cabinets in various parts of the room.
The number of components varies, but
at the time the photo was taken it was
possible to take your choice of any com-
bination of 9 pickups, 3 changers, 8 pre-
amps, 12 tuners, 15 amplifiers, 26
speakers, and 4 tape recorders. Some
of these cannot be combined at the same
time, of course—one would not use a
pickup and a tuner in the same combina-
tion—but the total numhber of possible
combinations is over 400,000! Allied en-
gineers calculate that it would take a
listener over three years to hear every
separate combination available by push-
ing Auditioneer buttons (one combina-
tion a minute, 8 hours a day, 5 days
a week).

The sloping panel of the Auditioneer
has seven vertical rows of push-but-
tons. Each of the first three rows
handles a different type of component—
pickups, preamps, or tuners. Two of the
remaining rows handle amplifiers and
the other two rows control speakers.
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To set up a program, a button is
pressed to select a pickup or tuner as
a source of program material. By press-
ing another button, its output is chan-
neled to the desired amplifier. Another
push-button feeds the amplifier out-
put to any one of a large selection of
speakers. A master volume control at
the Auditioneer adjusts the audio-out-
put level. This control is in the speaker
section and is in addition to the in-
dividual volume controls on the am-
plifiers.

In addition to the switching system,
the Auditioneer has its own phonograph
system, with five pickup arms on two
turntables. An interesting application
of the AB testing technique is the plac-
ing of two pickup arms in the same
groove on the same record. The output
of each pickup is fed to the amplifier
and speaker in turn, while the turn-
table rotates. This provides an unbeat-
able aural comparision. When the
listener hears the two pickups virtually
side by side, with practically no time
lag between, he can easily tell which
unit is—to him-—the better one.

The demonstration room

A high-fidelity demonstration room
must be designed to have typical home
acoustics rather than those of a pro-
fessional sound studio, so the customer
will have no letdown when he puts the
equipment to work in his home. Every
effort has been made to cloak the Au-

ditioneer, with its complex switching
mechanism and eircuits, in the pleasing
garb of tasteful modern home furnish-
ings.

The console itself is a specially-de-
signed steel cabinet with sloping con-
trol panel and “sunken garden” turn-
table area. The finish closely resembles
natural bleached mahogany. Comfort-
able divans and attractively-styled
drapes highlight the decor of Allied’s
high-fidelity studio, and though many
conventional pieces of furniture are
replaced with loudspeaker cabinets, the
listener can feel he is sitting in an or-
dinary living room. Isolated from street
noises and other disturbances, a demon-
stration of high-fidelity audio equip-
ment becomes a leisurely period of
musical relaxation.

The many mail-order customers, wno
cannot select audio components in per-
son, are also served by the Auditioneer.
As a typieal example, a Maine or New
Mexico audiophile may ask Allied to
help him select a musie system for
about $500. He may specify that he
definitely wants the Browning HJ-20A
FM-AM tuner and matching amplifier,
but has several alternates in mind for
the speaker, record player, and other
accessories. The consultant handling
this request will usually base his rec-
ommendations for a well-matched music
system on a listening test—or on prior
tests—with the Auditioneer.

—end—

MASS PRODUCTION OF RADAR UNITS

U.S. jet-fighter guns find targets automatically with these small radar units,
Highly successful in Korea, and mass-produced on these high-speed General
Electric assembly lines, they are now standard equipment for all U.S. air arms.
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Concertone
recorder-playback

PART 1

HE New York Times,* marking
the 75th anniversary of Edison’s
phonograph, noted the current
“revolution . . . in the science of
capturing and reproducing sound.”
Thus does The Times refer to tape
recording, the new art which has al-
ready found many important applica-
tions. Tape has become the most pop-
ular medium for storing sound or other
information. It is now widely used in
entertainment, business, educational,
and professional fields.
Tape has many advantages over other
recording media. Among them are:

1. High fidelity.

2. Erasability.

3. Long play.

4. Indefinite life.

5. Editing flexibility.
6. Ease of operation.

A good tape recording is free from
background noise, hiss, scratch or hum.
Normally the Lf. response remains flat
down to about 70 cycles. Professional
equipment provides flat response down
to 50 cyeles. The h.f. limit varies with

tape speed (given 1in inches per
second) :

1.P.S. Ke

1.88 3.0

3.75 5.0

7.5 7.5

15.0 15.0

*April 10, 1952

By I. QUEEN

commercial units

Speeds slower than 3.75 i.p.s. are suit-
able for speech only. At 7.5 i.p.s., speech
and music can be reproduced with good
quality. Broadecast quality is obtained
at a speed of 15 i.p.s. Fig. 1 shows the
frequency response of three profes-
stonal recorders.

Because of its excellent fidelity, tape
is often used by professional recorders
to make an original or master track.
This original may be edited, cut, or
erased as desired (provided it is a
single-track recording). Then the final
track is re-recorded onto dise, film, or
another tape. This saves considerable
cost in film and processing during mo-
tion picture retakes and rehearsals.
The double recording causes no appre-
ciable distortion.

A versatile medium

Tape has little competition in the
field of temporary recordings (office
dictation, sales talks, audio tests, re-
hearsals). When a recording is no
longer needed, it is simply erased and
the tape is ready to be used again.
Erasure is automatic. All previous
sound is removed during the process of
recording a new one.

Tape accommodates a maximum
amount of sound in minimum space. A
7-inch reel of tape holds 1,200 feet.
With dual tracks (one on each edge of
the tape) and a speed of 7.5 i.p.s., a
solid hour of recording is available.
Professional type machines can hold
extra-large reels with up to 9 hours of
track. (A schedule of playing times is
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First in a series on this swiftly-
growing field for electronic tech-
nicians — principles and circuitry
highlighted by analysis of new

given in Table I, which appears below.)

Tape recorders are readily adapted
to special requirements. Battery-oper-
ated machines are made by the Ampli-
fier Corporation of America, Stancil-
Hoffman, Miles, and others. The Ampli-

TABLE |

Running time in hours (dual-track tapes)
Reel Tape

Size Length Tape Speed (i. p. s.)
{Ins.) (Ft) 188 375 75 15
5 600 | 2 | 1 __[ 05 | 025
7 1200 4 |2 |1 |05
105 | 2500 9 45 | 225 | |

14 | 5000 |18 |9 45 | 225

Running times are opproximate

fier Corp. also sells a ‘“‘synchronized
sound” model for use with any auto-
matic slide projector. Fairchild model
126 is designed to keep a tape track in
exact synchronism with a motion pic-
ture film. Recently, a thin magnetic
strip has been adapted to be put on
movie film instead of the optical track.
Thus it is possible to change the track
easily if and when desired.
Continuous-tape machines are avail-
able for advertising campaigns, vre-
peated public announcements, and
similar purposes. Some have automatic
switching. At the end of one track, the
machine reverses itself and plays the
other. Other machines (such as Eko-
tape model 114 and Ampro model 731)
provide for a magazine which holds a

RADIO-ELECTRONICS
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Ekotape and Stancil-
Hoffman portables—Gener-
al Industries tape-phono unit

closed loop of tape. The loop runs con-
tinuously until the machine is shut off.

Tape itself is very rugged and can
run many hundreds of times without
deterioration or loss of fidelity. If acci-
dentally broken, the ends are easily
spliced together.

Recorder applications

Eduecational institutions and work-
shop groups have been quick to see the
value of tape recorders. Some use the
machines to record educational or en-
tertainment programs for subsequent
broadcast or reproduction.

Cornell University operates a Tape
Recording Center with a library of
hundreds of subjects. Educational and
scientific topies, speeches, and special
events are included. This Center is pre-
pared to record on tape any desired
topic supplied to it. At present the
service is free but limited to schools
and other interested groups in New
York State. The Berkeley Opera Work-
shop (Berkeley, California, Adult Eve-
ning School) uses tape to record re-
hearsals and actual performances. This
helps the members improve their
efforts.

Many broadcast stations use tape to
record lengthy transcriptions, delayed
programs. and commercial “spots” for
advertisers and clients. Lawyers and
doctors are using tape tc record testi-
mony and consultations. More and more
business oflices are using tape recorders
for dictation.

Good recorders are now moderately
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priced and within the reach of most
homes. They are a source of much fun
and entertainment as well as education
at social gatherings. Here are some of
the uses to which they are put:

Audio 29

. Recording children’s voices.

. Accompaniment for home movies.
. Recording radio programs.

. Code practice for amateurs.

. Greetings for mailing to friends.
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IFig. I—Frequency-response curves of three broadcast-type tape recorders.
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6. Weddings, birthdays, party events.
7. School, church, and club plays.

Recorder circuits
A tape recorder consists of two
major portions, (1) the electronic cir-

ERASE HEAD

RECORD- PLAYBACK HEAD

HF 05C

PRE-AMPL

Fig. 2—Recording playback switching.
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Fig. 6—Suggested radio-record hook-up.

cuits which include the recording, play,
and erase heads, amplifier and equal-
izer, and power supply; (2) the tape
transport or mechanism.

A tape amplifier differs from a con-
ventional amplifier in two important
ways. A tape circuit requires a special
—often elaborate—switching arrange-
ment. Also, considerable equalization
is required in a tape amplifier. Both
bass and treble boost must be used, be-
cause of the inherent characteristics of
the tape itself. Professional-type re-
corders (such as Concertone) use sepa-
rate record and playback amplifiers.
The treble boost is incorporated in
the record amplifier, the bass boost in
the playback amplifier. This arrange-
ment attenuates hiss and other noise.
Inexpensive recorders use a single am-
plifier and a less efficient equalizer.

A typical switching arrangement is
shown in Fig. 2. The switches are
usually ganged. They are shown in the
“listen” position. S1 connects the play-
back head to the preamplifier input.
Note that the same head is used for
both playback and recording. S2 grounds
out the microphone. The tape signal
passes through S3 and S7 to the main
amplifier and speaker. The volume in-
dicator (VI) and h.f. oscillator are in
the circuit only during “record.” When
recording, the ultrasonic voltage feeds
the erase head and also mixes with the
a.f. signal at the record head.

S4 grounds the preamplifier during
recording while the sound source is
connected to the main amplifier
through S3. Usually the speaker is dis-
connected during recording to avoid
feedback howl. This is done by S87.
The tape travels through the two heads
(or the combination head) “erase” and
“racord-playback.” S8 disconnects the
ultrasonic signal in the “listen”
position.

S5 cuts out the tone control during
recording. It also controls equalization,
which must be changed when tape speed
is changed (if the recorder includes
more than one speed). Therefore S5
may be part of the motor speed control.

The more expensive recorders include
some method for monitoring, usually
through headphones.

Fig. 3 is one type of equalization cir-
cuit. This network is recommended for
use with model 250 General Industries
recorder, which does not include its
own amplifier. The R-C network cou-
ples the plates of the two tubes as
shown, when the instrument is switched
to “playback.” The network attenuates
both highs and lows, so only the middle
register is fed back to the first tube.
This degeneration provides boost for
both bass and treble as required.

Boost at h.f. alone is sometimes ob-
tained by using only low capacitance
across an amplifier cathode resistor.
Fig. 4-a shows the excellent equaliza-
tion system of Webcor model 210
(Webster-Chicago). The first triode is
a bass-boost preamplifier for playback.
The mike feeds directly to the second
triode. Fig. 4-b shows the treble boost
circuit for recording.
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A tape erasing oscillator generates
a frequency near 30 or 40 ke. The more
expensive-type recorders are designed
for push-pull output which gives less
noise and better efficiency. Ultrasonic
erasure is considered superior, but some
less expensive recorders rely on PM
erasure. In the latter method, a perma-
nent magnet is mounted near the tape
just ahead of the recording head. As
the tape moves past, it encounters mag-
netic polarity changes and is demagne-
tized. Of course, the magnet must be
drawn well away from the tape path
during playback or rewind.

Manufacturers have shown consider-
able ingenuity in simplifying their eir-
cuits to reduce costs, yet maintain effi-
ciency. Some circuits use the same tube
as power amplifier during playback and
as oscillator during recording. One
model (the Ampro 731, Fig. 5) uses a
duo-triode tube for two different func-
tions. One triode is a Colpitts oscillator
during recording. The other triode pre-
amplifies during playback. S1 opens
the cathode of the triode not being used.

Less-expensive machines use a neon
lamp instead of an “eye” indicator or
meter to indicate the level of modula-
tion input. The lamp is small and re-
quires no power supply, yet is well
adapted for this application. The re-
cording level is correct when the lamp
flashes only occasionally during peaks.
When an eye is used, it should close
only during occasional peaks.

Many recorders are provided with
output jacks to connect an external
high-fidelity speaker instead of the re-
corder speaker when desired. In a small
portable instrument, there is no space
for a speaker larger than about 8, or
perhaps 5 x 7 inches.

The number of inputs is sometimes
an important consideration. The sim-
pler machines have only one input jack
or terminal, for a high-impedance
source such as a crystal microphone.
Other recorders have separate inputs
for mike, radio, and phono.

Recordings may be made from a
radio receiver as shown in Fig. 6. This
eliminates the receiver amplifier and
uses the recorder amplifier and volume
control. A short shielded lead should be
used between the radio and the re-
corder. If this method is not convenient,
the recorder may be connected across
the radio-speaker voice coil. No shielded
lead is needed, but the speaker level
may have to be kept very low.

Frequency-checking a tape recorder
is much like making a frequency run on
an amplifier. An a.f. generator with
calibrated output is required. A known
signal of a few millivolts is applied to
the input terminals and recordings are
made at 100, 1,000, and 5,000 cycles, or
higher frequencies if desired. The same
input signal is used in each case. Then
the tape is played back with an a.c.
voltmeter measuring the output across
the speaker voice coil.

Wow is best tested by listening to a
tape recorded at a single high
frequency.

(to be continued)
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Apartment model of the unique sound mixer

with low-frequency

SPEAKER wmounted on a flat
baffle transmits the middle range
and part of the bass satisfac-
torily, but the higher notes are

radiated in a narrow beam. so that the
sound quality depends ¢n the position
of the listener.

For bass notes, reflection and refrac-
tion become very complex as the haffle
dimensions appioach the length of the
sound waves.

Numerous acoustic systems have
beer. devised in the attempt to distribute
the high notes over an angle of 60 to 80
degrees, and to improve reproduction of
the low notes with folded horns and
resonant chambers. Anather solution,
recently developed in France, uses a
ccnch-shell-shaped element, which in
form is part of an ellipsoid of revolu-
tion. (See photos.) An ordinary cone-
type speaker is placed in one of the foci
of the ellipsoid. Middle and higher-
range sound waves from this point are
collected at the other focus of the sys-
tem, which becomes a virtual point of
origin for the sound waves, diffusing
them at a wide angle (Fig. 1). The
special shape of the reflector concen-
trates the sound energy at one point
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chamber

«nd aperture,

in space, giving the subjective impres-
sion that the point is itself emitting the
sound.

Bass notes are reinforced by .. reso-
nant chamber in the lower part of the
equipment. with a carefully-calculated
openinz for the back-wave, following
the principle of the reflex baffle.

The complex baffle form is made of
plaster. The surface is glazed to provide
a reflecting surface for the higher fre-
quencies. The interior of the resonant
chamber is given a rough sound-absorb-
ing fin:sh,

The new baffle reduces intermodula-
tion distortion and improves the effi-
ciency of the speaker. See Fig. 2. In
spite o7 the fact that only one speaker
is used, there is a lifelike effect of
depth, of a diffused source.

The concentration of sound toward
the listener, with reduced transmission
into neighboring spaces, will be espe-
cially appreciated in apartments.

An acoustic device of this nature
must be used with a high-quality loud
speaker and a well-designed amplifier
with pracise control of the high and low
ends of the spectrum.

—end—
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FRENCH SPEAKER

By P. HEMARDINQUER

Large sound mixer baflle (I’athe type) used

film-theatre sound
+ 0 -

French systems,

Fig. 1—Relative directivity of 10-inch

speaker mounted in a 3-foot flat baflle

and in the new ellipsoidal sound mixer.
e SOUND MIXER

ioF >

45 FLAT BAFFLE

—t
1K

500
FREQ IN CPS

Fig. 2—Improvement in musical quality
when sound mixer replaces flat baflle.
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HE measurement of harmonic and

intermodulation distortion is an

important step in determining the

quality of an audio amplifier. In
the broadcast industry, distortion
meters are a nmust by FCC rule. Serious
audio enthusiasts and technicians who
build and service audio equipment are
turning to the distortion meter for
specific and accurate checks on ampli-
fier performance.

The first distortion meter was a mil-
liammeter in the plate circuit of an am-
plifier tube. Theoretically, there should
be no fluctuation in the average plate
current of a class A amplifier. At times,
however, the meter needle will kick up
or down from its steady-state value.
Kicks of more than 10 percent of the
steady-state reading indicate unsym-
metrical amplification, with resulting
distortion.’ The plate-current distortion
meter indicates only that distortion is
present; the remedy is still a problem.

The principle of modern distortion-
measuring technique is simple. A signal
from an audio oscillator is applied to
the amplifier under test. The output of
the amplifier is fed to the distortion
meter.? This output contains the funda-
mental frequency of the oscillator, plus
1Ghirardi's Radio Physica Course, 3rd edition,

pages 509 to 514, gives a fine review of distortion
due to nonlinear amplification,

2In measurements of this type, perfect impedance
matching between all components is imperative to
prevent reflections that affect the accuracy. See
any text on sound, sound recording, or communi-
cations.

1—Block diagram of the simplified
method of measuring harmonic distortion.

By ROBERT L. LIBBEY

ISTORTION METE

makes accurate 'must’’ measurements on

audio amplifiers easy and inexpensive

PHASE-SHIFT

NETWORK

AMPL UNDER TEST

-
-

any harmonic distortion (multiple or
submultiple frequencies) introduced by
the amplifier. The output voltage is ad-
justed to a reference mark on the
v.t.v.m. associated with the distortion-
measuring equipment. This is called the
“calibrate” step. Next, the fundamental
frequency is eliminated, leaving only
the harmonies. The combined amplitude
of these harmonics is then read directly
on the v.t.v.m. as a percentage of the
total output.

The heart of the distortion meter
is the means used to eliminate the
fundamental frequency and leave all
the harmonics for measurement. One
method uses a bridge circuit. The bridge
is highly effective, but requires costly
precision components and very careful
balancing adjustments. Another method
is by means of a T or bridged-T filter
network. This also requires balancing,
and a switching arrangement for each
frequency band, since a given set of
high-Q filter components are effective
only over very mnarrow frequency
limits.?

A new approach

With the basic principles of these two
commonly-used distortion meters in
mind, we will outline the theory and
construction of a different type of in-
strument. This new distortion meter
3Both methods of eliminating the fundamental are

discussed in Terman's Radio Engineer's Hand-
book, 1st edition, page 944,
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was developed in the electronics lab-
oratory of the University of Wyoming.
The new meter is inexpensive, easy to
operate, and accurate within 2 percent.
It can be used with inexpensive audio
oscillators with no sacrifice in accuracy.

The new circuit eliminates the funda-
mental by phase cancellation. If we im-
press two sine waves of equal frequency
on the same circuit, a number of re-
sults may be obtained. If the two waves
are in phase (in the same position in
their respective cycles at any given
time), they will add, and the measured
voltage will be the sum of the two in-
dividual amplitudes. If the waves are
exactly opposite in polarity (180° out
of phase), the larger will cancel the
smaller, and if they are of equal ampli-
tude, they will cancel each other com-
pletely.

No doubt you have jumped ahead of
us in your thinking, and see the basic
principle involved: If the output of an
amplifier containing a fundamental and
harmonics is mixed with the correct
amount of fundamental shifted exactly
180°, the resultant will contain only the
harmonics.

Fig. 1 shows the principle in block-
diagram form. The oscillator output is
applied to the amplifier. A phase-shift
network is “bridged” across the oscil-
lator output. (A bridging connection
should not be confused with a bridge
circuit. “Bridging” is a term used in
telephone and broadcast work to de-
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secribe a high-impedance connection
across a low-impedance circuit. Pro-
gram monitors, volume indicators, and
other testing devices are bridged across
standard 600-ohm lines through high
series resistances to reduce loading ef-
fects and provide a high degree of iso-
lation. The v.t.v.m. is the most common
example of a bridging device.—Editor)

The impedance match between oscil-
lator and amplifier is not affected by the
bridging connection, but the amplitude
of the signal going to the phase-shift
network is small. The amplifier output
is fed to a suitable resistance load, and
the load voltage is applied to one input
of the mixer. The output of the phase-
shift network is fed to the other mixer
input.

Amplifier phase relations

In an ideal vacuum-tube voltage am-
plifier stage with a 7resistive load, the
grid and plate voltages are exactly 180°
out of phase. This relationship is not
true in practical circuits. Tube and
stray capacitances, coupling trans-
formers, capacitors, and reactors upset
the perfeet resistive co;fition. In a
multistage amplifier, we may have dif-
ferent phase shifts in each stage. The
shift-per-stage will also change as the
frequency changes. In any case the
shift-per-stage cannot vary more than
90° from the 180° ideal. Thus an am-
plifier with an even number of stages
would have an ideal phase $hift of 360°,
a minimum shift of 180°, and a maxi-
mum shift of 540°. An odd number of
stages would have an ideal shift of 180°,
a minimum shift of 90°, and a maximum
shift of 270°.

The phase-shift network in this in-
strument has two functions: (1) It
provides a fixed shift of 180° to com-
pensate for an odd or even number of
amplifier stages; (2) it can be also
varied over a range of approximately
+90° to make up for practical ampli-
fier conditions.

(For a detailed explanation of the
effects of phase relationships in ampli-
fiers, see the series of articles “Audio
Feedback Design,” by George Fletcher
Cooper, in the October, 1950, to Novem-
ber, 1951, issues of RADIO-ELECTRONICS.
—FEditor)

The distortion-meter circuit

The basiec phase-shift circuit of the
instrument is shown in Fig. 2. This
circuit has been borrowed from indus-
trial electronic equipment.! Reversing-
switch 8 gives a fixed shift of 180°.
Smaller shifts are obtained by varying
R.
Fig. 3 is the complete circuit. T1 is
a line-to-push-pull-grids or plate-to-
push-pull-grids type, with the highest
possible step-up ratio. It need not be
a high-fidelity type, but the secondary
center-tap must be accurately balanced.
Resistor R should match the input im-
pedance of T1. R2 and R3 are equal

4The Westinghouse Industrial Electronics Refer-
ence Doolt explains the operation of this eircuit in
complete detail. It is availabie at most large public
libraries.
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bridging resistors. Their value is not
critical and may be from 10,000 to
100,000 ohms. Higher values improve
isolation but reduce the voltage to the
transformer.

R1 should be about 50,000 ohms. C1
may be from 0.01 uf to 0.1 pf. Its value
depends on the characteristies of T1,
and can be found with the help of an
audio oscillator and a scope. Set the
oscillator to 1,000 cycles and connect
it to the network input terminals, and
to one of the scope inputs (either verti-
cal or horizontal), Connect the other
scope input to X1, and shut off the in-
ternal sweep. Select C1 so that by vary-
ing R1 the scope pattern changes from
a diagonal line to an ellipse, and then
to a circle.

A 6NT mixer is shown in the dia-
gram, but any twin-triode type (6SL7,
6SN7, 12AT17, or 12AU7) may be used.
R4 and R5 may be 500,000-ohm volume
controls, or a T pad may be substituted
for R5 if a calibrated attenuator is pre-
ferred.

The mixer is operated as a cathode
follower. There is no voltage gain, but
the stage has no measurable distortion.
X1 and X2 are test jacks for oscillo-
scope checks. The 6SJ7 is a conven-
tional resistance-coupled amplifier, ex-
cept that the cathode resistor is double
the usual value because of the direct-
coupled input. X3 is the terminal for
the v.t.v.m.

Testing and operation

After a complete continuity and volt-
age check, connect a v.t.v.m. to X3, and
short out both mixer inputs. Any read-
ing on the meter indicates hum or
noise in the instrument, which must be
tracked down and eliminated.

When the unit is in perfect working
order, connect an audio oscillator to the
OSCILLATOR INPUT terminals and check
the controlling effect of R4 on the out-
put. At least 1 volt output should be
obtained through the phase-shift cir-
cuit. Next, check the amplifier input
section of the mixer in the same way.

Actual harmonic distortion measure-
ments are carried out in the following
way:

1. Connect the audio oscillator to the
input of the amplifier under test, and
bridge the phase-shift circuit across
the input as shown in Fig. 1. Adjust
R4 for full-scale reading on the highest
possible range of the v.t.v.m plugged
into X3.

- Audio a3

2. Disconnect the bridging circuit
from the input to the amplifier and
short out the bridging input terminals.
Connect the amplifier load resistor to
the AMPLIFIER INPUT of the mixer, and
adjust R5 for the same full-scale read-
ing as in step 1.

3. Restore the bridging connection

3 3

Fig. 2—Fundamental phase-shift circuit
used for harmonic distortion measure-
ments on audio-frequency equipment.

ouT

across the input to the amplifier and
adjust R1 for minimum output. If the
v.t.v.m. pointer goes off scale, reverse
S and adjust R1 again for minimum
output voltage.

4. Repeat steps 1, 2, and 3 for abso-
lute minimum reading. The final read-
ing is the harmonie distortion in wolts.
For maximum accuracy, the v.t.v.m.
may be switched to a lower range only
after steps 1, 2, and 3 have been com-
pleted.

The final voltage measurement may
be converted to a percentage by the
formula:

100 E
% Distortion — ———

niin
E

max

Distortion in the audio oscillator it-
self will not affect the accuracy of the
measurements, since the original signal
is completely canceled in the mixer if
the final balancing adjustments are
made with care.

If T1 is an inexpensive type, the fre-
quency range of the instrument may be
limited. Several different capacitance
values for C1, connected to a selector
switeh, will improve the response.

The new distortion meter will give
professional results with simple and
inexpensive equipment. With the kit-
type audio osecillators and v.t.v.m.’s now
available, you can build a measuring
set that any service technician or audic
enthusiast will be proud to own.

Materials for measuring set.

Resistors: |1—510,000 ohms, 2—100,000 chms, 2—10,-
000 ohms, 1—2,200 ohms, |—I1,000 ohms, R, Rz, R¥
(see text) Y, watt; 2—500,000-ohm potertiometers.
Capacitors: (Paper) 1—0.25 uf, 1—0.1 uf, 1—0.0%
uf, 400 volts; Cl (see text). (Electrolytic) 1—20 wuf.
25 volts, 1—8 uf, 150 volts,

Miscelloneous: |—&N7 tube; 1—65)7 tube; 1 push-
pull input transformer (see text); 2 octal sockets:
chassis, connectors, terminals, solder, hardware:
power supply—I00 volts d.c. at approximately 2C
ma; hb.} volts a.c. or d.c. at L.l amp; ) d.p.d.t.
switch.

—end—
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Eig. 3—Schematic of the complete distortion measuring instrument. Characteris-
tics of lettered parts are given in the text. Any similar tube types may bhe used.
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ELECTRONICS and MUSIC

Part XXVI

HE tone-color filters or “stops” of
the Minshall electronic organ are
amonyg its most interesting fea-
tures. Vacuum tubes are used as

tuned-eircuit electronie filters without
inductors. The tone resources of various
Minshall models differ. Model £ shown
in Fig. 1 has 16 stops, 5 couplers, and
vibrato.

Fig. 2 shows how the GREAT manual
stops operate. This eircuit, the SWELL
manual circuit (Fig. 3), and the con-
trols—couplers and vibrato—are mount-
ed on a tablet board, each switch con-
trolled by a standard organ-stop tablet.
Twenty-four of these tablets may be
seen ahove the swell manual in Fig. 1.

In [Fig. 2 the three GREAT manual sig-
nal busses, 4, 8 and 16-foot, represent
keyed tones with octave separation.
Unlike the Baldwin organ, the Minshall
does not provide separate sets of filters
for each of these registers, but uses a
single set of filters on each manual,
with provision for coupling any or all
of the registers to them. The Minshall
system is less expensive,.

The first requirement is a :method of
selecting the registers which are to
speak. This is done by grounding the
bus or busses which are not to be heard.
Each switch in Fig. 2 operates sche-
matically when the straight arm is
pressed downward at the end opposite
the terminal. All switches are shown in
normal (unonperated) position.

The 4-foot bus is normally grounded
by the GREAT SUPER switch through a
normally-closed contact of the FULL
ORGAN switch. The same is true of the

— More on the Minshall organ

GREAT SUB switch, which grounds the
16-foot bus. The 8-foot bus is normally
wngrounded, and the GREAT UNISON OFF
switch must be operated out of its nor-
mal position to silence the &-foot tone.
The terms super, nnison, and sub have
been adopted by Minshall rather than
4-, &, and 16-foot.

The three busses are connected
through 470,000-ohm resistors R1, R2,
and R3, to a common point, thence
through 100,000-ohm resistor R7 to the
amplifier input lead. The 470,000-ohm
resistors are for isolation purposes so
that grounding a bus through the super,
unigon, or sub switch will not affect the
other busses.

The tone filters are of the shunt type.
They are connected between the junc-
tion of each set of 470,000-ohin resist-
ors and the corresponding 100,000-ohm
resistor.

The string filter is connceted to the
junction of R7, and RI1, R2, and R3.
This filter is electronic rather than
electric and is unique in electronie mu-
sical instruments. There are two such
filters in the GREAT-manual portion of
the tone-coloring system; they employ
the two triode sections of a single
12AX7. The tube is connected as an
amplifier with a reactive feedback net-
work from plate to grid. The feedback
reactance is a multiple R-C combina-
tion in the form of a low-pass filter.
The first portion of the filter is the
tube plate resistance in series and the
.0047-uf capacitor in shunt, The second
section is the rieht-hand 47,000-ohm
resistor and the .0027-uf capacitor.
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Model E
manual electronic organ. The speaker

IFig. 1—The Minshall two-

i installed in a separate enclosure.

Since the feedback phase changes
with frequency, the effective voltage at
the grid for a constant input voltage
signal also varies with frequency. Over
a certain band of frequencies the phase
of the feedback signal at the grid is in
the same quadrant as the input voltage
and reinforces it. At one frequency in
this band the reinforcement is maxi-
mum and the voltage at the grid reaches
a peak. When this happens the filter
circuit has minimum shunting effect on
the signal line to the amplifier and a
response peak is produced.

in another band of frequencies the
phase of the amplified signal fed back
to the grid is in the opposing quadrant
and tends to reduce the grid voltage.
At one frequency the opposition is
maximum and a trough is produced in
the response of the bus-to-amplifier
signal.

The electronie filter acts like a res-
onant cireuit which has a peak at one
frequency (and may therefore be e¢on-
sidered a parallel-tuned circuit), and a
dip at another (at which it may be
considered a series-resonant circuit).
These analogies are relative, of course,
and are correct here because the entire
circuit shunts the signal line. The par-
allel-resonant frequency of the GREAT
STRING filter is approximately 4.000
cycles; its series resonance takes place
at about 500 cyeles. The O of the elec-
tronic filters used in the Minshall runs
between about 3 and 6. Greater Q’s are
attainable, but it is not desirable to
peak the response too sharply in ana-
loguing musical formants. The *reso-

RADIO-ELECTRONICS
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nant” filters give formant character-
istics to the tone colors.

The STRING filter is controlled by the
switch shown in the lower grid circuit.
The switch is normally closed, shorting
the grid and the first signal path to
ground. Resistors R1, R2, R3, and R7
in the signal network prevent this short
from grcunding the amplifier input or
any of the signal busses.

The shunt for the other filters of the
GREAT manual is connected in the other
signal path, at the junction of R8 and
R4, R5, and R6. In addition to a second
electronic filter, this group also has
R-C comvnonents which modify the
shape of the signal transmission curve.

Rl

Audio

allowing the generated tone to go to
the amplifier. The size of R) controls
the level of the signal, since it is effec-
tively the output leg of a voltage
divider.

When the flute stop is required and
the FLUTE switch opened, the bus net-
work is shunted to ground through
R10 and C1. This low-pass filter at-
tenuates the high frequencies rapidly,
making the output lose much of iws har-
monic¢ content. When the DULCIANA
svitch is ovened two things happen.
The impedance to ground of the shunt
is raised by the addition of the 12,000
ohrs of R11, and the upper electronie
filter is brought into play. The peak of

12AX7

HiA—
IMEG B+

AAA [—'.TO AMPL
RI-R6-470K R2
. A
4'SUPER VAN,
R4 100K
SIGNAL N
BUSSES | | AR
FROM < B'UNISON s |R8
GREAT ) - W
switEs { 16308 A
DULCIANA

GREAT

SUPER GREAT

GREAT SUB
UNISON OFF

Eémo:
<
FLUTE

VIOLA

RI 12
3/

FULL ORGAN » §

4 )
& STRING _;,

ALL SWITCHES SHOWN Ih NORMAL (UNOPERATED) POSITION

Fig. 2—Tone-color control circuits of the Minshall GREAT manual. The 12AX7
feedback amplifiers are electronic resonant filters across the signal line.

Thes2 components are all in series and
a normally-closed switch shunts each
element.

The OPEN DIAPASON stop does not use
a filter; it is simply the generated wave-
form, a sawtooth with a fairly large
flyback time. The OPEN DIAPASON switch
is normally closed; with all the other
switches closed (except thz STRING
switch, which does not matter for this
purpose), the junction of R8 aad R4,
R5, and R6 is shorted te ground, so
that no signal passes throuzh the bus
network to the amplifier. When the
OPEN DIAPASON stop is required, the
switch is onened. This places the 47,000-
ohm resistor R9 between the network
and ground, removing the short and

this filter is about 1,100 eycles and the
trough 450 cycles. To this response is
added the treble attenuation of the
flute filter, though in reduced quantity.
Ovpening the HORN switch connects C2
in series with the shunt, increasing the
bass resporse. Opening the VIOLA switch
further alters the curve in the same
manner.

These descriptions of the filter action
are only qualitative, since it is the over-
all shape of the curve which matters.
A more exact story is told by the curves
of Fig. 3, which show actual frequency
characteristiecs of the signal path with
various R-C and electronic filters con-
nected across the amplifier-input circuit
by the keyboard stops.

W TO AMPL 12AX7 IMEG
kA | A By s
o - 500K
4'SUPER VWA STOPPED 047
SIGNAL o §100K DIAPASON___ (12K oL ——
BUSSES Lonivnd ] 1Y Jom
g < -
SkEv e A ‘3‘2-5.‘ ‘F' 041 100K 47K
. 109 o . -1 AMAMY
swiicks | QuNT |Gt | St 8 SALICIONAL [ &2k 00270 .01 SloMes
° 1_ 1; - T <
[ ok sen
S 1 L

J:% .
= '
SUPER  |UNISON E’)FF 0
FULL ORGAN

CLARINET

1
vox HUMANA{:
i 0B0E

STRING
TO GRID OF VIBRATC OSC

ALL SWITCHES IN NORMAL (UNOPERATED) POSITION

Fig. 4—The SWELL manuzl stop circuits add more tone qualities and a vibrato.
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Fig. 3—Frequency response curves pro-
duced by the electronic filters in simu-
lating characteristic instrument tones.
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Fig. 5—Pedal stop switches change vo!l-
ume in fixed steps, have no effect on

tone. Filter removes harsh quality.

The swell filters

The SWELL filter system, diagrammed
in Fig. 4, operates basically in the
same way as the GREAT filters, even
using many of the same circuit compo-
nents, but the switching is more com-
plex. In the SWELL the three busses
include 4- and 8-foot but not 16-foot
tones. Instead there is the quint bus,
containing tone one octave and a mu-
sical fifth above the 8-foot tone
(approximately the third harmonic).
As in the GREAT, there are a SUPER
switch and a UNISON OFF switeh. The
SUPER switch leads through sections of
the vox HUMANA switch and both go
through the FULL ORGAN switch. (The
latter is the same switch in both dia-
grams, different sections of it being
shown in Figs. 2 and 3.) Thus, when
the vOX and FULL ORGAN are not in use,
the 8- and 4-foot tones may be shorted
out, but operating the vox automatically
trrns on the SUPER and pulling FULL
ORGAN makes both main busses speak,

The string filter is similar to that in
the GREAT. The return end of the
STRING switch is not returned directly
to ground, but is grounded through sec-
tions of the oOBOE and voX HUMANA
switches so that when these stops are
drawn the string tone sounds. The main
shunt filter is fed from the lower of
the two signal paths, this time through
a 22,000-ohm resistor. When the GEIGEN
switch is opened, the signal is shunted
by the main filter in series with the
22,000-ohm resistor; if STOPPED DIAPA-
SON, SALICIONAL, and CLARINET switches
are clcsed, the tone heard is attenuated
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sawtooth 4- and §-foot tone plus QUINT.
The same is true if the FULL ORGAN
switch is opened.

The STOPPED DIAPASON, SALICIONAL,
and CLARINET stops operate in the same
way as the similarly-placed circuits in
the GREAT. In addition, when CLARINET
tone is desired, a second section on its
switch removes the ground which is
placed on the quint bus through sec-
tions of the OBOE, vOX, and FULL ORGAN
switches. Then the quint tone is attenu-
ated only by the 270,000-ohm resistor
shunting it to ground through the vox
and FULL ORGAN switches.

Audio

tion at the top removes the ground
short from the quint bus, allowing the
quint to come forth at full strength
(a lower level than the other two busses
due to the permanent filter just men-
tioned). This section also sounds the
4-foot bus by removing its ground. The
center section removes the short from
the string filter, adding it to the com-
bination. The lower section adds vibrato
by ungrounding the line through the
VIBRATO switch to the vibrato oscillator.

When the FULL ORGAN switch is used,
it causes geigen tone (raw sawtooth)
to sound, and also removes the ground

6J7 6SL7-GT 6SN7-GT 6L6(2)
[ onI*zzx/lw ;201.1" 26720 | | YR20 | 10K/5w +390v
= L
émx iz.zmsc =20k 100K /J\
— loar 706 g6 04| | 0w 20K \ -
/—\ PRESET HIEA AN 1 / é )
MAIN IN 047 voreonT || g | 4 L
' f 7 q\ /’ 470K
?_-"" ' 4 J [ —e=rAna— < |
|1OMEG [ 0a1T To2 \ \C 1 ‘] B
o7 7+ 3 Nl 4 4., W HEN
[ Baw| [T el LT A\
MEG 27K % ol | 27 | ) 250
| . EXPRESSION ] [ i £
o ﬁ_{(('sos'grﬁxn 4
- . . or L

fil®

éAUX INPUT

Fig. 6—Main am-
plifier. The output
transformer has a
tertiary cathode-
feedback winding.

Fig. 7—Rear view
of the Minshall or-
gan showing the
expression - control
foot-pedal linkage.

When the OBOE switch opens, the
short across the string filter opens and
the string characteristic is heard.
Added to that, the quint bus is unshort-
ed. just as with the CLARINET switch,
and is shunted to ground only by the
resistor.

The quint bus does not provide the
ordinary sawtooth wave present on the
other busses. At the quint input to the
filter assembly this line has a series
100-unf capacitor and a shunt 470,000-
ohm resistor. As a result, the quint
signal is attenuated about 3 db per
octave below 6,500 cycles and has prac-
tically no fundamental. The waveshape
more nearly resembles sharp pulses
than sawtooth waves. This has a
“buzzy” quality which sharpens any
tone to which it is added.

The voX HUMANA switch, when open-
ed, does several things. The double sec-

BOOSTER OUT

AN

WL

A

connection from the UNISON OFF switch
and the grounds going through the
vox switch from the 4-foot and quint
busses, so that all three busses sound at
full level. Slight amounts of the de-
sired characteristics can be added to
the FULL ORGAN by using the desired
stops in addition to the FULL ORGAN.

The pedal filters

The principal purpose of the pedal
clavier in ordinary organ playing (as
distinguished from concert work) is to
provide foundation bass. Pedal stops
are rarely elaborate and this idea has
been followed in the Minshall.

Fig. 5 is a diagram of the pedal con-
trol system. Three stops are provided.
They do not alter the tone quality but
simply change the volume level., The
output of the pedal bus from the pedal
key switches passes through an R-C
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low-pass filter to remove most of the
harshness of the sawtooth tone and
give a more or less flutelike quality.

When all pedal tabs are in normal
position (up) the bus is shorted to
eround. When the FULL ORGAN tab is
pressed (the contacts shown in Fig. 5
are part of the entire FULL ORGAN switch
already shown in Figs. 2 and 3), the
bus is grounded through R1. With full
organ not in use and the GEDECKT tab
down, the shunt is 4,700 ohms. The
BOURDON tab adds 12,000 ohms in series,
raising the level. and the BOMBARDE tab
adds 47,000 ohms for maximum level.

Fig. 8—Inside the expression control.
Sliding bar contacts fixed resistors.
attenuates volume in 60 small steps.

The amplifier

The amplifier used in the model H
(single-manual spinet) and Model J
(dual-manual with built-in speaker) is
diagrammed in Fig. 6. This is a con-
ventional circuit with some novel fea-
tures. The EXPRESSION pedal operates a
step-type variable resistor which shunts
the input to the second stage through
a fixed 4,700-ohm resistor and a .02-uf
capacitor. The fixed resistor prevents
the pedal from reducing the level to
zero. The .02-uf capacitor is a rudi-
mentary “loudness control”, raising the
bass relatively as the volume decreases.

The expression control assembly can
be seen linked to the pedal in Fig. 7.
Fig. 8 is a close-up of the control with
cover removed. It contains 60 contact
bars embedded in plastic, each con-
nected to a pair of resistors which make
up the attenuation steps. The actuating
bar is grounded and a spring contact
on it rides the contact bars as it is
moved by its link to the SWELL pedal.

Returning to Fig. 6, the first-triode
grid of the 6SL7-GT has a standard
potentiometer which is preset at instal-
lation for a maximum volume suited
to the room and the organist’s taste.
The second triode is an auxiliary input
amplifier provided for future addition
of an electronic chime system.

Output from the plates of the 6SN7-
GT phase inverter is fed to a BOOSTER
OUTPUT connector as well as to the grids
of the 6L6 final stage. This permits
signals to be fed to a separate tone
cabinet for sound reinforcement, or it
may be used in a radio station for con-
nection through a suitable transformer
to the station’s audio system.

(to be continued)
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VOLTAGE REGULATION —

These circuits will deliver

constant d.c. voltage under

large line and load changes

By R. D. HORWITZ

ERVICE technicians, radio ama-

teurs, and electronics experiment-

ers meet many circuit situations

calling for highly stable d.c. power
supplies. Variations in B plus voltages
will affect the accuracy of a signal
generator, the stability of even a ery-
stal-controlled oscillator, and the gain
of an amplifier. In receivers with high-
Q tuned circuits, changes in supply vol-
tages may affect the seleetivity. This
is especially true in TV reccivers, where
the settings of the contrast, hrightness,
and volume controls, the horizontal
drive and the other sweep adjustments,
and normal aging of the tubes cause
large variations in the total current
drawn from the power supply.

Gas-filled regulator tubes will main-
tain constant voltage where only a few
milliamperes are required, and their
use is generally limited to a single
critical tube or ecircuit. Fortunately,
an electric regulator that will deliver
constant voltage to the full load from
almost any type of power supply can
be bhuilt at low cost.

The basic regulator circuit is shown
in Fig. 1. The input to the regulator
(from the rectifier-filter) must be
greater than the required output vol-
tage. Vi acts as a series resistor. The
voltage drop across V1 is controlled
by the voitage on its grid. The purpose
of the coranlete regulator circuit is to
vary this voltage drop automatically,
to maintain the output voltage constant
at any predetermined level.

V2 is a d.c. amplifier, witt its cathode
held at a fixed positive voltage by the
gas-filled regulator tube V3. The grid
of V2 is set at a slightly less positive
voltage than its cathode by the potentio-
meter across the output. The net bias
on V2 is the voltage difference hetween
its grid and cathode. The plate of V2 is
connected direectly to the grid of V1.

If the load voltage decreases for any
reason, a proportional decrsase occurs
at the grid of V2. The voltage at the
plate of V2 (and the grid of V1) be-
comes more positive, reducing the vol-
tage drop in V1, and raising the output
voltage to its orviginal value. If the load
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voltage increases, the grid of V1 be-
comes more negative, and a greater
drop takes place across the tube. The
action is practically instantancous, as
there are no coupling capacitors or in-
ductors to introduce any time delay.
Any change in load voltage is auto-
matically counteracted by a change in
the drop across V1.

V1 must carry the full load current.
A high-plate-current triode, such as the
2A3 or 6AST-G, or a triode-connected
6L6 or 6Y6-G, is required. V2 should
have the highest possible voltage gain.
A single 6AHG or 6ACT pentode is suit-
able, or a high-mu twin-triode, a 12AT7
or 6SL7, may bhe used as a two-stage
amplifier,

An important element in the circuit
is the gas tube which provides a con-
stant reference bias for V2. The VR
series, or 0A2, 0B2, and 5651 types
are standard for this application. A
neon lamp without an internal limiting
resistor also may be used.

Complete regulator circuits are shown
in Fig. 2 and Fig. 3. The first will sup-
ply 90 ma (the maximum capacity of
the 6Y6-(;) at any voltage between 150
and 250. Additional 6Y6’s may be con-
nected in parallel for heavier load cur-
rents. The 0.1-uf capacitor improves
filtering by feeding any a.c. ripple back
through the regulator for cancellation.

Fig. 3 is a heavy-duty regulator cap-
able of supplying 225 ma at 250 volts.
The 6SL7 is a two-stage d.c. amplifier.
Its high gain imiproves regulation by
responding to even the smallest changes
in load voltace.

In addition to its value as a source of
unvarying d.c., the voltage regulator
has another great advantage. Because
it has practically zero internal imped-
ance, it is an almost perfect hypass to
ground for any a.c. in the supply ecir-
cuits of the equipment with which it
is used. Motorboating and oscillation,
especially in high-gain multistage cir-
cuits, are eliminated without the need
for elaborate decoupling networks.

Materials for 90-ma regulator
Resistors: 1—10,000 ohms, 1—8200 ohms, 2 watts;
I—I megohm, {—82,000 ohms, |—39,000 ohms, |—
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Fig. 1 (top)—The basic electronic reg-
ulator circuit uses amplified negative
feedback to hold load voltage constant.

IFig. 2 (center)—Complete regulator for
loads up to 90 ma, with adjustable out-
put. Note input voltage required from

filter. Use separate heater winding
or transformer for 6Y6 to prevent
heater-cathode insulation breakdown.

Fig. 3 (bottom)—A heavy-duty regu-
lator unit, with 2-stage triode feedback
amplitier and high-stahility reference
tube. Give all components—especially
the 6AS7-G—plenty of ventilation.

2,200 ohms, !4 watt; 1—25000-ohm potentiometer.
Capacitors: (Paper} 2—0.1 uf, 600 volts.
Miscellanesus: | —6Y6-G, |—6AHS, |—0A2: | octal
socket, 2—7-pin miniature sockets; chassis, con-
nectors, wire, solder, hardware.

Materials for 225-ma regulator

Resistors: |—I15000 ohms, 2—}2,000 ohms, 2 watts;
I|—I megohm, 2—470,000 ohms, 1—é68 000 ohms, 2—

2,200 ohms, ! watt; 1—10,000-ohm, 2-watt potenti-
ometer.
Miscellaneous: |—6AS7-G, [—6SL7-GT, |—5651; 2.

octal sockets, |—7-pin miniature socket;
connectors, wire, solder, hardware.

—end—

chassis,
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LONG-PERIOD
RADIO TIMER

By H. A. VASQUES

II7VAC

Fig. 1, a basic timing cireuit,
is at left; Fig. 2, the complete
circuit, below. The equipment is
shown in the photo at the right.
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HIS timer was prompted by my

habit of falling asleep while listen-

ing to the radio and letting it run

all night. Although many mechan-
ical timers are on the market, 1 de-
cided to build an all-electronic model
from the spare-parts box.

With the radio plugged into the timer
outlet, it plays continually until the
timing cycle is started. The flick of a
switch starts the timing cycle and after
a predetermined interval the relay
opens and radio and timer both are
turned off automatically.

Timing principle

The basic circuit of the timer is
shown in Fig. 1. V is a 6J5 or any
equivalent medium-mu triode. RY is a
plate-circuit relay with normally-open
s.p.s.t. contacts. J is an ordinary power-
outlet receptacle.

As long as switech S is open, V has
no grid bias and draws enough plate
current to energize RY. The relay con-
tacts close and apply power to receptacle
J. When 8§ is closed, capacitor C charges
gradually through R, developing an in-
creasing negative voltage at the grid.
Plate current falls as the grid becomes
more negative, and eventually becomes
too small to energize the relay. The
contacts open and remove power from
the receptacle J.

The time required to release the re-
lay depends on the values of C and R.

Intervals of one-half hour or more are
possible with large values.

The timer circuit

The circuit of a complete timer is
shown in Fig. 2. The 12AU7 is used as
a combination line-voltage rectifier and
control tube. C1, R1, and C2 form the
power-supply filter, with R2 and R3 as
a voltage divider across the output.
RY is a 2,500-ohm relay with normally-
open contacts (Potter and Brumfield
type LM-1, Staco type T40F, or equiv-
alent). Sl-a and S1-b are the two sec-
tions of a d.p.s.t. toggle switech. J is
the power receplacle for the controlled
radio or other device.

Closing the switch applies power
through Sl-a to J; to the heater and
rectifier section of the 12AU7; and
shorts the grid and cathode of the con-
trol triode through S1-b. About 12 volts
is developed across R3 by the control-
tube plate current and the bleeder cur-
rent through R2. RY is energized by the
plate current and the contacts close.

The timing interval is started by
opening S1. Power is still applied to the
circuit through the closed relay con-
tacts. With S1-b open, C3 is connected
in series with the 1-megohm potentiom-
eter across R3. The capacitor charges
slowly, developing a negative potential
at the grid end.

The plate current falls as the nega-
tive grid voltage increases, until it
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drops low enough to release the mag-
netic pull of the relay and open the
contacts. This automatically disconnects
J and the timer itself from the power
line.

The correct setting of R4 must be
found by experiment, since ithe exact
value of charging vesistance depends
not only on the desired time interval,
hut on the characteristics of C3, the
control triode, the relay, and the supply
voltage. In the original model a timing
interval of 25 minutes was obtained
when resistor R4 was set at approxi-
mately 350,000 ohms.

Construction

The unit was built on a 4 x 5 x 2-inch
chassis. The layout is not ecritical. C3
may be made up of several lower-
capacitance units in parallel, if a 4,000-
uf capacitor is not available. R2 and
R3 must be adjusted so the voltage
across R3 is never greater than the
rated working voltage of C3. Less than
4,000 uf may be used by increasing the
resistance of R4.

Materials for timer

Resistors: 175000 ohms, [—8,200 ohms, |—I,030
ohms, | watt; |—I-megohm potentiometer.
Capacitors: (Electrolytic} 1—20 uf, 1—30 uf, 150
volts; 1—4,000 uf, I5 volts (see text).
Miscellaneous: |1—I12AU7 tube; 1—2,500-0hm s p.s.t.
relay, normally-open contacts (see text): |—b.3.volt
fitament transformer; | d.p.s.t. foggle switch; 1—9-
pin miniature socket; | power receptacie; chassis;
terminals, wire, solder, hardware.

—end—
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TELEVISION
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—
 TRAIN IN 10 MONTHS s

. At Home in Your Spare Hours

¢ Now ... be ready for Radio-Television’s big pay opportunities
in a few short MONTHS! Frank L. Sprayberry’s completely
new ‘“Package” training unit plan prepares you in just 10
MONTHS . . . or even less! Equally important, there is NO
monthly payment contract to sign . . . thus NO RISK to you!
This is America’s finest, most complete, practical training—
gets you ready to handle any practical job in the booming
Radio-Television industry. In just 10 months you may start
your own profitable Radio-Television shop . . . or aceept a good
paying job in this fascinating expanding field at work you've
always wanted to do. Mr. Sprayberry has trained hundreds of
suecessful Radio-Television technicians—and stands ready to train you in
less than one year, even if you have no previous experience. You learn by
DOING . . . actually working with your hands with equipment of special
design to illustrate basie theory instead of relying on books alone.

VALUABLE EQUIPMENT INCLUDED WITH TRAINING

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

EARN EXTRA MONEY WHILE YOU LEARN!

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

Television training.
3 BIG RADIO-
TELEVISION BOOKS

1 want you to have ALL the facts about my
new 10-MONTH Radio-Television Training

| —without cost! Act now! Rush the coupon

o for my three big Radio-Television books:

epireettl “How to Make Money in Radio-Television,””

- ioh PLUS my new illustrated Television Bulle-

e,evlﬂ tin PLUS an actual sample Sprayberry Les-

. son—all FREE with my compliments. No

._L',:’},.’.-mv obligation and no salesman will eall on you.

| — 5, Send the coupon in an envelope or paste on
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¢ s at oncel

SPRAYBERRY ACADEMY OF RADIO

Dept. 20-M, 111 N. Canal St., Chicago 6, .
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Y SPRAYBERRY ACADEMY OF RADIO, Dept. 20-M
3111 North Canal St., Chicago 6, HI.
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Radio-Television Training Plan. I understand this does
not obligate me and that no salesman will call upon me.
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1 O Are You Experienced? [ No Experience
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WE GREW UP
WITH THEM

ver since radio was in “knce
pants,” Supremec has been
providing aids to help elec-
tronic technicians use their training
and experience more efficiently and
profitably. We know that in tele-
vision today, as it was with the
TRF's and ncutrodynes of yester-
year, they must have high quality,
dependable test equipment to save
time and keep up with this progres-
sive clectronic industry. We also
know that service technicians do not
want Supreme to sacrifice quality
by substituting unproven materials
in place of those temporarily under
control due to our nation’s mobili-
zation program. They will, as they
have in other emergencies, give us
extra time, if needed, to deliver a
product that is “Supreme By Com-
parison” in every respect.
Supreme’s mission in our defense
program, just as it was during
World War 11, is to help the tech-
nicians in our armed forces locate
that faulty part or maladjustment
quickly Dby supplying them with
well designed and reliable testing
equipment. For a quarter century
Supreme has bcen a major con-
tributor to the efficiency of the
clectronie technician—we grew up
with them. By continuous research,
development, improvement, and
production of equipment for main-
tenance of electronic devices—plus
our close contact with the electronic
technician—knowing the job he has
to do—what it could mean if he
fails—leads us to aceept new chal-
lenges with confidence and pride.
Supreme’s “know-how,” gained both
in peace and war, is one of this
nation’s assets in times like these.

Qur 25th Year

SUPREME

| Testing Instruments |
“"SUPREME BY COMPARISON"

TUBE TESTERS ® SIGNAL GENERATORS
PANEL METERS ® MULTI-METERS
OSCILLOSCOPES

Supreme, Inc., Greenwood 1, Mississippi
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A Servograph assembly. Action is reversed by merely uncrossing the vane drive belt.

ELECTRONIC RECORDER

A new electronic data recorder called
the Servograph has been developed by
the Fielden Company of Manchester,
England. It provides continuous ink
records of any measurements that can
be made with pointer-type instruments.

The meter pointer is replaced by an
aluminum vane. Another vane is added,
insulated from the first and free to
move independently over the scale. If
the free vane is set at a given posi-
tion, any movement of the meter vane
will vary the capacitance between them.

The vanes are connected to an elec-
tronic capacitance relay which controls
the direction of a reversible motor.
The free vane is driven by the motor;
at a predetermined vane spacing the
motor is idle; if the meter vane moves,
the motor starts instantly and moves
the free vane in the correct direction
to restore the original spacing. This
is the servo principle.

A stylus linked to the motor shaft
records all movements on a calibrated
chart driven by clockwork or a syn-
chronous motor. Meter variations are
thus recorded continuously over any
desired period of time.

www.americanradiohistorv.com

By RALPH W. HALLOWS

The motor circuit

Fig. 1 is the basic circuit of the
Servograph motor unit. A two-winding
motor moves the free vane and the re-
cording stylus. Winding X receives
voltage continuously from the 6-volt
winding of the power transformer, but
the motor cannot start until a voltage
approximately 90 degrees out of phase
with X is applied to winding Y. The
direction in which the motor turns de-
pends on whether the voltage across Y
leads or lags the voltage across X.

The required leading and lagging
phase shifts are provided by L1 and C1
respectively. These receive a.c. alter-
nately—in the same phase as winding

E e
AC LINE
s

X
V

LAGGING

-

|2
oo

Lt

sl .
LEADING

Fig. 1—The basic motor-control cirecuit.
RADIO-ELECTRONICS
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It's the smart way to buy hardware...it's the convenient way
to store hardware...it's the economical way to use hard-
ware. The new WALSCO 50 LINE is attractively packaged
in transparent, slastic containers. The part number, the con-
tents, and its utes are all plainly visible on each contamer,
making it easy for you to select your hardware in a jiffy.
The new 50 LINE eliminates the waste of small, loose hard-
ware items being misplaced ... keeps your busy work bench
free from congestion. Now, all your hardware items can be
neatly stacked in sturdy, re-usable containers, Available af
your jobber. Select all your hardware from the new, self-

service 50 LINE display.

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

= b “ ;93
Walsco quality earned its reputation

%

In Canada

Atlas Radio Corp., Ltd.

Toronto, Canada
AUGUST, 1952
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, = 4V T0 GTIC FIL
¢ BECOME EXPERT AT o —
f=——=6.3V TO Y WINDING
AC LINE =
tw
RAnlo- il
4
—o%
— THERMAL DELAY SW
- E 4v Sppf
) /_\K
SEE TEXT ‘\9’(2
' i_.(;Z "L2 15ppf
IN 4 EASY STEPS' | e
—— Il !
o SO !
Complete Self-Training Library X 75K I
i1 nADIO and TV by Famous ]
Experts—Takes You BY SIM- I '
PLE STEPS From Basic Theory 2MEG 20K
to Problems of Repair, Installa. I
van, Coior TV, ete.
N()\Y/ you can do ANY T
Radio-TV installation, S

service, or repair job like
an expert; operate field-
testing equipment; under-
stand  problems of TV
FM-AM transmission, etc.
Step into a good- p.\ym;.,
job—or start your own
service business. Train
yourself AT HOME
IN SPARE TIME . .
with the McGraw.Hill
Radio and Television
Servicing Library.
2296 Pages—

1611 lllustrations

The men who wrote
this complete 4-volume Li-
brary are among the out-
standing radio and TV
~ instructors in Ametica to-
dav. Everv detail is clear-
Iy explained in over TWO
PAGES of
step-by-step instruction
|ndnvcr\ll\7] EN HUN-

3| Elements
of Radio @
Servicing
¢

Basic 3
Television™,

Television, ] fix
Servicing w

e e et
PARTIAL CONTENTS
EooENTIALS OF

RADIO, THOUSAND

500 pages, 433 illus,
Citeutt Analyas o Vac-

}””“ Tuhes e ireuits DRED "how-to-do-it"’ il-
Jetector o Nplitier e 1
Tube Oseillator o 'ower ustrations, cross-section
Supply e siitting. diagrams. etc. The re-
Recenving o Kte, view questions and an-
ELEMENTS OF swers "'nail down'’ every-
KADIO SERVICING. thing vou learn. At-a-
e SIS D e
or Supnly o Speakers e charts show how to (hng-
Antennas o Auto Rading fnose instantlv anv radio
e Dush-l'ull Output or breakdown . . |
Stage and how to repair it ex-

BASIC TELEVISION,
582 pages, 415 illus.
Reanning e Synehroniz-
g e Video Rignal e

pertly and quickle.
The Library will pay
for itself many times over.

Brightness  Control e It gives all you need to
DC Reinsertion o Ple- know for FM and TV in
ture e IAl Atigniment the FCC's 1st-class license

e I'icture Tubes o VI exam; gives an experienced

and URI* transmission technician more confi-
teceptinn !
;Efé'\}‘lér:'ON dence and skill.
SERVICING. SEND NO MONEY
429 pages, 388 ittus, Mail coubon below to
A_nwnnlas e ‘I'ransmis- examine complete four-
;:::; 'Ili:\l;psl'i:lun M|a|§' volume lerary FREE for
f i B 1 h 4
vsis e Localizing IRe- 10 days. r\f’ oblization.
ception Troubles o Iu- Or you may examine in-
terference Rentedies o dividual books FREL for
hefleetion Cireuits 10 days by checking the
ANo uren MORE] proper boxes in coupon.

i FREE 10-DAY TRIAL COUPON —I
|

McGRAW-HILL BOOK CO., Depf RE-8-52 I
327 West 41st St,, New York 18, N. Y,
I Send me for 10 day free e.\umnm/mn the |
I Radio and TV Servicing Library, 4 Vols. (Regu-
lar retail piice is $26.00: Special Course Price
l only $21.95 in casy installments.) If not satis-
fied with Course, I will return it, pav nothing.
Otherwise, T'11 send $1.95 plus delivery then
l and only $1.00 in monthly installments.

Inc.,

If vou wish to examine anv of these books indi-
I vidually, check below the ones you wish us to I
send vou for 10 Days’ FREE EXAMINATION:
! O Essentials of Radio, O Llements of Radio |
$6.75 Servicing, $5.25
l 3 Basic Television, 3 Television \erwc l
$7.50 ing, $6.50
| For any book I keep, 'l! send $2.00 plus deliv-
erv in 10 days, balance in easy monthly install- l
| ments. I

Name. .

Position....cou.

COMDANY .ot it e e oo s I

l 0O WE PAY FOR DELIVERY 1t vou send first
payment of $1.95 when ordering Library or

' full pricc when ordering individual books

(pruu 1!71\\() Same return privilege. 1
-— e . — — —

Y g 70 MOTOR REVERSING WINDING

(3-SEE TEXY

METER ViNELA-T107OR vaNE

Fig. 2—The complete Servograph circuit, as used in the electronic data recorder.

X—from opposite ends of the center-
tapped winding on the power trans-
former. If S1 and S2 are closed wind-
ing Y will receive alternate leading
and lagging pulses from L1 and C1 at
the line frequency. These tend to rotate
the motor in opposite directions and no
movement results. If S1 is opened, Y
receives only lagging pulses, and turns
clockwise; if only S2 is opened, the
motor turns in the opposite direction.

The complete relay circuit

In the complete circuit (Fig. 2) V1
and V2 act as the switches. Each tube
conducts on alternate half-cycles from
the line. V1 is a thyratron adjusted to
draw twice as much plate current as
V2. With both tubes conducting alter-
nately Y, the primary of a transformer
for the reversing winding of the motor,
receives more voltage during the half-
cyeles from L1-V1, and the motor turns
counterclockwise. If V1 is cut off, Y
receives pulses only from the V2-Ci
circuit and the motor turns clockwise.

In addition to acting as a switch, V2
is also part of the oscillator circuit
L2-C2-C3. C3 is the capacitance be-
tween the meter vane and the motor-
driven vane. C2 is adjusted to equal C3
at the desired reference position on the

wwWw.americanradiohistorv.com

meter scale. Under thesz conditions
equal and opposite voltages from the
ends of L2 are applied to the V2 grid
and the circuit cannot os:illate. If the
meter pointer moves, C3 decreases,
more voltage reaches the grid through
C2, and oscillation starts. Enough volt-
age is induced in L3 to develop cutoff
bias for V1 through the .01-;.f capaci-
tor and 2-megohm grid leak.

In the nonoscillating condition, with
both branches conducting, the motor
turns counterclockwise until stopped
by the left-hand limit switch, or until
C1 decreases enough to start oscillation
and reverse the motor. The right-hand
limit switch prevents overswing in the
clockwise direction.

Polar diagrams of antenna directiv-
ity that take about one-half hour to
make by older methods, have been
drawn automatically in 15 seconds with
the Servograph. The antenna feeds a
crystal diode detector whose output is
indicated on a sensitive microammeter.
Synchronized motors rotate the an-
tenna and a recorder chart with polar
co-ordinates.  Variations in signal
strength from a test transmitter as the
a:tenra rotates are drawn directly on
the chart by the Servograph stylus.

—end—

Typical Servograph
setup for plotting
antenna directivity
patterns automati-
cally in 15 seconds.

RADIO-ELECTRONICS
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A Guiding Beacon For y
Quality Electronic Parts

L S e
RADIART Sales Offices Across The Nation s BUY OF THE MONTH

#¥
£ i

TORONT
CANATR

SEATTLE. WASHINGTON

Py 1MINNEAPOL|S‘ E
MINNESQOTA QRCHARD PARK [} X
4 {suFrFaLo) 1
PORTLAND. OREGON NEw rorR
GLEN ELLYN (CHICAGO]. i

NILLINOIS S (

WELLESLEY HILLS,

MASSACHUSBETTS

" WEST PENNSY

FORT WAYNE. INDIANA  QICHFIELD,
@ DENVER. COLORADO __,f LA apll
Oy f

SAN FRANCISCO. CALIFORNIA

LOS ANGELES, CALIFOFNIA

The RADIART TV TWINS are the two best
friends any TV set ever had! They are the
RADIART BOOSTER and the RADIART CDR
ROTOR! Aperfect team in working together
to get the most out of any TV set...they are
also designed when combined to appear as
a single unit—a welcome piece of furniture

DALLAS, TEXAS

These Are The Cities With RADIART Distributors
In Alabama, Florida, Georgia, Mississippi, North
Carolina, South Carolina and Tennessee

in any home. |

Alabama Georgia GREENSBORO
BIRMINGHAM ALBANY SASBURY FOR NAME OF YOUR NEAREST RADIART DISTRIBUTOR
DOTHAN ATLANTA
GLADSDEN AUGUSTA WILMINGTON USE COUPON BELOW
MOBILE COLUMBUS WASHINGTON i
MONTGOMERY MACON . RADIART SALES CO. 212 Mimosa Drive, Decatur, Georgia
TUSCALOOSA SAVANNAH South Carolina . o )
veeewr..Please send names of the Radiart Distributors in my
Florid e e .. CHARLESTON ¢
orida Mississippi COLUMBIA area stocking the following Radiart products in which
S e GREENVILLE RN 1 om interested: [] Tele-Rotors, [J Vibrators, [] TV
LAKELAND MERIDIAN SPARTANBURG ond FM Antennas, [ ] “Spee-Dee” Chimney Mounts, |
g:(fm!loo . Lightning Arres!ers,DAu'errials,D Power Supplies
PANAMA CITY North Carolina Tennessee ] o
PENSACOLA ASHEVILLE CHATTANOOGA veveee..Please have o Radiart Distributor call on me.
SARASOTA BURLINGTON JACKSON
ST. PETERSBURG CHARLOTTE KINGSPORT NOME - - oo mmemccccmccccmmmmmeammmmm e .
TALLAHASSEE DURHAM KNOXVILLE
TAMPA FAYETTEVILLE MEMPHIS AdAress o e e e mmam e em—mmeame.
WEST PALM BEACH GOLDSBORO NASHVILLE
: LT State_________..

THE RADIART CORPORATION cieverano 2, onie

YIBRATORS + AUTO AERIALS o+ TV ANTENNAS .« ROTATORS o+ POWER SUPPLIEN

AUGUST, 19582
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New Design

co's Blue (v

the cub paper tubular with bear strength

® 50% extra margin of reserve...Makes allowance
for changes in original characteristics of set
since it left factory.

The only paper tubular designed and built spe-
cifically for service replacement. Sold only
through authorized C-D jobbers.

Vikane impregnated ... Another C-D exclusive!
One of the outstanding insulating impregnants
known to science.

Write for Catalog #200C. Cornell-Dubilier
Elec. Corp., So. Plainfield, N.J. Your local
Classified Phone Directory lists your nearest
C-D jobber.

CorNELL-DUBILIER
CAPACITORS

NEW BEDFORD. WORCESTER AND CAMBRIDGE.
FUSUAY SPRINGS, N. €. .

SUBSIDIARY

PLANTS IN §3 FLAINTIELD. N, J. .
INDIANAPOL'S,

MASS. * PROVIDENCE, R. I.

IND. * SUBSIDIARY, RADIART CORP., CLEVELAND, OHIO

PU——

Most of the tubes announced this
month are high-stability, shock-resis-
tant versions of familiar types, intended
for military and industrial equipment.
Practically the entire production of
these types is going to the defense
program.

In this category G-E has developed
a series of ruggedized tubes which are
direct replacements for existing stand-
ard types. These include: the GL-6072,
equivalent to the 12AY7 except for an
increase in heater current to 350 ma;
the GL-6135, identical to the 6C4W ex-
cept for heater current of 175 ma; the
GL-6136, equivalent to the 6AUG; the
GL-6137, interchangeable with the
6SK7; and the GL-6201, a direct re-
placement for the 12AT7.

Sylvania is producing the 6111 and
6112 subminiature twin triodes, whose
characteristics were given in last
month’s RADIO-ELECTRONICS.

Receiving and TV types

The Sylvania 6AN4 is a miniature
triode for use as a grounded-grid r.f.
amplifier or mixer in wh.f.-v.h.f. TV re-
ceivers. It features high transcon-
ductance, shielding between plate
and cathode leads, and double pin con-
nections to grid and plate. The 6AN
will give a gain of 10 db, a bandwidth
of 10 me, and a noise figure of 15 db
at 900 mec. Cascaded 6AN4’s may be
used for improved oscillator-antenna
isolation and increased r.f. gain.

RAD IV EELTRNT HONTHS

” Intensive, specialized course including strong basis in |

BE YOUR OWN BOSS!
MAKE MORE MONEY

mathematics and electrical engineering, advanced radlo
theory and (lesign, television. Modern lah. Low tuition.

In CAsSd INT you Self-help opportunities. Also B.S. degree in 27 months
$1.00 now  get  THE reat in  Acronautical. Chemieal.  Civil, Eleetrical. and
VALUE | money-makers — doz- Mechanical Enginecring, € . Gov't approved. Enter

ens of profitable tested September,  Decemlier, Mareh, June. Catalog,

mail order blans,
Hential  business  ge-
crets, dozens of prac-

con-

INDIANA TECHNICAL COLLEGE

158 E, Washington Blvd., Fort Wayne 2, Indiana

tical  tested  formulas.
sucecessful  tested
schemes — actual ex-

perlences of men who RADIO-ELECTRONICS is paying good rates on

have startest on a shoe-
steing —with lese than
$10  capital. 25¢  a

enpty _ postpaid.  Send ment and applications. Good constructional
Y. S, stamos, money stories on receivers or other pieces of electronic
Uty (17 UL equipment can aiso be used. Send for a copy
Money Back of our Authors’ Guide. Address:
Guarantee RADIOTHEELEZI;:SNlcs
COMPANY =
IEIGGRNBAJ(;(:?)‘\\VLA{L?\!E%V YURK 23. N. Y. 25 West Broadway New York 7, N. Y.

acceptance for original and unusual articles on
phonograph, television, FM and AM servicing, as
well as articles on industrial electronic equip-

wwWw.americanradiohistorv.com
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RCA has announced the 19X8, a tri-
ode-pentode converter with 150-ma
heater for transformerless AM-FM-TV
receivers. The triode section is used
as the oscillator, and the pentode sec-

RADIO-ELECTRONICS
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about easy tv servicing

Make your servicing job easier
than you ever thought possible

Complete Servicing Facts
Method Proved
Outstanding Success

Tens of thousands of service techni-
cians throughout the country have
learned this key to fast, easy, profita-
ble servicing: They insist on having
the complete servicing facts for every
receiver they repair! They know that
by having the complete story ... and
only by having the complete story . . .
can they spot trouble quickly and do
an easy, permanent servicing job.

Here’s an example: On Philco models
52-P-1810, 52-P-1812, 52-P-1840, 52-
P-1842, 52-P-1844, 52-P-1882, 52-P-
2110, 52-P-2142, codes 122 and 123,
the manufacturer released 32 pages
(8-12 x 11") of official service data.
(That is what we published in Rider
TV Manual Vol. 9 and in Rider TV
Tek-File Pack 22.

These models were made in a variety
of production runs: using three differ-
ent chassis...each with its own
sch=matic. These chassis are identical
in many_ respects...but the vital
differences can make servicing a real
headache. For instance, three types
of power transformers are used. Each
has different electrical constants—
and a different part number. In the
C2 deflection chassis, the power
transformer has one high voltage
winding of 635 volts, center-tapped,
and four low voltage windings: one
5 volts, two 6.8 velts and one 6.4
volts. In the CP1 deflection chassis,
the power transformer has one high
voltage winding of 635 volts, center
tapped, but only three low voltage
windings: one 5 volts, one 6.8 volts
and one 6.4 volts. In the F2 chassis,
the power transformer has one high
voltage winding of €75 volts, center-
tapped, and four low voltage wind-
ings: one S volts, two 6.8 volts and
one 6.4 volts.

Suppose you were the service tech-
nician faced with one of these re-
ceivers. A single schematic showing
just one of these chassis and one of
these power transformers certainly
would not be coverage for all pro-
duction runs. If you were lucky. the
single schematic might happen to
match the receiver you had before
you. But—and it’s & very big but—
you might also be unlucky and be
faced with a receiver not described
by the schematic! This is only one ex-
ample in thousands of why you need
complete, factory-prepared and fac-
tory-issued data for every set you
service.

AUGUST, 1952

Here is how you can get this vital informa-
tion. Insist on Rider Servicing Data. For 22
years Rider Servicing Data has been the

.only publishing source for the complete

servicing facts: Exactly as issued by the
manufacturer who made the set. Una-
bridged facts .. . everything is here to make
your diagnosis and repair EASY. You get
page after page of troubleshooting test pat-
terns . . . large, easy-to-follow complete
schematics . . . circuit explanations . . .stage
by stage alignment curves,..clear, en-
larged chassis views ... all circuit changes
...and much, much more. For example:
Rider tv servicing data has shown ’scope
waveforms in tv receivers ever since the first
tv receiver was made!

To meet your individual
needs, Rider Servicing
Data comes in two forms

... both with these im-.

portant, new features:

Manufacturers’
Trouble Cures

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

Guaranteed Replacement.
Parts Listings

Beginning with Rider T.V. Manual 10 and
Rider T.V. Tck-File Pack 57. replacemen:
parts listings are included. All the replace-
ment parts listed in Rider tv servicing data

meet the physicul_and electrical performance
ratings of the original equipment!

Rider T.V. Manuals
Vols. 1 to 9
(covering more than
4.200 models)

e — B |
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Each contains full data for manufacturers’
receivers produced during a certain period.
(The latest, T, V., 9, recently published,
covers October 1951 through February

1 1952.) Each manual has over 2,000 (8-12"

x 117) pages in permanent binder, with an
index covering the contents of all manuals.
Rider manuals are perfect for shop use and
permanent reference. Price~$24 each. '

Rider T.V. Tek-Files

(Packs now cover

2,200 models)

A typical T.V. Tek-File pack is shown
below. In Rider Tek-File packs you buy
complete Rider servicing data for whatever
receivers you want ...when you want it
You buy according to your needs with the
assurance of getting the complete servicing
facts for every repair. Notice that each pack
consists of handy, standard file folders for
easy use. Only $2 each pack.

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

DON’T BE SWITCHED!

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

TRY A PACK

Prove 10 yourself that Rider Tek-File makes
tv servicing easy. Buy one pack for the next
receiver you service. If you don’t agree it's
better than anything you ever used, return
the pack to us within seven days...we’ll
send you a full refund.

Rider Radio Manuals. Vols, 1

1o 22. Contain complete, factory-issued,
official AM, FM radio servicing data...
plus auto radios, record changers, tuners
and recorders.

OUT SOON!!

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

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

COMMON SENSE
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“Services s Tests
AutoRadios Best”

SAY RADIO MANUFACTURERS *

Model "B”

FILTERED

DC POWER SUPPLY

Leading Manufacturers Say .
“It's the only one to withstand con-
tinuous high overloads, so we specity
the Model "B" for servicing." Exclu-
sive application of selenium rectifiers,
aided by conduction cooling, doubles

rectifier power rating, dissipates over
3 times the heat with lowest cost per
ampere cutput. 1 to 20 amperes con-
tinuous duty with peak instantaneous
rating of 35 amperes. Operates 2 auto
radios with push-button solenocids si-
multaneously. Net $49.80.

Other Uses . . . Operates many low
power 2-way mobile radios, phone cir-
cuits, relays, instruments, low voltage
devices. Battery charging and electro-
plating.

‘Names on request.

Low Cost Model “BJ'” POWER SUPPLY
6 Volts DC, 1 to 12.5 Amps. Net $37.50

[k . Model "S”
Converts Battery Radios to All-Electric

Plug into AC outlet. Hum-free re-
ception from any 1% volt 4-6 tube
battery radio. Uses less than V4 the
power of cheapest AC radio. Fits
battery space. Guaranteed 3 years.

Many Others Available

FREE BULLETIN
ON BATTERY ELIMINATORS

See Your Distributor or Write to

ELECTRO PRODUCTS LABORATORIES
4501-Rb Ravenswood Ave. Chicago 40, lilinois
Atlas Radio Corp., Ltd.,

'..........................................I.l.....II..IIII.II....‘...................l......................II...I

fn Canada: Toronto

tion as the mixer. The mixer section
may be triode-connected for lower noise
level where the receiver does not have
an r.f. stage. The 19X8 has the follow-
ing ratings for typical operation: tri-
ode section (250-mc oscillator): plate

The 6111 and 6112 described last month.

voltage, 150; grid resistor, 2,700 ohms;
plate current, 13 ma; grid current, 3.6
ma; power output (approximately), 0.5
watt. Pentode section (as pentode mix-
er): plate voltage, 150; grid 3, con-
nected to cathode at socket; grid 2
voltage, 150; grid 1 supply voltage,
minus 3.5; grid 1 ecircuit resistance,
120,000 ohms; conversion transcon-
ductance, 2,100 umhos; plate current,
6.2 ma; grid 2 current 1.8 ma; grid 1
current, 2 na. Except for heater voltage
and current ratings, the 19X8 is iden-
tical to the 6X8.

RCA has also released the 10SP4, a
high-resolution picture tube for moni-
tor service in studio equipment, theater-
television systems, and industrial TV
installations. The 10SP4 utilizes 50-

The five new ruggedized G-E tubes.
degree magnetic deflection and electro-
static focus. A special electron-lens
structure maintains constant focus un-
der wvariations in line voltage and
brightness adjustment. The Filterglas
tace-plate is relatively flat, and the
metallized screen improves brightness
and requires no ion-trap magnet. Typical
design-range rat-
ings of the 10SP4
at the maximum
ultor voltage of
14,000 are: ultor
current, 100 nua,
grid 3 (focus)
voltage, 1,640 to
2,225; grid 2 volt-
age, 200; grid 1
voltage for visual

Sylvania 6ANd{.
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USE PHOTOFACT

the world’s best Radio and
TV Service Data...

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

Service Technicians:

We'll send you any

Photofact Folder listed in

the “PF INDEX and Tech-

nical Digest.”” If you
haven't an Index, get a free copy from
your local Photofact distributor or write
forittoday. To obtain Free Folder, be sure
to state Photofact Set and Folder Number
as shown in the Index.

NOW —learn for yourself how pHOTO-
FACT makes your Radio and TV work
quicker, easier, more profitable! Just get
and use an actual pHoTOFACT Folder.
Discover why over 35,000 successful
service technicians count on this invalu-
able data daily. No other service gives
you PHOTOFACT’S completeness, accuracy,
uniformity and lowest cost. PHOTOFACT is
the only Radio-TV service data prepared
from laboratory analysis on the actual
equipment. Get your FrREE Folder now.
Examine, use, compare. See why you
can’t afford to be without PHOTOFACT!

NOTE: Our FREE Folder offer is limited to
Service Technicians only. Attach coupon be-
low to your letterhead and mention your
jobber’'s name. Experimenters and others
may obtain the Photofact Folder by remitting
amount shown below.

HOWARD W. SAMS & CO., INC,

HOWARD W. SAMS & CO., INC.
2201 E. 46th St., Indionapolis 5, Ind.

1

|
[J1 am o Service Technician. Send me Free I
FolderNo. ....... «see o0 which appears in |
Photofact Set No. vovveeeesnsss {as listed
in the PF Index). I
[J1am an Experimenter. Enclosed $....... I
Send me Folder No. ......... which |
appears in Photofact Set No. ........... |
(TV—$1.00. AM/FM—50c¢. Record Changer-

|
I
|
|
|
I
I
|
|
| or Communication Receiver—7 5¢)
|
|
|
|
|
|
|
I
|
|
1

D R R X I AP I PP RIS

Name. .

PAY AS YOU EARN! Ask your |
distributor about this amazing
plan. Only $18.39 puts the en- |
tire profit-boosting Photofact
library in your shop now!

RADIO-ELECTRONICS
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LIGHTNING
ARRESTOR

IT'S THE LOWEST PRICE
UNDERWRITERS’ LISTED
ARRESTOR ON THE MARKET

LIST PRICE
PARTS JOBBER

gQ°
£ASTER
MsTURDlER

Lower Installed Cost

ORDER FROM
YOUR NEAREST

SPEE-DEE
CHIMNEY MOUNT

Model AK 85 The fastest-installed chimney
mount ever devised for TV antennas! Rugged in
design —simple to install. Simply thread strapping
through rachet, around chimney and back through
rachet—wind up rachet tight —and the job’s done!
Heavy gauge, zinc-plated steel with large “*U” bolt
for up to 1%” O.D. mast and full length galva-
nized steel strapping.

THE RADIART corporaTion

CLEVELAND 13, OHIO |

AUGUST, 1952

The 10SP1 is a 10-inch monitor tube.

extinction of the standard 6 x 8-inch reec-
tangular raster, minus 18 to minus 48.

Industrial and special tubes
Taylor Tubes, Inc., has announced

rectifier. For the

operation in air,

The Taylor 8013-A and RCA 19X8 tubes.

8013-A has a peak rating of 40,000
volts inverse or forward, and an aver-
age current of 20 ma. In oil-immersed
operation the rated peak voltage 1is
55,000. and the average current, 30 ma.
| Instantaneous peak current is 450 ma.
The thoriated-tungsten filament re-
quires 5 amperes at 2.5 volts.

The 8013-A has a Nonex glass bulb
and an oil-resistant silicone base. Its
life expectancy is more than 5,000
hours at the ratings given above.

A number of new tubes have been
announced and will be deseribed in next
month’s issue. Possibly the most inter-
esting of them is RCA’s new 27-inch
metal-shell kinescope, planned for high-
quality 1953 receivers.

-end-— |

=
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Suygested by Mil:e Antos,Jr.,
Barnesboro, Pa.

“Why buy a ‘Rabbit-Ear’
when we have a rabbit of our own

antenna

1]
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New Design

production of the 8013-A high-voltage |

“PACKAGED ENGINEERING”
at lts BesT!

For the TV Technician

The B-T
MIXER-AMPLIFIER
SYSTEM

For All VHF and UHF
Multi-Antenna Problems

Designed for the Service Technician to
enable him to plan and make any installa-
tion . . . whether a single receiver ar a
complete 2000-set Master Antenna System

. at lower cost, and without outside
engineering.

The B-T MAA4-1 is a wide-band, all-
channel TY signal mixer for feeding 5
antennas to 1 TV receiver or distribution
system. One input is broad-band for sig-
nals requiring no pre-amplification, and
the remaining 4 accommodate separate
plug-in strip assemblies. All terminais
have 75 and 300 ohm connections. Sev-
eral units may be ganged to serve any
number of antennas.

B-T PLUG-IN STRIPS

Channel Strip €S-1 is a 2-tube {6AB4-
6CB6), single channel, highly selective
amplifier with a gain of at least 17 db.,
one strip for each TV channel.

The UHF Converter, UC-1 is designed
for lowering UHF signals to existing TV
frequencies, permitting UHF reception on
present TV receivers,

Eliminates all need for rotators, sep-
arate boosters, converters, and other
costly projects.
Once connected the MA4-1 performs
without further aftention . . . no
switching . . . no adjvsiments.

LIST PRICES:

Model MA4-1 (less plug-in strips} $52.50

Channel Strip CS-1 (specify channel) 19,50

UHF Converters UC-1....... to be announced
Standard RTMA Warranties Apply.

Far the Complete ‘Packaged
Engineering’ story, ask about
B-T Signal Amplifiers and B-T
Distribution Amplifiers at your
local Distributor, or write to
Service Department. F

BLONDER-TONGUE LABS. inc.

Mount Vernon 1, New York
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You'll Always Find What You Need In The...

=

i 2y~ ked
Yagt ) pouble - Stat
Antennas quper-Vee Aitely

and you'll find excellence in performance and quality, too!

When you, as a serviceman intent on really serving his customers,

choose CORNELL-DUBILIER SKYHAWK TV ANTENNAS, you save time, trouble
and money. These are facts. C-D makes an antenna for every requirement
and these SKYHAWK antennas have a reputation for top quality

and excellent performance —which adds up to customer satisfaction. Why

hesitate? — Choose CORNELL-DUBILIER SKYHAWK TV ANTENNAS,

CONSISTENTLY DEPENDABLE

CORNELL-O0UBIIER =

e ROTATORS ® VIBRATORS e CONVERTERS

©°%er" BATTERY RECORDER

WALKE-ReuUgUALL B Sl dn i avinde ™Y |

| Continuous, permanenr, aceuriie, indesed  recordtig
- Uoouly 3¢ per b, nsteniineoos, e v bl
. ., : . PR < K. Picks up sound up 1o B0 ft. Records conte
Write today for "How to Service T.V. Receivers ciices, leeiires, dictation, 2-way pluone & sales Atk {
with the HICKOK YIDEO GENERATOR. while walking, riding or fiving, Kecords in closed
: brietcase with *hidden mike''! Write for dela

Hickok ‘Electrical Instrument Co.

MILES REPRODUCER CO., INC
10814 Dupont Ave., Cleveland, Ohia

812 BROADWAYUPTIEETI NEW YORK 3, N, Y:

Every RADIOMAN 52 "o

plify Radio Re-
can use these Paire is pack.

SERV|CE HINTS! ed with on-the-

bench,practical
Valuable Manual Yours—FREE B P
Write today- no obligution -

PEN-OSCIL-LITE

Extremely convenient Lest oscillator tor all radio
servicing, alignment ¢ Smail as a pen ¢ Sell
powered * Range from 700 cycles audio lo over
6U0 megacycles u.h.t. » Qutput from zero to 125
v. & Low in cost e Used by Signai Corps
« Write for intormation.

GENERAL TEST EQUIPMENT

FEILER ENGINEERING CO. Dept. 8RC2-1
8026 N. Monticelio Ave., Skokie. t1l. (Suburbot Chicago)

I

| 38 Argyle Ave. Buftalo 9, N. Y.
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With the Technician
APPEALS TO COLLEAGUES

The Television Installation Service
Association (TISA) of Chicago, has
recently appealed to service associations
in other cities to police local service
complaints and weed out undesirables
in their own areas. The recent success
of TISA in closing up several firms
which advertised three-dollar service
calls (which were stated to have cost
the average customer between $15 and
$25 per call) was cited as an instance
of what a vigorous and determined TV
service association can do.

LUZERNE IN DRIVE

The Luzerne County (Pennsylvania)
Radio Servicemen’s Association was re-
ported to be carrying on an extensive
membership drive. The FRSAP News
Letter, source of the information,
stated that they expect to increase their
membership of 115 considerably. New
members are coming in and old mem-
bers’ interest is increasing as a result
of the unfreeze, and information is
being gathered on the problems that
will arise in a virgin television avea.

Plans for the annual outing to be
held at Lily Lake this month were rapid-
ly being worked into shape. The en-
tertainment committee was also busy
on the annual theater production with
which the association raises money.

LACKAWANNA HOLDS PARTY

The annual charter night party of
the Lackawanna County (Pennsylvan-
ia) Radio Technicians Association was
held May 22 at the Dietrick Hotel in
Scranton. John MeGoldrick was toast-
master and Attorney Daniel Jenkins
was principal speaker. Mr. MeGoldrick
gave a brief history of the association,
and discussed the coming impact of
u.h.f. television. Mr. Jenkins discussed
the workings of the Pennsylvania
Public Utilities Commission.

More than 80 members, wives, and
friends attended the affair, as well as
a number of guests from the neighbor-
ing Luzerne County association.

AKRON !S ACTIVE

The Akron Radio Technicians As-
sociation is now reorganizing with the
idea of doubling the membership of the
eight-year-old organization.

The membership includes Qualified
members, who have had three years of
technical experience and are now ac-
tively enmiploved, and Associcte mein-
bers, which includes those with less than
three vears experience, radio amateurs.
or others whose connection with elec-
tronics qualifies them for admission.

Activities include group hospitaliza-
tion and medical insurance; a training
program which will open the possibility
of introducing an Apprentice grade of
membership; work towards stabilizing
the wage situation among service shop
employees, thus reducing too-frequent
job changing; and plans to meet the
problem posed by the wildeat $1.00-per-
call operator.

Ofticers for 1952 are Walter Dicker-
son, president; John Mintz, vice-presi
dent; and Joseph Vegh, secretary-treas-
urer,

RADIO-ELECTRONICS
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' SANGAMO
“'I'msl-Tub” Replucemeni

Sangamo Type PL f»' Dry Electrolytics

s are used »\' as original equipment by
.= "" A
sﬁmq all major TV set manufacturers a\

\}P .\l‘; Here’s “‘good medicine” for ail- “Twist-Tabs” are compact, hght in weight
w ing TV sets (and servicemen’s and easy to mount. They are used by leading
- o headaches, too)! Sangamo TV manufacturers . . . and they are available
“Twist-Tab” (Type PL) Elec- from the largest listing of capacities and

trolytics are exact replacements voltages available in the industry.
—they assure long life and dependable per- Ask your distributor for a copy of the
formance at 85° C. and under conditions of Sangamo TV Replacement Catalog. It’s easy
high surge voltages and extreme ripple cur- to use and helps you choose the right replace-

rents often found in TV applications. ment every time.

The SANGAMO Twbe
. i e o
S W : f‘"‘«\.f % o .—*”A"‘ £ w
"“\..-r A q_h, \,.‘v/ A i,’ A"'w.v” A PAPER - MI(:ASPIAI.\S:Q:I;E(IROLYII( A\‘; A v A G A--

SANGAMO ELECTRIC COMPANY
MARION, ILLINOIS
scs2-8 IN CANADA: SANGAMO COMPANY LIMITED, LEASIDE, ONTARIO
AUGUST, 1952
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With the Technician
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Tel-a-Ray's

Swing-Over Tower

is the easiest,
quickest way to
good reception

Other Tel-a-Ray products that will
bring you the best TV possible: The
Model T and TD antennas, the But-
terfly, the All-Purpose antenna and the
Pre-Amplifier. Get the story of good

reception—call or write today.

TA
Y

* PATENT PENDING

Transformer

Catalog and
TV Replacement Guide

Halldorson’s new one-source catalog
has the components you need, well
clasgified for easy use.

This highly active line has been
super-charged with 114 new items.
Special attention is given to TV re-
placements. A self-contained guide sec-
tion tells you where they are used.

Here’s extra value, too. Halldorson
prices actually have been reduced, but
Halldorson quality is even better than
ever.

Ask for a copy at your distributor,
or write direct.

The HALLDORSON COMPANY
4500 N. Ravenswood Ave, Dept RE-8

Today's
Best Buys

Top Quality at Terrific Savings

RTMA Guaranteed

ZO BN

e d'd
xccbubaggrrrmh

NG
> .

6AVE ...
6AXS5GT ..

Chicago, 40, ILL.

Halldorson
GUAHH%WSIN(: 1913

IMMEDIATE DELIVERY!
Write for quotations, many other tybes availahle. 209,
Deposit with order, balance C.0.D. All tubes subject
to prior sale. Prices subject to change without notice.
WRITE, WIRE, CALL—TODAY!
We Buy Anything in Electronics=—
large or small Quantities!

Nat Adelman

168 Washington 5t. Mew York &, N Y.
C0, 7-4091

wwWw.americanradiohistorv.com

DO THE!R OWN RESEARCH

Dell Davis, vice-president and di-
rector of public relations of the Glen-
dale (Calif.) Society of Radio and Tele-
vision Technicians, reports progress
from that association. They now have
a group doing research on horizontal
output transformers, he states, and
have - already come up with useful
information on their characteristics,
interchange adapability, use in conver-
sions, action under different loading
conditions, and horizontal retrace time.

The information gained by the re-
search group is demonstrated at meet-
ings, and the association is developing
a technique of using color slides with ac-
companying tape-recorded explanation,
which it hopes will make the informa-
tion available to neighboring associa-
tions.

NEWS FROM B. C.

The Okanagan (British Columbia)
Chapter with its president, Bert Thor-
burn, was host to the B. C. Provincial
Council for the May 24 meeting at
Kelowna, B. C., with representatives
from Victoria, Vancouver, Fraser Val-
ley, and Okanagan Chapters.

The meeting was attended by Domin-
ion Radio-Electronic Technicians As-
sociation (R.E.T.A.) executives Wilf
Munton, president, and Jim Baird, sec-
retary-treasurer. A large number of
members turned out.

The highlights of the meeting in-
cluded the B. C. Bulletin’s editor, Tom
Grant, in an exhortation requesting
better co-operation in getting material
for the paper.

Bookkeeping procedure took a lot of
batting around with secretary-treasurer
Sam Beyer getting a decision handed
down to the effect that chapters’ dues
assessments are to be paid annually in
advance at the beginning of the year.

Wilf Munton read a letter from the
R.T.M.A. (Canada), who are planning
a series of tape-recorded lectures for
R.E.T.A. across Canada, and also a
home-study TV course.

Election of officers made Sam Beyer
the chairman for the next year and
Bill Filtness secretary-treasurer.

SAN DIEGO ORGANIZES

The San Diego County (California)
Electronic Association announces that
it has received its charter. With a mem-
bership of over one hundred, it aims
to establish, promote, and maintain the
highest standard of ethies in the busi-
ness practices and service of its mem-
bers, and to function as a public service.

Frederick Palmer was elected presi-
dent of the new Association, with Upton
Hildebrand vice-president; C. J. Ma-
honey, treasurer; and William E. Stout,
secretary. Directors are: John R. Dor-
sen, John Miner, George N. Corcoronis,
Sonny Kahn and Tom C. Crawford.

As its first step in developing quali-
fied technicians, the Association is form-
ulating a standard training plan for
all members. They will be tested and
classified by the San Diego Vocational
School, which functions as a public
agency training for industry.

—end—
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102 BILLION

FREE SALES BOOSTS A YEAR
FOR YOU!

T

BRAND
gives you:

1,973,326,000 times a week! 102,612,952,000 times a year! The magic letters “CBS™
are seen and heard on radio and TV station breaks. Impact is terrific. An average of 13
sales impressions weekly for every man, woman and child in the country. Every one
of your customers knows CBS. Knows he can depend upon CBS. Consumer acceptance
of your CBS-Hytron brand grows hourly.

Acceptance

As a division of the Columbia Broadcasting System, Inc., CBS-Hytron commands tre-
mendous engineering resources for you. Because CBS embraces the field of electronic
entertainment: Radio broadcasting. TV broadcasting. Radio, television, and phono-
graph sets. Records. Electronic research laboratories. And CBS-Hytron tubes.

Engineering

For example, CBS-Hytron originated: the GT tube ... the subminiature tube. ..
the rectangular picture tube . .. specialized, low-cost TV receiving tubes. CBS-
Hytron’s new picture-tube and miniature-tube plants are the most modern in the
world. Such aggressive leadership guarantees you the newest and best in tubes.

Leadership

YOU CAN'T BUY BETTER

Demand the CBS-Hytron brand. You get the finest
electron tubes that progressive engineering skill and
craftsmanship can make. You get the brand known
and respected by every one of your customers. You get
the brand they see and hear the most . . . CBS - Hytron.

MAIN OFFICE: SALEM, MASSACHUSETTS
AUGUST. 1952
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New Devices

G2

Our Lowest Price Ever For this Great New
1952

vose 630-DX CHASSIS

FREE Channel Strips for UHF in locales where UHF

is transmitted this year!
ADVANCED DESIGN INCLUDES NEW
CASCODE TUNER—30 TUBES—FOR
16” to 24” PICTURE TUBE

Save Many Dollars for this. The Fin-
est Chassis Avoilable At Any Price.
For long range and best reception up
to 200 miles without a booster, this
new, advanced 630-DX Chassis gives
3-times normal reception. Special ex-
tra-high-gain standard coil tuner gives
greater sensitivity, top performance on
any channel; aligned & tested for 5
hours: molded condensers: 4 microvolts
sensitivity: FM sound system: horizontal
& linear lock and is directly adaptable
for color and UHF. Don't wait for color
or UHF—Buy now and use this same
R . chassis.
s 5 Can't be beat for Quality—Can't be beat for Pricel
139 RMA Guaranteed—Factory Wired, ready to play.
Complete with 12” speaker, hardware and knobs.
UNIVERSAL MOUNTING BRACKETS ... c....55.95
FREE: New Trouble Shooting book with every chassis!

(Incil.
Fed. Tax,
less
CRT)

New '{:ble r't‘iodel c;nnbineltinfgr
ese chassis. Mode H
e Tv PIcT“RE T“BES Original list: $79.95.
Now! . ... 8.50

Full Year Guarantee—Non-glare—Black Face—

8rand New—Standard Brands—Sealed Cartons Morsl200lConsofst0cio=

inal list:
$99.95. Now! 45'50

10BP4 Round Glass $19.95| 16KP4Rect. Glass $24.95 W
12LP4Round Giass  22.95| 17BP4Rect. Glass  23.95 | Blonde finish, add $10.
14BP4 Rect.Glass  23.95| 19AP4Round Metal 33.95| 300 OHM LEAD-IN
16AP4Round Metal 36.95] 20CP4Rect. Glass 34.95 Heavy duty—

Best quality
100 ft. hank..$1.95
1,000 #t. spool..17.95

16 GP4Round Metal 28.95] 21EP4 Rect. Cyl. face 36.95
16HP4Round Glass 32.95| 24AP4Round Metal 63.95
Never Before have we been able to sell these

tubes ot such low prices——order now while supply | NOWI Write jor FREE
lasts! Catalog including new
_ complete line of tubes,
arts, ies  for

radio & TV, plus test

instruments.

—
MINIMUM ORDER: $5.00.250,
deposit with order, balance
€.0.D. iInclude postage with
order. Alt merchandise subject
to prior sale, F.O.B. New York
City. Prices subject to change

The Ro s E Company

100 Park Place, Dept. E-8, New York 7, N. Y., COrtlandt 7-6195

7 IT'S A SHAME

ethat beautiful old
eConsole .. . replace the
sobsolefe radio with a
emodern, easily-installed *

ESPEY am/mm e

and your console is ""right-up-to-date"

It is not necessary
to spend a large
sum of money to
modernize your old
radio or to become
e ''High Fidelity'"
enthusiast. ESPEY
chassis provide the
Highest Quality at
moderate prices.

Fully licensed under RCA and Hazeltine patents. The photo
shows the Espey Model 511-C, supplied ready to play. Equipped
with tubes, antenna, speaker, and all necessary hardware for
mounting.
NEW FEATURES—Improved Frequency modulation circuit, drift com-
pensated ® 12 tubes plus rectifier, and pre-amplifier 12AT7 tube ®
4 dual purpose tubes ® High quality AM.FM reception ® Push-pull
beam power audio output 10 watts ® Switch for easy changing to
crystal or variable reluctance pick-ups ® Multi-tap audio output
transformer supplying 3.2—8—500 ohms.

Makers of fine radios since 192!.}
= Bt *

Write Dept. RE.8 for
Titerature and comulete 5 m
specifications on Model [ [l =

511-C and others. MAMNUFACTURING COMPANY, INC,

0000000000000 000000000000000000C0000OCOCGOGCOITTS

538 EasT PInd STREET, WEW FORK X1, N Y.

SUBMINIATURE
TRANSFORMERS

Crest Laboratories, Inc., Whitehall
Bidg.. Far Rockaway, N. Y., is produc-
ing a new line of sub-subminiature
transformers for transistor applica-
tions. The units are available in the
micro-miniature size (% inch diameter
and 5 inch high). They are hermeti-
cally sealed and are available with
glass beacd headers or military-type
ceramic feed-through terminals. The
transformers are also available in 3
x % x l'g-inch military-type cases.

INDOOR TV ANTENNA

Telrex, Inc., Asbury Park, N. J..is manu-
facturing the new Bat Wing indoor
antenna for TV and FM reception. The
unit does not require tuning, pruning,
or other adjustments. The polished
aluminum elements are mounted on a
tip-proof base.

FLYBACK
TRANSFORMER

Ram Electronjcs Sales Co., South Buck-
hout St., Irvington-on-Hudson, R
has added the new model X069 high-
efficiency ferrite-core horizontal.aut.
put and flyback transformer to its line
of TV receiver components. The unit,
designed as a direct replacement for
the ferrite-core units used in the newest
G-E and Stromberg-Carlson sets, has

s o St

wide replacement application in sets
employing the latest circuits. The
X069 features low retrace time, good
regulation, and improved anticorona
construction. It delivers 16-17.5 kv for
19-21-inch TV picture tubes. The X70F14
14-mh cosine deflection voke is the
matching unit for the transformer.

TWO-SET TV COUPLER

Mosiey Electronics, 2i25 Lacklond
Road, Overland, Mo., has introduced
the Dual-Match, a new coupling unit
designed to permit two TV sets to be
operated simultaneousty from a single

antenna without interacting or inter-
fering with each other. The unit is
campact and mounts on the back of
the set or baseboard. Connections to
standard 300-ohm ribbon lines are
made without solder.

SPEAKER ENCLOSURES

Jensen Mfg. Co., 6601 S. Laramie Ave..
Chicago. 1ll., recently demonstrated
two new back-loading folded-horn
speaker cabinets and a new three-way
reproducer system. The three cabinets
feature a long, folded Hypex-formuia
horn which loads the back aof the
speaker for low distortion ond good
bass response. The horn is within the
cobinet with mouth sections af sides

www americanradiohistorv com

to permit effective operation with the
cabinet against the wall and full cor-
ner effect with the cabinet placed in @
corner,

The new Tri-plex three-way repro-
ducer system consists of the cabinet de-
scribed above, and three speakers. A
Jensen RP-302 tweeter and A-402 net-
work handle sianals from 4,000 cvcles
to the limits of audibility. A RP-20i
speaker unit handles frequencies from
600~4,000 cycles. A model A-61 network
feeds signais in  the 600-4,000-cycle
range to the RP-201 and signals below
400 cycles to the PIS-LL [5-inch woofer.
The cabinet is 383% inches high, 254
inches wide, and 18% inches deep.

The model BL-151 cabinet is designed
for I5-inch speakers and the BL-12| for
12-inch speakers. The three cabinets
are available in mahogany and in
blonde Korina finishes.

e

SINE-SQUARE-WAVE
GENERATOR

Electronic Instrument Co., Inc., 84
Withers St., Brooklyn [I, N. Y. has
added the model 377 sine and square-
wave audio generator to its line of kit
and factory-wired test instruments. The
model 377 generates sine waves from
20 to 200,000 cycles in four individually

calibrated Square-wave Cov-

ranges.
erage is from 60 to 10000 cycles with
5%, overshoot at 10 kc. The unit uses
an improved Wien-bridge circuit with
variable-capacitor tuning. Response s
flat within 1.5 db from 60 cvcles to |50

kc. OQutput is continuously variable
with a maximum of 10 volts across the
1,000-ohm rated load. Distortion is only
19, of rated output and hum level is
less than 0.4% of rated output.

The unit is housed in an I x 74 x
75%-inch steel case with a three-color
etched panel. The 377-K (kit} is sup-
plied with complete construction and
operating instructions.

TV LIGHTNING
ARRESTERS

The LaPointe Plascomold Corp., W'nd.
sor Locks, Conn.. has added severo!
new models to the VEE-D X line of
lightning arresters. The RW-200 S and
RW-204-S feature straps and qripping
prongs for nonslip mounting ¢n all size
masts and pipes. Their electrical char-
acteristics are similar ta those of the
standard RW-200 and RW-204 arres‘ers.
Madel RW-310 open-wire arrester has
brass connecting blocks and prong-
tooth washers that pravide positive
connections and assure accurate wire
spacing. This model is similar to the
heavy-duty RW-300. Models RW-210
and RW-214 are modifications of the
RW-200 and RW-204 with a single wood
screw for mounting on wood surfaces.
All the arresters are Ul-approved.

RADIO-ELECTRONICS
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BUY TEST EQUIPMENT

ON THIS RADICALLY NEW

ME PAYMENT PLAN

NO INTEREST!! - NO CARRYING CHARGES!!

USE CONVENIENT TIME PAYMENT ORDER BLANK BELOW

Superior’'s New

JUNIOR SUPER-METER

MOST COMPLETE AND COMPACT MULTI-
SERVICE !INSTRUMENT EVER DESIGNED

Measures:

* Voltage * Current * Resistance
* Capacity * Reactance * Inductance
* Decibels
Specifications: D.C. Volts: 0-7.5/75/150/750/-
1500 Volts. A.C. Volts: 0-15/150/300/1500/3000

Vaits. Resistance: 0-10,000/100 000
ohms, 0-10 Megohms. D.C. Current:
0-7.5/75 Ma. 0-7.5 amps. Capacity
001 Mfd.—.2 Mfd. .1 Mfd.—20 Mfd
Electrolytic Leakage: Reads quality
of electrolytics at 150 Volt test
potential. Decibels: —10 Db to -+ 18

vb. - 10 Db to +38 Db. -+38 Db

to 58 Db. Reactance: |15 ohms—

75 K ohms 15 K ohms—25 Meg-

i ahms. Inductonce: 5 Henry—50
Handsome round cornered Henries 30 Henries—I0 K Henries

Plus Good-Bad scale for checking
the quality of electrolytic
densers.

molded bakellle case 3'g

2147 tomnlers
\uth all test feads and in
structions

con-

91
SIIPER METER

A combination volt-ohm milliam-
meter plus capacity reactance in-

Superior’s New
Model 670-A

ductance and decibel measur:-
ments

SPECIFICATIONS:

0.c. VOLTS

AC VOLTS b 1l

OUTPUT VOLTS: » 1,500
DCWCU\RRENT

RESISTANCE m 10
cuucnv \
HEAC]’ANCE O o
INDUCTANCE T 7 g
oé%ih’ns:

Comes housed in rugged,
crackle-finished steel cahi
net complete with test
leads and operating in

AEE spgu

ADDED FEATURE
The Model 670-A includes a special
GOOD-BAD scale for checking the
quality of electrolytic condensers at

structions, Size 6'," 1 9 ,
a test potential of 150 Volts

New Model 200—AM and FM

SIGNAL GENERATOR

Provides complete coverage for A.M.-F.M. and TV ahgnmem
i I

The Model 200 comes com-
plete with output cable and
oiterating instructions

One 954 as oscillator:
one 954 as modulated bufter amplifier

Tubes used:

7.2 as modutator: 7193 as rectifier,

AUGUST, 1952

Superior’s New
Model TV-11

TUBE TESTER

® Uses the new self-cleaning Lever
Action Switches for individual ele-
ment testing. Because oll elements
are numbered according to pin num-
ber in the RMA base numbering sys-
tem, the user can instantly identify
which element is under test. Tubes
having tapped filoments and tubes
with tilaments terminoting in more
thon one pin are truly tested with the
Model TV-11 as any of the pins may
be placed in the neutral position
when necessary. ® Uses no combina-
tion type sockets. Instead individual
sockets are used for each type of
tube. Thus it is impossible to domage
o tube by inserting it in the wrong
socket. ® Free-moving built-in roll
chart provides camplete data for ali
tubes. ® Phono jock on front panel
for plugging in either phones or ex
ternal amplifier detects microphonic
tubes or noise due to faulty elements
ond loose external connections.

Operates on 105-130 Volt 60
Cycles A.C. Hand-rubbed
oak cabinet comulete with
portable cover

s

Superior’s New

v BAR GENERATOR

THROWS AN ACTUAL
BAR PATTERN ON
ANY TV TV RECEIVER SCREEN! !

Twa Simple Steps

. Connect Bar Generator to An-
tenna Post of any TV Receiver
2. Plug Line Cord into A. C. Outlet

and Throw Switch

RESULT: A stable never-shifting
vertical or horizontal pattern pro
jected on the screen of the TV
receiver under test.

Power Supply: 105-125 Volt 60 Cycles. Power

Consumption: 20 watts. Channels: 2.5 on TV Bar Generator

panel, 7-13 by harmonics. Horizontal lines: 4 comes complete mlhs

to 12 (Variable). Vertical hines: 12 (Fixed) shielded leads and Ngy
Vertical Sweep output: 60 Cycles. Horizontal detaileit operating in-

sweep output: 13,750 Cycles. structisas. Dnly

NEW TIME PAYMENT PLAN

ORDER BLANK
MOSS ELECTRONIC DISTRIBUTING CO.,

INC. !
Dept. B-30, 38 Murray Street, New York 7, N. Y. :
Please send me the units checked below. | am enclosing the down pay- ¢
ment with order ond agree to pay the monthly balance as shown. It is t
understood there will be no carrying, interest or any other charges, pro [}
vided | send my monthly poymenls when due. It is further understood that 1
should | fail to make payment when due, the full unpaid balance shail '
become immediately due and payable '
[JJUNIOR SUPER METER Total Price $21.40 !
$5.40 down payment. Balance $4.00 monthly for 4 manths. :
[ MODEL Tv-iI Total Price $47.50
$11 50 down payment. Balance $6.00 monthly for & months '
[0 MODEL 670-A Tatal Price $28.40
$7.40 down poyment. Balonce $3.50 monthly for 4 months 1
[ TELEVISION BAR GENERATOR Total Price $39.95 @
$9.95 down payment. Balonce $5.00 monthly for & months ]

(J MODEL 200 Totol Price $21.85 1
$5.85 down payment. Balance $4.00 monthly for 4 months. i

| enclose § as down payment. :
[ Ship €.0.D. far the down payment. '
[l

|

]

[

]

t

[

[

Signature
Nome
Address
City

wwWw.americanradiohistorv.com
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can you
~cali the
close ones?

Much like the umpire —you can
call them, if you can se¢ them—
so in television it's the “picture
quality” that determines whether
or not you can see them.

Be sure the TV set is "picture
powered” with an Amphenol In-
line Antenna—one of the first TV
antennas created and still the
best broadbanded type providing
uniform gain and signal strength
across the entire range of VHF
channels.

Call the close ones with
Amphenol.

AMERICAN PHENOLIC CORPORATION
1830 SO. 54TH AVE.

CHICAGO 50, {LLINOIS

Dealers, Instollers, and Cwn-
ers of TV sets will all ke
interested in this free book,
Write Department 13A,

New Devices

NEW TUBE TESTER

Electronic Measurements Corp., 280
Lafayette St., New York, N. Y., has
announced the addition of o new mu-
tual-conductance fube tester to the
EMC line of electrical testing equip-
ment. Model 206 is designed to give
microhmo readings for all amplifier
tubes. 1t also tests cold-cathode, elec-
tron-ray, voltage-regulator, and bal-

ast tubes. Flexible lever switchina
allows all present and future tubes to
be tested regardless of location of ele
ments on tube base. Individual sockets
for each tube-base type eliminate pos-
sible errors. This instrument is avail
able in stationary or portable oak
cases.

TV TEST EQUIPMENT
RACK

The Tube Depariment of RCA VYictor,
Horrison, N. J., has announced a faur-
section test-equipment rack designed
for the WR-39C television calibrator,
the WR-598 sweep generator, WO 56A
oscilloscope, and WV-87A Moster Volt-

Ohmyst. The double-tiered wood rack
is finished to harmonize with the line
of test instruments. |t saves space on
the workbench and consolidates maior
TV test insiruments in one location
saving time and steps for the service
technician.

MODEL 650 VTVM

Triplett Electrical Instrument Co.,
BluFfton, Ohio, is distributing the new
model 650 v.t.v.m. Peak-to-peak or

rm.s. a.c. and r.f. volioges from 20
cycles to over 110 mc. are measured
with one probe. A.c. voltages are read

. six different dial scales with r.m.s.

ranges of |, 5 10, 50. 100, and 500.
A special control permits zeroing the
meter for a.c. voltages under varying
line conditions.

D.c. voltages are metered in ranges
of 1,5, 10, 50, 100, 500, and 1,000 with
It megohms input impedance. A zero
center is provided for discriminator
alignment.

wwWw.americanradiohistorv.com

ANTENNA LINE CLIP
General Cement Mtg. Co., 919 Taylor
Ave., Rockford, I1l.. has just introduced
a new three-way TV antenna line clip

which is easily attached to the antenna
ead-in without solder. In addition to
clipping onto the terminals at the back
of any receiver straight on, this clip
can be hooked up sideways where
space is tight, and it can also be
quickly connected to the RCA plug-in
type terminals.

RECORDER AMPLIFIER

TapeMaster, Inc., 13 West Hubbard
St., Chicago 10, Ill., s now distributing

the new TapeMaster model SA-13
power amplifier and speaker as a
companion unit to the PT-125 tape

recorder. Together, they form a com-
plete tape recorder and playback

assembly. The amplifier delivers 8
watts peak. Total distortion is fess
lhan 1% at 5 watts output. Frequency
esponse is within | from 30 tc
5000 cycles. Damping factor is 10.
The unit has a 7'4-inch speaker and is
oused i 12 x 92 x I8/;-inch part-
able carrying case designed for good
baffling.

PAPER CAPACITORS

Astron Corp., 255 Grant Ave., East
Newark, N. J.. announces the availa
bility of the new type AQ capacitors.
These are subminiature paper units
designed for good capacitance sta-

» b

3 o

bility over a temperature range of
—65° to + 125° C. Extended-foil, non
nductive type construction is employed

the AQ capacitors lo insure low
resonance losses. The units are avai
able in a variety of hermetically
sealed tubular cases and construciion
typ

NEW RIBBON LINE
Belden Mfg. Co., 4647 W. Van Buren
St.. Chicago 44, lll.. is the manufac

rer of the new Weldohm 300-ohm
ribbon-type TV lead-in wire. The cable
is designed to resist conductor break
sge caused by wind whipping and
vere flexing. The conductors are
made 20-gauge, 7 x 28 copper-C ad
steel with brown polyethylene insula-
tion.

TV ANTENNA TOWER

Rohn Electronic Supply Co., 2108 Main
St.. Peoria, tll.. manufoctures a line
of antenna towers designed to with-
stand winds up to 80 miles per hour
when set in a 3-foot concrete base. The
tower is a three-cornered arrangement
with I-inch tubular steel legs. Since
the tower is grounded. damage from
lightning is negligible.
—end—

All specifications given on these
pages are from manufacturers' data.

RADIO-ELECTRONICS


www.americanradiohistory.com

......

Ordinary radio parts? Not at all! You see,
these automobile radio parts—like thousands
of others bearing the Delco Radio name—
are of uniform high quality.

More than half of all radio-equipped cars are
equipped with Delco Radios—seven million
in all. Think of the volume-building
opportunity for you!

THINGS TO REMEMBER ABOUT Dflt'a Rﬂpla Pﬂk,’

DELCO RADIO SERVICE PARTS {"\‘I
A GENERAL MOTORS PRODUCT [l -oi¥ia, A UNITED MOTORS LINE

1. Offer largest market for original-equip- R sErvich
ment replaceiment parts. :

el
2. Made in the world's largest factory devoted
exclusichly tomautomobilc radios. plf’kl’(l,fp 8y W”0t£$4tfks £”£kyw”£R£
3. Designed by one of the largest and most
forward-looking engineering groups devoted DELco RADIO
exclusively to automotive radio. DIVISION OF GENERAL MOTORS CORPORATION
KOKOMO, INDIANA

AUGUST, 1952
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New Patents

10-POLUND
PORTABLE
BATTERY-

OPERATED
TAPE RECORDER

Write today for
Magnemira®
litaroture

NEW DRY BATTERIES
Inexpensive flashlight-type
cells that last 100 hours.
NEW SPRING MOTOR
Governor-controlled motor
runs 15 minutes per winding.

NEwW TAPE PLAYBACK
Playback and monitoring thru
earphones or ext. amplifier.

NEW SENSITIVITY
Crystal-clear recordings up
to 100 feet from microphone.

AMPLIFIER CORP. of AMERICA
398 Broodwoy Mew York 13, N, Y.

4 models
priced
from

$225

Model
610-B

8% in. D.
5% in. H.
1% in. W,

PARTS LISTS

Bills of material for most of the
pieces of equipment described
in RADIO-ELECTRONICS con-
struction articles are on hand
at all radio parts jobbers and
distributors who sell the mag-
azine. See your dealer for a
complete parts list of any of
this apparatus you wish to con-
struct.

SELECTIVE SQUELCH
Patent No. 2,590,310
George D. Hanchett, Jr., Millburn, N. J.
{Assigned to Radio Corp. of America)

In a police radio network. headquarters must
contact various cars from time to time. Sometimes
a general call must he picked up by all cars. At
other times, the call concerns only one car or a
certain group of cars. This patent discloses a
selective control system which alerts the desired

_TONE .
PrEAALAS ST L TO THYRATRON
A GKCTWINT
BRIDGE
3q
PASS FILTER <
LO PASS FILTE P el

0-5KC

FROM
RADIO DET

cars. A distinctive h.f. signal is assigned to each
car. The tones. superimposed on the carrier, are
chosen to be above the audio pass-band so they
cannot be heard. Normally all receivers are
blocked. When the assigned tone is picked up,
the corresponding receiver begins to operate.

The radio detector delivers all control tones as
well as the audio messaze. The control tones are
filtered out so only the audio feeds the audio am-
plifier. However, as mentioned above, this ampli-
fier is normally squelched and the set is quiet. It
is up to the control tone to operate it. The con-
trol eircuit is shown in the diagram.

Detector output is fed to the tone amplifier
which consists of V1 and V2 in series. This ampli-
fier cannot function if either triode is blocked.
Assume a positive signal is applied to V1. Then
its plate goes negative. Part of this negative volt-
age appears aeross R1 and is delivered to V2. It

blocks the triode. Now let a negative signal ap-
pear at V1. A positive drop occurs across Rl.

V2 conducts fully. but this produces such a large
bias across R2 that V1 is blocked. There is only
one way to get uny output from the tone ampli-
fier. This is by eliminating the degenerative volt-
age across R1.

Muny of us know how a twin-T works. All fre-
quencies will be transmitted through the twin-T
except that to which the bridge is tuned. Input
signals may he fed in between A and ground.
The output will appear between B and ground.
Therefore, at the tuned frequency there will be
no degeneration across Rl. Since the twin-T is
tuned to the assigned signal tone, V1 has output
only while this particular tone is being trans-
mitted.

When V1 output is available, it triggers a
thyratron. This gas tube completes the cathode
circuit of the a.f. tube and permits it to operate.

COLD CATHODE FLIP-FLOP
Patent No. 2,593,375
Charles R. Williams, Hawthorne, and
Glenn E. Hagen, Lawndale, Calif.
(Assigned to Northrop Aircraft, Inc.,
Hawthorne, Calif.)

This flip-flop circuit requires a special gas-
filled tube with two cathodes and a single anode.
Pulses applied to the anode trigszer the cathodes
alternately. A single output pulse is available
{at either cathode} for every pair of pulses across
the input. Since the tube has no filament, power
requirements are low.

A discharge is normally present between the
anode A and one of the cathodes. K1 or K2. At
a given time, assume that K1 is the conducting
cathode. Current then flows from ground to Kl
and from the anode into battery A. It charges
C2 to a potential greater than that of the con-
stant voltage supply.

The generator sends out negative pulses. These
can flow through X1 and Cl to the tube anode,
to interrupt the tube discharge. When this occurs,
the anode voltage begins to rise to the terminal
voltage BA. When the potential between A and
K2 is large enouxh, a discharge occurs between
these elements. The tube does not fire between A
and K1 (instead) due to the positive charge on
Cc2.

The next negative pulse again interrupts the
tube discharge. By this time C2 has been dis-

LEARN Practical &'

RADIO AT HOME /SN
BUILD 15 RADIOS™ £33

ABSOLUTELY NO PREVIOUS TRAINING NEEDED -
EXCELLENT BACKGROUND FOR TELEVISION

10-DAY MONEY-BACK GUARANTEE

WHAT THE 1952 PROGRESSIVE RADIO “EDU-KIT” OFFERS YOU:

This is a practical home radio course.
trouble shooting, code.  You build

circuits.

There is nothing extra to buy.
Onee,

price of the entire kit.

You can easily pay for the kit in a short time by l'epairing radios.
and signul tracer for servicing., The signal tracer alone is worth more than the

You learn theory, construction, operation,

RECELIVERS, TRANSMITTERS, AMPLIFIERS,
CODE OSCILLATOR, SIGNAL TRACER.

You start with a simple radio cirecuit, and gradually advance to more complex
No previous background is required.
and instructions are included and every single step is clearly explained.

All parts are guaranteed, individually packaged, identified, and explained.

You receive all parts, tools and instructions at
You keep evervthing: there is ahsolutely nothing you return to us.

No instructor is needed, All parts

U'se the tester

USED BY RADIO SCHOOLS AND GOVERNMENT AGENCIES!

The Progressive Radio “Edu-Kit” includes tuhes, paper condensers, mica conden-:
sers, electrolytic condensers, variable condensers, selenium rectifiers, chassis, hard-
ware, tie strips, tube sockets, solder, wire, soldering iron, tubing, coeils, instruction
book, radio tester, etc.; in brief, everything you need in a practical radio course.
Send for further information and receive FREE Radio & TY Trouble Shooting Guide. Or order direct from
this ad and receive FREE Code Oscillator Key (Yalue $2.95) in addition to Radio & TV Trouble Shooting Guide.

Postage prepaid on Cash orders—C.0.D. orders accepted in U.S.A.

PROGRESSIVE ELECTRONICS C€O.

497 UNION AVE. -:-

DEPT. (A BROOKLYN! NEW YORK

www americanradiohistorv com

COMPLETE
ONLY...

FRE

RADIO TESTER &
SOLDERING IRON

GET A WELL-PAYING JOB

GO INTO A PROFITABLE BUSINESS
AND PLAN FOR A FUTURE

RADIO-ELECTRONICS
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New Patenfs

charged. K1 now has a lower potential than K2.
Thus K1 lLecomes the conducting cathode. Thus
the cathodes conduct alternatelw.

‘When either cathode fires, there is an instanta-
neous drop in the potential between it and the
anode. Also, a high current surge flows between
this cathode and the anode. While K2 conducts, a

= e
— B
PULSE GEN OUTPYT %
: vawlpurms Pl
XA \
AR | B
K_/ \ /] OUTPUT
i vuupurms
K|
o NEON f
*2 '
NE.ON
+- CONSTANT
b VOLTAGE
I ] | SuPPLY
]
=

large current flows through the constant voltage
supply and its limiting resistor. The neon lamp is
triggered, thus indicating the binary count. This
lamp is extinguished when K1 conducts.

At the moment K2 begins to conduct, a sharp
positive pulse appears across the neon lamp. It
biases rectifier X2 to full conduction and charges
the capacitor with the polarity shown. As a result,
a negative pulse is available for transfer to the
nex: tube. The output of the second stage has a
pulse rate one-fourth that of the input generator.

X1 prevents negative pulses from passing from
the tube anode back into the pulse generator.

DIRECT-COUPLED AMPLIFIER
Patent No. 2,590,104
Howard L. King, Vancouver, Wash.
{Assigned to United States of America as
represented by the Secretary of the Interior)
This amplifier handles siznal voltages from d.c.
up to about 10,000 cycles with neglizible phase
shift. It has high input impedance and can feed
loads as small as 1 ohm. Distortion is very low.
The input may be balanced or single-ended.

—| 67

For single-ended input, SW is closed. Plate and
cathode resistors of V3 and V4 are all equal.
These tubes feed a bridge network composed of
V5, V6, V7, and V8. With no signal and Pt cor-
rectly set, the voltage across the loal will be zero.

Assume that the input signal is positive at A
and negative at B. Current through V3 will de-
crease while the V4 current will rise. Grids of
V5 and V3 will go more negative, while the grids
of V7 and V6 will be driven more positive. These
simultaneous changes unbalance the bridge, and
a voltege appears across the load.

8+

WeleSound CUSTOM-BU

ILT TV CABINETS

DIRECT FROM MANUFACTURER TO YOU—COMPARE PRICE and QUALITY!

Be price

yourself!

H:401/,", D224, W

H:25”, D:21%4", W:25" Wat: 50 Lbs. 25”7, Wat: 100 lbs
TABLE s Foe CONSOLE
MODEL 500 .......... 42 MC%DEL aoo50 _

H:40l,”, D:22Vy”, W:25Ys” 82'
As above, for 24”7 Picture Tube Wat:é0 |bs. 50
H:31”, D:34", W27 CONSOLE 545.
Wat: 60 ibs. ..o ... $55.80  ~oDEL 200 ...
p

—YOUR CHOICE—

REGAL
VIDEO

30 tuhes—far 16”7 to
24" Picture Tubes
® High Efficiency

® Automatic i)right-
ness contral
© Svecial extra high

for

Famous SUPER DeLUXE 630 CHASSIS

© Directly adaptable
UH
® 127 Quality Sneaker

ALL PRICES
TAX INCLUDED

conscious! TELESOUND Wholesale Prices

enable you to sell more, make a BETTER PROFIT for

CREDENZA MODEL 1200
H: 357, D: 237, W: 407,
Shpg Wt approx 100
Ibs. For 177, 207, 217
Picture Tube, inchudes
record-changer compart.
ment. TV only, for 24”and

.- $130.

This cabinet also available for TV only (1‘7" to
$10

24”7 CRT) side mount, 34”7 Wi

=~ All TeleSound cabinets illustrated are available in Ribbon Stripe Ma-
hogany. Model 200 also available in Walnut. All cabinets can be had in
Blonde Korina at 10% additional.
drilled to fit standard 630 type chassis. We can supply them with undrilled
panel to fit any other chassis you specify.

These cabinets are custom built and

TERRIFICALLY
LOW PRICED!

TV PICTURE TUBES

\ 121%" Black or White . ...

SHELDON BLUE LABEL

One Year Guarantee

Dumont—é6 Mos. Guarantee

.$20.50 19" Round (Blk) $33.50

. $20.50 20" Rectanguiar (Blk) ....$35.50

$30.50 21" Rectangular (BIk) $39.50

$30.50 247 Metal L $69.50
peEilh 277 Rectangular .

$29.50 Whotesale Price on Request

knobs and hardware

with Tubes & Speaker, Less CRT.$149.50

R

complete 24 page service manual FREE

High Vollage gninCa.scus!eStand- (-] Fqctnry wired. €ss
. ?(!{;:[;(AGC ard Coil Tuner aligned, tested. models illustrated,
{Regal or Video), 12” speaker,
Techmaster C€-30 Chassis, Cecmplete FREE OFFER! Schematic Diagram and

$ 50 147 Glass Rect. (BIk) ...
— 16" Glass Round (BIlk) .. ..
- 16" Glass Rect. (BIk)
17" Rectanguiar (Blk)
® Complete, ready to
play, including

SPECIAL COMBINATION OFFERS!

SAVE MONEY! Order the cabinet of your choice from the TeleSound

in combination with the famous 630 TV Chassis,
and your choice of picture tube. If

Techmaster C-30 chassis desired, add $10.00 to combination price. Check
these sensationolly low prices:

Please include 25% deposit with orders

with any of these chassis! CABINET | COMBINED WITH Super 630 chassis, 12" speaker, and
balance C.0.D. All shipments F.0.8., NYC STYLE 17" _CRT 207 CRT 21SAC R 24 A C R
""Designers & Manufacturars of Custom TV and Radio Furniture' 500 $205 75 $211.60 . ,5215£0* | 2253-20_
200 | 209.15 215.00 218.90 Boooon .
421 West 28th Street 800 | 24510 251.05 | 254.95
New York 1, N.Y. 1000 | 24510 | 251.05 254.95 284 20
1200 | 29150 | 297.35 7301.25 P

Wele Sound

AUGUST, 1952

Phone: Wl 7-0719

www.americanradiohistorv.com

*Record Changer not included.
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New Patents

Look for these patented* .
bright red Electronic
Channel Separators that
incorporate o printed cir-
cuit for the first time in
ony onfenna.

REVOLUTIONARY

Pats. 2,422,458;
2,282,292,
others pending

ALL-CHANNEL

\GL7EE

WITH PATENTED* BUILT-IN

bty

Here it is—the antenna that is taking
the TV industry by storm. With its sen-
sational Electronic Channel Separators
employing a printed circuit for the first
time in antenna history, the Q-Tee is
fast replacing other types of all-channel
antennas. With its powerful perform-
ance, clean-cut silhouette, light weight,
and pre-assembled construction, the
Q-Tee incorporates everything the finest
all-channel antenna should have. Avail-
able in three series for every reception
need — Q-TEE Single Bay — for primary
areas; Q-TEE Double — two-bay array for
near-fringe areas; Q-TEE Quad—four-bay
stacked array for fringe areas.

makers of
the world's
» z most powerful
TV antenna
systems

e

= THE LaPOINTE-PLASCOMOLD CORP. RES l
i Rockvlille, Connectlcut |
1 Gentlemen: |
1 {0 Send complete Q-Tee literature |
i {0 Send copy of new Vee-D-X catalog :
} I
H |

|

R should be adjusted to avoid overdriving the
tubes in the last stage. Because of the balanced
operation no a.c. appears across this resistor and
there is no degenerative feedback.

In the balanced condition there is no d.c.
through the load. This makes it possible to apply
the circuit to electromagnetic or iron-core in-
ductance loads without loss of inductance due
to partial or complete core saturation. A loud-
speaker voice coil might be connected directly
as a load, eliminating the output transformer.
The B supply voltage would have to be twice
the normal value, as the output tubes are in
series for d.c. V7 and V8 might require a sepa-
rate heater supply insulated for the high voltage
to ground.

FREQUENCY MEASUREMENT
Patent No. 2,592,235
Alfred F. Bischoff, Ballstan Spa, N. Y.
{Assigned ta General Electric Co.)

This r.f. meter can measure a changing fre-
«uency as well as one that remains constant. A
motor-driven variable capacitor tunes a resonant
circuit over the desired frequency band. The in-
terval between the start of each sweep and the
instant of resonance determines the frequency
of an incoming signal. A directly-calibrated
meter is used.

SOURCE OF OSCILLATIONS

METER B+
- <
:E =
] v2
¢
\
AAA
Wv

1.-C is a variable tank whose capacitor C is
swept by a motor. The same motor also moves
magnet M past the poles of armature A, C has a
straight-line frequency characteristic during its
forward sweep from minimum to maximum ca-
pacitance. Preferably, the remainder of the sweep
{return from maximum back to minimum) should
be accomplished within a relatively small angle
of rotation. Triodes V1, V2 form a multivibrator.
Normally V2 conducts and V1 is blocked. This
condition is set up by adjusting P. As in any
multivibrator, only one of the triodes conducts at
any given time.

At the start of each forward sweep of C, the
magnet M moves past A as shown. This induces
one complete a.e. cycle in the armature coil.
The coil of armature A is polarized to induce a
negative half-cycle first. This voltage, applied to
the grid of V1 has no effect since this triode is
already blocked. The positive half-cycle which
follows unblocks the triode and cuts off V2, The
plate current meter now starts to indicate. At
some later instant, 1.-C tunes to the signal and a
positive pulse is transmitted through rectifier X.
This unblocks V2 and cuts off V1, ending the flow
through the meter. The average reading on this
meter depends upon the interval during which
V1 eonducts. In turn, this depends upon the sig-
nal frequency.

For a higher frequency, resonance occurs at
lower capacitance of C, that is, shortly after the
start of its forward sweep. Therefore V1 con-
ducts for a relatively short time and the meter
reads low. The reading will be higher on a lower
frequency. For convenience the meter is cali-
brated from known signals.

—end—
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OPPORTUNITY AD-LETS

Rates—idie¢ per word {including name, address and
milials). Minbuwm ad 10 words. Cash must accompany
all ads except those placed by accredited agencies. Dis-
count for 6 issues, 10%¢, for 12 issues, 209%. Mislead-
Ing or objeclionable ads not aceepted. Copy for October
issue wust reach us before August 21, 1932,

Radio-Electronics. 25 W. Broadway, New York 7, N. Y.

WANTED: AN/TRC-1
mitters, 1) Receivers, T
dition or guantity. Box
Broadway, New York 7, N, Y.

EQUIPMENTS, Ti4 TRANS-
32 Test Oscillators. Any con-
2, Radio-Electronics, 23 West

-3

SPEAKERS REPAIRED at wholesale prices. Guaranteed
workmansbip. Fast service. Amprite Speakers Serviece,
70 Vesey St., New York 7, N. Y.

WANTED: ARMY WALKIE-TALKIES. STATE PRICE,
conditions and model number. Andy Andros, 249 North 48,
Lincoln, Nebraska.

TV AND FM ANTENNAS, YAGL, CONICAL, BOW-TIE
Mounts. accessories. Lowest prices. Wholesale Supply Co.,
Lunenhurg 2, Mass.

WE REI’AIR, CONVERT, SELL, ALL TYPES OF
eleetrical instruments. tube checkers and analyzers. Hazle-
ton lustroment Co. {(Eleetric Meter Laboratory), 128 Libh-
erty Street. New York, N. Y. Telephone—RArelay 7-4230.

WANTED: AN/APR-4, other “APR-", "Ts-'", "1E-",
ARC-1, ARC-3, ART-13, BC-348, ete. Microwave Equip-
ment, everything Surplus. Special tubes, Tee Manuals, Lab
Quality Equipment, Meters, Fast Aclion. Fair Treatment,
Top Dollar! Littell, Farhills Box 2¢, Dayton 9, Ohlo.

FIVE ELEMENTS TV YAGI BEAMS, ALUMINUM
TUBING, KT, Write for Drices. Willard RadelifY, Fos-
toria, Ohio.

FREE INFORMATION,
Slate’s Radio Serviee,

HOW TO REPAIR
Corsicana, Texas

RADIOS.

ACCIRATE  COMPONENT TERTER ~New  Measuring
Bridee Design-Booklet: Complete ““build yourself’ plans,
(Precision measurements: resistances, Inductances, capaci-
tances), Guaranteed. Only $1.00. Technological Develop-
ments. 701 1Fifth, N Y. 19, N. Y,

TELEVISION TOWEHRS DIRECT FROM FACTORY
write Youngstown Steel Towers Uo., Youngstown 8, Ohio.
ENIOY 3 COLOR TELEVISION SCHEEN., SEND $1.
State Screen Size. Zingo Products, Dept. K, Johnstown,
New York.

WANT REPRINTS?

Offset reproductions of any of the fine articles
appearing in RADIO-ELECTRONICS supplied!
Excellent work, low cost! Orders for reprints ac-
cepted in any quantities over 100. Write for an
estimate.

PASSANTINO PRINTING CO.
250 West 49th St. New York 19, N. Y.

EVERY
RADIOMAN

Can Use These

SERVICE HINTS!

Every pape of "How to Sime
plify Radio Repairs'® is
packed with on-the-bench,
practical ideas. Contains
photos, charts, diagrams—
no fluff—no vague theory. In
platn every.day language it
gives you i 3 sugges
Lions —new servicing ideas.
You'll use and benefit from
the experience of experts.
Partiat list of contents: How
10 lucalize Trouble; How to
Service Amplifiers; How ta
Test for Distortion; How to
Test Audio Circuits; How to
‘Test Speakers: How 10 Find
Faults in Oscillators; How
1o Test Radio Parts—and It's
all yours—tRee: No ohli-
watton, =

SEND COUPON OR GOVERN-
MENT POSTCARD FOR
YOUR FREE COPY TODAY!

e s e e e o v e mn e A e
FEILER ENGINEERING CO., Dept. 8RC2
B026 N. Monticetlo Ave., ]
| skokie, 111, (Suburb of Chicago)

Please RUSH my FREE copy of “llow Lo Simplify I
] Radio Repairs.”

| Name. ... 000900600006066000000 0060900800000 I
| Adaress........... 000000000 D0coo00c0a0aago o
L(‘lly .................. Zone, ... Slate. oL I

- R L T e -

RADIO-ELECTRONICS
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Try This One

LOW LINE VOLTAGE

Many common complaints on three-
way portable sets are due to low line
voltage. Generally the converter tube
refuses to oscillate at reduced plate
and filament voltages. This trouble is
easily cured by either of two methods:

+, 8
‘3 ’i A4 TOPLATES }; 0—11';"]_'—_
+ 1+ +§ i I—{|||—-
117V LINE ITTT + AUDIO OUT TUBE
) ¢ FiL
RI

L] ST T T =/
OO S SR SN o I
3 A
UNE-OF - BATT SW B— BUS

Fig. 1—Filament-voltage booster circuit.

In Fig. 1, a s.p.s.t. switch is con-
nected between the resistor from the
power-amplifier filament and ground
(R1). This switch is opened when the
line voltage drops, increasing the fila-
ment current of the tunbes by the
amount. of the power-amplifier plate
current.

Where the line voltage fluctuates
over wide ranges the circut of Fig. 2
is recommended. This circuit will sup-

SEL RECT 150MA

B -
0 oih---ll—

"+ 'A'AA'A'» A'll
‘5§ Lo + +]r } >PLATES
0C3 s = : + lll_ |
17V LINE . 7 n e A
T, R2 0
%o ! FILS
2 |
° A —1
+
(' “““ — "_"-"‘/ T _B8-BYS
LINE-OFF-BATT SW ®SEE TEXT

IFig. 2—Regulating tube supply voltages.

ply 108 to 107 volts d.c. to the receiver
at all fimes. The 500-ohm series resis-
tor is adjusted for a current of 30 ma
through the regulator tube at the high-
est line voltage. It may be necessary
to shunt the filament-dropping resistors
R1 and R2 to supply the required cur-
rent under the new conditions.

Fig. 1 will also compensate for low-
ered veltage from filament batteries.—
L. H. Trent.

NOISE IN TV TUNERS

The front ends of the RCA KRK-2
tuners used in early 630-type TV sets
are sunported by brackets which have
a fiber bushing fitted snugiy around the
tuning control shaft. When the fiber
wears, it often pernrits enough play in
the shaft to cause erratic operation and
noisy tuning. This is often the causc
for unnecessary tuner replacement. The

NORMAL
POSITION |
SIDE VIEW |

RIVETS
BENT
POSITION

FIBRE BUSHING

O O

SUPPORT

trouble can be cleared up by bending
the support either in or out so it fits
more snugly on the shaft. You may
have to raise the shaft a few thou-
sandths of an inch. If so. enlarge the
screw holes used to bolt the bracket to
the chassis, then tighten the screws
while holding the support in the best
position.—Hyman Herman.

AUGUST, 1952

Gut TV trouble-shooting time
with this NEW Gernsback Library Book

Compiled from the ex-
perlences of practicing
service technicians and
the servicing notes of manu-
facturers by the editors of
RADIO-ELECTRONICS

v 128 pages

§ 58 illustrations

o
L

ly $1.50

—

TELEVISION TECHNOTES was specially planned to save you time, money and effort
in tracking down the hard-to-find troubles that crop up in TV sets. A collection of 607
actual case histories of persistent and frequent troubles found in models made by 27
manufacturers, it is probably the most valuable practical work book on television ever
written! You can save vourself hours of time-consuming routine trouble-shooting by
learning from manufacturers’ own tips and from the hard-won experience of techni-
cians like yourself who have run into the same bugs. For the amazing low price of only
$1.50, TELEVISION TECHNOTES gives you a priceless collection of servicing data
which is bound to help you save time and show up in increased profits. Check this
list of helpful features from TELEVISION TECHNOTES—then order your copy today.

Adiacent channel interference * Horizontal jit-
ter * Excessive picture height * Horizontal tear-
ing or bending * Veiling ® Sync buzz ¢ Verticol
foldover ¢ Horizontal sync instability * Vertical
bors in picture * Hum ® Poor contrast * [nsuf-
ficient width ¢ Increasing sensitivity in weak-
signal oreas ¢ Curvature ot lop of picture *
Horizontal wiggle * Vertical roll in fringe areas
* Poor vertical linearity * Vertical white bors
in picture * Arcing in vertical output stage *
Microphonics * Horizontal pulling * Horizontal os-
cillator rodiation ¢ Elimination of retrace lines ©
Audio buzz ¢ Horizontal foldover * Improving

Just a few of the froubles TELEVISION TEGHNOTES will help you solve! ———

vertical sync stability < [ntermittent picture
tubes * Arcing ¢ Ineffective o.g.c. * Na vertical
sweep ¢ Blooming picture ¢ Noise in picture
Loss of vertical and horizontal sync ¢ Insufficient
vertical size * No control of horizontal sync o
Left-hond bulge ¢ Unstable horizontol sync ¢
Vertical jitter  Blocking on strong signals » Cor-
ner-cutting of picture * Improper focus * Inter-
mittent decrease in horizontal scon ¢ White bar
at bottom of picture * Black bars at left side of
picture ¢ Horizontal drift « Vertical rolf * Hula
effect *« Neck shodow * Intermittent horizontal
teor-out * Critical contrast * Horizontal sweep
sing.

Other popular GERNSBACK LIBRARY BOOKS you'll find helpful

Radio Tube Fundamentals « No. 45—$1.00
Basic Radio Course * No. 44—$2.25
Model Control by Radio « No. 43—$1.00
High-Fidelity Techniques * No. 42—$1.00
Public-Address Guide « No, 41—75,

The Cathode-Ray Oscilloscope » No. 40—75¢

SEE YOUR DISTRIBUTOR OR MAIL THIS COUPON TODAY

Practical Disc Recording ¢« No. 39—75¢
Amplifier Builder's Guide * No. 33—50¢
Advanced Service Technique * No. 32—50¢
Radio Questions & Answers ¢ No. 31—50¢
Unusual Patented Circuits « No. 30—50¢
Handy Kinks and Short Cuts * No. 29—50¢

[

1 RADCRAFT PUBLICATIONS, INC.

§ 25 West Broadway, New York 7, N. Y,

: Enclosed is §........ for which please send me, postpaid, the books checked below:

" {0 46—Television Technotes

: D4 0O« Q44 QO [O4 Jdo

: O3 033 g3 Qg3 Q3o Jd29

1

: Name.............ooiutes L S
1 (Please print clearly)

1

LT O
1

1

1

[
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Try This One

Don’t worry about
CHANNEL CHANGES

AMAZING ALL CHANNEL Reception
Replace Those Old TV Antennas

with the Famous

Rocket

360° Electronically
Switched Boam

® Ne Mstors

RN DIRECTRONIC
© No Electric Power
® Mo Ghosts MODTORLESS TV

Flick of Switch Cloars
Picture Instantly

The Directronic
18-element 360°
antenna 1s the
finest  for ultra-
fringe or metra-
pnlllan reception
The Hi-PAC moid-
ed nsulatar I8 a
material of ex-
treme tenusile
strength not  af.
tecied by weather
or temperature
either mechani-
cally or electrical-
ly. lmluded in the
AX-DH99 ''Service

18 hi-tensile alu

minum alloy eles AX-599 Direc- 95
mente, # tromc As 516

Uy jversal U - sh
Clamps for masts
1o 1147
Directonic Bei m\ ‘;plector
7 5 feet of Tri-X C
AXN-h9 llueLlnml( '7 element Single. ... ... .. .. $10.35

SENSATIONAL INDOOR ANTENNA
Indoor Directronic fur use on ce|l|m,~.. altics, closets.
AG0° coverage. Finest l(‘t(pllﬂn on al
nels, No o ghosts. Clearer, 3

Hidden  installation,

Stromgest sigmal, Mipimum noise or inte T-%

ference. Beam  selector  switeh  for  hest |\

picture on every ehannel, Kif contains three 'J Il ..

elements with  insulator,  mounting 1

ners  far use if needed.  Dircetronice ( )

Houm Setector Switeh. 25 feel Tri-N Cable, =2 |

and Twin-N Cable Exténsion, g "

Only $5.98 complete. Model 1h-303
Rocket

’\—4}% YAGI

5 ELEMENT TV ANTENNA

Excellent Pictures in Fringe Areas
IIGH GAIN. Cleorer, 1. steadier pictures in Friuge

Areas. Minimum in » from whosts and oise due
1o a4 dirceuve pattel + elements inctude one folded
dipol thiee directors. and one  reticetor, Nupplied  less
m TCTiE oo ()H\'I\ ]\H‘hl ANCE olded ln<|1h

r:‘xcl

nt
II(()[ BI ) -FRI' F (83
vt

Noo returs ealts. No broken ele nis, o~
Of severest weather. Hlements of extea hie
ped top and boltom. QUICK RIG. Caombletely pre-

nhled, Jdust ~umg nlunu)h mto hoe and tighteh wing
Sumple ¢k . . . easy, Available for any
1, high or ]1\\\ lr md

Chunnels Channels
2 oo Bl $7.95 ench 4. 0, or 8 ..%6.95 cach
Channels
Tl I ... $3.95 cuch
FACHT CHANNEL reaunes i DIFFER Yagi. When orders
Mg sheeify’ exart channel mmber desived.

OTHER ANTENNA BARGAINS

ALL CMANNEL ALLCHANNEI INI. INE.$3.75
CALS

Single li l\ ...%$3.35 .95
Stacked Array with

Tie Hods . $7.40 .75

LOWEST PRICES ON TV ACCESSORIES

Mast Steel ibualeoted 5° Crinped .$1.05
Mant Steel <Uudl(l)lu! Tan 17 1.95
Mast Stecel (7 lldled 107 114" 0.0, 1.59
Mast Connectors for 174" 011 Mast .49
Chimney Mount Complehe wi

it
E le W\lll_l e up ta 1l

Peak lef
L

3 Conductor Le
d(m nhm Twin ua.l
Reel  §8.50)

Sunulen1l Sl
stand-oft \n\\\ Tnsulators—7"

Rocket Products sold only by mail by Natonal Electronics
rices subjeet 1o Change Withaut Notice
I

F.O.B. CLE NU. oo
bo ot remit more than complet ¢ hrice. Pav
shuipping  charges on receipt of  goods, ¢ debousit on
€ O.D. arders, please, Monev-hack vosraniee,

INSTALLATION PROBLEMS Write fir  FREE
BOTHERING YOU hichn No obligation.

FREE Catalog of Bargains

TV antennas. acces<ories at lowest prices. Tells about
our last service, free installation nelp. send name,
address now,

OF CLEVELANMND
THE HOUSE OF TV VALUES
| 208 Delco Building Cleveland 3, Ohio |

HANDY TEST PROBE

Much of my daily work in an elec-
tronic laboratory is with test leads and
probes for making circuit measure-
ments. For this work, I have made sev-
eral probes like the one shown in the
drawing.

We remove approximately % inch of
insulation from one end of a 10-inch
piece of No. 8 rubber-covered wire and
then hammer and file the end to the
shape shown. The other end of the lead
is soldered to a brass jack designed to
fit standard phone tips and the assem-
bly is fitted snugly into a countersunk
hole drilled through a 3-inch hard
fiber or plastic rod.

V60% _
HAMMERED END
4
N6 OR 8 COPPER WIRE
RUBBER INSULATION
9-3/4"
. T
3/8"PLASTIC ROD BORED "
& COUNTER-BORED AS SHOWN |1
7 Nl «
F\\ i1
|I [
i
[
It
2 orwore A
PHEN
o
S
Pagic |
Tl
n
|
DIMENSIONS APPROX : | . :l g
ol
!
Il
Il gl

The fish-tail end of the probe strad-
dles circuit leads like a rider on a horse
so it does not require a special effort to
prevent it from slipping off. The wire
end of the probe can be bent as desired
to reach into crowded spots on the
chassis.— 11" m. Oburger.

(A standard tip jack can be used as
a substitute for the brass jack de-
seribed by the author. This eliminates
a lot of time-consuming metal work.—
Editor

SODA STRAW SERVICING AID

I find that a soda straw is a good sub-
stitute for a syringe or injector for
squirting carbon tet into tuners and
volume controls. Place one end of the
straw into the bottle of carbon tet and
put your finger over the other end. The
liquid will be held in the straw until
you release it by removing your finger.
—Juck J. Rothstein

IMPROVISED SLIDERS

When you have heavy equipment that
requires a lot of moving around on the
service bench, get four metal bottle caps
from gallon jugs and slip them under
the rubber feet of the equipment. The
metal caps make good temporary
casters.—B. W. Welz.
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AMPERITE

Studio Microphones
at P.A. Priue;_

Ideal for
BROADCASTING
RECORDING
PUBLIC ADDRESS

“The ultimate in micro-
phone quality,” says
Evan Rushing, sound
engineer of the Hotel
New Yorker.

o Shout right into the
new Amperite Micro-
phone—or stond 2 feet
owoy—reproduction Is
always perfect.

® Not affected by
ony climatic conditions.
® Guaronteed to with-
stand severe “knocking
around.”

! —200 ochms
RBHG—Hi-imp.
List $42.00
“Kontak” Mikes

iModel SKH, list $12.00
_.-5~\ode| KKH, list $18.00

Offer,
Introductory
SPeCIal Wrne tor SPecm' :t;; folder.

illuste
Offer: ord 4222

:AMPER" T @.'I'Piﬂ}'_ Inc.

3461 BROADWAY » NEW YORK 12. N. Y.
Cancde: Atlos Radia Carp., Lid., 550 King $t. W., Toranta

‘—SPECIAL CLOSEOUT=—

—l WILCOX-GAY
"RECORDIO™
Lisf — $149.95

3 95
Now

Cash in on this closeout! Wilcox-Gay
Recordio Model 1B10. Brand new. Factory
sealed cartons. Two hours recording on 5
inch reel tape. Records from mike or phono.
Plug-in for extra speaker. Has self-contained
turntable—high fidelity crystal mike. Auto-
matic stop and erasing. Weight 21 pounds.
Supply limited. Order yours today.

10% cash with order

LMO RADIO CO.

509 ARCH 5T7. & &205 MARKET 5T,
Philadelphia, Pa.

Gth & ORANGE 575, * Wilmingten, Deal.

4401 VENTNOR AVE. * Atlantic City, M. J

1133 HADDON AVE. * Camden, N. J.

21% Highland Ave. = Solishury, Md,

$3.00 FOR GARTOON IDEAS

RADIO-ELECTRONICS prints several
radio cartoons every month. Readers
are invited to contribute humorous ra-
dio ideas which can be used in cartoon
form. It is not necessary that you draw
a sketch, unless you wish.

Address
RADIO-CARTOONS,
RADIO-ELECTRONICS
25 West Broadway, New York 7, N. Y.

E’VTV‘TV"W'TYTVT'YT—{ yvvYyvyr™

A A A A

RADIO-ELECTRONICS
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Try This One

MEASURING VOICE COILS

In high-fidelity sound systems and
high-power PA installations, speakers
must be correctly matched to the out-
put of the amplifier for maximum out-
put and minimum distortion. Some-
times we are reluctant to use a speaker
because we do not know its voice-coil
impedance.

By using the method recommended
in the Philco Serviceman, anyone hav-
ing a scope and audio oscillator can
quickly and easily measure the imped-
ance of a speaker voice coil. The setup
of equipment is shown in the diagram
below.

Connect a 5-ohm resistor aecross the
vertical input terminals of the scope
and connect the a.f. oscillator and a
calibrated attenuator or variable re-

sistor in parallel across the horizontal
Set the calibrated
5 ohms and the
cycles.

input terminals.
variable resistor to

oscillator to 400 Adjust the

VERT  HORIZ
GAIN  GAIN

VERT IN HORIZ IN

CALIBRATED ATTENUATOR

VOICE COIL UNDER IMPEJANCE TEST

scope gain controls so the trace is a
45-degree line forming the hypotenuse
of an equilateral triangle having iis
legs parallel to the X and Y axes of
the screen. Do not touch the scope
controls after you have obtained this
truce.

Disconnect the 5-ohm resistor and
replace it with the speaker voice coil.
Adjust the variable resistor for a 45-
degree line identical to the one obtained
in the initial adjustment. The voice-
coil impedance will be equal to the
reading on the dial of the calibrated
resistor.

If you don’t have an attenuator cali-
brated in resistance, substitute a 20-
ohm potentiometer and use an accurate
ohmmeter to make the initial setting
at 5 ohms and to measure its resistance
at the final setting.

EMERGENCY POWER SUPPLY

I use a surplus DM-33-A dynamotor
ard a 6-volt storage battery to operate
small a.c.-d.c. receivers in my car and
in yural areas where power lines are
not available. The low-voltage leads of
the DM-33-A, a 28-volt dynamotor
used on the modulator of the SCR-
274-N command sets, are connected to
the storage battery; the high-voltage
leads are fitted with a receptacle for
the receiver line cord. The output volt-
age is about 90 volts, encugh to give
good results with most small receivers.
This method will not work with three-
way portables having’ tube filaments
connected in series for line operation
since they usually require more than

90 volts input to operate.—Ross L.
Merryhew.

—end—
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— #630 SUPER DELIIXE

NATIONALLY
KNOWN MFR.

Licensed under
RCA patents

orerates att J§ 10 24 FTUBes

with all tubes, hardware, knobs, etc.

C'OMPLETE READY TO PLAY sl 6797

}71
31-TUBE TV GHASSIS

Engineered in strict adherence to the genuine
RCA 1630, plus added features % % % % %

NOTHING BETTER AT ANY PRICE/

Standard Cascode Turret Tuner for DX
Cosine 10° Deflec. Yoke for Definition
Original 630 Synch. Chain for Stability
16.5 KV for Clarity and Brilliance

Fast Action Pulse Keyed AGC

Large Concert-tone 127 PM Speaker

(less C.R. Tube)

FINEST STANDARD GUARANTEED PICTURE TUBES

Most desirable 4 sizes — Choice of Dumont or Sheldon with one full year guarantee.

17" 599.63

RECT.

20" 539.74

RECT.

21" 544.68

RECT.

24" 56049

ROUND

Brooks LIFE-SIZE Eilition

=630 TV KIT BUILDER - SET OF INSTRUCTIONS
Compiled and Edited by..MORRIS BROOKS

Everything at a glance-LIFE SIZE

INDISPENSABLE—for building, convert-
ing, modernizing or even trouble
shooting ANY #630 TV RECEIVER.

$2-49 Postpaid

#630 TV BASIC PARTS KIT

Totals over $100 if purchased separately at list prices
PUNCHED & DRILLED CHASSIS PAN
" BRACKET & SHIELD KIT (8 items)
VIDEO & LF. KIT {19 items)
POWER TRANSFORMER #201T6
VERTICAL OUTPUT TRANSFORMER
VERTICALBLOCKING TRANSFORMER
FLYBACK TRANS. #21173 or #2175
FOCUS COIL, #202D! or #202D2
DEFLECTION YOKE, 60° or 70°

59049 . .

TV builder’s instructions

Popular priced
at only

ALL FOR
ONLY

Hottest TV Package for *“One Buck”

® Hints for Better Performance on your 630TV.
® 630TV Schematic Diagram with Modifications.
® illustrated Television Conversion Manual.

® Pulse Keyed Type AGC Circuit Diagram.

® RMA Handy Resistor and Mica Code Charts.

ALL FOR ONLY $1.00 POSTPAID

#630 SUPER DELUXE
31-TUBE TV KIT

1 1
OPERATES ALL ] To 24 PICTURE TUBES

COMPLETE SET OF PARTS, FOR
SAME CHASSIS AS PICTURED ABOVE

1194

#630 STANDARD
29-TUBE TV KIT

COMPLETE SET OF PARTS
for the FAMOUS ORIGINAL RCA #630
29-TUBE 10" to 122" CHASSIS

399 99

Modernize Your #630 TV Set
With a New

STANDARD CASCODE TUNER

For better all around performance

Complete with tubes, and step- 322.49

Complete with all tubes and the
new LIFE.-SIZE TV builder's
instructions (less CRT and wire)

Complete with all tubes and the
new LIFE-SIZE TV builder’s
instructions (Jess CRT and wire)

by-step instruction.

RCA FRONT END TUNER, compl. w/tubes. $22.49
STANDARD CASCODE TUNER. w/tubes.. 22.49
ESCUTCHEON PLATE, for either tuner.... .69

COMPLETE SET OF KNOBS, incl. decals.. 1.34
COMPLETE SET OF KNOBS, do/d inc..decals  2.49
POWER TRANSFORMER, 295ma. 201T6. 9.97
VERTICAL OUTPUT TRANS. 20412.... 2.69
VERTICAL BLOCKING TRANS. 20872.... 1.32
HORIZONTAL OUTPUT TRANS. 2/IT3.... 2.98
HORIZONTAL OUTPUT TRANS. 21iT5.... 3.98
FOCUS COIL, 470 ohms, 202D2.... 3.42
DEFLECTION YOKE, Cosine 70° 206D).... 3.98
HORIZONTAL DISCRIM. TRANS. 20878.... 1.49

FILTER CHOKE, 62 ohms .................. 1.47
WIDTH CONTROL COIL, keyed AGC.”. .79
IONTRAPBEAM BENDER, (smq e) 203D1.. .79
AUDIO OUTPUT TRANSFORMER (6K6).

#630 TV PARTS ... TOP QUALITY ... LOW PRICES

BROOKS RAI)IO &T\l OORI’ 84 Vesey St.,Dept.A,NewYork 7, N.Y.

PUNCHED CHASSIS PAN, cadmium plated 54 87
630KIT, screws, nuts, rivets, washers.......
12” PM SPEAKER hecvv alnico #5 magnet
TV WIRE & SOLDER KIT, for any Set.....

#630 PARTS-COMPLETE SETS

VIDEO AND I.F. KIT, 19 items.............
AGC KIT, complete with instructions......
VARIABLE CONTROL KIT, 9 controls.....
CARBON RESISTOR KIT, 107 resistors.....
WIREWOUND RESISTOR KIT, 4 resistors
BRACKET AND SHIELD KIT, 18 items.....
ELECTROLYTIC CONDENSER KIT, 6 cond.
TUBULAR CONDENSER KIT, 37 condensers
CERAMIC CONDENSER KIT, 28 condensers 3.
MICA CONDENSER KIT, || condensers. 1.38

694
1.4
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Radio-Electronic Circuits
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50 IMPORTANT — s v .

Featured in Special Article

Jan. 28, 1952
FREE copy
TN RRACTIVATES | of anice on roques

T\ PICTURR TUBES

"
Smal € actronic

Device Tests
Sets at Hom® and May Add
Yeu!

r or More of Use

.
' {(.‘.“SWS’I(QM

CR TUBE
TESTER- REACTIVATOR

performs 2 vital functions:

® Tests Picture Tubes

® Renews Brightness of
Dim Picture Tubes

It's a TESTER:

Without removing picture tube from set, you apply

this precise instrument to:—

® Measure Cathode emission

® Locate shorts between elements

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

It's a REACTIVATOR

for dim CR Picture Tubes

Revives dim TV Picture Tubes. without removal of
tubes from sets. Reactivation works on tubes
w’th low light output, if there’'s no mechanical break
in tube. 110 V—60 cycles. Wetghs only 3 1bs. One
or two applications pays for instrument.

SATISFACTION GUARANTEED sl995
NEY

or money refunded if you return
the instrument in 10 days in good

condition.

—————— RUSH THIS COUPON: — — — — —
I TRANSVISION, INC. I
| peer. rEs NEW ROCHELLE, N. Y.

i { ) Send me__CR Tube Tester-Reactivator(s). |
I { ) Enclosed find $_ deposit. Balance C.O.D. |
i { ) Enclosed find $— in full. Send prepaid. |
I Name— }
i Address I
R — IR

SQUARE WAVE OUTPUT FROM ANY AUDIO OSCILLATOR

Square-wave generators are contin-
ually being adapted for new applica-
tions. They are used in electronic
switches, timing devices, and for audio
and video testing. A generator which
develops square waves from a sine-wave
source for testing audio amplifiers and
allied equipment is described in Photo-
fact Inder and Technical Digest.

In the circuit shown, an audio sine
wave between 100 and 10,000 cycles is
applied to the input terminal. After
amplification in the first section of the
6SNT-GT, the signal is passed to the
second half of the tube, which operates
as a cathode follower transformer-
coupling the amplified signal to the
6AL5 bias rectifier. This tube develops
a d.c. signal voltage which drives the
6S8J7 grid beyond cutoff to produce a
square wave in the plate circuit.

The maximum square-wave output,
75 volts at 100 eycles and 71 volts at 1
ke, is sutticient to check a single stage
in a conventional amplifier. A 4-volt
sine wave on pin 1 of the 6SN7-GT de-

6SN7-GT

velops maximum output at 100 cycles.
At 1 ke, 3.4 volts is required to develop
the rated output.

The transformer is an interstage
audio unit having a step-up turns ratio
of 2.6 to 1. The unit which was used
has a primary resistance of 1,120 ohms,
which provides just enough bias to limit
the cathode-follower plate current to
10 ma. If the d.c. resistance of the pri-
mary is less than 1,100 ohms, make up
the resistance by connecting a suitable
resistor in sertes with the grounded side
of the primary and bypass the resistor
with a 10-uf, 25-volt capacitor. The
27,000-ohm resistor across the second-
ary reduces spurious pips and traces on
the waveform by damping out shock os-
cillations in the transformer. The cor-
rect value may have to be determined
experimentally for each transformer.

The generator draws approximately
40 ma from a 275-volt source. The sup-
ply should be well filtered to prevent
hum from affecting the waveform at
low frequencies.

6ALS 6SJ7 +5 ORMORE
FUIN wpuTONT 2[ 2202 ] | 2[ 7] a4 8 4K
YV A 3
S00K® . § | 3 6 100K 0
K \C U4 Bei |
|%+3 = JAF TRANS-SEETEXT 1™ s | 2| s 6 |
. : L
25v %mx ngllgssc %m l N.5MEG 47»%
L P
C )
L 6sN7 6ALs gss7 = +275V/40MA CWELL FILTERED)

:5 I Ml T e

= &=

POWER SUPPLY HAS AUTOMATIC REGULATION

A regulated power supply which de-
livers B voltages and currents at levels
usually encountered in average receivers
and amplifiers is a useful instrument in
a radio-TV service shop or electronic
laboratory. A supply of this type which
also includes a 300-volt regulated bias
supply and a !-kv negative source for
C-R tubes is a much more valuable in-
strument because of its versatility. Such
a supply is incorporated in a TV test
instrument deseribed in TSF Pour Tous
(Pavris, France).

The circuit, with minor varialions, is

shown in the diagram. It delivers 300
volts regulated at current drains up
to 200 ma, 300 volts negative bias at
up to approximately 18 ma, and 1,000
volts with negligible load. The 5V4 or
573 is a full-wave rectifier. The 6L6’s
and 6J7 regulate the voltage delivered
by this rectifier. The bias supply uses
a single 6X5 half-wave rectifier sup-
plied from one side of the high-voltage
winding on the power transformer.
Voltage is regulated at 300 volts by the
series-connected 0D3’s. The 10,000-ohm
series resistor may have to be varied

6X5(3)

10H/20MA
10K

8] 8IAs RECT

-
*glooov 6T

¢

r 600V

oaglory

20H /200MA 6L6(3)
+]~ !
3 545 51K 50K
<K
5v4 OR 523 +300v/200MA

$
‘b
220K 52w .| E’

6J7 N

¢ 220K 7207

5/4‘5PV >A0J TO 300V QUT

v2 2 4+
ok %
S kv

s

——— L
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slightly so the two 0D3’s draw 10-12
ma.

One thousand volts negative is de-
veloped by a half-wave voltage doubler
circuit connected to the opposite end of
the high-voltage secondary. With light
loading, the voltage developed on the
input filter capacitor is approximately
twice the peak voltage across one-half
the high-voltage secondary.

The power transformer should have
several 6.3-volt filament windings. One
is rated at 5 amps or more fcr external
circuits and the heater of V1. Two
600-ma windings are for the bias rec-
tifier and V2, The winding for the lat-
ter tube should be insulated for 2 kv or
more. Two additional windings rated at
3 amps and 300 ma are for the 6L6’s
and 6J7, respectively.

MINIATURE AUDIO AMPLIFIER

The schematic shows the circuit of a
compact audio amplifier which is de-
signed for listeners who would like to
play their FM tuners through some-
thing better than the audio system of
the average radio receiver. The unit
has good volume and fidelity. It drives
a 15-inch speaker with clean tones and
no discernible hum, even at low volume
levels.

Good low-frequency response is as-
sured by the large coupling and de-
coupling capacitors, inverse feedback
from plate to grid of the output stage,
and the equalizer in the input cireuit.

0K
+ WA
12AU7 0% ge Bﬁ‘: 50BS
i 008 390K oyt TRANS

500K
34

d

2 /s
SI0K
10K
L+
Troo

BREAK FOR AC ONLY
N

:
["2lsovs-67 P

5 o

[}
1
1
9 b
o
(V]

7
ITVAC/DC 35085

-—

5

Zs00v ‘“amnron AC ONLY

'I%CHASSIS

The amplifier can be constructed on
a chassis approximately 5% inches
square. For the filter choke, we used
the primary of a small surplus head-
phone transformer. A small a.c.-d.c.
type filter choke can be used if you
make the chassis larger.—Paul J. Asch-
erl

(This amplifier is designed to operate
from a.c. or d.c. lines. If you plan to use
it on a.c. only, it is advisable to install
a half-wave power transformer to iso-
late it from the power line. Break the
connections at the points indicated and
connect the transformer as shown by
the dashed lines.—Editor)
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TV DIRECT =2 T0 YOU

Finest auallty at Lowest Prices

TV KITS, WIRED CHASSIS, and SETS

CABINETS, COMPONENTS, INSTRUMENTS, and ACCESSORIES

NEW LOW PRICES g==

on top quality TV Picture Tubes.
¢ FREE—VALUABLE PREMIUMS:

With every Transvision tube you buy, you get a Merchan-
dise Premium Coupon of real value, Write for list today.

© TRADE-IN ALLOWANCE on old tubes: Make from
$2.50 ta $5.00 glass allowance on each “‘dud.’' New

IRANSVISION Pncnne Tube PRICES

® FULL 2 YR GUARANTEE: '",'Jal’f N
1180
Only Transvisian gives you a Guarantee 12 Glass ‘,3‘“ ‘:‘fg
for 24 months. 1;",:“:;:.' s ‘
. (any type : 1525
COMPARE: Get the full details on the 1aape 1650 S
Transvision tube deal today. :fny'r‘yi::)l 199 na
16" Round or 2
FREE BOOKLET: "/NSIDE CRT. or What Rect. (gt i :
You Should Know obouf Picture Tubes” » ‘;‘:‘(’J‘I L 2';:;’ 2
Written by CRT experts, illustrated. It will Glass (any type) 8.95
MAKE MONEY FOR YOU. WRITE FOR IT. 20CPe | 295 s

< ‘!A“" o Your
grivision SEM TS
w QAN

RS
Fephe oy AT

W ‘7 SPECIAL' “ﬁ&a

REMOTE CONTROL TV CHASSIS

Here s the finest buy in Remote Control TV. Unit
is all-electronic; no troublesome mechanical parts.
Gives complete operating control of set. Plus—
the latest Transvision A-4 Wired TV Chassis; com-
pletely aligned; ready to plug in. Has AFC and
AGC. Top quality reception, even in fringe areas.
177 A-4 TV Chassis. remote control, and CRT..net $199
20" A-4 TV Chassis, remote control, and CRT..net 219
With Du Mont Tuner and F>M radio, add 10

BEAUTIFUL TV CONSOLES

Tdeal for Custom-Building or Conversion. Ifactory prices
start from $49. send for Cabinet Catalog now

FIELD STRENGTH METER
AT NEW LOW PRICE

save half the work with

Improve TV installations; 3
Especially

the Transvision Field Strength Meter.
good for fringe areas—measures field
strength as low as

10 microvolts. S5 9
Model FSM-1, complete with tubes net

U. H. F. ADAPTERS ~ MULTI-SET CONNECTORS

will be available for all feed up to 5 TV Sets from 1 Antenna

Transvision Sets and Kits. Prices: Multi-Set Conn. for 2 sets $4.95 list*
Write for Factory For 3 or 4 sets 7.95 list*
Agent Plan *Dealers, write for discounts
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GOING OVER BIG—NEW

DAVIS SUPER-VISION
ALL-CHANNEL ANTENNA

FOR FRINGE AREA or DX
with ELECTRONIC DIPOLE SEPARATORS

“THE ONLY TY ANTENNA SOLD WITH A
MONEY-BACK GUARANTEE"

10 OUTSTANDING FEATURES:
1.EXCELLENT FOR FRINGE AREA and DX
RECEIVING —and broad band receiving with
high gain on all channels —2 through 13.

2, CLEARER PICTURES UP TO 125 MILES OR
MORE —from the station.

3. GHOST PROBLEMS REDUCED or eliminated

due to excellent pattern.

4, PROVIDES 10 DB OR MORE GAIN ON HIGH
CHANNELS where gain is needed most.
S.EXCELLENT FRONT TO BACK RATIO on all
channels. Eliminates co-channel interfer-

ence.

. MINIMIZES INTERFERENCE: Airplane Flutter
—Diathermy and (gnition—F.M.—Neon
Signs —X-Ray — Industrial — Etc.

7. ELIMINATES DOUBLE STACKED ARRAYS, and
out-performs 2 bay yagis on low band and
4 bay yagis on high channels.
8, ONLY ONE TRANSMISSION LINE NECESSARY.
9.NO WORRY OVER POSSIBLE CHANNEL
CHANGES on either high or low channels.
10. CAN BE TIPPED WITHOUT TILTING MAST
to take advantage of horizontal wave
lengths.
AT YOUR JOBBERS, OR WRITE TO:

DAVIS ELECTRONICS . 1-
4313 West Magnalia Bivd., Burbank, California
géﬁ‘;‘nusu INFORMATION TO ME AS CHECKED

[ Send Free Technical Data on new SUPER-VISION
ANTENNA.

[ Send Name and Address of NEAREST JOBBER.
Name.
Street
City.

____State

EASY TG LEARN CODE

It is casy to learn or increase speed
with an Instructograph Code Teacher.
Aftords the quickest and most prac-
tical method yet developed. For he-
ginners or advanced students. Avail-
uble tanes for beginner’s alphabet =
to typical messages on all subjects.
Npeed range 5 to 40 WDPM. Alwaysy
ready—no QRM.

I
ENDORSED BY THOUSANDS! -‘_gf'

The Instructograph Code Teacher N ?f % \’
Literally wkes (he place of an cper- o E
ator-instructor and enables anyone o i F

learn and master code Wilhout fur-
ther ase istance, Thousands of successful operators have
s'acquired the code’™ with the Instructograph System,
Write today for convenient rental and purchase plans,

INSTRUCTOGRAPH COMPANY

4701 Sheridan Rd.. Dept. RC, Chicago 40. 1.

|

FOR AUDIO A

This simple signal tracer has two
tuned channels for tracing signals and
aligning broadcast receiver i.f.’s, and
an input circuit for tracing and probing
in audio circuits. The tuned stages con-
sist of two 6SK7 amplifiers with 175-
and 456-ke if. transformers in their
plate circuits. The secondary of either
transformer can be switched to the
detector diodes of the 6SQ7 detector and
first a.f. amplifier.

ND I.F. CIRCUITS

ator, it can be used to trace a signal
from the mixer plate to the second de-
tector in receivers using 175- or 456-
ke i.f’s. Smaller receivers can be
aligned without using a signal gener-
ator. Switch the tracer to the proper
i.f. and connect its input to the i.f. out-
put of the set. Adjust the set’s i.f. trim-
mers for maximum output from the
tracer’s speaker. Plug a shielded lead
into the audio jack for audio-signal
tracing.—B. 1. Welz

After aligning the tracer’s trans-
formers with an accurate signal gener-
6SK7 (2) 175KC
175KC 3 6 |0A0§ @ g{-
o Ssik [* .05
il
N 456KC
er
456KC % 100K

G 1¢ VWW&—
O P5iK

>
e —i

< 180ppt 2500% .01
AUDIO IN

[ werenms  3a8-6T Tavan _jl CHASSIS PROBE ~—
| g = el
| } | IN5-GT |
| |
| =.005MCA ! | |
I 5 4 I I |
| JOMEG SMEG [ | |
0-50[uA 8 4 AN |
| ook |11 [2 :E'OOKlooomec:E s J lo_]_-] o |
I \' 20 o +I|.5v BIAS |
| L e(:/__ 3o ——-0 ) |
I NC“o— — — -©ONC i
[ LorF S |
| - @

T X . |
! Z, 5\: v SN ‘||.3.5Y|I + P |c0Ax = B
l _:(—Q.Jli i v—o———T l a
L;:LA_wﬂTT_S_____le_TAL_PH%s___J

A supersensitive G-M counter, de-
signed especially for detecting con-
tamination where beta and gamma ac-
tivity is near background level is de-
scribed in bulletin MDDC 1502, pub-
lished by the United States Atomic
Erergy Commission and sold for ten
cents per copy by the U. 8. Govern-
ment Printing Office, Washington, D. C.

The instrument, called the “Clinton
Walkie-Talkie,” consists of a 9%, x 7 X
37 inch case to house the batteries and
a multivibrator-type high-voltage sup-
ply, and a probe housing a Eck and
Krebs G-M tube and 1N5-GT amplifier
tube. The circuit is shown at a.

The triode and the screen-grid section
of the pentode in the 3A8-GT form a
symmetrical flip-flop multivibrator with
a frequency of about 100 cycles. Each
time the pentode section is cut off a
positive pulse of several thousand volts
appears across the 1,500-henry choke.
This is rectified by the diode section

www.americanradiohistorv.com

15K/ 1w

REGISTER

b

and filtered to give about 1,500 v.d.c.
The scale-of-two counter shown at b
may be used as an indicator in place
of crystal headphones. The register is a
5,000-ohm unit made by Cyclotron Spe-
cialties Co. of Moraga, California.

RADIO-ELECTRONICS
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VOLTAGE DIVIDER DESIGN

The design of a divider for a v.t.v.m.
is not difficult but it may become con-
fusing unless a system is followed.

A B ¢ o5y
VOLT RANGE DIVIDER 25
<
ov
5 10 MEG o
10 5MEG | 5MEG S—sv
| wes | amec | omes 30,
100 500K | 500K 400K
500 100K | 400K 250k
T <
w000 [ sok [ 50k &l
50K
50K >
-‘L '_]._

First list the desired voltage ranges
in column A, starting with the lowest
range. Next fill out column B, writing
down the total divider resistance at the
top. Under this are numbers which
are inversely proportional to the cor-
responding voltage ranges. For exam-
ple, if the next range iz 5 times as
large, the corresponding column B
number is !5 the preceding one.

When the first two columns are fin-
ished, start column C. The numbers in
this column are the differences between
consecutive numbers in column B. When
column C is finished it gives the indi-
vidnal divider resistances in megohms
from the hot terminal to ground.—I. Q.

MEASURING INDUCTANCE

If you use this circuit arrangement
for measuring the inductance of audio-
frequency chokes and transformers,
vou need no longer pass up a good-
looking surplus choke or transformer
just because its value isn’t given.

Connect the circuit up like this: The
input is connected tc a source of ap-
proximately 6 volts at 60 cycles

—oTo
R {opd1/S2 out
XL 0kSwwW 10 VTVM
[

6V-60/V ) S1-DPST
1'35 Vo 50

o

$RL
—

through S1. This voltage appears
across resistor R and the unknown in-
ductance in series. The 10-volt range
of an a.c. v.t.v.m. is connected across
the output terminals. S2 is then flipped
rapidly back and forth while R is ad-
justed until the meter reading does not
change as the switch is thrown between
the two positions. The voltage drops
across R and the coil are equal so the
impedance of the coil equals R.

Open S1, switch the meter to the
ohms range, and record the resistance
readings with S2 in the R and X pos-
itions. The inductance of the coil is now
calculated from the formula

R>-R,?

377
where R is the resistance of the resistor
and R, is the resistance of the coil.

You can measure the capacitance of
large paper and mica capacitors by
using the same setup. In this case, the
resistance of the capacitor will be very
high and can be ignored. The capaci-
tance in microfarads equals 1,000,000
divided by 377R.—Paul S. Lederer

—end—
1952

X, (in henries) =

AUGUST,
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outsells all others combined

MODEL 260 VOLT-OHM-MILLIAMMETER

Ay

$38.95 DEALER'S NET

SIMPSON ELECTRIC COMPANY

200 W. KINZIE ST,
CHICAGO 44
COLUMBUS 1-1221

So You Want To Be A Writer!

That idea you may have for writing a technical book is
absolutely no good unless you do something about it.
If you're dying to reveal alryou know about TV; if you
feel the world is wasted without your words on servicing,
or if you nurture a secret ambition to out-theorize all the
books on TV theory, then start your writing career by
writing 1o us. Just send us a letter outlining your ideas.
Our reply will contain a copy of our author's guide and
details of royalty payments.

Book Dept.
RADCRAFT PUBLICATIONS, INC.

25 West Breadway
New York 7, N. Y.
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Question Box

! Tube Prices
SMASHED/

ALL TUBES listed beiow carry s-month gua aniee—
exception only burnouts and hreakages. At these sen-
sationally low prices. these tubes must be ordered in
Quantities of AT LEAST 10 ASSORTED TYPES.
Add 10% for orders under 10 tubes. All individually
hoxed in attractwe Greylock Cartons.

SPECIAL OFF Additional 5% discount on all
shipments of 100 tubes or more assorted!

FLAS

0z4M ..$ .596BJ6 ..$ .19TNT ...$ .19
1ATGT.. .89/6BK7... .891XT ... .19
1B3GT.. ,89/6BL7GT 1.09(807 ... 1.79
IHSGT.. .69/6BNG .. 1.09/12A8GT .49
1L4.... .49|6BQGGT. .19(12AL5 . .19
ILA4 .. .89|6BQT .. 1.49(12AT6 . .49
1Le5 .. .19/6C4 . . .49[12ATT . .19
ILDS .. .99|8C5GT . .49|12AU6 . .49
ILNS .. .89(6C6 ... .49/12AUT . .59
IN5GT . .69/6CB6 .. .49 12AV6 . .59
1R5 .59(6CD6G . 1.49/12AVT . .69
1S5 ... .096E5 ... .19/12AXAGT .69
1T4 .. 59/6F6GT . .59[12AX7 . .59
104 ... .49/6H6 ... .59(12AZ1 . 1.29
1U5 ... .49|6J5 A49/12BA6 . .49
1X2 ... .89 6J6 .89/12BAT . .99
3A4 ... 59/6J7 ... .49(12BD6.. .59
345 .19|6K6GT . .59/12BE6 . .49
3LF4 .. .99|6L6G .. 1.19/12BHT . .99
304 A49|6L6GA . 1.19{12J5GT. .59
3s4 59(654 ... .49|12Q1GT .69
ava .49|6S8GT . .99(12SATGT .19
504G 59/6SATGT  .69(12SKTGT .59
5v4G .89/6S¢7 .. .99(12SNTGT .19
5X4G . .59|6SDTGT .19/12SQIGT .69
5Y3GT . .49|6SG7 .. .89/1258GT .19
5Y4G .. .69|6SHT .. .19|14A1 .. .89
6AB4 .. .69|5SJTGT .69(14B6 .. .19
6ACTM . 1.08/6SK1GT .49/1aq7 .. .99
6AG5 .. .69/6SLTGT .69|19BG6G 1.29
6AGIM . 1.19/6SNTIGT .59|19T8 .. .99
6AH6 .. 1.29/6SQIGT .59 25BQ6GT .19
6AKS .. .83)6SRT .. .69/75L6GT .59
SALS .. .A3/678 ... .19/55W4GT .49
6AQ5 .. .49|6UAGT . .59
2525 .. .49
6AQ6 .. .69|RUS ... .6%0557¢aT .69
6ARS .. 59|gU8 ... .89 jcce 59
6AR6G... 2.49(gv3 ... 1.59 35¢5 o .59
6ASS... .B36V6GT . .49/35 0t g9
GAT6 A% 6WAGT. .49\35wa . .49
gﬁgg .- ':g 6W6GT. .79|35vy4 :59
BAX4GT .68|5XE - +10|38Z5GT .48
BAXSGT .79/ 2vat’ * ‘g 4 68
6BA6 .. .49 ..o19145 .. .69
6Bcs .. .¢9/1A4 ... .69.50B5 .. .59
#RD5GT 1.09|TA8 ... 895005 .. .59
6BD6 .. .59/1B6 ... .59/50L6GT. .49
6BE6 .. .49/1BT ... .89(80 .... .49
6BF5 .. .69(1C6 8911723 .49
6RR6G . 1.29(1C7 .89|FM1000 .89
.19 99(1JP4 ..16.50

in Radio, TV and Flec-
ries! Send for our Great

include postage and in-
. 25r% Deposit required

ELECTRONICS I3
SUPPLY co. K=
New York 6, N. Y.

re
on o all C.0.D, orders.

EHEYL[I[:I(

115 Libarty Streat

mm SOUNDTRONlCS SPECIALS
%= ECTION SPIRAL
Adtuke INDUCTIVE TUNER

Rang‘o 52 to 218 MC
3_SECTION ...... TON . ... .. 4

SECT

TOP BRAND BUTT N ™M

Type CB 500 mmfd, 9¢ type FA _N)OS)_mml'd =
MUTER CERAMIC CONDENSERS—

15, 22, 33, 58, 75, 82, 180, 220 mmfd...%$4.50 per C

NEW STANDARD BRAND nESlsToRs
e W 2.5¢ W 3.9¢ W 4.9¢
No Min, Order Req Quantity Inscoums

TOP BRAND=—.1 mfd. 1000 W. V. D, C.=6¢ ea. 5

50 new pop. SPECIAL ASSORTMENTS

3 . 1 & 2W coded resistors Your Choice
50 small pop. type ceramic conds.

All voltages and cap. $'| _49 ed.
50 postage stamp mica conds. 3 ¥ "° " " "

IF strip—6.9 meg I¥. Contains the fol-

ARC-5 RECE|VER owmgcircun.s mixer, 1st IFamp. 2nd
IF amp. det. AVC., squelch neut. 1st AF & Squelch amp. 2nd
A.F. complete wired 1F strip, less tubes & output trans 2.49

Phlla 6, Pa.
2775

$OUNDTRONICS LABS. ©32 Aren 5'1

50-WATT AUDIO BOOSTER WITH 6L6 OUTPUT STAGE

? I have a sound-movie amplifier
which delivers a maxinum of 15 watts
ouwtput into a 16-ohm load. I would like
to harve a diagram of ¢ booster amplifier
which will deliver about 50 watts out-
put. Please design such an amplifier and
explain how I can connect it to the pres-
ent amplifier which I plan to use as a

amplifier. In this way, the present am-
plifier can supply full .power to its
speaker with only a, small portion of
the voltage beiny tapped off to excite
the booster. The 1-megohm volume con-
trol in the hoostzr may be a semiadjust-
able unit set so the booster delivers
about 45 watts output when 10 volts

driver.—Sgt. L. C. W., San Francisco, appears across the voice coil of the
Calif.
6L6(2) 3 60W TRANS
2000 1xB0Ka DRIVER TRANS RATIO AT
560 PRITOI2 SEC3I 4 Fs
0a 05 02500
9.5H >——olba
ACROSS VOICE COIL OF DRIVER AMPL T5MA 8 S obn
= = 5—04_,,
STANCOR €+1362 @ ~—
A. The circuit of a 50-
watt booster amplifer
is shown in the dia-
gram. According to SWINGING CH

tube manufacturers, the

8-30H/250MA

I15H/75MA
— 2.5

83

6L6’s are operated
somewhat in evcess of
their maximum ratings.
but amplifier manufac-
turers and amateurs
have found that most
6L6’s will stand up well
under these operating
conditions without no-
ticeable reduction in
life or performance. We
recommend glass 6L6’s.

I7vAC %

This unit is designed so the present
amplifier can be used to drive speakers
as well as to supply signal voltage to
the booster unit. Input connections to
the booster are paralleled across the
16-ohm speaker operated by the driver

F+ L5K

X
L wiTHSLIDER

speaker in the driver cireuit. The tap
on the 1,500-ohm resistor should be ad-
justed for 31 volts of bias on the 6L6’s.
About 8-10 watts more can be obtained
by using a separate supply for the
screens.

MEDIUM-POWER TRANSMITTER FOR 75-METER PHONE

P T would like to have a diagram of a
75-meter phone transmitter which de-

would like to use an 811 or similar in-
expensive triode (n the final. I plan to

livers 100 watts or more output. I late modudate this rig with a 100-watt
r g
.002./1KV 002KV 5-13upt 2KV
6L6-G 3 2.5MH 210-210p pt/ 2KV
o L3 L4
I 4 E T0 ANT
2.5MH
¢ a 8] p02 kv 2.5MHL200MA OR MORE
LI AN %
ookSIW S 002| 2.5kSow | 2040
< 1KY WM
3505 10w 3 C
500w |.002| 1KV | .00ITz2KY
]'L‘ ‘:L G
[ (sl —3
‘ 5010w
< | e < Ye——— o0
IOV | S50/10w +275v | S50/i0W TO MOD OUT TRANS
#100ppt B yasov O 400v —
P
5U4-G OR 523 866-A(2) CH=275MA OR MORE, 6H OR MORE,
100 OR LESS
FILS +1.25Kv 4 \V
2,20 100K  S0W
— — 1’
PL < 25K S 50w
e 3
+Tie/s00v [+ s =T
~.93
SEMI-VAR &
6.3V/6A ahg J2-5V/10A +400V
———3 E—— - A 3(: 25 r; 3
| ©U.
Tac ‘ i +‘T_f—§
Bao 0-2000C WA s b ¥ W9
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T
eliiss. B awdic “stage; tkat A have—
E: W. 8., New Yoik, N..¥ -

" A. 'Thecircuit’ ‘shows the r'f Ustages and )

pbwer supply. You can wind your own
coils or use commercial plug-in ‘units:
L1 and L2 consist ef approximately 30
turns of No. 22 enameled wire spaced
to 1% inch on a 1%-inch form. L3 is
30 turns of No. 14 wire, 21 inches in
diameter and 3% inches long with a
tap at the center. L4 is 1-5 turns of
No. 14 wire wound around the center
of L3. The exact number of turns de-
pends on the impedance of the antenna
transmission line.

With 1,250 volts or the plate of the
811, the plate current should not ex-
ceed 140 ma. Assuming that the stage
is about 75% efficient, the r.f. power
output will be approximately 132 watts.

Y.H.F. INDUCTOR DATA

? 1 need winding data for « series of
coils for tuned circuits in the range of
80 to 300 me. Can you supply winding
data? How can I be suire that the coils
and capacitors are tuned to the desired

frequency?—A. C. F., Greensboro, N. C.

A. You have not specified the value
or range of the capacitors you plan to
use with the inductors. For 30 me and
above, slug-tuned coils are often ideal
for receivers, signal generators, and
low-power transmitter stages since you
can vary the inductance over a fairly
wide range to compensate for stray in-
duetance and capacitance. In some cases,
vou will be able to tune to the desired
frequency by using the variable induet-
ance and tube and wiring capacitance.

There are several commercial coils
which can be used to cover frequencies
in the 30-300-mc¢ range. Cambridge
Thermionic Corporation’s LS-3 type 30-
me coils cover a range of approximately
15 to 50 me and 27 to 90 me depending
on the position of the slug when tuned
with a 10-100-unf capacitor. The 50-me
coil tunes from 48 to 144 and 60-190
me with a 10-100-unf tuning capacitor.
AR-2 and AR-5 coils made by The Na-
tional Company cover from 75 to 220
me and 37 to 110 me respectively when
used with 10-100-upf capacitors. The
J. W. Miller Company has a set of an-
tenna, r.f.,, and oscillator coils for use
in reeeivers in the 110 235-me range.

The simplest method of tuning a coil
to the desired frequency with a given
capacitance is to use a grid-dip meter
which covers the desived range. If you
don’t have one and the frequency you
want to reach is within the tuning
range of vour TV, FM, or v.h.f. re-
ceiver, you can connect the tuned ecir-
cuit as an antenna trap. Insert the coil
and capacitor combination in series
with the antenna lead if the circuit is
parallel-tuned. or across the antenna
terminals of the set if the circuit is
series-tuned. Adjust the inductance and
capacitance for minimum signal pickup.

Coils for frequencies above about 225
nmec are very critical. You can start with
a simple hairpin loop or a 1 or 2-turn
coil and vary its size until you get the
inductance you need.
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$395 dealer’s net

O im’pwfw

SIMPSON ELECTRIC COMPANY, 5200 W. KINZIE ST.,

by service managers of leading

don anderson
[frank smolek
floyd makstein
norm cooper
max schinke
tim alexander

manufacturers:

hoffman
senith
emerson
hallicrafters
admiral
motorola

i
o

CHICAGO 44, COLUMBUS 1.1221

BURTOR BROWNE ADVERTISING

NEW! MOSLEY WALL-THRU

% For TV, FM and Amateur Transmission Line
7 ® Fits Any Wall Up To 13" Thick!

Cat. No. 625
List Price $1.95

Cat. No. 425-PK WALL-
THRU, complete with MOS-
LEY Universal TY Lead-ln
Socket and Plug.

List Price $3.00

® Completely Weather-Proof!

® For Stondard Flot 300 Ohm Line or RG-59/U Co-ax

Cable!

® MOSLEY Lead-In Socket Can Be Mounted Direct To

Inside Plate!

® Precision Molded Polystyrene End Plates!

® Easily, Quickly Installed!

MOSLEY ELECTRONICS

2125 Laockland Road

Overland, Missouri

www americanradiohistorv com


www.americanradiohistory.com

Question Box

Standard Brands TUB l‘:S

Individually -
Boxed

h'i&ny' other types equally low priced—Include all your tube needs with your order.

One of the largest stocks In the country!
Terms: DEDUCT 295 when enclosing full payment with order; C.0.D.'s, 259, with order;
Min. Order: $23.00; F.0.8. New York City.
All Merchandise subject to prior sale.

ele Y ision Materials Corp.

120 LIBERTY ST.,NEW YORK 6, N.Y. * COrtiandt 7-4307

Over 43,000 Technicians Have Learned

out
W TO GET THE MOST
Og BASIC TEST EQUIP ENT

?

M'y Not You, Too:

" SERVICING by SIGNAL SUBSTITU“N},

DITIO
fCR OVER 8 YEARS! (NEW, UP-T0-DATE, 12TH 4

A BEST SELLER -

[ simple, Plodern, Dynamic Speedb'A;::om-FM-Tv. / ¢
The Si A:-u’nmem and Alignment Problems, 0ﬂ‘ﬂ
c2iver Adj Z

(-] Universal ~ non-obsotescent
< Only Basic Test Equipment

@ Nothing complez o learn
@ No extra equiprient to purchase

Ask for "S.5.5." at your local
Radio Parts Jobber or order direct from factory.

@ Employ 100 poges. Invaluable
inférmation that will he p
you re-double the value of

your basic test equipment.

PRECISION APPARATUS COMPANY, [NC. - 92-27 ‘Horace Hafding Biw

v
W L somm 00057

g~

i

FRIGED SLASHED

68D6 ...S .45 12AU6 .S .46, S0B5 ...$ .47

6.E6 .. 46 12BAb .. .43 JT a8 ik Ll a2

48G6G . 1.49 12BES .. . ) . 2. .. .8
1X2A .. 90 12BH? . | g E ; RO 1
3Q56T . .. .53 125A76T . M a B .. 59
5U4G .. . .80 1zs8J7G6T | gy | o ... .47
5Y3iG .. L... .63 125K7GT | e ST ‘85
8AG5 .. | . .39 125N7GT . e o i ... .38
6AKS .. . .. .45 125Q7G6T . st ai ... a8
6ALS ... | .52 196G6G_ 1. boao M o N I
6AQS 1. | .45 25AVSGT . s [ e o .52
6ARS .. . . .51 25BQ4GT . - . .52
6ASS .. | . .49 25L6GT . . vy ) I
6ATG .. . . .50 woo Ly [ o - A
6AUS . . .oe. .35 11INIGT 19
SAYSGT | T 1IPIGT 1.09
bAVS .. | .. .48 . 17z .. .
6846 .. . . a0 .30 6ACT 80 6H6 49 17BP4 . 1950 |
6BCS 53 20CP4 [24.50 |

EImhurst 4, N. Y.

| PICKERING EQUALIZER PREAMP

| 2 I have a Pickering model 120M cur-
tridge in a Webster record changer. |
find that I must use a preamplificr and
equalizer when using this cartridge with
the audio system of my radio. Please
prepare a diagram of a simple circuit
[ for this purpose, using a miniature tube
if possible.—F. R., Columbiu. S. C.

A. The circuit of the Pickering model
125H preamplifier-equalizer is shown in
the diagram. You can substitute a
12AX7 for the 6SL7-GT used in the

=
e %IZOK 05+zoo(;3gov
6SL7-GT
44— [
OR 12AX7 02 002
IN
3 \
& IMEGS 120K
Sk 105 < F & +
T | ::a.sx::z.zx%lol L

original model. The response of this

| eireuit is approximately flat from 500

to 20,000 cycles with a rise of 6 db per
octave below 500 cycles with the switch
open. Closing the switch causes the
highs to roll off at the rate of 20 db
per octave above about 4,000 cycles.

High-grade resistors and capacitors
minimize circuit noise. Use wire-wound
resistors for the plate loads (120,000
ohms) and for the 3,600-ohm cathode
resistor. Use shielding and a compact
layout to reduce hum pickun. Noise and
hum level of various tubes vary over
comparatively wide levels. Iland-pick
the tube for low noise and hum.

Pickering also makes a similar pre-
amplifier with built-in power supply
(model 230H); and the 132E record
compensator, with six h.f.-rolloff curves.
(The plate resistors may be made up of
two 56,000-ohm (or 51,000-ohm) re-
sistors in series, as higher ohmages are
available only in expensive high-wattage
ratings.—Editor)

-end-—
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OPEN WIRE
TRANSMISSION LINE

® /10 the loss

® Lifetime Installation

® Clearer Pictures

® New low Price

INCORPORATED
1041 Forbes St. ® Pittsburgh 19, Pa.

Operate 2 sets
from 1 Antenna
with the

TELEMATIC
ADD-A-SET

TV Receiver Coupler i
SAVE
money! labor!
materials!

E !7; vefflare L
e X

QeeO

Lo

o Highest efficiency transformers used.
¢ Operates in fringe areas.

e High pass filter action.

* No inter-set coupling. i
» Eliminates soldering, screw terminal.
e Compact, mounts inside cabinet.

Soid by leading Jobbers Everywhere
Send for FREE booklet on TV INTERFERENCE

1952

'Technotes

RE: INTERMITTENT GHOSTS
In the “Television Service Clinic” of
the
quired as to the cause of intermittent
ghosts in the Techmaster 630 type re-
ceiver. I had this trouble in my Tech-

master 630 and traced it to an inter- |

mittent plate-coupling capacitor be-
tween the first and second video i.f. am-
plifiers. This trouble can be caused by
leaky or intermittent coupling capaci-

tor anywhere in the video i.f. strip. 1 |

suggest that he get some high-quality
270-uuf capacitors and replace those
now in the set.—E. F. Scheer

(We received several phone calls trom
readers who advised us that the con-
dition was probably caused by inter-
mittent coupling capacitors. It seems
that this trouble is common to many
630-tvpe sets.—FEditor)

UNUSUAL SERVICING TROUBLE

An RCA model 87K1 that came in for
repairs exhibited every sign of a de-
fective volume control. Moving the con-
trol knob even a short distance caused
a terrific seratching sound and the vol-
ume would shift erratically from high
to low. I doubt that any service tech-
nician would have hesitated to order a
new volume control. That’s what 1 did.
But, I first decided to check the tubes.

Two, the 6F5 and the 6H6 a.v.c. tube, |

were a bit weak. We replaced them and
then turned on the set to note the per-
formance. When the set came on
played like new; volume was high, tone
quality was excellent. Not a sign of
scratehiness was evident in the volume
control. It was as silent as a tomb over
the entire length of travel; not a trace
of noise could be heard from it.

More than a little puzzled by the
errorr in my original diagnosis. I re-
placed the old tubes and tried the vol-
ume control again. Sure enough. there
it was—the seratching was just as bad
as cver! We never found out why two
weak tubes could cause a condition with
all the symptoms of a defective volume
control, but we do know that replace-

ment of the volume control was com- |
| pletely unnecessary.—Jaosepl Anorose

1950 SPARTON SETS

Late in 1959, the shortage of resistors
made it necessary to use resistors which
were improperly color-coded. These
units meet all specifications except color
identification markings and were in-
spected at the factory to insure proper
resistance. Therefore, if it is necessary
to replace a resistor in one of these
sets, please refer to the schematic dia-
gram for the correct resistance value.—
Sparion Service Bulletin

SERVICING TV SETS

When servicing a TV set, be sure to
check the 5U4-G rectifier socket before
turning the set on end or on its side
to get at the under side of the chassis.
Pins 1 and 4 must be in the vertical
plane or the filament is likely to sag
and short to the plate. thus causing
the tube to blow out. I had the sad ex-
perience of blowing a couple of new
tubes before I realized the source of
the trouble.—Paul Trinkle

www.americanradiohistorv.com

March, 1952, issue, a reader in- |

it |

TRIAC TRANSIORMER MANBEACTURING COMPANY

185 RGBS 34, CALEORNE. U S & Catai80 W42

 CATALOG TR-52
- featuring:

“*HS” (hermetically sealed) trans-
formers to MIL-T-27 specifications

High quality Audio transformers
400-cycle Power transformers
“TRIJET” Miniature transformers
Toroids

General Purpose transformers for
television and radio replacement

Geophysical transformers
Amplifier Kits

Write for Catalog TR-52 today
or pick up your copy at
BOOTH 1201
WESTERN ELECTRONIC
SHOW & CONVENTION
Long Beach, California
August 27-28-29

Plant, General Offices: 4055 Redwood Ave.
Venice Area, Los Angeles, Calif.

Address correspondence to: Box 17813
Los Angeies 34, Calif.
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Technotes

ARCING IN OLYMPIC TV SETS
~ Unusually high humidity and heat
may cause arcing and corona discharge
on the underside of the 1B3-GT socket
assembly. This condition may be cor-

b

in approximately the same for-
mer position.

Solder the tube-socket retainer
ring to the nearest corona but-
ton. Reassemble cage to chassis.

reczed by the following procedure:

1.

2.

Procure ceramic insulator Lkit.
(Part number SB51-13)
Remove screws holding high-
voltage cage to chassis; remove
tube clip leads and high-volt-
age clip lead. It is unnecessary
to unsolder any leads.

Turn cage over. Remove two
screws holding bakelite plate to
side of cage and mount two ce-
ramic insulators to plate. Fas-
ten two spade bolts to opposite
ends of ceramic stand-offs and
mount assembly to end of cage

5. Check rubber cover on high-
voltage capacitor and on second-
anode lead for dust and mois-
ture. Dress leads carefully.

Olympie Television Service Bulletin

ADMIRAL 30A1 TV CHASSIS

Hum or black bars across the picture
can be caused by a faulty input filter
capacitor in the B supply feeding the
video and sweep circuits. This capaci-
tor, connected to the 5U4 side of the
2-henry filter choke, should be replaced
with a 40-uf, 450-volt unit.—Wilhwr .J.
Hantz

5

the BIG 10

fabulous
10 element

Yagi

The highest goin Yagi in TY his
tery: 12 DB single, 14%; DB
stacked (78% stacking gain).

“Boom Braced” (low band) to
pravent picture flicker.

600 Series

element

Yogi

# Highest goin of any

(

5 element Yogi: over
9 DB single, 12 DB

stacked.

® Full 100% stacking
gainl

MEMBER

INTEN N
1ANUs AcTURERS
3 Brotiarion

major benefits

are provided by

do
you
get
these

e 2t

e

Major Benefits

in your present TV installations ?

Adjustable impedance eliminates mismatch
to 300 obm line in single and stacked
arrays.

Wider spaced elements, on longer cross-
arms, for stifl higher gain.

Up to 100% additional gain in stacking.
And you don’t pay for stacking bars!

. i List Prices
Channel Master Z-Match Yagis which are N [
essential to better, more profitable fringe
installations. No other Yagi gives you any 713 | 7.65] 13.89
of them! However, in the Z-Match Yagi, You 2-3 | 17.65| 31.94
get all 4 features — at no extra cost. 4-5 | 16.67 | 28.47
Write for new catalog [ 16,67 | 25.69

ELLENVILLE,

CHANNEL MASTER CORP.

f.
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DU MONT RA-103 TELESETS %

Separation of sound and picture, ae-
companied by a strong hum on either
side of the sound center frequency, has
been the coniplaint on several of these
sets. In each case the trouble was traced
to a shorted .0068-uf screen bypass in
the first 6AGSH picture i.f. amplifier.
Replacing this capacitor clears up the
trouble.—A. D. Marikle

CHECKING AUTO-RADIO FUSES
Visual inspection of auto radio fuses
will not always tell you if they are bad,
because some of them blow out at one
end instead of in the center. Test the
fuse with a low-range ohmmeter be-
cause just a few ohms of resistance n
the fuse will allow a good vibrator to
operate but will not supply prover

heater voltages.—Peter J. Foradas

SERVICING 3-WAY SETS

Many of us tend to underestimate
the value of a variable-voltage line
transformer when servicing three-way
portables. One of these sets was brought
in because it had stopped playing while
being operated on the power line. It
didn’t play in the shop until we re-
placed the 1R5 oscillator tube. We re-
turned the set to its owner after al-
lowing it to play normally for a few
hours. The next day, the set was re-
turned with the same complaint. It
had stopped playing during the day and
had been left turned on and plugged
into the line. It started to play again
in the middle of the night and woke up
the whole family.

Plugging the set into the output of
a variable-voltage line transformer, we
found that it would not start to oper-
ate until the line voltage reached 120
and would cut out again when the volt-
age dropped to abhout 115.

The trouble was cleared up by substi-
tuting a 75-ma selenium rectifier for
the 50-ma unit in the set. Apparently
the original did not pass enough current
at normal line voltages, although its
forward and Dbackward resistances
checked o.k. on an ohmmeter.—Walter
Stern

MOTOROLA AUTO RADIOS

Replacing the cloth cover of the
speaker grill with a well-grounded cop-
per screen often eliminates ignition
noize and similar interference which
may enter the set through the speaker
opening. This practice is equally use-
ful in other models having the speaker
mounted in the receiver cabinet.—

0. C. Vidden

SERVICING TV INTERMITTENTS

Many compactly-built TV receivers
develop intermittents only after the set
has heated up during several hours of
operation. The intermittents seldom ap-
pear when the set is removed for serv-
icing because the added ventilation
prevents the temperature from rising
to the point where intermittents begin.

Mr. Richard Wiseman, of Tomaso's
Ine.,, 7115 West Grand Avenue, Chi-
cogo, I, has found a practical zolution
to the problem. He simply uses a home

RADIO-ELEZTRONICS
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S

{ I¢s Easy,

L ;~.,._--'.|~‘"e*é||_.”‘.lel.-

to Begin
With This

e Easy To Operafel.
¢ Easy To Assemble!

POWER INPU
2 BAND O

single wire antenna.

Me to 3.75

- ¥
.

T 25 WATTS

PERATION

Features: Untuned Pierce type crystal oscillator. Oseil-
lates freely with any type crystal. Tuned output ampii-
fier with pi type tuning system. Works with simple
No meters required for tuning
and loading. Complete with tubes
foolproof pictorial wiring diagrams. Operates on 3.7
Me¢ and 26.96 Mc te 27.23 Me.

Philmore Model NT 200. Complete, less crystals.

Address Orders to Dept. RE-8
Write For FREE FY! Bulletin

standard key and
Order

HOLESALE
RADIO PARTS €CO., Inc.

311 W, Bal

timore 5¢F.

BALTIMORE 1, MD,

220-110 vV AC
STEPDOWNS

Umverséi
POWER XFMRS

Vibrator Input: 8/12/24/
110 vDC.
: 115/200 VAC,
0 Cy.
Output 230-0—-230 V, 40
A

6.3 Vv,
Whlle they last. .$ .49

WEADSEYS

i

300 ohms imp..
using R-30 elements. Same
as HS-30 but plush vel.
vet ear cushions are more
comfy. Kill all background
noise. With 6 in. cord and
PL-S4 plug. Supplied in
kit form with headband,
2-R-30 elements, 6 rub’
ber inserts (4 extras). As-
sembled in 8 min. Roll
Your Own ....... $2.49

Meadset,

INVERTERS

11s% oe_1is vac
VERTERS

Rated SO0 int

and 35GW Coptin.

Bran ew,

Famous M#r, $75.00

RU/GF CGOIL SETS

SINGLE BAND RCVR
UNITS

Price:
$1.50
each

5
XMTR. COIL SETS

2000-2500 KC
30C0-3675 KC
3675-4525 KC
8000-7350 KC
7350-9050 KC
$1.79 EA.

RADAR TRAINER—15C
Bench set designed for
training personnel in use
ol Asn radars, or any sets

“g'’ presentatuon
Wnte for Info,

RU/GU AGCESS.
Remote Qumng box type
cw23niz -$1.75 ea.
Xmtr. cqntrol box. CW-
23097 1.869

Mail orders promptly filled.
Send M.0. or check only.
Rated concerns send P.

131 Liberty St. Dept. C-8

All prices F. O, N.Y.C.
Shipping sent C 0. D.

0. All mdse. subject to prior
sale. and prices subject to change without notice.

COMMUNICATIONS EQUIPMENT CO.

New York City 7, N. Y.

) ‘o; An . 2
AMATEUR .RADIO= t,

NOVICE"
TRANSMITTER

& POWER SUPPLY KIT.
A Real Value For The Beginner!

s
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hair dryer to blow a - stream of warm.,

fdirfon the"” suspected parts, ‘thus T szmu Bl

latmg can m~the’-cabmet condltlon.
S L Cheﬂtolé i B N

60-C_YCL! D'ISTO.ITION IN“TV_ SETS

A strong 60-cycle signal in video
or horizontal-sweep circuits may cause
a heavy horizontal bar across the
screen, wavelike-distortion at the sides
of the raster, or both. This trouble is
easily identified and simple to localize.
A trouble which is often deceptive and
difficult to diagnose occurs when just
a small amount of 60-cycle voltage finds
its way into the video or sweep circuits.
The result is a slight distortion or in-
terference pattern in the picture. Dur-
ing some programs, the distortion is
motionless and is likely to pass un-
noticed. On others, it may move vertical-
ly and be very annoying to viewers.

The interference pattern is stationary
when its frequency and that of the
set’s vertical oscillator are exactly the
same, as is the case when the TV synec
generator is locked in with the 60-cycle
power source supplying the TV set.
Thus the interference is usually motion-
less on local programs. However, when
the local station broadcasts programs
originating at a distant point, as is the
case with many network programs, the
frequencies of the vertical oscillator
and the interference will be slightly
different and the distortion will drift
vertically.

Whenever you receive a complaint of
distortion or interference of this type,
be sure to check the set on a network
program and examine the picture care-
fully for a faint horizontal bar and
slight bending at the sides of the raster
The sources of this trouble are the
same as when the interference is much
more severe but it may be more difficult
to localize. The hum may be caused by
heater-to-cathode leakage in the piec-
ture tube, d.c. restorer, video ampli-
fier, video detector, picture i.f., or tuner
stages. It can usually be tracked down
with a scope, with an r.f. detector
probe added for the stages ahead of
the video detector. It may also be due
to insufficient filtering in the B supply
circuits to these stages, or to capacitive
or inductive coupling between signal
and heater leads. A speaker field coil
can cause similar troubles, and occa-
sionally the antenna lead-in wires may
pick up strong 60-cycle fields from
power lines or machinery.
Ramsey

SENTINEL 421 AND 423

Symptoms: No high voltage, horizon-
tal oscillator not working, and 50-150
volts positive on the grid of the control
section of the 6SN7 horizontal oscillator
tube. This is caused by a shorted or
leaky coupling capacitor between the
horizontal output transformer second-
ary and the 6AL5 phase-detector tube.
The condition can be cleared up by re-
placing the capacitor. It is advisable to
check the diode load resistor and the
plate resistor of the reactance tube.—
Arthur D. Marikle

—end—
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" SUPERIORITY!
& Y
by 7 3

Model 104
{20,000 ohms
per volt meter)
= 412" SQUARE METER (50
micro-amperes-Alnico
magnet)
= Includes carrying strap
5 DC Voltage Ranges at 20,-
10 ohms volt to 3,000 V.
L] Ac Voltage Ranges to 3,-
00 V.

3 Resistance Ranges to 20
S,

meg:
Also 3 AC & DC Current
Ranges at

508 Ranges$26.95

Model 102
(1000 ohms
per volt meter)
* 3" SQUARE METER
* 3 AC CURRENT RANGES
(0-30/150/600 ma.)
* Same zero adjustment for
both resistance ranges
(0-1000 ohms, 0-1 meg-

ohms
5 DC & 5 AC Voltage Ranges
10 3,000 Volts

Also 4 DC 314.90

Current
# Ranges
Model 103
(1000 ohms
per volt meter)

s 415" SQUARE METER

¢ 3 AC CURRENT RANGES
(0-30/150/600 ma.)

* Same zero adjustment for
both resistance ranges
{0-1000 ohms, 0-1 meg-
ohms)

Sames Ranges as Model 102.

gllsa% Ranges 318 75

gnaor(:;'I ‘1;0315 with plastic
519,25
.

MI of the nhnve have molded bakelite cases.
% Wirite Dopt. RE- Bior Free Complete Catalog

g “af itheie ond other Instruments.

]

— Ses them at your Jobbers —

Electronic
Heasuramems Corp.

Finds Intermittent

Condensers Instantly
Pres-probe’s sliding tip BEl]
with varizble resistance
prevents condenser
healing. Tests with
power on. Requires
no adjustment. Stops
guesswcrk. Saves
time, Convenlcn(
probe size (7% ” long)
Satisfaction guaranteed

See Your Dist, or Order Direct

1"’ PRES-PROBE CO.

4034 N. Sixth St., Milwaukee 12, Wisc.

Fn;lpw
U. 5. A.
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CVA-500 end-fired
array — excellent re.
! ception in the fringe.
Rugged — wup fast,
stays fast.

SP-6J Triode Tube
Boosters . . . new
beauty , , . excellent

performance in semi.
fringe and fringe. U/L
approved.

SP-6 Pentode Tube
Booster with external
gain  control :
ideal in the extreme
fringe. U/L approved.

HG-450 Hi-Gain
open transmission line
is Copperweld ., .
far stronger!

LA-3 lightning arres-
tor — static discharge
eliminator for twin

lead or open line.
Mounts flat or to
mast. U/L approved. ¢

STYLE 8 and 10 ele:
ment yagis . . . real
uniquely steel-braced.

ask him for RMS products

RMS, New York 60, N. Y.

THE FUND REACHES
$9.654.76

HELP -

FREDDIE-WALK
FUND

It is with great pleasure that we ac-
knowledge the continued response to the
Help-Freddie-Walx Fund, contributions
to which are still coming in from far
and wide. Inaugurated over two years
ago, the fund was started in an attempt
to supply some of the thousands of dol-
lars that will be needed in the fight to
aid Freddie Thomason, little son of
Herschel Thomason, radio technician
of Magnolia, Arkansas. For four-year-
old Freddie was born without arms and
legs, and all his life he will be dependent
upon mechanical appliances.

But already he is mastering the rudi-
ments of walking by artificial means.
As his father wrote recently: “Freddie
received his new legs and he can practi-
cally walk on them. He can pick them
up one at a time, but still has to master
the forward motion. The legs are about
three inches longer, and make him look
like a very grown-up boy. Our hopes
for him are very high now, and we know
that he will be walking more than ever
before long.”

The faith and encouragement of his
parents are mirrored in the many letters
we here at RADIO-ELECTRONICS receive
each month. Typical of the personal in-
terest our readers take in Freddie are
the following excerpts:

From Jacob Shapiro, Brooklyn, N.Y.:
“I like the way Freddie smiles in your
latest issue. Here is my check.” And
from Juli, New York City, we get the
following comments: “I derive a great
deal of pleasure helping Freddie walk.
Having made contributions in the past,
I feel it my duty to write this letter.

With prices high and salaries at a
standstill, it’s difficult to make large
donations. Many times I wanted to send
a little something, but every time I
felt I could spare a little more next
week. Many readers must feel the same
way. So kindly accept my modest dona-
tion. I hope the many who have helped
Freddie in the past will do so again
and again.”

We should like to point out to Juli,
and any others who have heen afraid
that their donations might be too small
to be of any importance, that NO dona-
tion is too small for our sincere appre-
ciation and acknowledgment. Every lit-
tle bit helps!

We should also like to make special
note of a donation of $34.10 sent in by
Dixon J. Helmick, E.T.1, in the name of
the E-T Gang on the U.S.S. Boxer.
Many thanks to our servicemen who
take time from their varied duties to
contribute to this worthy cause.

Please send your contributions, large
or small, from time to time. Make all
checks, money orders, ete., payable to
Herschel Thomason. Address letters to:

HELP-FREDDIE-WALK FUND

¢/0 RADIO-ELECTRONICS Magazine

25 West Broadway
New York 7, N.Y.

www.americanradiohistorv.com

How many times have you lost money because_of a
mistake in figuring? Do you know how to figure
quickly and correctly? Can you figure discounts, in-

terest rates, taxes and all the other calculations
you meet up with in your daily life?

Are you having trouble qualifying for Civil Service
Exams or Armed Services Promotions, because you're
not up on mathematics?

ILLUSTRATED

Here is the book that gives you a good background
in mathematics; that takes all the irritation and
drudgery out of it. You don't need to be scared of
mathematics, because here's the subject explained
without frills, without useless computations. Here's
the book for men in radio jobs; for business men;
technicians and craftsmen, explaining and answer.
ing everyday mathematic problems in easy-to-un-
derstand words and illustrations.

A BOON TO EVERY
RADIOMAN

The Radio Technician will find information on the
following: Ohm's Law-—Resistance—Reactance—Ca-
pacities—Inductances.

The valuable tables are multiplication and division
table. Sauares; Square Roots: Cubes and Cubic
Roots Tables. Areas of Circles Table. Common
Fractions reduced to Decimal Table. Factors and
Prime Numbers Table. Table of Multiples.

Yes, it's the key to a simple understanding of
mathematics. It's a real home-study course in mathe-
matics for the man who's alert to its importance in
the world today.

ELEMENTARY MATHEMATICS
® EASY — SIMPLIFIED — PRACTICAL o

~~----CONTENTS OF BOOK ------

CHAPTER 1. Arithmetic—Addition—Subtrac-
tion—Multiplication—Division.

CHAPTER H. Factoring and Cancellation-—
Fractions— Decimals— Percentage—Ratio
—and Proportion.

CHAPTER IIl. The Metric System.

CHAPTER 1IV. How to Measure Surfaces and
Capacity (Geometry).

CHAPTER V. Powers and Involution—Roots
and Evolution.

CHAPTER VI. Mathematics for the Manual
and Technical Craftsman—Thermometer
conversions—Graphs or Curve Plotting—
Logarithms—Use of the

Stide Rule.

CHAPTER VIl. Special Mathe- ONLY
matics for the Radio Tech-
nician.

CHAPTER VIll. Commercial .
Coalculations — Interests —
Discounts—Short Cut POSTPAID

Arithmetic.
CHAPTER IX. Weights and Measures—Useful
Tables.
STAMPS, CASH OR MONEY ORDER ACCEPTED
Send Today for Your Copy of This Indispens-

able Book. It Can Be Carricd Rceadily in
Your [’ocket. (Size 6 = 9 in.)

TECHNIFAX,

Enclosed find $1.00 for which send me ELEMENTARY
MATHEMATICS prepaid.

100 East Ohio St.
Chicago 11, Ilii.

Name

Address

City & State

RE-8-52

RADIO-ELECTRONICS
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TO TIGHTEN

The Now "PR”

RockeTENNA

SERIES
OF COMPLETELY PRE-ASSEMBLED

CONICAL

ANTENNAS

"QUICK-AS-A-WINK"”
CONSTRUCTION
® Amazingly powerful signal reception
on all channels.
® All-aluminum construction.
® Lifetime factory warranty.

® Sold thru selected, legitimate dis-
tributors only.

Write for New Complete Catalog t-1

PRODUCTS

152 SANDFORD ST.
BKLYN. 5, N. Y,

COMPANY

=i RADIOS

T8 Jband  Elockoc andfor batery

1 TELE\'ISIOH

T | TEST INsTRUMENTS
S | ARKAY —Radio Kits, Inc.

Write far FREE Cotolag
120 Cedar 5t., New York &, M. Y.

WANTED

BDIIND Telenhone Switchhoards, BDI00 Telegranh
Switchanards, BD90 Power Boards, EE(0I V-F Ring-
ers, BE72 Cahinets. FMI(9 Frames. RA43. REC30,
KS5088. RA87, RA37, RA9| Rectifiers, BD10I Test
Boards, §B6 Switchboards. Type CFiA, CF3A, CF28
Carrier Equipments. Any condition and Guantity.

Box 752-1 Radio Eiectronics
25 W, Broadway, New York 7, N.Y.

! |

FAMILY CIRCLE CONTRIBUTIONS

Balance as of May 19, 1952 ...... $ 551.50
Mary Westerlind, Brooklyn, N. Y. .. 2.00
$ 553.50

RADIO-ELECTRONICS CONTRIBUTIONS
Bolonce as of May 19, 1952 .. .. .. $9,026.16
Ancnymous, Boston, Mass. 1.00

Anonymous, Albuquerque, New Mex. 1.00
Anonymous, Kew Garden Hills, N. Y. 2.00
A Reader, Chicago, Hil. ... ... 1.00
C.R.Buchanan,W4JBV, Disputanta,Va. 3.00
E. J. Cozeman, Shrevepert, La. . ... 5.00
John L. Cooper, Petal, Miss. ... ... 1.00
C. J. Dempsey, Euclid, Ohio ... ... 3.00
From the ET Gang on the U.S.S. Boxer 34.10
Juli, New York, NUY. o0 . 1.00
Williom P. Oieffenbach, c¢/a Post-

master, San Francisco, Cal. ... .. 10.00
Lt. Wille J. Rivers, Shaw AFB, S. C. 5.00
Jacab Shapiro, Brooklyn, N. Y. .. .. 4.00
Mr. & Mrs. F. Walsh, Castleton-on-

Hudson, NL Y. .o .. ... 1.00
T. J. Welch, Brooklyn, N. Y. .. ... 3.00

RADIO-ELECTRONICS CONTRIBU-
TIONS Received to June 19, 1952.$9,101.26
FAMILY CIRCLE CONTRIBUTIONS 553.50

TOTAL CONTRIBUTIONS to June 19, 1952.$9,654.76

i%abio— Thirtp-Five Prars dAgo

Iin Gernsback Publications

HUGO GERNSBACK
Founder
Modern Electries

Wireless Association of Amerie: 1908
Electrical Experimenter . . ... 1913
Radio News .. ... ... 1919
Science & Invention 1920
Television ... ....... L1927
Radio-Craft ... . 1929
Short-Wave Craft ... 1930
Tetevision News ...................... 1931

Some of the larger libraries still have cobies of ELEC-
TRICAL EXPERIMENTER on file for interested readers.

AUGUST, 1918
ELECTRICAL EXPERIMENTER
The Magnetic Storm, by H. Gernsbhack
The Phenomena of Electrical Conduc-
tion in Gases, by Rogers D. Rusk,
M.A.

Memorizing The Code, by Harold A.
Bauman

New “Glass Slate” For Teaching Hook-
Ups.

An Improved Condenser Scale.

A Different Rotary Switch.

The Design and Use of the Wave-DMeter,
by Morton W. Sterns

—end—

From the earliest days of Radio. . ..
to the present aro of Television . . ..

<[E>WIRES

“Made by Engineers for Engineers”
CORMISH WIRE CO., Inc, — 50 Church 1, N.Y. C.7

SENDING .~y
RECEIVING=* .,
Be a
receive messages in code by telegraph

"'key’’ man, Learn how to send and
and radlo e needs th

men for jobs Good pay, adventure, in

teresting work. Learn at home quickly

through famous Candler Systemn, Qual

ity for Amateur or Commercial LI
cense, wme for FREE RnOK
ANNLER SYST CO,

Dent. 3-J, an")28 I)cmerl COIO JU.S.A

AUGUST, 1952

é/uug’.

“Glad to see wou—couldn t keep my hus-
band from tinkerin’ with it any more.’

www.americanradiohistorv.com

K

is FIRST again
with this .

RGP

“DO-ALL”

TV Set and Tube Tester

(Includes VT Voltmeter and Reactivator)

MODEL 808

TV- RADIO - CR TUBE
TESTER and TV VOLTMETER

All in One Unit:

A TUBE TESTER

A CATHODE RAY TUBE TESTER

A CATHODE RAY TUBE REACTIVATOR
A VACUUM TUBE YOLTMETER (AC-DC)
e AN OHMMETER

Housed in handsome handerubbed

oak carrying case with test leads,
isolation prabe, batteries, etc. Size

1212”7 x 1234” x 434", weight
124/ ibs.

MODEL 808—complete, ready
to operate................

NET
High Voltage Multiplier Probe for Modet
B80R Extends Range of VTVM to 30,000 -
Its.

MODEL No. HVMP-1 NET

Write for our latest RCP catalog fo Dept. RE-8

RADIO CITY PRODUCTS CO.,INC.
N

152 West 25ih Shroei

Mew York 1, N, ¥.

L. 8.8 8.8 888 888888888 88848884 s

WE NEED YOUR
EQUIPMENT
WE PAY TOP $3$ FOR:
RADIO RECEIVERS | CLAMPS
TRANSMITTERS PLUGS
ARC-1 CORDS
ARC-3 RELAYS
ART-13 TELEPHONE
CONTROL BOXES MATERIALS

INDICATORS
AN CONNECTORS | WE BUY ANYTHING!!
Write, Wire Today!
Tell us what you have
TALLEN COMPANY, INC.

Dept. RE, 159 Cariton Ave.
Brooklyn 5, New York

e e e e e e e sk gk sk ok ko ko ok kok ok ok ok ok ok ok

33028 2 5 32 3 2 o o o o o
22242 343 24 2 o4 3 2 22 o o 2o
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MONEY- S'A\im kTSt

'No |—Basic | fube frcmlng kit Slmple fo con-

struct complete with™dll parts” one tube’ and
headset diagrams and ‘instructions included.
Use 1-354 tube and a 67Y; von Battery. Price
$3.95—less Battery.

Kit No. 2—2 tube Amplifier Kit complete with
50Lé, 3525, and 4” PM to convert Kit No. | to a
3 tube set for loudspecker operation, $4.95

Kit No. 3—A low-priced § TUBE KIT designed
for high sensitivity, excellent selectivity and good
tone quality. Uses 25Lé, 256, 6SQ7, 6SA7, 6SK7,
45K7 t an easily constructed’ circuit. The & Tube
Kit is shipped with ali parts, including punched
chassis, resistors, condensers, coil, sockets,
Speoker hardware, etc.

And ot a closeout price of only $6 95

less tubes and cabinet

Extra for matched set of six tubes
for kit

$3.25

5 TUBE AC-DC SUPERHET KiT

Kit No. 4—Five Tube superheterodyne kit, A.C.-
D.C. contains all components required to con-
struct this latest design, hlghlv sensitive super-
heterodyne broadcasf receiver complete with
black bakelite cabinet {excludes wire and
solder) Price $7.95

Extra for a kit of § tubes (12ATé,
3SWA, 50C5). Price $3.25.

128A6, 12BES,

Electronic Code Practice Oscillator
& Blinker Kit

AC/DC or Battery Operated!

Kit No. 5—One of the most practical Code Prac-

tice Oscillators ever designed, yet one of the

simplest to build and operate.

Can be used with any number of headphones.

Adjustable Pitch Control—Any type of head-

phone can be used.

No warmup time—ready to operate instantly

Simple ond safe to operate

Operates anywhere—with AC or DC power, or
from a 90 volt Miniature Battery

Learn Blinker Code with flashing light

Blinker can be used as signaling device

International Morse Code included

Kit each 5195 Assembled 5295

THREE TUBE PHONO AMPLIFIER

An csse:jnbleld unit ready for installation using
tone and volume control and six feet
$2.95

of rubber cord

{Not including Tubes)
With Complete Set of Tubes

PHONO OSCILLATOR

Wireless phono oscillator transmits recording for
crystal pick-yps or voice from carbon mike
through rodio without wires. Can also be used
as an intercomm by using P.M. speaker

as mike. Price (excluding tubes) 52-95

With Complete Set of Tubes...............

.$3.95

Satisfaction guaranteed on all merchandise
All prices subject to change without notice.

Write for FREE Catalog.

RADIO DEALERS SUPPLY CO.

154 Greenwich St. New York &, N. Y.

"specxﬁcatxon
‘TRANSFORMER CORP., Chicago, was pro-

~announcement by Jerome

Eugene J.. Flesch,-who had been chief
“engineer of " STANBARD

moted to the posmon of assistant fo the
-general sales” manager, accordmg to an
J. Kahn,
Stancor president. He will assist Gil-
bert C. Knoblock, general sales man-
ager, in sales and distribution.

Frank B. Powers was elected vice-
president in charge of manufacturing
at a meeting of the Board of Directors
of P. R. MaLLory & Co., Indianapolis.
He came to the company from Federal
Telephone and Radio where he had been
vice-president in charge of operations
and a member of the Board of Direc-
tors.

Charles Castle was named sales man-
ager of the Distributor Division of
WEBSTER-CHICAGO Corp. Charles Dwyer,
former service manager, succeeds
Castle as assistant sales manager of the
Distributor Division. Both men have
been with the company since 1948.

Samuel B. Williams was promoted to
assistant to the president of SYLVANIA
ELEcTRIC PRODUCTS. He had been direc-
tor of public relations since 1949.

T. M. Douglas was elected a vice-
president and director of FEDERAL TEL-
EPHONE AND Rapio Corp., Clifton- Pas-
saic, N. J., affiliate of International
Telephone & Telegraph Corp. At the
same time, S. J. Powers, manager of
Federal’s Selenium-Intelin  Division,
was elected a vice-president. Douglas,
who had been works manager, will now
serve as general works manager.

Victor Mucher, president of CLARO-
sTAT MFG. Co., Dover, N. H., and Aus-
TIN C. LESCARBOURA, head of the Croton-
on-Hudson, N. Y., advertising agency
which services the Clarostat account,
were awarded gold wrist watches and
testimonial scrolls honoring their quar-
ter century of service to the company.

. . . George W. Henyan resigned as
chief of the components branch of the
Electronics Division of the NATIONAL
PropucTiON AUTHORITY. He returned to
General Electric as assistant to the
general manager of the Tube Depart-
ment. Robert O. Bullard, who had been
manager of manufacturing for indus-
trial and transmitting tubes, advanced
to Henyan’s former position as mana-
ger of industrial and transmitting tubes.

. . Joseph J. Kearney, A. K. Mallard,
and Ted Martin, Jr., former field sales
representatives for the RCA TuBg DE-
PARTMENT, were promoted to be distriet
managers of the East Central, South-
western, and Northeastern districts, re-
spectively.

... Albert Saunders and C. Pat Walder
were appointed district managers for
ALLIANCE MANUFACTURING Co., Al-
liance, Ohio, in the first of a series of
decentralization moves by the company.
Saunders will be responsible for all
field men east of Altoona, Pa., and
Walder will handle the new western
district. Both have been with the com-
pany for three years.
—end—
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HOW 70...
SERVICE TELEVISION

Completely illustrates
advanced TY servicing
techniques with the
latest HICKOK Universal

Video Generator.

Free — Send for your

copy today.

THE HICKOK ELECTRICAL INSTRUMENT CO.

10531 Dupont Ave. * Cleveland 8, Ohie

Follo

anrers

FOR 1952
m get chilled nor bathe

too long in cold water.

become fatigued from

overwork or play.

mix with new groups.

take children out of

i

camp or playground where

there is good health
supervision.

Recommended by

THE NATIONAL FOUNDATION
FOR INFANTILE PARALYSIS
RADIO-ELECTRONICS
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Communications

DUTCH CRAFTSMANSHIP
Dear Editor:

In the four vears I have been reading
RADIO-ELECTRONICS | have seen only a
few articles from Dutch sources. Per |
haps "yvou will be interested in this
photograph of my home-made TV-Ra-
dio-Phonograph combination. The TV
set has a 12-inch picture tube, with a
250-ke r.f. high-voltage supply. There
is only one channel in Holland at the |
present time, transmitting a 625-line |

Use this big Clarostat TV Control Replace-
ment Manual! Almost 3000 control list-
ings of all the popular TV set models

and chassis. You can spot the correct

replacement for any wornout or defective i

TV control.
Best of all, your Clarostat jobber has that
right replacement in stock. No delay. m’

And it fits — electrically and mechani- /
cally — without fussing or cussing. Stays v Con A
put, too, for a profitable job. M'WUAL ACEMENT /
GET THAT TV CONTROL /]
REPLACEMENT MANUAL NOW! I/
Supply is running out. Send your dollar $g
bill and start saving time, trouble, money, ke .
in TV servicing. Or get your copy from o ~ 'ty -
your Clarostat jobber. ’ /
e o, /
- Y

ConZiots avied TPrioises

CLAROSTAT MFG. (0., INC. * DOVER, NEW HAMPSHIRE
IN CANADA: CANADIAN MARCONI CO. LTD., MONTREAL, P.Q., AND BRANCHES

i i
o
i

Mr. de Graaf’s homebuilt combination.
picture, with 50-cyele interlace (25

e el fihe Shanacl by B = .
HERE IS THE BIGGES1]
BARGAIN YOUEVER SAW!

me, and FM sound on 67.75 me. \
World’s finest 630 DX chassis

The broadcast receiver covers six
bands, and has a high-fidelity, 10-watt,

New CASCODE tuner assures hest
reception in fringe areas withont

push-pull amplifier with dual tone con-
a hooster. Handles all Cathode Ray
tubes from 16" to 247, Lproved 30 $ 0
tube super-quality TV receiver (in
! : cluding 3 rectitiers) mid. und li
come to the United States this year, and s Pic.

trols, also used for TV programs.
cense by RCA. Complete Less Pie-
cxpect to make my permanent residence

The phonograph has only two speeds
} g iy i ture Tube
in the State of Utah,
P. de Graar ST
‘ AND
Utreeht, Hollund With Hi-Gain standard coil tuner$ 50 Idivia “ARD BRAND TUBES
and R.C.A. Hi-Ii 12” Speuker. com (Manug, "’:1 Y Boxed and Guaran ed

18S refuses k

78 and 3315, since “45’s” are not
nsed in Holland—and a special light-

weight pickup.
I am happy to tell you that T hope to

R ) plete with knobs and hardware. jon “name g Der,
KARLOFF'S KEEPERS? Complete with I'ed. Taxes Paid. FALt TRA F)‘cm's" tubes ntllssz(' e 5
Ded® Blitor | Less Cathode Ray Tube..... ;Q; -89 | 6BHG 86
. - . , M5 T ) 8BKT s [ (SATE .6
In regavd to Mr. Richardson's letter s, All Mahogany IN5 74| epas 12 [ paagy 98
“Conversions Dangerous?’——in the i 1 I CABINET :gss ';g gg::« : 'slg :5:)\8 ':f'é
March issue of RADIO-ELECTRONICS, I | | Sonate e Sl 104 o gcug by e i
get the impression that we TV-Radio “‘,‘",j(‘,‘ e ix2A . lgg S 2 12BH7 £
technicians are being referred to as | | Eew DU 3as 4 g,'&ﬁ .66 :gssfg o
"' [ E i d .
parts replacers”. I concede that parts ‘ bt 2'o~ mabk 504 03 8%ar 6 350, M
must be replaced, but the technician 595.00 e 7 esiy i 1387 84
rmust have the knowledge and ingenuity | | — oasT . m st 2 gssds 1720
to find out which purt to replace. The R mybe ,ng,,?o g:,’:b‘ 15273 3383‘77 e 2?\%& 78
design engineer. like Frankenstein. has Guaranteed one 6ALs Wis g;gﬁ-f 9 500 )
created a monstex, and we technicians Soecial Offer! 3:?5 2 owd .b@: gg;vsa 52
3 . eclt y ° 5
have to turn it loose and keep it on the Chpams‘ vicwe | GAYE g 788 2 50ag o
l'ight path £ Tube and Cabinet 6BCS ,(7;9 7F7 et goss 73
' ') $239.50 [ gsEs o 7p 7xs o ig [ S0F2 - -
As to the reference to garagemen 6BGs 75 | IN7 84 Tizzz  H
the auto mechanie is a skilled technician J R 624950 | 4150 partiag g
b o o o ’ 3 “ sti
in his own right, but in a full day’s 9 Send for lateat chialog. s 119 only. Send for compete 1is.
Sy Ry ——

ork he does not use as much knowl-
VISIT OUR

edge as it takes to do one TV repair STEVE-EL ELECTRONICS CORP. e,
61 Reade S5t., New York 7, N. Y. COrtlandt 7-0086

jol
EUGENE RHODES Dept.

Kansas City, Mo.
AUGUST, 1952

wWWW . americanradiohistorv.com
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Become an

Elebtrwal Enomeer

e B. S. Degree in 36 Months

e Radio-Television Technidan
Certificate in 18 Months

By 1954 there will be at least two positions for
every engineering and technician graduate.
This College offers a tested plan that permits
you to enter these vast employment oppor-
tunities at an early date. First — you save
a valuable year through optional year-round
study. Second — you can receive advanced
credit for prior training gained in the armed
forces, other schools or field experience.

Enter Both Radio and Television
Through This Plan

12 months or one-third of the B. S. degree
course (Electronics major) — also brings
you the Radio Technician’s certificate. An
added 6-month course qualifies you for the
Radio-TV Technician’s Certificate. Recent
developments open unlimited opportunities
for TV technicians and engineers.

The Proven “UNIT CHASSIS SYSTEM”

of teaching was
developed here. It
“breaks down' the
TV set by stages.
You learn every
component of all
types and makes —
and are prepared
for future design
changes, including
the advent of color.

General Preparatory Course

Exclusive 3-month course is tailor-made to
help young men fulfill academic deficiencies
and meet engineering admissionrequirements,
Terms open October, Janvary, April, July
Over 48,000 former students from all states
and 23 overseas countries. Faculty of trained
specialists. Modern laboratories and equip-
ment. Nonprofit technical institute and
college in its 49th year.

MILWAUKEE

SCHOOL OF ENGINEERING

FREE -— Write for ‘‘Occupational
Guidance Bulletin,” *‘Your Career”
booklet, and catalog.

NELELELEETE LYY LYY

Milwaukee School of Engineering

Dept. RE 852, 1025 N. Milwaukee
Milwaukee, Wisconsin

Without obligation send Catalog for
Electrical Engineering, 13, 8. Degree.
major in (JElectronies ;O ower; 0 Your
Career’': Oceunational tuidance Bulletin
on: [J Radio-TV; 3 Electrical PPower

O Welding; (7 Heating, Refrigeration Air Conditioning
[IMechanical Engineering, 13.S. Degree; [] Preparatory.

Name. -.--Age

Address.

Zone.

City. State. =

If veterau, indicate date of discharge..
cosssssssssssessese

FLLLIEL YL L L L)

RADIO SCHOOL
DIRECTORY

DEGREE IN 27 MONTHS
Complete Radio Engineering course inciuding Telev.,
U. H. F. and F. M. Bachelor of Science Degree clso
Chem.,
Extensive ccmpus
well equlpped labs. Low cost. Prep courses. Personal-
ized, practical instruction. Founded 1884. Placement

in Mech., Civil,
Adm., Acct.

Elect., and Aero. Eng.; Bus.

modern bmldmgs

service. Growing shortage of engineers.
Prepare now for unlimited opportunities
chead. Enter September, January, March,
June. Write for catalog

TRI'STATE COLLEGE

2482 College Ave.

ANGOLA, IND.

TELEVISION

Big demand for graduates

B.S. DEGREE IN 27 MONTHS in radio including
TV engineering—VHF, UHF, AM and FM. Students
use over $100,000 worth of equipment including 2
large commercial type transmitters in new TV lab.
intense specialized course includes strong basis in
mathematics, science and advanced design in
radio and TY.

Hundreds of young men each year are earning engi-
neering degrees in this recognized institution. Start
any quarter. Many earn o major part of expenses
in this industrial center. Low tuition, Competent in-
struction. Thorough, intense, practical program,
Also B.S. DEGREE IN 27 MO. in Aeronautical,

Chemical, Civil, Electrical and Mechanical Engi-
neering, G.l. Gov't approved. Enter Sept., Dec.,
March, June. Free catalog. ENROLL NOW

INDIANA TECHNICAL COLLEGE

1782 E. Washington Blvd., Fort Wayne 2, Indiana

FOR THE FIRST TIME!

For several years you've read about the Don
Martin School now—for the first time—we are
prepared to offer a course by mail. You can
obtain your first class radio telephone opera-
tor's license from this special course. Opera-
tors are desperately needed now by radio and
TV stations as well as the aircraft industry.
Secure your future.

Be certain that your training is of the best,
enjoy the school recognized by the profession.
Write today for full information,

THE DON MARTIN SCHOOL OF RADIO
AND TELEVISION ARTS AND SCIENCES

Correspondence Section
1655 No. Cherokee, Hollywood 28, Catif. HU. 2-3281.

YOU GET 2

ABSOLUTELY THE GREATEST CABINET
BUY IN YEARS

101 uses for this sturdy
handsome black plastic
cabinet. Can be used
for TV boosters, re
mote control units,
meters, etc,

A GENUINE BAR
GAIN YOU CAN'T
AFFORD TO MISS,

2 53
Postpaid anywhere

S1ze 5347 x H7x 3147 in the United States
No C.0.D. Send check or money order.

i MANUEL KLEIN CO.

94-R CHAMBERS ST., NEW YORK 7. N, Y,

RADIO & TELEVISION
... TRANSMITTERS
LAB. WORK EVERY DAY

LEARN BY EXPERIENCE
REHRIG SCHOOL

11-13 5. GAY ST.
BALTIMORE 2, MD.
Lex. 3195

BE A

RADIO ENGINEER!

You can enter thls uncrowded. inter-
esting field. Defense expansion, new
devetopments  in  electronies demand
tralned technicians. Study all phases
rmlio & electronics theory and practice:
; FM; broadcasting; servicing; avia-
(mn, marine, police radio. 18-month
course equal In radio content to 4 yrs.
college. H.S. or equivalent required.
Begin Jan., March, June, Sept. Campus
life, Catalog
\MQLPHRADD TECHNICAL INSTITUTE

Oep Vvalparaiso, Ind.

RADIO and TELEVISION ELECTRONICS

in_all Technical Phases
New Classes (Day & Evening)
Start 1st of Dec., Mar., June, Sept.
FREE PLACEMENT SERVICE
for GRADUATES
For Free Catalog write Dept.
RCA INSTITUTES, INC.

RC-52

A Service of Radio Corporation of America
350 West 4¢h St., New York 14, N. Y.

STELEVISEC

4 ELECTRONICS and RADIO

kN i3 Engineering Laboratory and Classroom
W Training. Day and Evening Classes

i3 for illustrated Catalog

yar
ELECTRONICS INSTITUTE, Inc.

21 HEMRY, DETROIT 1, MICH.

TELEVISION-RADIO
ELECTRONICS

Training in all branches television, radio and elee-
tronics, FUC exam. preparation. Write for free catalog.
COMMERCIAL RADIO INSTITUTE

(Founded 19
38 W. Biddle St., ll.ll(lmnre 1, Md.
Approved by Maryland State Board of Education

You can’t beat

Radio-Electronics

for complete coverage of

RADIO, TELEVISION and AUDIO

wWwWWwW . americanradiohistorv.com
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Communications

JAM ON AM
Dear Editor:

Your June issue contained a letter
from L. 8. Bitton asking “Why not more
AM broadcast stations?” He says “The-
oretically the band is erowded—but not
practically.” I think any competent ra-
dio engineer will assure him that the
band is crowded to the gunwales, no
matter how you look at it. The stations
that he says “go off the air at 6 pm” do
so from sheer necessity because of this
extreme crowding.

My point is: FM is the obvious and
perfect answer, hence my sincere be-
wilderment at why anyoae should even
consider adding more units to the AM
band. and dces—do every-
thing that AM ever has, at less cost,
less technical trouble, and with greater
clarity. Its only dlsadvantage is a tem-
porary lack of receivers, which will be
corrected automatically by the very lack
of AM service which Mr. Bitton decries.
Except for long-distance clear channels
AM is dead—it just hasn't fallen off its
feet yet.

MARK T. McKEE, JRr.
WMLN, Mt. Clemens, Michigan

(The admitted lack of FM receivers
is, of course, just the point that those
who agree with Mr. Bitton consider
decisive. Even though FM stations are
erected in small communities, they ask,
who will receive them? But this lack
of FM receivers can be renedied,
whereas no amount of rationalization
can increase the available spectrum
space on the already badly overcrowded
high-frequency end of the present
broadcast band.—Editor)

FOR TV DX HOUNDS

Dear Editor:

I have been reading the article “TV
Pattern For The Future” in the May
issue of RADIO-ELECTRONICS. The changes
made or suggested for stations in New
York, Connecticut, and Rhode Island
make very good sense to rnie.

I worked on Mt. Washington, New
Hampshire, at an elevation of 6,288
feet. We were 145 miles from the near-
est TV stations in Boston, yet there was
never a day when we could not receive
them clearly. However, there was gen-
erally co-channel interference on chan-
nel 4 from WRGB in Schenectady, N. Y.
We were also able to get the low-chan-
nel New York City stations, but with
co-channel interference on 5 between
WABD and WSYR-TV (Syracuse,
N. Y)).

In the fall of 1949 a smoke layer from
forest fires in Canada gave us a chance
to log about 20 high- and low-channel
stations, including every sfation in New
York City and Philadelphis.

Our best dx was Jacksonville, Flor-
ida, on channel 2, although we were
never able to get anything from Dela-
ware, Maryland, or Washington, D. C.

If anyone is interested in conducting
tests on Mt. Washington, I suggest they
get in touch with Mr. Wallace E.
Howell, Director, Mt. Washington Ob-
servatory, 2 Divinity Avenue. Cam-
bridge, Mass. NOrRMAN TURNER
Cerro de Pasco, Peru

—end—
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don't throw it away. ..

weak picture tubes can be saved!

RE)

use ad

Picture Tube
VENATOR

¢/ Simple Plug-in Unit
¢/ Permanent Hook-up
¥ No Exposed Wires
¢/ Usable on All Size Tubes
v Automatically Operated
v Only 52.79 Dealer Net

Model “C*

Available at Local Jobbers
LABORATORIES, INC.

Whitehall Building

Far Rockaway, New York

60 Cycle Synchronous Motor . . 110V. Part nf
Watt-Hour Meter movement. (I(‘(l with pre-
cision-matched gears, worms,
4 Gang Variable Condenser . .
Var shaft. 7147x3L47x20 47 | .29
$0-200MMF Dual Mica Trimmers . . 15¢ B/1.00
MAGNET WIRE

"12 SCE 50 (l. /1. 29 ll)O ft./1. 98

0z, s

E...12
‘SU l’ E. .. 400 (l spor)l—
00[0'1 (4 Se_ 1/1.00
6 Volt Fil. Transformer, .4 amps. 3147"x212”x2” 1.95
=20 Push-Back Wire . . Red, Yel., Biue or
B 100 ft./ .89

RG- S‘A/U Co-Ax Cable 58 ft. coil 1.29
1/9” Sponge Rubber . . 3% wide. n roli .98
100W-100 Ohm Slider Resistor . . 1, . .79
120W-10K Ohm Fixed Resistor . . 5 .98
Phono Scratch Filter | . eliminates luedle hiss. . .98
1! SPEAKER SPECIALS!! . . 4 DYNAMIC
Oxford1—2500 ohm field ............. . $1.29

127 Dynamic . , Heavy duty Rola. 2000 ohm
field. With push-pull ‘output xfmr,
Speaker Replacement

ln(l free-edge. Less voice

SR,
5OW-32_. —$1.69

Rheostats:

110V.AC Electromagnet . . O.I.

Gun coil, 6 oz pull. Cont.’ auty!
PDT Rotary Power Switch 104, 1

()lr POS. L e

. plain w

. ite. l‘rlc(\ per 100:

Min. (17 sq. X234-81.20; T (134" sq.x31%
ZsT.45: Med: h 5q. %4 147-$1.65; Jarge

(27 S.X57—$1.98; Extra Larie (2147 sq.x61e5, 3.95
78 RPM Hand-Wound Phono Motor (GoF.). - Adjust.

gov. contral. With ‘plate &

331/ PEM Flyer [Fhono
Motor (G.1.) . .AC,
Wit

11
coutrol,

R m
. Ideal for .
NMedical “or | Tndust: - Bopt,
Walut finish steel; hinged

e el Ly
“BAHGAINS IN KITS!!
Nh?\; IUMBU R.—‘\[)]()
FULL of: co

SAV
P.—‘\ll TS
l

ETC..

ROTAHV SELECT

deck. Kit of 6 asstd.
-W. Resistors , .

Wafer Sockets . .

Mica Padders & Ynmmers 5

Carbon Resistors . .

Knobs . . Herew & iprln]{ !\
“*Alnico Magnets 5 l \\

Rod, cte.

(WRI I‘F Fl)l( I.—\TP QT ALNICO™

''FACTORY SPEAKER REPAIRS SINCE 1927'*
Min. order $3.00. 200, depnsit teq. on all C.0.D.'s.
Full remittance with fo-eign orders. Please add sufs

ficient pos(age—excess refunded.

I.Ell ] " RADIO CORP.

67 Dey street
New York 7, N.
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TRAIN QUICKLY! OLDEST, BEST
EQUIPPED SCHOOL of ITS KIND in U.S,

.‘bw#ﬂ and@/dm/ﬂen..

Come to the Great Shops of Coyne in Chicago. Get
practical traininzgin TELEVISION-RADIOor ELEC-
TRICITY—viial in Defense Program. P’repare now
for a better job or better service rating.

START NOW—PAY LATER

You can finance most of your tuition, pay for it later
inecasy monthly payments. Special plan for men of
Drafet Age. Part time employment service available,

FREE BOOK Clip coupon for Big Free Iltustrated
Book. Indicate below, conrse that

interests you. No salesman will call. Act NOW',
B. W, Cooke, rreswenl

@CHOOL‘ E INS‘I’IYUTEI CH’I:Tg’}IE‘!iED
c Eslabllshed 1899
0 S. Paulina, Chicago
ELECTRICITY % TELEVISION
RADIO % REFRIGERATION % ELCCTRONICS
I B.W. COOKE, Proes.
COYNE School
1 500's. Paulina St., Chicago 12, IIl. Dept.C2-81H
l Send FREE BOOII and full detailson:
[0 TELEVISION-RADIO [0 ELECTRICITY

NAME. ..ot I
ADDRESS ... |
VAT L o Eme
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| TV Receiver Design Eng.
| Test & Inspection Eng.
f Electronics Eng.

il Field Engineers
 Lab Technicians

TO WORK ON:

Radar, G. C. A., Mobile Radio,
Auto Radio, Airborne Communi-
cation & Navigation Equipment,
Television, Antennas, Microwave
Equipment, Servo Mechanisms,
Guided Missiles and Test Equip-
ment,

YOU BENEFIT

from high wages, a modern,
paid

oir-conditioned plant,

vacations and  holidays,

group insurance and a good

il

bt chance for advancement.
Wire, A N A .
Phone Housing immediately ovail-
Mr. E. O oble in the beavtiful subur-
Cole, ban and country oreas that

surround the Bendix plant.

BendixX Radio

DIVISION OF BENDIX AVIATION CORP.

A

“PROVE to yourself in 7 DAYS that you can

PASS rcc RADIO EXAMS
for AMATEUR and COMMERCIAL

easiiy, quickly—or NO COST!

Gnlly 15 Minutes A Day With This Amazing New ‘‘Hear
and See How” Low Cost Home Study Method For
Passing Amateur Code and Theory Exams and Com-
mercial Code Exams...................... From $7.95

With this method you ACTUALLY SEND and RE-
CEIVE messages as you practice. You learn code and
theory immediately from records and books. at your
cwn convenience. Valuable sturdy Hand Key and High
Frequency Buzzer Iincluded FREE for practicing. Typi~
cal practice FCC code and theory exams included.
FREE consultation privileges. Hundreds have received
ther licenses with these courses.
Write today for FREE information.

AMERICAN ELECTRONICS CO., Dept. RE-8

14%1 Wilkins Avenue, New York 59, N.Y.—Tel. Dayton 9-4813

BALTIMORE-4, MD.
Mokers of the World's Finest
Electronic Equipment

V|

["ELECTRONICS FOR COMMUNICA:,P
1. TION ENGINEERS by John McGraw-

and Vin Zeluff. Pubhshed by McGraw-’
Hill - Book Co., ‘Inc.,, New York, N.Y-.
'/(x103/4 inches, 610 pages. Price $10.00.

This is a compllat_lon “of selected
articles which have appeared in Elec-
tronics Magazine during the past 5
years. They have been edited and con-
densed. Seldom have such a wide vari-
ety of subjects and such solid informa-
tion been published in one book. A
total of 252 articles are presented.

There are 16 chapters, with such
representative headings as: amplifiers,
microwaves, filters, measurements, elec-
tronic music, oscillators, components.
A list of contents names the varieus
articles, gives page number and origi-
nal publication date. The index lists by
author as well as by subject matter.
This makes it easy to locate any desired
article.

This book is a good cross-section of
recent electronic research, design and
instrumentation. Many articles are
practical in nature. Schematics, oper-
ating data and charts appear often.
We find information on such practical
topics as cathode followers, gated-beam
circuits, sweep oscillators, voltmeters,
transistors, thermistors, TV tuners
and generators, a. f. filters, and others.

—I1Q

RADIO AND TELEVISION RE-
CEIVER TROUBLESHOOTING AND
REPAIR, by Alfred A. Ghirardi and
J.  Richard Johnson. [Published by
Rinehart Books, Inc,, New York, N.Y.
6 x 9 inches, 822 pages. Price $6.75.

This volume is written for the prac-
tical man. Theory is given where needed,
but attention is focused on proved meth-
ods for locating and correcting defects.
It is well suited for radio beginners who
know the basic principles of electricity.

The first half of the book (11 chap-

************}**************}

STAN-BURN
5-PA-RHKS
- ANTENNAE SPEGIALS*

CIRCLRE X Limited quantities ...

DOUBLE V 34" .. .. .......
DOUBLE V 35" Dowel .
DOUBLE V 14" Dowel ..,

10 Element Conical 34"
Folded Hi Straight Low Quick
Rig 3/2” elements ., ......
WINDOW CONICALS

WWwwNn

&

3 FOOT SWEDGED ........
10 FOOT PLAIN ...........

WN ON QohO%
o aa awan”

55 Mil. 300 OHM ..
72 OHM COAXIAL

108P4  Zetka.. .
108P4 N.
10BP4A N
12

Sheldon.
24AP4A GE

Single |on traps . .39
Pouble ion traps .59

16RPAA
16TP4A DuMont.
CHASSIS 830 REGAL with Cascode Tuner

11 T3 FLY BACK Nlmllar to RCA
OPEN FACE CABINE

TRANSFORMERS
RCA type for 16”7 to 24" X03
G.E. Type for 16” to 24~ )(045
These are vevy special prices while they Ian‘
EFLECTION YOKES *

Cosine Ferrite Todd Yoke 70

.$139.50
2.98
39.00

127 Heavy Slug Speaker... ... .S|)eclal 3+

AUDIODEVICES and SCOTCHTAPE INSTOCK *
Audio Plastic Hed Oxide Plastic tape—

Half hour spool
One hour spool. ... v, 3.3

WIRE RECORDERS IN STOCK
WILCOX GAY_Model 241 89.97 W
o R’edrnet 134.50

: 2 pd. Tape
Model RC2-HIF1 Amplmer ..net

RADIO 42.89 »*
CRAFTS- § Model RC10O—AM-FM Tuner. .net 130.84
MEN ModelCo—W lllmms(mAmpllﬁer net  99. 39.45

JDE Guaranteed Tuners (with tubes) »*
.$21.95
00000
Elec W

al
onal Unlon, Jewel, De
o n

Wi io
and TV tubes, Also many other
special purpose and transmlttm? types, and all elec- *
tronic parts and equipment at lowest prices.
Sl‘“duSﬂIIE‘O'Yourrequlrementslornromnlquotahons - e
Terms: 2007% =

ORIZE
Kenrad, Tung-Sal,

at 509 unt,

5 ]
Write for our latest price Insi to Dept. RE- '8 *

STAN-BURN

RADIO and
ELECTRONICS CO.

{E.05. TMEATRE BLDO. |
1497 BROADWAY = MEW YORK 19, MY,

ters) describes receiver components and
their most common faults. Clues are
given for locating noise, hum, and dis-
tortion, as well as that most-dreaded
trouble, intermittent operation. Sepa-

)‘Qq"” PO
“Junior’s been watching television

19

too long—now he's having ghosts!

AUTOMATIC M-90 AUTO RADIO

® Six Tube Superheterodyne ® Three Gang Con-
denser ® Powerful, Long-Distance Reception e
Fits All Cars, Easy Instaliation

® Mounting Brackets Included

® & Tube model M90 *$34.97
® 5 Jube Model A-I5.. $28.76
$AbOve price lncludu Federal Excise Tax

Approx. shipping weight elther radio (11) eleven pounds
MAIL US YOUR ORDERS
All orders filled within 24 hours.
Standard Brand fubes 50% off list

w gﬂ St Wholesale

Electronics
Fifth at Commerce Fort Worth, Texas

When Writing Advertisers
Please Mention
Radio-Electronics

www.americanradiohistorv.com
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This great new E/ICO
FACTORY... these NEWEST
E/CO INSTRUMENTS...
YOU made them possible with your &
CONFIDENCE in EICO. We pledge to strive

with all our power, product-wise and

service-wise, to continue to merit your

. trust in us. w
Wh‘esldent

‘ug;

RS

LABORATORY PRECISION AT

Q‘"—L‘ﬂ 0.
v

EICO New Model 566 1000 Ohms/Volt Multimeter KIT
$14.90. Wired $18.95. Ranges: same os Model 536 (left), plus
7 output voltages. Large 43" “O uva meter movement.

New Madel 536 —
@ 1000 Ohms/Volt Multimeter
’ Wired $14.90.  KIT $12.90.

31 full scale ranges!

DC/AC Volts: Zero to 1, 5,10, 52, 100, 500, 5000
DC/AC Cyrrent: 0.1 ma, 10 ma; 0.1 A, 1 Amp.
Ohms: 0-500, 100K, 1 meg.

E/CO New Model 556 1000 Ohms/Volt Multimeter KIT
$16.90. Wired $23.50. Ranges: same as Model 536 (left), plus
7 output voltages. Large 412" 400 va meter movement and 1%
precision resistars.

NEWVOM K"S and |nsfrum

LOWEST COST

@;.%

‘@-

& i

s
@ New Madel 565

20,000 Ohms/Valt Multimeter KIT $24.95.
Wired $29.95.

31 full scale ranges!

e DC/AC/OQutput Volts: 0-2.5, 10, 50,
250, 1000, 5000.

e DC Current: 0-100 uag; 10, 100, 500

ma; 10 Amp.

Ohms: 0-2000, 200K, 20 meg.

5 DB Ranges: —12 to +55.

Large 4%’ 50 ua meter movement.

High-impact Bakelite cose. 6% x 5% x 3",

EICO New Model 555 20,000 Ohms/
Volt Multimeter KIT $29.95. Wired
$34.95. As above, with 1% precision re-
sistors.,

L
ONLY E/CO GIVES YOU ALL
10 E/CO NOMICAL FEATURES

+ Laboratory Precision - Lowest Cost - Life-
time Dependability - Speedy Operation
+ Rugged Construction + Quality Compan-
ents « Latest Engineering » Super-Simplified
Assembly & Use Instructions - Laboratory-
Styled Appearance + Exclusive EICO Make-
Good Guarantee.

6 DB Ranges: —20 to +69.

Large 3” 400 ua meter movement.

Compare these value-crammed EICO V-O-Ms with
High-impact Bakelite ¢case. 6% x 3% x 2.

any others at any price—at your local jobber—and
SAVE! Write NOW for FREE newest Catalog 8CA

EICO New Model 526 1000 Ohms/Volt Multi-
meter KIT $13.90. Wired $16.90. As above, with 1%
precision resistors.

Prices shghtly higher on West Coost. Due Yo unstable cenditi prices and

are subject 1o change withou! notice.

ELECTRONIC INSTRUMENT CO,,

www americanradiohistorv com

Inc. 84 Withers Street, Brooklyn 11, New York
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Specialized racks like these are
used to life-text F'2A Kinescope:.

The Million-Doliar Test Equipment

e o o« that pays off in betfer picture fubes

AT RCA’S picture tube plants,
constant vigilance over quality is
maintained with specialized test
equipment valued at well over one
million dollars. This huge invest-
ment is one reason why RCA picture
tubes are the best you and your cus-
tomers can use.

In one phase of the quality-control
program, random samples of picture
tubes are taken directly from the pro-

duction lines and subjected to rigor-
ous life tests in racks such as those
shown. Any deviation from pre-
scribed quality standards is promptly
noted and corrected at the source. In
addition, a portion of these samples
is given an extended life test equiva-
lent to years of actual service in the
home.

RCA’s constant vigilance at all
stages of manufacture is your assur-

ELECTRON TUBES

www.americanradiohistorv.com

ance that only top-quality RCA
Kinescopes leave the factory. In this
way, RCA closely guards its own
reputation . .. and yours as well.

With RCA Receiving Tubes,
as well as RCA Kinescopes,
TOP-QUALITY CONTROL
makes the difference.

Eosssonditer s W

TMKS. ®

RADIO CORPORATION of AMERICA

HARRISON, N. J.
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