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X0y in replacement
PICTURE TUBES...

HI-LITE

Du Mont Twin-Screen Hi-Lite picture tubes are the ultimate
in brightness, clarity, and sharpness. A scientifically applied
“twin"" aluminum surface reflects a large amount of light
forward to the screen, light that is ordinarily lost inside the tube.
This bonus feature enables more than double the light out-put

of ordinary picture tubes, resulting in sparkling contrast. The same
high-resolution electron gun used in other quality Du Mont picture
tubes is also used in the Twin-Screen Hi-Lite tubes. The focus quality
in Du Mont Twin-Screen Hi-Lite tubes has never been sacrificed for the
sake of brightness. For better-than-new set performance, for the ultimate
in television pictures, replace with a Du Mont Twin-Screen Hi-Lite picture tube.

PICTURE TUBE

oUMONT

Replacement Sales,
Cathode-ray Tube Division,
Allen B. Du Mont Laboratories, Inc.
Clifton, N. J.
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JuLy,

| WILL TRAIN YOU AT HOME

| TRAINED

THESE MEN

“‘Started o repair sets six
ﬁ months after enrolling.
Farned $.2 to $15 a wee
in spare time.””—Adam
Kramlik, Jr., Sunneytown,
. ‘Pennsylvania.

“Up to our necks in Radio-
Television work. Four other

NRI men work here. Am \
happy with my work.”—

Glen Peterson, Bradford, {
Ont., Canada. -

“Am do.ng Radio and
Television Servieing full

- time. Now have my own
*» shop. I owe my success to

i N.R.L"”— Curtis Stath, Ft.
Ay

Madison, Iowa.

*‘Am with WCOC. NRI

course can’t be beat. No -
trouble passing 1st class

Radio-phone license exam.” =
—Jesse W. Parker, Meri- 5
dian, Mississippi. 4

“By the time I graduated 1
had paid for my course, a
at® car and testing equipment.
Can service toughest jobs.”
—E. J. Streitenberger, New
Boston, Ohio.

AVAILABCE TO

VETERANS

UNDER G.I. BILLS

You Learn by Practicin

o

1955

). E.SMITH has trained mose men for Radio-Television

than any other man. OUR 40th YEAR.

Rmerica’s Fast Growing Industry Offers
You Good Pay—Bright Future— Security

Training plus opportunity is the
PERFECT COMBINATION for
job security, good pay, advance-
ment. In good times, the trained
man makes the BETTER PAY,
GETS PROMOTED. When jobs
are scarce, the trained man enjoys
GREATER SECURITY. NRI
training can help assure you more
of the hetter things of life.

Start Soon to Make *10, *15
a Week Extra Fixing Sets

Keep your job while training. I
start sending you special booklets
that show you how to fix sets the
day you enroll. Multitester built
with parts I send helps you make
$10, $15 a week extra fixing sets
while training. Many start their
own Radio-Television business with
spare time earnings.

My Training Is Up-To-Date
You benefit by iy 40 years’ experi-
ence training men at home. Well
illustrated lessons give you basie
principles you need. Skillfully de-
veloped kits of parts I send (see
below) “bring te life” things you
learn from lessons.

with Parts | Sen

Nothing takes the place of PRACTICAL EXPERIENCE.
That’s why NRI training is based on LEARNING BY
DOING. You use parts [ furnish to build many circuits
4 / common to Radio and Television. As part of my Communi-
‘ cations Course, you build many things, including low power
. transmitter shown at left. You put it “on the air,”” perform
¢ procedures required g

broadcasting operators. With my
Servicing Course you build
modern Radio, ete. Use Mul-
4 titester you build to make
1 money fixing sets. Many stu-

extra fixing neighbors’ sets
in spare time while train-
ing. Coupon below will

‘equipment you build. It’s

FOR GOOD PAY JOBS IN

¥ puilt. Good TV jobs opening up for

denis make $10, $15 week A

bring book showing other |

F e o oo o o o 0 o e R D T T T IR R T v G e 9

Television Making Good Jobs, Prosperity —Even without Tele-
vision, Radio is bigger than ever. 115 million home and auto Fadios
10 be serviced. Over 3000 Radio broadcasting stations use operators.
technicians, engineers. Government, Aviation, Police, Ship, Micro-wave
Relay, Two-Way Radio Communications for buses, taxis, trucks. etc.,
are important and growing fields. Television is moving ahead fast.

v ¥

i

clevision stations are new
en the air. Hundreds of others being

& o .
About 200 25 million homes now have Tel2viziom

-sets. Thousands more are being sokd
every week. Get a job or have your own
Technicians, Operators, etc. business selling, installing, servicing.

Radio-TV Needs Men of Action—Mail Coupon

Act now to get more of the good things of life. Actual
lesson proves my training is practical, thorough. 64-page
book shows good job opportunities for you in many fields.
Take NRI training for as little as $5 a month. Many
graduates make more than total cost of training in two
weeks. Mail coupon now. J. E. SMITH, President,
National Radio Institute, Dept. 5GF, Washington 9, D. C.
OUR 40TH YEAR.

MR. J. E. SMITH, President, Dept. 5GF,
National Radio Institute, Washington 9, D. C.
Mail me Sample Lesson and 64-page Book, FREE.
(No salesman will call. Please write plainly.)

write in date
of discharge .
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ADVANCE! Raise your earning power-learn

RADIO-TELEVISION-ELECTRONICS

GOOD JOBS AWAIT THE
TRAINED RADIO-TV TECHNICIAN

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

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

EARN WHILE YOU LEARN

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

T.R.F. Receiver

=W reos
)

Signal Generator Avdio Oscillator
National Schools Training is All-Embracing
National Schools prepares you for your choice of many
Jjob opportunities. Thousands of home, portable, and auto
radios are being sold daily—more than ever before. Tele-
vision is sweeping the country, too. Co-axial cables are
now bringing Television to more cities, towns, and farms
every day! National Schools’ complete training program
qualifies you in all fields. Read this partial list of opportu-
nities for trained technicians:

Business of Your Own « Broadcasting

Radio Manufacturing, Sales, Service « Telecasting

Television Manufacturing, Sales, Service

Laboratories: Installation, Maintenance of Electronic Equipment

Electrolysis, Call Systems

Garages: Auto Radio Sales, Service

Sound Systems and Telephone Companies, Engineering Firms

Theatre Sound Systems, Police Radio

And scores of other good jobs in many related fields.

TELEVISION TRAINING
You get a complete
series of up-to-the-
minute lessons cov-
ering all phases of re-
pairing, servicing and
construction. The same
lesson texts used by resi-
dent students in our
modern and complete Television broadecast studios, lab-
oratories and classrooms!

JULY, 1955

by SHOP-METHOD
HOME TRAINING p15iL

You also
receive this
Multitester

~ Superheterodyne Receiver

LEARN BY DOING

Youreceive and keep all the
modern équipment shown
above, including tubes and
valuable, professional qual-
ity Multitester. No exira
charges.

FREE! rRADIO-TV BOOK
AND SAMPLE LESSON!
Send today for
National Schools’ new,
illustrated Book of Oppor-
tunity in Radio-Television-
Electronics, and an actual
Sample Lesson. No cost—
no obligation. Use the
coupon now—we'll
answer by return

airmail.
APPROVED FOR
VETERANS
AND Both v
NON-VETERANS | Resident and
Home Study
SheFRcaigny tefew Courses Offered!

NATIONAL SCHOOLS

TECHNICAL TRADE TRAINING SINCE (905

Los Angeles 37, California e Chicago: 323 W. Polk
Street. én Canada: 811 West Hastings Street. Van-
couver.

GET FACTS FASTEST! MAIL TO OFFICE NEAREST YOu!
(mail in envelope or paste on postal card)
NATIONAL SCHOOLS, Dept. RG-75
4000 S. Figueroa Street 323 West Polk Street
Los Angeles 37, Calif. Chicago 7, Il
Send FRee Radio-TV Electronics book and FREE sample
lesson. No obligation, no salesman will call.

or

NAME BIRTHDAY 19
ADDRESS
CITY _______ZONE STATE

r——————————

[J Check here if interested ONLY in Resident Training at Los An-
geles. YETERANS: Give Date of Discharge _
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Powerthowse

MEETS THE HIGH POWER
DESIGN REQUIREMENTS
OF HIGH FIDELITY
AUDIO AMPLIFIERS

For outputs up to 100 watts, two
6550’s in push-pull will provide
the same power now attained in
most existing designs by the use of
four or more tubes. Reduction in
the number of tubes means simpli-
fied electrical balance, reduced
maintenance and over-all lower
cost. With proper circuitry, the
6550 will provide full power out-
put with approximately the same
grid voltage drive as the 6L6, 5881
or KT66 types. The 6550 is pro-
duced under laboratory conditions
with exhaustive quality conirol to
assure premium performance and
long life. Ask your tube supplier
for it.

TUNG-SOL ELECTRIC Inc., Newark 4, N.J.

Sales Offices: Atlanta, Chicago, Columbus,
Culver City (Los Angeles), Dallas, Denver,
Detroit, Montreal (Canada), Newark, Seattle.

TUNG-SOL
6550

BEAM POWER AMPLIFIER

| the elimination of the “charging effect

he \ |
Radio

GLASS SHADOW MASK for color
picture tubes is under development at
Corning Glass. Called by the company
“the most marvelous article ever made
of glass,” it is intended as a substitute
for the conventional metal mask. The
unit econtains some 100,000 holes made
by a photo-etching process and has a
rim of photoceramic glass.

RCA states that as yet it hasn’t ve-
ceived any samples and it is too early to
tell whether glass has any major ad-
vantages over metal. The major prob-
lems at present involve the fastening
and positioning of the glass mask and

L3t

of glass. This will require a special

coating on the mask.

TRANSISTORIZED AUTO RADIO
will be special equipment on Chrysler
and Imperial cars this fall, marking the
first time a fully transistorized radio
will be built into a line of new cars.
The radio, developed by Philco, uses 11
surface-barrvier transistors.

The Philco unit (see photo) requirves
less than one-tenth the battery power
used by standard automobile radios,
drawing between 200 and 300 ma.

Operating without vacuum tubes, vi-
brator or power transformer, the radio
is about 209 smaller than conventional
units. Laboratory and road tests indi-
cate the receiver is extremely rugged,

month

withstanding shock and vibration many
times in excess of that encountered un-
der the most severe road conditions.
Transistorizing the radio has eliminated
hum, mechanical noises and the usual
warmup time.

TAPE-RECORDED COLOR TV pio-
gram made history on May 12, marking
the tirst time a color television program
recorded on magnetic tape was trans-
mitted over commercial television net-
work facilities. The tape-recorded tele-
cast, originating at the NBC studios in
New York, was sent over a closed eir-
cuit to St. Paul, Minn., as part of the
dedication ceremonies of the new re-
search center of the Minnesota Mining
and Manufacturing Co.. producers of
the magnetic tape.

The recorded program, sent over mi-
crowave relay, ineluded remarks by Da-
vid Sarnott of RCA on the “historic oe-
casion,” a brief explanation of the svs-
tem by Dr. Harry F. Olson of the RCA
Laboratories and professional entertain-
ment.

ONE TV STATION has gone on the
air since our report last month: WBIQ,
Birmingham, Ala., channel 10.

KTVU, Stockton, Calif., channel 30,
has gone off the air.

WTIQ. Munford, Ala., channel
omitted previously, is operating.

77

The new Phileo all-transistor auto radio. Arrows point out nine of the transistors.

RADIO-ELECTRONICS
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Work with and keep all of this practical,
commercial type equipment

i)
gpeeds VAT e
e re:

simplY Pu::ser "‘"..60: the
°9'°“:‘., wase: ¥
seyre &, wan::»ﬁ “ﬁed-

diogro™ (o simP T300

e °“dou of pver

DEVRY TECHNICAL INSTITUTE 1 TELEVISION
4141 Belmont Ave., Chicago 41, lil. Dept. RE-7-L m:::;:m

1 would like completé facts including “89 Ways to EARN MONEY in
Television-Radio-Electronics,”

frm————m————————

Name. Age.
-~ - FORMERLY Streal Apt
DEFOREST’S TRA."'NG, th. City. 4 Zone State
CHICAGO 41, ILLINOIS 2 D.T.I's training is available in Canada.

JULY, 1955
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A Reliable, Genera\-Putpose

5~ Oscilloscope
priced % ‘ 27 so

at only

The NEW

PRECISION

MODEL

ES-520

PRECISION-engineered in response to in-
dustrial requirements for a reliable, low-cost,
FACTORY-wired and FACTORY-calibrated
‘scope for basic production and testing
applications.
SPECIFICATIONS INCLUDE...
% Push-Pull vertical drive. 20 millivoits per
inch sensitivity.
% 3-Step, frequency-compensated, vertical in-
eut attenuator.
v Vertical frequency response 20 cycles to
500 KC within 2 DB.
¥ 1 voit, peak-to-peak, built-in vertical voit-
age calibrator.
% Excellent vertical square wave response
from 20 cycles to 50 KC.
v Push-pull horizontal drive. 50 millivolts
per inch sensitivity.
v ‘H' frequency response 20 cps to 200 KC
within 3 DB (at full gain).
v Internal tinear sweep 10 cycles to 30 KC.
Neg. and pos. sweep synch.

pm additlonal englneering and performance
features never before incorporated in an
osciilograph designed for such general appli-
cation and at such economical price!

- - . - . = —— - -

SERIES ES-520: In black ripple finished, rugged
steel cablnet, 8V4 x 1414 x 161%”, Complete
with all tubes, including SUP1 CR tube. Com-
prehensive instruction manual.

Net Price: $127.50

Werite directly to factory for

complete data and specifications.

PREVCIJYIONAppamhu Co. inc.

A e R R e b

70.31 84th Street, Glendale 27, L. I, N. Y.

3000 Lugi9n 458 Broadway. New York 13, USA « Cables — Morhane:
“~ Canaga Atias Radw Corp. L1d. 560 Kung Street. W . Toronto 28

chambers

THE RADIO MONTH

ELECTRONIC FIRE DETECTOR
was recently put on the market by the
manufacturers of Pyrene. It consists of
two ionization chambers (see photo),
one exposed to the air and one practi-
cally shielded from it, though operating
at atmospheric pressure. Each of the
contains a small amount
of radioactive
material which
ionizes the air
around it. The
chamber ex-
posed to air
(through met-
al screening)
is at the bot-
tom of B in the
photograph.
The sealed
chamber is
just above it,
and the parti-
tion between
the two is an
electrode com-
mon to both

+ 200 o

chambers. A supervisory tube is in-
cluded in the unit, which plugs into

| the ceiling fixture A and is covered

by the protective locking shell C.

The two chambers (X and O in the
schematic) are connected in series
across a d.c. voltage, with the common
electrode between them connected to
grid S of supervisory tube G. Thus a
voltage divider is formed. Normally the
drop aecross each chamber is equal.
Smoke or gases from a fire entering the
lower chamber unbalance the divider,
since the larger molecules of smoke or
gas have the effect of raising the re-
sistance of that chamber, larger mole-
cules not being as readily ionized by the
radioactive material. Thus the voltave
on control elements of the supervisory
tube rises, the tube fires and the relay
is activated, ringing the bell, flashing
lights or transmitting signals to a re-
mote point.

In an actual test, the detector —
known as the C-O-Two predetector sys-
tem — triggered in approximately one-
third the time required by older sys-
tems. Several types of fires were used
in the tests.

TRANSISTOR PRICE TAGS are
giving way to the effects of more effi-
cient and larger-quantity production.
Leading this downward advance is the
Radio Receptor Company whose new
transistor prices, in quantity lots, range
from a low of 75 cents up to $4.50.

Continved

G-E recently announced a 22-459%
slash in the price of their transistors,
selling in quantity lots to manufacturers
from $1.90 to $5.95 per unit. Raytheon,
largest transistor manufacturer in the
United States, sells quantity lots at a
unit price ranging from $1.70 to $6.
This is about half the price Raytheon
was getting a year ago.

In announcing its price reduction,
Radio Receptor predicted that within
2 years the price of transistors may
be below 50 cents each.

HIGH-FREQUENCY TRANSIST-
ORS made by a new “meltback” proe-
ess have been announced by G-E.
Operating efficiently at frequencies five
times higher than ordinary transistors,
they show greatly improved power-
amplification characteristics.

In previous processes, crystals were
formed from a pool of molten metal,
and layers created by cyeling the rate
of growth. In the meltback process the
cooling time has been reduced from 20
minutes to less than 1 second and there
is less intermixing between layers. This
produces thinner layers, allowing elec-
trons to travel more quickly from one
side of the crystal to the other, increas-
ing the frequency at which the tran-
sistor can operate.

COMMUNITY ANTENNA systems
are apparently far more extensive than
might be expected. A recent issue of
the Northwest Electronic World, cover-
ing Alaska and the states of Wash-
ington, Montana, Oregon and Idaho,
carried no less than 17 items relating
to cable franchises and the organiza-
tion of community antenna associations.
There were numerous other stories
concerning cable rates, maintenance
and experimentation.

COLOR TV FOR MEDICAL USE
was demonstrated at an exhibition
sponsored by the National Academy of
Sciences in Washington, D. C., recently.
Developed by RCA, this is the first
compatible color TV system designad
specifically for medical use. The sys-
tem is built around a compact new
color TV camera using three Vidicon
pickup tubes.

The tubes (one each for the red,
green and blue primary colors) are
arranged in a vertical array within
the camera. A system of dichroic
mirrors divide the light from the tele-
vised scene into the three separate
colors. The camera is focused remotely
by a small reversible motor that moves
the entire Vidicon assembly.

The compatibility of this system
makes it possible to televise informa-
tion in color from the operating room
or the medical laboratory to doctors
and research workers across the country
by commercial broadeast as readily as
over a closed circuit. The compactness
of the camera permits televising sur-
gical operations. A simple lens fitting
converts the camera for use with a
microscope. END

RADIO-ELECTRONICS
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Want To
DOUBLE YOUR PAY?

Carl E. Smith, E. E.
President

LN (!()\I\IER(.'I,\I.

LICENSE Informntion

TELLS HOW HERE 1S YOUR GUARANTEE TELLS How . .

Commercial
1¢ you fail to pass ing our course,

License exam d our training
+ to continue Y il . .
WE GUMMNTEE e S skt il | Our Amazingly Effective
cce
ok JOB-FINDING SERVICE

license.
TO TRAIN AND COACH YOU AT
HOME IN SPARE TIME UNTIL YOU GET man sk Helps CIRE Sfudenfs Gef Beffer JObS
An Approved Here are a few recent examples of Joh-Finding results:

YWR Fcc LEE"SE M BROADCASTING

“Your ‘Chief Engineer's Rulietin’ ijs a grand way of obtaining employment for
your gracduates who have obtained their st class license. Since my name has been
If you have had any pracﬁca| experience—Ama- on the list I have received calls or letters trom five stanons in the southern states.
teur, Army, Navy, radio repair, or experimenting.
- CIVIL SERVICE

and am now employed as Transmitting Engineer a: WM
TELLS H *I have obtained a position at Wrizht-Patterson Air Force Base. Dayton. Ohio.
ow. ..

Elmer Powell, 150x 274, Sparta. Tenn.
as Junior Eleetronic Eqguipment Repairman. The Lm-
plovment Application vou prepared for me had a lot to

[ do with my_landing rhis desirable position.’
) E Charles E. Loomis, 4516 Genessee Ave., Dayton 6, Ohio
. )] E
Employers Make JOB OFFERS Like These STUDY  COURSE AIRLINES
= “Due to vour Joh-Finding Service. 1 have heen getting
+° OIII‘ Gl‘dduafes Every Mon*h! E)L(I;\Enﬁlngql:l.rov:g n\m1|\hotrerls lrom‘:ll} ogtlllllle coum(xj and have Il{akleu
a Job with Canital Airlines in Chicazo. as Radio
Letter from nationally-known Airlines: TESTS Harry Clare. 4537 S. Drexel Blvd.. Chicago, Il
""Radio Operators and Radio Mechanics are needed for our company. Periedic 2
wage increase with opportunity for advancement. Both positions include many
company benefits such as paid vacations, free flight mileage allowance and Your FCC Ticket is recognized by em-
group insurance." - ployers as proof of your technical
Letter from nationally-known Manufacturer: - ability.

""We have a very great need at the present time for radio-electronics techni-
cians and would appreciate any helpful suggestions that you may be able to

offer.’
These are just a few examples of the job offers that come to our office /
perlodically. Some licensed radioman filled each of these jobs . . . it

might have been you!
CLEVELAND INSTITUTE OF RADIO ELECTRONICS

HERE'S PROOF FCC LICENSES ARE OFTEN ; Desk RE-78—4900 Euclid Bidg.
SECURED IN A FEW HOURS OF STUDY WITH 4 Chdress'ta Desk ‘No. to avoid delay.)
OUR COACHING AT HOME IN SPARE TIME I want to know how I can get my FCC ticket in_a minimum of time. Send me

your FREE hooklet, *Ilow to Pass FCC License Examinations'’ (d €s not cover

l\ MAIL COUPON NOw

g emanEiNa e CEfE s o e Vosite - Maruy Mt e L cknea: Thtormations " 1
Harry G. Frame, Box 429, Char]esfown' W. Va. 2nd Class 13 Weeks Be Sure to tell me about your television engincering course.
Charles Ellis, Box 449, Charles City, lowa Ist Class 28 Weeks
Omar Bibbs, 1320 E. 27th St., Kansas City, Mo. st Class 34 Weeks Name [E——

Kenneth Rue, Dresser, Wisconsin 2nd Class 20 Weeks
B. L. Jordan, Seattle, Washington Ist Class 20 Weeks Address e PR T SR T T T T e
CLEVELAND INSTITUTE OF RADIO ELECTRONICS CIY o Zone. SEALE oo
Carl E. Smith, E. E., Consulting Engineer, President For prompt results, send air mail.
Desk RE-78, 4900 Euclid Bldg., Cleveland 3, Ohio Special tuition rates to members of the U.S. Armed Forces.
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Here is everything anyone — distributor. . . dealer. ..
serviceman ~ could ask for in rotors...all in the ONE line
...the CDR ROTOR LINE! A model for every need... ALL
FIELD TESTED AND PROVEN to be dependable and

superior in every respect!

BIQ/'QO‘QKL for you to millions every week

with regular announcements in every leading
rotor market across the nation.
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SOUTH PLAINFIELD, N.J.
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Week after week
Godirey tells

the ladies...

There are

no finer tubes

than CBS tubes...
And more and more

women are asking

for the tubes with the
Good Housekeeping

Guaranty Seal.

ERT OR 3 REFUND 5

<Ss 40,

" Guaranteed by %

Good Housekeeping
Y
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22745 sougamsio wies
Arthur Godfrey's Talent Scouts
now selling CBS Tubes
on both TV and Radio
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Be sure YOU have
CBS tubes in your tube caddy.

Quality products through ADVANCED-ENGINEERING

CBS-HYTRON, Danvers, Massachusetts . . . A DIVISION OF COLUMBIA BROADCASTING SYSTEM, INC.
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“Atomic Radiation

Detection and

Measurement”

The basic new book
on this important

subject by
Harold S. Renne

This is the clearly written book that gives
you a basic understanding of nuclear

a full discussion of the equipment and
techniques required for detecting and
measuring atomic radiation. Covers the
subject in 10 definitive chapters:

1. Atomic Structure: Describes the atom,
the types of particles in various nuclear re-
actions; atomic and nuclear structure; types
of atoms; isolopes, energy and the electron
volt, nuclear reactions,

2. Atomic Radiation and Effects: Types of
rays emitted by radioactive materials; meth-
ods of measuring radiation; radiation effects
on humans.

3. Radiation Detection Devices: Basic de-
vices and techniques used for detection;

electroscopes and electrometers, scintilla-
tion crystals, chemical indicators and pho-
tographic emulsions.

4. Commercial Geiger Counters: Circuit de-

available.

5. Scintillation Counters: Circuit descrip-
tion and operation of types now on the
market.

6. Home-Built Counters: Designs for simple
Geiger Counters; build-your-own instruc-
tions.

7. Dosimeters: Description and operation of
various {ypes now in use.

8. Applications of Nuclear Science: Indus-
trial applications, generation of power, nu-
clear reactors; application of radioactive
isolopes.

9. Civil Defense: Problems confronting civil
defense authorities in event of atomic attack.
10. Prospecting: MNethods for Juranium or
thorium prospecting; characteristics of ra-
dioactive ores.

Here’s the ONE book that covers the
whole subject of atomic radiation and
detection in easy-to-understand lan-
pguage. You'll want this book. 200 pages,

1°DA‘ 514x814”; illustrated.

ORDER ADR-1 00
oy $300

r

1

] d
[} 1
t 1
t !
1 Order from your Parts Jobber today, or ]
1 write to Howard W. Sams & Co., inc,, ]
] 2205 E. 46th St., Indianapolis 5, Ind. I
: My {check) (money order) for $.......... enclosed. :
1 Send ...ovnnnn. copylies} of ""Atomic Radiation De. |
i tection & Measurement” (ADR-1, $3.00) :
]

:Name ......... B eveserenenseeananns vevesernnet :
] ]
| Address.ioieenn ceresheiseesnnensane veeeseran |
[} 1
| Citylgepasiamsmeses s me 55 Zone...... LI |
! (outside U.S.A. priced slightly higher) J

cloud and ionization chambers, (ieiger tubes;.

science and its applications, together with |

scription and operation of many types now |

@rrespondence

THOSE ITORN TYPE SPEAKERS

Dear Editor:

We think it is only fair to correct
some of the assumptions made regard-
ing the Frazier-May horn in “Horn
Type Speaker Systems” in yvour April
issue.

1. The only thing referred to as a
revolutionary concept in our literature
is our damping. Tested in an anechoic
chamber, it was found that at a sound
pressure level of 104 db at a distance
of 1 meter from the horn bell, the total
harmonie distortion at 100 eycles was
1.65%. The second harmonic accounted
for 1.5¢% of that. Above 200 c¢ycles, the
harmonic distortion dropped to 0.8¢,
all of which was second harmonie. Our
damping formula takes into considera-
tion the horn throat with respect to
the actual horn bell, the volume of air
between the cone and the throat and
the volume of inert air in the back
chamber. Fiberglas is used in the
chamber because it seems to be the best
agent for absorbing back radiation.

2. The horn is not an accident—it
is computed on the basis of a 50-cvele
rate of taper. It is a series of straight-
sided sections of a true exponential
horn, short enough that the deviation
from the true exponential curve is very
slight except in the final section which
deviates approximately 1% inch from
the true 50-cycle taper rate. The six
dividing fins mentioned are all in the
outer section of the horn and their
displacement is allowed for in the total
air mass. Mr. Augspurger evidently
missed the four additional fins set
diagonally at the first horn. The spacers
mentioned are used, not as a bridge
from one section to another, but for
stiffening the walls to cut down res-
onance. There is a remarkably small
amount of “talk” from the cabinet it-
self.

When the stiffness of the material
used with its present spacers is con-
sidered, we believe if you make a true
analysis you will find no acoustic short
circuit at all. The material is broken
up in such a manner acoustically that
any resonance would be of a higher
frequency than is transmitted by the
woofer. Several years ago we used
standoff bushings in the manner sug-
gested in your article and found they
did not kill the resonance in the horn
sections; therefore great portions of
the frequency spectrum were cancelled.

3. We realize the bell opening of
our model 8-50 is a far cry from
optimum at extremely low frequencies.

OPENS and CLOSES
YOUR GARAGE DOOR

with the

TR R

Remote Control

Garage Door Opener

Press A Button
On The Dosh

: TS =
' OPEN AND CLOSE FROM
YOUR OWN CAR

Everyone can afford this
modern convenience!

*-It's really simple to install . . .
one man can do it easily!

* Takes just an afternoon with
common hand tools; no soldering.

* Complete instructions assure
professional- type installation.

Availoble from electronic parts distributors
Hlustrated literature upon request

®
? 4727 N. DAMEN AVE
Ouma, [OWERSOMPANY (iicaco 25, Itt

Manufacturers of electronic equipment since 1928
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 SERVICE MAMAGER

Youlern'to Service TV Sets Quickly
by Practicing at Home in Spare Time

All Equipment Included
at One Low Price.

Easy Monthly Payments.

Training includes 17 inch picture tube,
all other tubes and components to
build Oscilloscope, Signal Generator,
HF Probe and a complete TV Receiver.
You build equipment and use it to
fearn time saving, professional TV
servicing techniques. It’s the practical
way. Every circuit, every experiment,
has a definite training purpose.

JULY, 1955

If you have some knowledge of Radio-
TV fundamentals or Radio shop exper-
ience but realize you need more knowledge
to get ahead faster, this new, all-purpose
training is for you. It is 100% learn-by-
doing; planned to give you the professional
training and knowledge you need to
diagnose TV receiver trouble quickly and
expertly. You learn the causes of defects
—audio and video—and how to fix them
profitably and properly.

You get actual experience aligning TV
receivers, isolating complaints from scope
patterns, eliminating interference, using
germanium crystals to rectify the TV pic-
ture signal, adjusting the ion trap and
hundreds of other valuable Professional
techniques.

In a few short months of NRI directed
training at home you will gain knowledge
of time saving techniques that would take
years of ordmary on-the- ]Ob expenence

' COUPON BRINGS

We’ re Looking
for"; Fellows
who Want to he
Top Moneymakers
" in TV Servicing

\\ We invite you to find out about our new,
all-practice, professional TV training

Basic Training Applies to
ALL Makes and Models

This Professional TV Servicing Course
gives you practical training that helps you
understand why and how a TV receiver
operates. Basic training applies to all
makes and models, helps you quickly
understand new developments.

UHF and Color Creating
Growing Opportunities

If you want to go places in TV servicing,
we invite you to find out what you get,
what you practice, what you learn from
NRI’s new course in Professional Tele-
vision Servicing. See pictures of equip-
ment we supply. Read what you practice.
Judge for yourself whether this training
will further your ambition to reach the
top. Mail the coupon now. There is no
obligation. National Radio Institute, Dept.
S5GFT, Washington 9, D.C. Established

over 40 years.

' BOOK

National Radio Institute, Dept. SGFT,
16th and U Sts., Washington 9, D.C.

Please send me FREE copy of “How to Reach the Top in TV Servie-
ing.” I understand no salesman will call.

NOT FOR
BEGINNERS

g [ Y g e g
TRy T\’ Address ....ooociieiiicies
Ssvac,NG .
ity...

. Zone... . State...

Approved Member National Home Study Couneil

>
=
o
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Replace those
played out units
with “SAFE CENTERS” o

RADIO \
RECEPTOR _

/

NN

There’s a complete range of standard sizes and
types for every radio and TV replacement need.
Insist on RRco. rectifiers when you order from
your parts jobber,

Semiconductor Division

RADIO RECEPTOR COMPANY, INC.

In Radio and Electronics Since 1922
SALES OFFICE: 251 WEST 19th STREET, NEW YORK 11
WAtkins 4-3633 » Factories in Brooklyn, N. Y.

Really

Reliable

SELENIUM RECTIFIERS » GERMANIUM TRANSISTORS <+ GERMANIUM AND SILICON DIODES
DIELECTRIC HEATING GENERATORS AND PRESSES o COMMUNICATIONS, RADAR AND NAVIGATION EQUIPMENT
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| Its efficiency is 10 db higher

CORRESPONDENCE (Continued)

So we do not reproduce 30-cycle funda-
mental tones. Neither does a symphony
unless someone has smuggled in a pipe
organ with a few 16-foot or longer
Bourdon pipes.

4. The thing (which you did not
mention) that we think is the greatest
attribute in our speakers is the fact
that we leave the midrange in the
spectrum rather than design for the
“boom-boom, tweet, tweet” school. We
think this is probably more apparent
on speech, vocals and on music of per-
cussive qualities where intermodulation
distortion and hangover can and do
louse up the performance of many
higher-priced speakers.

5. You have neglected to mention
the importance of damping and of cone
breakup. We have found through more
than 20 vears of experimenting that
recovery time from the drive of the
cone in either direction is all-important
in the ability to handle steep wave-
fronts without mushiness. We have
determined that this can be done suc-
cessfully only when both the front and
back of the radiator have equal loads.

6. We would appreciate an explana-
tion of the so-called paradox that our
unit does not operate as a horn. The
low-frequency driver unit used (driven
with 1 watt of electrical energy) pro-
duces a maximum sound level of approx-
imately 94 db in a dead box with more
than 4 cubic feet of air behind it or
in a conventional type ported cabinet.
in the
Frazier-May enclosure. This has all
the indications of the efficiency of the
exponential horn down to its bell cutoff
frequency, which due to small size is
fairly high but a great deal lower than
the actual 209 square inches net air
space in the horn bell.

J. A. FrRAZIER
International FElectronics Corporation
Dallas, Tex.

REPLY TO THE ABOVE

At Mr. Frazier’s request, the above
letter was forwarded to Mr. Augspurger
for his comment and reply:

Dear Editor:

In reply to Mr. Frazier’s letter, per-
mit me to emphasize that both of us
agree that his small horn sounds pretty
good. The question seems to be: Does
the Frazier-May model 8-50 operate as
a true horn or not?

I admit that I erred as to the fre-
quency range of a symphony orchestra.
I’ll even be happy to class a 50-12,000-
cycle system in the ultra-fidelity class
if its response is really uniform over
that range. But if the Frazier-May is
operating as a theoretical horn, its
dimensions are such that it will become
a tuned column below 100 cycles or so.
Such a tuned column has the aural
qualities of an organ pipe or a tuba
and couldn’t be used as a reproducing
instrument without additional acoustic
tricks to smooth out the response curve.
My argument is simply that since the
8-50 sounds reasonably balanced in the
bass range, factors other than true horn

RADIO-ELECTRONICS
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Low-Cost Test Instrument Kits

Lab Precision Quality...Easiest-to-Assemble Money-Saving Instruments

The greatest value anywhere for your test instrument dollar! Here's more
for your money in accuracy, dependability, versatility and professional styling.
Here’s the last word in easy-to-build convenience. Instruction manuals
are a marvel of simplicity for quick assembly without guesswork.
You need only a screwdriver, soldering iron and pliers—and
you're ready to build these top-quality instruments!

Expertly engineered, low-
cost tube tester. Tests 4, 5,
6 and 7-pin large, regular
and miniature types, octals,
loctals, 9-pin miniatures,
pilot lamps. Tests cover
new 600 ma. series - string
types. Checks for emission,
shorts, open elements,
heater continuity. 414" meter with ““Good-Replace” scale.
Fast-operating roll chart. Universal socket pin selectors to
test tubes with new base arrangements. Blank socket for
future use. Choice of 14 fil. voltages from .75 to 117 v. In-
cludes all parts, dark green metal case, gray panel, wire,
solder. 9 x 4 x 10”. For 110-120 v., 50-60 cy. AC. 14 lbs.
83 FX 143. Knight Tube Tester Kit. Only ..$29.75
83 FX 142. As above but in fabrikoid covered portable
case, 614 x 1414 x 1014". Shpg. wt., 15 lbs. Only. .$34.75
83 F 14)1. TV Picture Tube Testing Adapter. Only..$3.75

New Knight Signal Tracer Kit

Ideal for visual and audible signal
tracing of RF, IF, video and audio
circuits —at less than the cost of
an audio signal tracer alone. High-
est usable gain: “‘magic eye” with
calibrated attenuators permits
stage by stage gain measurements.
4" PM speaker. With RF probe for
checking all stages; includes audio
probe tip. Noise test provision.
Built-in wattmeter calibrated 25 to 1000 watts. With gray
and green metal case (7 x 10 x 5”), all parts, tubes, probes,
precut leads, solder. For 105-125 v., 50-60 cy. AC. 13 lbs.
83 F 135. Knight Signal Tracer Kit. Only ... .. .... $24.50

New Knight VOM Kit

Quality 20,000 ohm/volt VOM with
414" meter; + 29, full scale accuracy;
19, multipliers; single switch selects:
6 DC ranges—0.2.5-10-50-250-1000-
5000 at 20,00 ohms/volt; 6 AC ranges
—0.25-10-50-250-1000-5000 at 5000
ohms/volt; 3 resistance ranges—
0-2000-200,000 ohms and 0-200 meg.
4 DC current ranges—0-10-100 ma.
and 0-1-10 amps. Complete with bake-
lite case (634 x 514 x 334"), all parts,
4’testleads, batteries, wireand solder.
83 F 140. Knight VOM Kit. Only............... $26.50

New Knight Tube TesterKit

FREE Supplement No. 148

New Knight RF Signal Generator Kit

Provides modulated or unmodu-
lated RF output on long wave,
broadcast, short wave, FM and
TV frequencies. Ideal for use with
VTVM for aligning RF and IF
sections of radio and TV sets;
use with sweep generator as TV
marker generator. Delivers audio
: output for troubleshooting all
audio stages. RF output: 160 kc to 110 mc on fundamen-
tals; useful harmonic output to 220 mc; modulated at 400
cycles; with jack permitting modulation by external gen-
erator. Rated RF output 100,000 mv or greater. Max.
audio output, 10 volts. Complete with green metal case
(7 x 10 x 5") and gray panel, tubes, all parts, pre-wound
coils, wire and solder. For 110-120 v., 50-60 cy. AC. 10 lbs.
83 F 145. Knight RF Signal Generator Kit. Only..$19.75

New Knight Audio Generator Kit

Ideal audio frequency source for
checking audio circuits and
speaker response; fine for Hi-Fi
testing. Frequency range: 20 cps
to 1 mc in 5 ranges. Output volt-
age: 10 volts to high imp., + 1db
to 200 kc. Generator imp., 600
ohms. Less than .25 %, distortion

g from 100 cps through the audible
range; less than 19, when driving 600 ohm load at maxi-
mum output. Continuously variable step-attenuated out-
put. Complete with green and gray metal case (814 x 11 x
714"), all parts, tubes, precut leads and solder. 17 lbs.
83 FX 137. Knight Audio Generator Kit. Only....$31.50

Send

10¢

How To Bulld
“E tne mnignt
vom

GET THE PROOF OF KNIGHT QUALITY

Send for complete construction manuals
4\( See for yourself the exceptional quality and super-

y value represented in Knight Test Instrument Kits. See
why KNIGHT offers you more for your money in de-
pendability, precision quality and versatility.

38 K 165. Knight Tube Tester Kit Construction Manual.
38 K 170. Knight Signal Tracer Kit Construction Manval.
38 K 168. Knight YOM Kit Construction Manual.

38 K 166. Knight Signal Generator Kit Manual.
| 38 K 169. Knight Audio Generator Kit Manual.

——=—— | Order any of the above construction manuals.
Each only.coeeaeennns YT nononoodboooo 10¢

ALLIED RADIO CORP., Dept. 2-G-5
100 N. Western Ave., Chicago 80, il

JuLry,

1955

Send for our latest 56-Page Sup-
plement featuring new releases
and special values. Make your
selections at ALLIED from the
world's largest stocks of tubes,
parts, test instruments, Hi-Fi audio
equipment, Amateur gear, indus-
trial components—everything in
electronics at lowest prices.

ALLIED RADIO

[J Send FREE Supplement No. 148
[J Ship the following KNIGHT Kits

[J Send construction manuals covering the following

kits:
Amount Enclosed $
Name
Address
City Zone State

| D S ———
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metal-cased
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'

POCKET SIZE WITH A 47" LENGTH SCALE
an instrument of PERMANENT ACCURACY
in a case that WON'T BREAK

J AC CURRENT RANGES

/ SEPARATE RANGE & FUNCTION SWITCHES
¢ SIMPLICITY . . . ONLY 2 JACKS

J EASY-TO-READ, LARGE 4 COLOR SCALES
/ 43 UNDUPLICATED RANGES

v MAGNETIC SHIELDING

J 3% DC, 4% AC PERMANENT ACCURACY

Accessories Available

GENUINE LEATHER CARRYING CASE $5.95 PANEL MOUNTING ADAPTER $1.50

‘ *'555" MULTIMETER
39 95 complete with probes and batteries
[ at your PARTS DISTRIBUTOR

PHAOSTRON COMPANY 151 PASADENA AVE., SOUTR PASADENA, CALIF. US.A,
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CORRESPONDENCE (Continued)
loading must be entering into the act.

As to the question of the “sounding
board effect.” I may have overempha-
sized the tonal coloring effects of wooden
panels, but I have heard identical de-
signs built of both plywood and con-
crete and there is a noticeable improve-
ment with ceramic construction.

My objection to the word “revolu-
tionary” is one of semantics and not
physies. I still don’t see how the normal
calculation of proper backwave volume
puts a design into the “revolutionary”
category. Mr. Frazier makes a great
deal of this point, assuring us that
special damping techniques are neces-
sary if the driver is to effectively handle
steep wave fronts. Damping is neces-
sary to prevent “ringing” effects, but
the damping is theoretically provided
by the resistive loading of the horn and
it is hard to see how this could be
“equal” to the capacitative loading of
the backwave chamber except for a
narrow band of frequencies.

In conclusion we come to the word
“accidental” which has caused Mr.
Frazier some understandably ruffled
feelings. I meant to imply that good
acoustic design is still largely a “cut
and try” proposition in spite of all the
excellent theovetical work which is
gradually accumulating. 1 meant “acci-
dental” in the sense of being opposed to
pure paperwork design, not the idea of,
“By George, this wastebasket with the
speaker in the bottom sounds pretty
good. Quick, take out a patent on a
revolutionary new speaker system!”

I hope that this clears up my com-
ments on the Frazier-May horn. [
apologize to Mr. Frazier for the choice
of the word ‘“‘accidental,” but my re-
action to the 8-50 “by ear” is honest,
if personal, and will have to remain.

GEORGE L. AUGSPURGER

YOIGT AND LOWTHER
Dear Editor:
I am very disappointed indeed that
in the article by George L. Augspurger
in your May issue once again the confu-

| sion exists in mentioning the name of

P. G. A. H. Voigt in the development
of Lowther drive units. Nothing is
further from the truth than this state-
ment. The Voigt patent of the twin
cone had already expired when we de-
veloped our P.M. 2 diaphragm used in
conjunction with a magnet system for
which 1 hold all rights and patents.

I should be most grateful therefore
if you could find space to correct *he
statement that Mr. Voigt had any
connection in the development of either
our loudspeaker driver units or horns.
The only point is the Voigt corner
horn which is no concern of mine what-
soever and as I pointed out in my
previous letter does not exist any more.
It is a fact however that in this country
many of our P.M. 2 and P.M. 4 units
are working in many of these horns.

I think your articles on horn type
loudspeakers are excellent and neces-
sary, and I look forward to others.

DonALDp M. CHASE
Bromley, Kent, England
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Depend on the COMPLETE line of ROHN
“SUPERIOR DESIGN” towers and accessories
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L
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add more profits in your cash register, =M dons in 10° lengths. 4 crimped exterior section gives
Yes, you can have these two famous Only 2-4 manhours re- mast stability that can’t be beat.
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ROOF { ROOF Bilk— mast

MOUNT /B\); BASES

MOUNT

'N TV

TUBING
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*

Heavy duty for quick, secure
mounting of tower to top of peak
roof. Flanges hinged, fastened to
roof with 2 lag screws in cach
flange.

(g

3 '-%' PEAK and
'r, WALL
<212 MOUNTS

For mounting of mast or pole to
roof or wall. Heavy-duty steel.
Variable sizes. Models for most
cvery need.

For all types flat surfaces. 3-1"
solid steel projections permit first
scection of tower to be mounted
dircctly on roof mount by insert.
ing usual %" bolts.

o

* DRIVE-IN
-, BASE

Set on top of ground... 3-4’
drive rods driven through base
into ground. First tower section
secured to rods with single bolt
in each leg. Instant erection.

Complete line of telescoping mast
bases for every requirement, ac-
commodating masts from 17-24%"
diameter. Also available—drive-
in mast bases.

SERVICE
TABLE

Perfect answer for television serv-
icing. display and storage. Truly
one of the tinest of its kind in
cconomy price range.

Designed and Manutactured Exclusively by

i

Heavy.duty. hot-dipped galvan.
ized steel tubing. Machined 1o
perfection. Extra sturdy joints
slotted for full, perfect coupling.

ALSO AVAILABLE

Rotator posts for mounting rota.
tor to tower; House Brackets;
Guying Brackets; UHF Side Arm
Mounts; Mounts for Additional
Antennae on a Tower; Erection
Fixtures; Guy Rings; Installation
Accessories; and dozens of other
items!

For complete catalog and prices,
see vour authorized Rohn Kepre-
sentative or Distributor; or write
or wire direct.

ROHN Manufacturing Company

Dept. RE 116 Limestone, Bellevue Peoria, lllinois
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Raytheon’s Raceivirg Tube ?Bnt
‘No. | — Newtcn, MMass.

Pastheon’s Yesearcy Center
Walthan, Vass.

Raytheon's Semiconductor Plant No. 2
and Raytheon’s Special Tube Plant No. 2
Eoston, Mass.

Raytheon’s Microwave and
Power Tube Plant No. 1
Waltham, Mass.

LEADS THE WAY
In TUBES and SEMICONDUCTORS

Here are a few reasons why:

RAYTHEON employs 18,000 people. Approximately 10,000 of them work in
Raytheon’s modern tube and semiconductor manufacturing plants.

RAYTHEON has more than 1,000,000 square feet devoted exclusively to the
manufacture of Raytheon quality tubes and semiconductors.

RAYTHEON employs over 500 engineers and scientists who work exclusively
in the electron tube and semiconductor fields.

RAYTHEON has had 33 years’experience in the manufacture of electron tubes.

RAYTHEON has made tubes of every type of construction — Standard Glass,
“G", GT, Bantal, Lock In, Metal, Miniature and Subminiature Tubes.

RAYTHEON Receiving and Cathode Ray Tube Operations have produced
more than a third of a billion tubes and semiconductors.

RAYTHEON perfected the first practical rectifier tube types (BA and BH)
to eliminate the need for *“B” batteries to operate home radios. This revo-
lutionized the design of home radio sets. Raytheon later developed the cold
cathode rectifier tube for auto radios and has produced more of these tubes
than all other companies combined.

RAYTHEON developed the famous 4-pillar construction that strengthened
internal structure resulting in sturdier tube design.

RAYTHEON developed and was first to mass-produce the octal button stem
receiving tube — today’s most imitated construction for premium TV per-
formance. Raytheon was first to make millions of these tubes as far back as
1946. These tubes featured a planar button stem and 8 straight leads
(8-pillar) which go directly into a standard octal base. Raytheon’s Patent
Numbers 2310237, 2321600 and 2340879 apply to this invention.

Raytheon's Cathode Ray Tube Plant
Quincy, Mass.

RADIO-ELECTRONICS
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LEN paves,

RAYTHEON developed and first mass-produced subminiature tubes for the
hearing aid industry — the forerunners of the {use tubes which made paos-

sible the famous proximity fuses of World War [I. There are more com- Raytheon’s Semicorductor Fla
mercial Raytheon subminiature tubes in use today than all other makes ) Newton, Mass, j
combined. (Being Assigned to Semiconductor
Division starting Cec. 1, 1935)

RAYTHEON developed a method of mass producing magnetrons (the power
tube that is the heart of radar) early in World War 11, that broke a serious
bottleneck, and continues to produce more magnetrons than all other manu-
facturers combined.

RAYTHEON is the largest producer of klystrons and has manufactured more
than all other companies combined.

RAYTHEON was the first commercial producer of Transistors — the “‘mighty
mite” — a Raytheon achievement that revolutionized the hearing aid in-
dustry.

RAYTHEON first commercially produced fusion-alloy RF Transistors, expected
to revolutionize the portable radio, auto radio and computer industries.

RAYTHEON has produced many more transistors than all other manu-
facturers combined — nearly 2,000,000 in use.

TODAY, RAYTHEON makes Receiving and Picture Tubes, Reliable Miniatu[e
and Subminiature Tubes, Semiconductor Diodes and Transistors, Nucleonic
Tubes and Microwave Tubes.

These facis and figures show why you can use Raytheon Television and Radio
Tubes with complete confidence that they are Right . . . for Sound and Sight
— Right for you and your customers, 100.

Raytheon's Microwave md
Power Tube Plant No. 2 -
Waltham, Mass.

A Company second to none in

Excellornce ire Eleclronics RAYTH [0"

RAYTHEON MANUFACTURING COMPANY
Receiving and Cathode Ray Tube Operations
Newton, Mass. « Chicago, lll, « Atlanta, Ga. « Los Angeles, Calif.

-

Raytheoar's Special Tube Plant No. 1
Newton, Mass.
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IN-|RONI

LOW COST
TV TEST
INSTRUMENTS

Buy Now for BL. & WH. Service
|—and be ready for COLOR

COMPATIBLE FOR

COLOR

and

BLACK AND WHITE

CHECK THESE FEATURES!

v/ COMPATIBLE ADVANCED DESIGN PREVENTS OBSOLESCENCE,

v/ LOW COST WITH HIGH QUALITY.

+/ PORTABILITY.

+/ STANDARD WARRANTY ON ALL INSTRUMENTS,

SEE YOUR PARTS JOBBER! WRITE TODAY FOR LITERATURE!

| WHITE-DOT and
INEARITY GENERATOR

. > COLOR CONVERGENCE —

A must on every color service call =
gives large and small white dots,

" P> BLACK & WHITE — Lincarity &

picture size adjustments,

Model 160 $7995

o Y
WRITE 00T- lINEAl!IIY GENERATOR

BLACK & WHITE

B RAINBOW GENERATOR

=T This Color Pattern Generator produces
RMNBO‘\L&EEO New Linear Phase Sweep for faster
- color TV servicing.

D> APPLICATIONS:

* All chroma circuit tests.
® Color demod. phase alignment,
® Color gain adjustments.

$4995

Model 150 ® Matrix test and alignment,
PATENT PENDING ® 3.58 mc traps and coils.

SWEEP CIRCUIT ANALYZER
NEW!

tester — takes the guesswork out of

sweep circuit troubleshooting.

P TWO INSTRUMENTS IN
ONE

1. Horizontal and vertical sawtooth

x
‘ D —

i -DUNANIC sw:?c(\ncult ANALYZER
i ‘u\ AT L 4y

| [T, cpum 1 \:w

P ——

The complete sweep circuit

for signal substitution. (15KC and Model 820
60 CPS.) $5995
2. Complete flyback and yoke
BLACK & WHITE
testers.

FLYBACK and YOKE 'I'ES'I'ER

NEW ! sensitive circuit checks one turn ,———_-__-—__ ok, == |
shorts in yokes as well as xfmrs. FLYBACK wm’“'“
P Oscillating neon indicator more sen-
sitive than a meter.
P Advanced design also tests color
yokes and xfmrs.
P Saves time with fast test of —

m——

Moael 810

$2995

® Flyback transformers
¢ Deflection yokes
® Bypass and electrolytic condensers

¢ Continuity of coils, xfmrs BLACK & WHITE

COMPATIBLE FIELD STRENGTH METER
VHF and UHF

NEW! Here is the FSM that won't be
made obsolete by color TV

ey 1L, pa e i
[ NPT TIEL SiREReTR weres

For good antenna installations {color
cr bl. & wh.) YOU NEED;

1. Microvolt testing

2. Bandwidth testing
FEATURES:

P Tests for color performance on ane

Modet 330

tenna installations. $12995
Tests for bandwidth for better bl, &

wh. pictures.

COLOR OR

>
P> Reads microvolts directly on 5 scales.
» BLACK & WHITE

Channels 2-13; extra coils available
for UHF channels.

COMPATIBLE CRYSTAL CALIBRATOR

NEW! crystal controlled generator
and crystal tester

FOR:

P> Color and bl, & wh, servicing
P Labs and factories

P Amateurs and experimenters
FEATURES:

P Accurate 3.579545MC color sub-
carrier standard, factory calibrated
(erystal supplied).

P Three external crystals* and a crys- Mode! 120
tal switch permit quick selection of
precise frequencies.
APPLICATIONS: $5995
* 3.579545MC color oscillator align-
ment.
* Crystal tester. FOR
* RF and IF marker and calibrator.® COLOR OR
* Color TV 3.58MC generator. BLACK & WHITE
* Microsecond time marker for

scopes.” *These crystals available extra

WlNSTON ELECTRONICS, INCore.rss, 4312 main 1, phitdephia 27, Pa.

RADIO-ELECTRONICS

-


www.americanradiohistory.com

NEW!
Narrow-space
stacking!

Channel Master’s
RAINBOY an
SUPER RAINBO
can now be stacked
only 60" apart. These
new, extremely effi-
cient, 2-stage, impe-
dance-matching stack-
ing rods permit easier
installations with an
absolute minimum
sacrifice of gain.
model ne. 331.7

weather!

Champizn Rcimbow
338 serme
Supes Roinbew
33" serms
Challenger Reinbow
332 series

’

LI

AN
W,
Fy

ot

o

e

arm

weather

is
profit

©pursat Ne. 7,491,730
Other Potants Pending

tltemvatee, m,

Copyright 1955, Chownel Moster Corp.

CEANNEL MASTER CORP.

Tha VWarld's Lorgest Munut of

*theiiea[.ﬁ

Weak TV Pictures?

Replace Your

The weather’s warmer! Days are longer! This is
the time of year ta go after that gold mine in your
own backyard: the replacement of the antennas in
your area that are damaged, worn, and obsolete.

Channel Master’s RAINBOW is the favorite replace-
ment antenna of America’s TV installatior men —
and here’s why:

There’s a RAINBOW model for every installation
-.. for every signal area ... for every budges.

Regardless of competitive claims—Channe} Master’s
RAINBOW antennas are still the most powerful
antenna series available today! Advanced engineer-
ing and the exclusive Tri-Pole make the difference!

Featuring the fastest and sirongest of all preassem-
blies: trigger-fast “Snap-Lock™ action, Channel
Master’s fabulous preassembly that snaps open,
Jocks open, without hardware or tightening.

All-aluminum eonstruction. Rugged, durable, rein-
forced at all siress points.

Today’s greatest all-channel antenna
value — bar none!

CHARNE

L MASTERS

eana

eific@méﬁi?aﬂt
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you can't argue with acceptance

the most
complete

line
of twist mount
lectrolytic capacitors

Better than any claims we could make is the unquali-
fied and enthusiastic acceptance by engineers and
servicemen alike. These are some of the features on
which this acceptance is based:

100%,

e/ New York

Burton Brown

® Aluminum containers provide maximum
protection against moisture.

® Low leakage, long shelf life.
® Designed for 85° C. operation.

® Complete with metal and bakelite
mounting plates.

® Easy to mount.

Time “a%ed means money. Ask
your Pytamid jobber about
the time saving serviceman’s
wrench for locki locki . . . .
thleelx:founotin;cez::sg:{ 3;\12;1:3% Pyramid capacitors are listed in Sams’ Photofacts
twist mounts, '

® Extremely compact—yet highly dependable.

~
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L.C lone, BS., MA.
Peesident, Radio-Tele vision
Training Associotion.
Executive Director, Pierce
School of Radio & Television.

THREE COURSES TO TRAIN YOU
FOR THE JOB YOU WANT

RADIO-FM-TELEVISION TECHNICIAN W .
COURSE — No previous experience necessary. You S

learn by practicing with the professional equipment -
s‘a““

| send you. Many of my groduates now have good '
paying technician jobs with such firms as RCA, NBC-TV, | SRW L B
g ows ;
g MA" -~

Dumont TV and numerous other TV Studios and plants.

FM-TV TECHNICIAN COURSE — Previous
fraining or experience in radio required. You can save
months of time if you have previous Armed Forces or
civilion radio experience! Train at home with kits of
parts, plus equipment to build BIG SCREEN TV RECEIVER.
ALL FURNISHED AT NO EXTRA (OST!

EXTRA TRAINING IN NEW YORK CITY AT NO ADDITIQ
COST — After you finish your home study training in either of these two
courses, you get two weeks, 50 hours, of intensive Luboratory work on modern
electronic equipment at our associate school in New York City, Pierce School of
Radio & Television. THIS EXTRA TRAINING IS YOURS AT NO EXTRA COST
WHATSOEVER. My courses are complete without this extra training, but it gives
you added opportunity for review and practice.

TV_CAMERAMAN AND STUDIO TECHNICIAN COURSE — Ad-
vonced training for men with radio or TV training or experience. | train you
ot home for an exciting high pay job as the man behind the TV camera.

My School fully approved to train Veterans, under new
Korean G. l. Bill. Write discharge date on coupon.

EARN WHILE YOU LEARN — Almost from the very start you can earn
extra money while learning by repairing Radio-TV sets for friends and neighbors.
Many of my students earn up to $25 o week . . . pay for their entire training
from spare time earnings . . . start their own profitable service business.

FREE FCC COACHING COURSE — Important for BETTER PAY JOBS
requiring. FCC License. You get this training AT NO EXTRA COST. Top TV jobs go
to FCC-licensed technicians.

With the equipment 1 send you as part of your course
you BUILD and KEEP o professionol GIANT SCREEN TV
RECEIVER complete with big picture tube (takes any
size up to 2%-inch) . . . also o Super-Het Radio Receiver,
AF-RF Signal Generotor, Combination Voltmeter-Ammeter-
Ohmmeter, (-W Telephone Transmitter, Public Address
System, AC-DC Power Supply. Everything supplied, includ-
ing all tubes. My practicol, easy-to-understand lessons
have brought success to hundreds of men. You, too, can
train for a better-paying job or set up a business

Public Address

Syst
, of your own if you act NOW! y‘:"
Super-Het ¥ & ¥ ¥ I
‘Radio Receiver "~ § 2 a‘. ¥ )i

T

W Tebephone I
Fronsmiltes I

Combination Voltmeter-
Ammeter-Ohmmeter

Badw l TR T .naununq umwﬁm

A troining
:v?me the skl
ond know-how 10
go the work 1 19¥¢
pest and enioy bel-

hings in lite-
yer Thy gd gimlen

Harol
Frint, Michigan

1 know | would
not have achieved
this progress if it
weren't fof the
help and qmdunce
trom RITA
Edward Breoult
Chiet Rodar Operatol
tational Guard
Central Falls, R 1.

MAIL THIS COUPON T

[ B N N
Dept. R-7 l

Mr. teonord €. tone, Prasident
RADIO-TELEVISION TRAINING ASSOCIATION
52 Eost Y9th Steeet, New York 3, N. Y.

Deor Mr. lone: Moil me your NEW FREE BOOK, FREE SAMPLE UESSON, cod
FREE o0ids thot will show me how 1 con moke BIC MONEY IN TELEVISION I.
ondersiand 1 om under no obligation end na solesman wiit coll, o

(PLEASE PRINT PLAINLY)

Nome,

Address,

Ciry. Zone. Stote.

| AM INTERESTED IN: q
[ Rodio-FN.TY Tecanician Course VETERANSH
[ F4-T¥ Tochnicior Course Write lsgharne date

LT3 3V Comeroman B Studio Techaicion Course

52 EAST 19th STREET e NEW YORK 3, N. Y.
Licensed by the Stote of New York ® Approved for Veteron Troining

JULY, 1955

NO SALESMAN WILL CALL!
23
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America’s Most Dependable Rotator

now it Nt Sl ...

GVt/?-aL&E: i 27 BROEGE
: : MARBLE

DECORATORS'
(] 134

control cases available in four

glorious colors ...

TRIO, manufacturer of the “Aristocrat”,
has set the pace in the design of a rotator con-
trol unit as beautiful as it is functional. Its
sleek, unbroken lincs are unmarred by switches
or knobs and only the handsome, lighted dial
identifies it as a rotator control unit.

FACTORY
ATTACHED AND
TESTED CABLE

Every TRIO rotator is now supplied with
either 65’ or 90’ control cable factory attached
and ready for easier, faster installation. Each
unit is bench-tested with its control cable, thus
assuring trouble-free performance. These are fea-
tures that servicemen like and appreciate!

Switch and directional control Ned=
are located at top rear of case | e=\)\] &
for handy finger-tip operation.

A new TRIO plan enables the dealer to
carry a complete line of the various colored
cases without substantially increasing inven-
tory costs. Thus the home-maker has choice
of colors, even as late as the time of installa-
tion, because it takes only a moment to change
the “works” from one case to another.

R Copyright 1955 by TRIO MANUFACTURING CO.
THE TRIO 7 Only rotator with 2 /ll
year warranty.
e 99 &
- '}
AR]ST‘]CRAT # Only rotator with con- EXAT &
...CULMINATION OF trol cases available in ,f .'l s
SIX YEARS RESEARCH four glorious colors. &

AND PRODUCTION

MHanwfacturing L
? ; &s. Qncle FOR ILLUSTRATED, FOUR COLOR BROCHURE
GRIGGSVILLE, ILLINOIS \ |

XPORT SALES DIV., SCHEEL INTERWATIONAL INC.,
4237 N. Lincoln Ave., Chicago, U.S.A, Cable Address: HARSCHEEL

24 RADIO-ELECTRONICS
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Black 2” long; also red, ivory, etc.

No.1171

ALIGNING WRENCH
No. 5080 NET $0. 5|

G-C TV 6-C SCRATCH

LINE SEAL REPAIR KIT

Prevents corrosion on wires, etc. Remove cahinet scratches.

No. 17-2 NET $0.39 No. 915 NET $0.99

e

\:.SI\‘ EN:“L\

== =
6-C RUBBER 6-C MAG-NETIK
GROMMETS HEAD CLEANER

Box of 15 assorted grommets. Remaove oxide from tape heads.

No.H025-F NET$0.30  No. 53-1 NET $0.51

. GENERAL
/%7
/ 7
\/

6-C GLO-BAR
THERMISTORS

Resistors for series heater tubes,

No. 9135 NET $1.44

G-C STREAMLINE
POINTER

G-C AC-DC INDOOR
ANTENNA WIRE

Flexible copper; insulated.

NET 50.25 No. 840 NET $0.27

a c* —
- A
‘2 "‘;"‘:'-““Clllc,un l

G-C PRINTED CIRCUIT REPAIR KIT

Contains Silver Print, Silicone Resin, Solvent and ail tools.

No. 680 NET $5.85

G-C TELEVISION G-C NON-MAGNETIC

ALIGNER

Tough, heat-treated beryllium.

No. 9105 NET $0.75

Socket 14" square; 6" long.

G-C 3-for-2

CHEMICAL SPECIAL
No. B-1 Pack of 3 NET $0.69

T

G-C REAR SPEAKER
BAFFLE KIT

Has 3-way switch. bronze grille.

g |

6-C 7.5 OHM
FUSE RESISTOR

For series-wired TV sets.

G-C BAKELITE
CEMENT

Repairs cahinets, knobs. paneis.

6-C AUTO FUSE
INSULATOR SI.EEVES

Box of 16; 116" long x 1,7 |

No. 9180 NET $2.70 No. 9207 KET $0.33 No. 32-2 NET $0.51 No.Hb640-F NET $0 30

6-C CARBON-X
Quiet noisy carbon volume
controls.

No. 1205 NET $0.72 No. 126-2 KET $0.39

ol For These
RADIO-TV
SERVICE AIDS

CEMENT

G-C SPAGHETTI
ASSORTMENT

Variety of sizes and colors.

No. 551

foy

G-C TV CORONA
DOPE

[Prevent corona shorts in TV sets.

No. 47-2 NET $0.72

G-C ADJUSTABLE
SHORTY

Adjusts from 115" to 2°

No. 9090 NET $0.42

TELCO 6-PACK
LIGHTNING
ARRESTORS

- No. 8642-6P Pack of 6 NET $2.25

SPACERS, BUSHINGS

Kit in jar; many chassis uses.

NET $0.84 No. 6617 NET $0.51

o
(!

L
G-C REK-0-DOPE

All-purpase recording lubricant.

No. 677

Jo.oal ?am ﬂaﬂé&z

6-C COLOR CODING KIT

Includes 10 standard colors, brushes.

NET $1.29

G-C LiQUID
NON-SLIP

Prevent slipping on drive cables,

No. 1211 NET $0.21

G-C ASSORTED G-C FAHNESTOCK

CLIPS

Box of 12 assorted plated clips.

G-C 300-O0HM
WALL PLATE

Brown plate and plug,

G-C WESTINGHOUSE
TV ALIGNER

Fits openings in West'hse coils.

FREE! send postcard for your big G-C CATALOG. {‘;-

ZG

GENERAL CEMENT MFG. CO

910 Taylor Avenue
Rockford, lliinois

G-C AUTO STATIC
CHASER KIT

Injector and tire static powder.

No. H590-F NET $0.30 No. 5606 NET $1.65

)/g@

G-C SLUG
RETRIEVER TOOL

For Standard Coil tuner slugs.

No. 8595 NET $0.75 No. 9089 NET $0.54 No. 9096 NET $2.22

GENERAL CEMENT
MANUFACTURING CUMPW!/

@m

G-C SPRA-KLEEN
No. 8666 6-0z, can
NET $1.00

’.\ )
\V

No. 9021

N’

TELCO HINGED

ROOF MOUNT
NET $1.17
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He’s “fingerprinting”

a relay contact

Bell Laboratories microchemists have per-

fected an ingenious new technique for “finger-
printing” relay contacts, the tiny switches on
which a dial telephone system critically depends.

Using a portable test set, a chemist makes a
plastic print of a contact. On-the-spot examina-
tion of the print with a mieroscope and chemical
reagents quickly reveals the effects, if any, of
arcing, friction, dust or corrosive vapors. While
the chemist studies the print, urgently needed con-
tacts continue in service. Findings point the way
to improve relay performance.

Abave, Bell Laboratories micro- This is another example of how Bell Tele-

chemist applies plastic disc in h Lab — i B el to k

FesiedLe st FElayleontact. phone Laboratories research helps to keep your
Q ) Imprint reveals centours of sur- telephone system the world’s best.

face and picks up contaminants,
if any. Part of portable test set is shown on
table. Contacts, shown in small sketches, are of
precious metal fusec to base metal.

Preparing disc for microscopic examination. On- A microscopic look at disc often provides lead to  Here the plastic disc has picked up microscopic
the-spot examination may reveal acid, alkali, sul- nature of troubfe. Unlike actual contact, print lint that insulates contact, stops current. (Picture
fur, soot or other polluting agents peculiar to can be examined with transmitted light and enlarged 200 times.) Traces of contaminants are
an area. high magnification. identified in microgram quantities. Inert plastic

resists test chemicals that would damage contact.

Bell Telephone Laboratories

Improving telephone service for America provides careers
for creative men in scientific and technical fields
26 RADIO-ELECTRONICS
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RCA INSTITUTES, INC.

A SERVICE OF RADIO CORPORATION of AMERICA

gteP

Become a top-notch television service technician
Now . . . RCA INSTITUTES offers modern TV KIT
with Comprehensive Television Servicing Course

START to build with a TV Kit developed by
one of America’s foremost radio-tv schools—
RCA Institutes. LEARN with simple step-
by-step instruction how to build a modern,
large-screen receiver. TEST each stage, as you
build, and see how it works. Learn how
‘““trouble-shooting’’ is applied. FINISH your
Home Study Course ready and able to service
all make and model sets!

Easy-to-follow instructions are planned and
prepared for you through the efforts of RCA
Institutes’ instructors, engineers at RCA
Laboratories, and training specialists of the
RCA Service Company.

®

350 WEST FOURTH STREET, NEW YORK I3, N.Y.

JULY,

1955

The RCA Institutes’ TV Kit utilizes up-to-date
ctrcuils tncluding:

° Synchm-Cuit_ie horizonlal automatic frequency
control circuil.

o Horizontal magnetic reaction scanning.
o Latest deflection circuils.

o FM sound discriminalor.

o High-gain, low-noise cascode tuner.

Join the many thousands who have been
successfully trained by RCA Institutes for a
good job (or business of their own) in tele-
vision servicing.

BASIC KNOWLEDGE OF RADIO NECESSARY

NO NEED FOR PREVIOUS TV TRAINING

FREE BOOKLET! MAIL COUPON NOW.

RCA INSTITUTES, INC., Home Study Dept. EK-7-55
350 West Fourth Street, New York 14, N.Y.

booklet on the TV Servicing Home Study Course
| understand no salesman will call.

Name:

With no obligation on my part, please send me a copy of your

and Kit.

(Please print)
Address:

Zone: State:

———————————y

City:

27
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SPRAGUE
CERAMIKITS

Get these cabinets FREE with a
basic order of ceramic capacitors

® NOW . . . stock ceramics so you can find ’em when
you want ‘em . . . have your own neat and complete cabi-
net . . . at the cost of the capacitors alone.

@ Sprague has pre-stocked these handsome, blue, heavy-
gauge steel CERAMIKIT cabinets with its famous Cera-
Mite capacitors. Ratings and quantities are based on popu-
larity. No dogs! Stand-up indexes separate reusable
plastic boxes. Catalog numbers and ratings can be secn
at a glance.

® Whether you use many ceramics, or just a few, there’s
a Ceramikit sized and priced just right for you. Kit CK-2
is a two-drawer model holding 150 capacitors in 27 differ-
ent ratings. Kit CK-3 is a single-drawer unit holding 75
capacitors in 12 different ratings. Remember there’s not a
dog in either Ceramikit.

@ Kits interlock so You Can Build With Sprague as you
buy your Ceramikits. Use the extra cabinets for handy
indexed stocking of all your small parts.

@ See your distributor 10w about Ceramikits, or request
complete facts in Sheet M-711 from Sprague Products Co.,
81 Marshall St., North Adams, Massachusetts.

don’'t be vaguve .., . major in
g ]

Sprogue Products Co. is the Distributors' Division of the Sprogue Electric Co.

CONTENTS
3 |/2 rx??:t/rxzn
$19.25 List

Guan. Cat. Ne. !Viluan. Cat. No.

- 5GA-Q1 5 5GA-T47
5CA-G2 i SGA-T5
56A-@5 | 10 5GA-D1
5GA-T1 e 0 5GA-D2
5GA-T1S L1 SHK-D3
SGA-T22 | 10 SHK-S1

CONTENTS
31, %9V "x4”
$38.00 List

Cat. Nc. - | AQuan. Cat. No,

5GA-VS 5  5GA-127
5GA-Q1 5  5GA-T33
5GA-Q15 5 5GA-T39

Py
PARNOMUARN AN G

5GA-Q22
5GA-033

56A-Q33

5GA-Q47
5GA-Q5
5GA-083

5GA-Q82

SGA-T1
5GA-T12
SGA-T13

5GA-T22

21

5 © 5GA-T47
§  5GA-TS

§  5GA-Ted
10 SGA-D1
§  5GA-D15
5 5GA-D2
§  5GA-D33
5  5GA-D4

§  SHX-D§
0 SHK-S%

YOU CAN BVILD
WITH SPRAGUE

RADIQ-ELECTRONICS


www.americanradiohistory.com

If you're wilng

to lose your job tomorrow
to a technically-trained man,

turn the page, mister

But. if vou’re interested in an honest-to-goodness career in
the vigorous young electronics industry, here’s how you can
step ahead of competition, move up to a better job, earn
more money, and be sure of holding your technical job
even if the brass is firing instead of hiring.

The “how” is CREI training in radio-television-elec-
tronics.

You don’t have to be a college graduate. You do have to
be willing to study—at home. You can do it while holding
down a full-time job. Thousands have. Since 1927 CREI has
provided alert young men with the technical knowledge
that leads to more responsibility, more job security, more
money. More than a quarter century of experience qualifies
CREI to train you. )

What qualifies you for CREI? If you have a high school
education, you're off to a good start. If you have a knack
for math, so much the better. 1f you are currently working
in some phase of the electronics industry, you'll get going
faster. But remember this: CREI starts with fundamentals
and takes vou along at your own speed. You are not held
back by a class, not pushed to keep up with others who have
more experience or education. You set your own pace. Yqur
CRE! instructors guide you through the lesson material
and grade your written work personally. You master the
fundamentals, then get into more advanced phases of elec-
tronics engineering principles and practice. Finally you
may elect training at career level in highly specialized ap-

ar
.

3224 16th Street, N.W.

Please send me your course outl-
line and FREE lllustrated Book-
let **Your Future in the New
World of Electrenics . . . de
scribing opportunities and CRE!
home study courses in Practical
Electronics Engineering.

[ Practical Radlo Engineering

{0 Practical Television Engineering
[ Aeronautical Electronics Engineering
O TV, FAM & Advanced AM Servicing
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CAPITOL RADIO ENGINEERING INSTITUTE «+ccocsescccsscncncecaancaasrronsrone

Accredited Technlcal Institute Curriculo ® Founded in 1927
Dept. 147-B

CHECK FIELD OF GREATEST INTEREST:

[ Broadcast Radio Engineering (AM, FM, TV)

It would help us help you if you would write on margin helow answers to following: present
employer. type of present work, school background, electronics exverience. future electronics.

plications of radio or television engineering or aeronautical
radio.

How good is CREI training? Here are a few ways to
judge. Ask an electronics engineer if you know one. Ask a
high-school or college physics teacher. Ask a radio station
engineer. Check up on our professional reputation: CREI
home study courses are accredited by the Engineers’
Council for Professional Development; CREI is an ap-
proved member of the National Council of Technical
Schools. Ask personnel managers how they regard a
man with a CREI “ticket.” Look at this partial listing of
organizations that pay CREI to train their own personnel:
All American Cables & Radio, Inc., Canadian Aviation
Electronics, Ltd., Canadian Broadcasting Corporation, Co-
lumbia Broadcasting System, Hoffman Radio Corp., Mach-
lett Labs., Glenn L. Martin Co., Magnavox Co., Pan Amer-
ican Airways, Atlantic Division, RCA Victor Division,
United Air Lines. Finally, ask a CREI graduate to tell you
about our Placement Bureau, which currently has on file
more requests for trained men than we can fill.

What’s the next step? The logical one is to get more in-
formation than we can cram into one page. The coupon
below, properly filled out, will bring you a fact-packed
booklet called “Your Future in the New Weorld of Elec-
tronics.” It includes outlines of courses offered, a resume of
career opportunities, full details about the school, and tui-
tion details. It’s free.

Note: CREI qlso offers Resident School instruction, day or evening, in Wash-
ington, D.C. New classes start once a month. If you are a veteran discharged
after June 27, 1950, lct the new GI Bill help you obtain resident instruction.
Check the coupon for more data.

Washington 10, D.C.

Name
Street
City Zone State.

Check—[] Home Study [] Residence School [] Veteran
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STROMBERG -

CARLSON®
Fpecifie’

gE/ICos

TEST INSTRUMENTS
38 KITS — 42 Wired Instruments

VACUUM TUBE
VOLTMETER #221
KIT $25.95
WIRED $39.95
DELUXE VIVM
(with 714" METER)
#214 KIT $£34.95
WIRED $54.95

NEW 1£232 Peak-to-
Peak VTVM with
DUAL-PURPOSE

AC/DC UNI-PROBE

(pat. pend.)
KIT $29.95
WIRED $49.95

5” PUSH-PULL
OSCILLOSCOPE 425
KIT $44.95
WIRED $79.95

NEW 1470 7 PUSH.
PULL OSCILLOSCOPE
KIT $79.95
WIRED $129.50

TUBE TESTER 625
KIT $34.95
WIRED $49.95

g

NEW #944 FLYBACK
TRANSFOXRMER &

YOKE TESTER
KIT $23.95

WIRED $34.95

DELUXE RF SIGNAL
GENERATOR 1315
EIT $39.95
WIRED $59.95

TV/FM SWEEP
GENERATOR #360
KIT $34.95
WIRED $49.95

5MC-4.5 MC CRYSTAL
$3.95 ea.

Write for FREE Catalog C-7

30

1,000 Ohms/Volt
- MULTIMETER #536
—= KIT $12.90

MULTI-SIGNAL TRACER WIREDESLES0
#145 KIT $19.95
WIRED $28.95

6V & 12V BATTERY
ELIMINATOR & TR
CHARGER #1050 O i o
KIT $29.95 R-C BRIDGE & R-C-L
WIRED $38.95 COMPARATOR #950B
KIT $19.95
WIRED $29.95

20,000 Ohms/Volt
MULTIMETER #565

KIT $24.95
WIRED $29.95

4.5 e

A PROBE FOR EVERY
PURPOSE
KIT— WIRED

$2.75 and up

Prices S0,
higher an Wes
oast

ELECTRONIC INSTRUMENT CO.. Inc.
Brooklyn 11. N. Y.

84 Withers Street
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ELECTRONICS

Hugo Gernsback, Editor

STATUS OF THE ELECTRONIC INDUSTRY

c e . C(/mp/‘e/zeusiw surovey of a new gizmt 5 4 .

Recently C. M. Odorizzi, executive vice president of the Radio
Corporation of America, addressed the Cleveland Society of
Security Analysts, giving a comprehensive view of the electronic
industry. The following is a condensed report of this most
informative talk.

EW if any industries, in such a relatively short period of time,
have experienced such amazing growth as electronics. From
1940 to the war's end in 1945, the annual dollar volume of the
industry increased from $500 million to $4.6 billion.

Then followed a post-war dip that quickly was corrected by three
principal factors: first the rise of the new television industry;
second the industrial adoption of electronic controls; and third,
the implementing of a realistic concept and standard of national
defense requirements. So rapid was the upturn that in a little
more than six vears after the war’s end—by 1952—the electronics
industry had achieved a $7 billion annual volume.

Today, the curve continues to rise. By latest estimates, the
electronics industry should show a total business that will reach
close to $9 billion by the end of 1955. According to surveys by
RCA, these figures will maintain their climb and by the end of
1957 the annual total should be nearly $12 billion.

All of you will recollect how the television receiver industry
made its spectacular advance from a mere $1 million at factory
prices in 1946 to its peak of $1.4 billion in 1950. By 1957, a year
when color television is expected to be making rapid progress,
black-and-white sales are expected to drop back to less than $400
million. By that time, it is estimated the industry factory billings
of color sets will be near the billion mark. Thus, the estimated
total of television set sales to the consumer. namely 6.4 million
units in black-and-white and color, will then be approaching the
total sales of 6.6 million units reached by black-and-white sales
alone in 1950.

Government purchases of electronic equipment, which will total
$2.5 billion for the industry this year, are estimated to increase
to approximately $2.9 billion by 1957.

In only one broad classification of electronics, that of automobile
radios, industry sales seem to have reached a condition of sta-
bility. For several years auto radios have maintained annual sales
slightly in excess of $100 million, a total that is likely to remain
constant for the next few vears at least.

The majority of remaining classifications in the electronics field
provide food for thought for the optimist. These include the sales
of repair parts and replacement tubes, broadeasting and communi-
cations, industrial and commercial equipment, service and installa-
tion, and, of course, color television.

Let me give you sn idea of the potentials of these groups by
comparing the industry’s going rate with rates projected into 1957.

Repair parts and replacement tubes, which will gross about
$250 million this vear at factory prices, will total $453 million
in 1957. The present and future totals for the broadcasting and
communications industry are $1 billion and $1% billion, respec-
tively. Industrial and commercial equipment will increase from
$274 million to $520 million; color television, now a mere infant,
will expand to $950 million in four years.

Servieing

Servieing, in my opinion, is a subject that has not been given
its due importance in most industrial analyses. Today, however,
industrialists are paying more and more attention to its role in
successful manufacturing and merchandising. Service with a
capital “S” has become a vital building block in the foundation
of American business.

Would the automobile have developed into a $45 billion industry
if owners had been forced to repair and maintain their own cars?
Would the electronics industry have made giant strides toward
its present $9 billion position if buyers had not known that
trained technicians were available to keep their instruments in
operating condition?

The answer obviously is “No.” The attitude of the manufacturer
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toward service was certain to change as he recognized the ir-
resistible changes in life and customs.

Service, therefore, has become an important facet of the
nation’s business structure. The consumer knows the value and
economy of keeping the products of modern science and industry
at peak efficiency. When properly organized, service pays its own
way. It is a good investment that produced manifold returns
in many forms.

Some measure of the importance of service to electronics is
shown by the fact that today nearly 100,000 service technicians
are employed in the industry, most of whom are in radio and
television service for the home. With the expected growth of
the electronics industry, more than 125,000 technicians will be
needed 1n 1957,

I know of no merchandiser who is more thoroughly sold on the
role of service in making and repeating sales than Frank M.
Folsom, president of the Radio Corporation of America. Often
he has said:

“In every city of the United States there is a successful business
that is a living monument to some man with the simple but
fundamental objective of making sure his customers were properly
taken care of.”

In 1946, when television emerged from behind the curtain of
war to begin its phenomenal growth, the industry’s return for
servicing home television and radio sets was less than $145
million, not including the cost of parts. Four years later, in 1950,
comparable figures had increased to $710 million. In 1953, the
total was $1.4 billion and by the end of 1957, this part of the
electronics industry will contribute $2.7 billion annually to the
national economy for the home installation and maintenance. In
other words, during the next four vears, from January 1, 1954,
to January 1, 1958, the industry’s gross income from this service
will have almost doubled.

With these figures in hand, it is only natural that they should
be compared with the overall volume of business produced by the
electronics industry. Total annual sales of this industry grew
from $1.6 billion in 1946 to $8.4 billion in 1953. Thus, in 1953,
service was responsible for 16.4% of electronic industry sales.
This is almost as much as the total sales of all electronic prod-
ucts, to hoth consumers and the Government, in 1946. As the
use of electronic apparatus increases with automation and the
application of electronic controls to industry, plus the spread of
television service, the sales of service will increase accordingly.

Eleetronics Is Core of Automation

Undoubtedly, you have frequently encountered the word auto-
mation. You will hear more of this trend of industry to conceive,
design and build the automatic factory—automatic to a great
extent from raw material to finished product. We have not yet
arrived at the latter state but we are making good progress, for
electronics is the core of automation, and the electron is one
of the world’s most versatile and flexible tools.

We are succeeding through electronic controls and automation
in speeding up the progress of industry, and by so doing are
reducing the time lag that heretofore has slowed up the conversion
of raw materials into finished goods. This increased impetus of
production also has made it possible materially to reduce the
costs to the ultimate consumer. By taking the developments of
scientists and engineers and merchandising them with modern,
efficient methods we have contributed substantially to the nation’s
economy.

Although this record of achievement is outstanding, the promise
of the electronics industry in the future is even brighter. One of
the most impressive long-range views was expressed a short time
ago by Brig. Gen. David Sarnoff, chairman of the board of RCA,
who said:

“IWhatever the size of the electrowics, television and radio
business seven years hence may he, I am sure that more than 50%
of the volume will be in products and services that do not exist
today.”
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TEST INSTRUMENTS

Practical
Transistor

Tests

Measuring important semi-
conductor characteristics
with scope or

sumple meters

By EDWARD D. PADGETT

Silicon junction power transistor
attached directly to metal chassis.

32

ERVICE technicians must learn to

determine transistor properties

quickly and economically. They

must know when a transistor is
“clean,” when junctions are satisfactory
and if noise level is O.K. Whenever
possible, comparisons with vacuum
tubes will be made in this article. How-
ever, transistors are new electronic de-
vices which require new language to
describe their behavior.

In most cases vacuum tubes op-
erate as temperature-saturated devices
(Child’s law). They are used chiefly as
voltage or power amplifiers, with their
important characteristics described by
the symbols: g, gu and rp.

Transistors are current amplifiers.
Their greatest limitation is that they
are temperature-sensitive. That is, their
characteristics vary with temperature.
Important transistor characteristics are
described by the symbols: Ico, Ieve, 8
and Rour. Ieo and I are leakage cur-
rents; B is current gain. Rou: is the out-
put impedance of a common (grounded)
enitter transistor.

Test methods for these parameters
are important because these measure-
ments are the most economical way to
identify satisfactory transistors. Usual-
ly there is no need to measure other
parameters. For instance, base resist-
ance 1, and emitter resistance r. are
relatively unimportant in general serv-
ice work (unless ecither is open- or
short-circuited, in which case replace-
ment is obviously required) and need
no further discussion. The general
specifications for good transistors are
that r, shall be less than 1,000 ohms
and r. less than 50 ohms, at room tem-
perature, when emitter current is 1 ma
and collector voltage is 6.

To simplify measurement use the
common (grounded) emitter connection
and divide transistors into two groups
according to the kind of semiconductor
used: germanium and silicon junction
transistors. Tests for point-contact
transistors are omitted because these
units have negligible commercial value.
Industry engineers feel that junction

i

A 2N57 attached to chassis.

transistors eventually will replace
point-contact units in most applications.

Measuring leo and leno

Fig. 1 shows I.., the d.c. leakage be-

tween collector and base when the

emitter is open-circuited. I., increases
Teo +

I[!——‘

Ee

8 C
£

Fig. 1—Measuring leakage current I...

with temperature, and should be smaller
than Iua.—the smaller it is, the “clean-
er” the transistor. Clean transistors
have longer life because they are rela-
tively free of contaminating materials.

Fig. 2 shows Iuo, the d.c. leakage be-
tween collector and emitter when the
base is open-circuited. I.. increases
with temperature. It is a measure of
collector efficiency—the smaller it is, the
higher the efficiency.

Both 1., and I, increase with age.
The tests in Figs. 1 and 2 are the first
step in determining whether a transis-
tor can still be used or if replacement is
necessary. If I, and L. are erratic, or
larger than specified, the transistor

should not be used.
gain in

Current common-emitter

Fig. 2—_Measuring leakage current I...

transistors is described in three ways.
By d.c. current gain, g = 1I./1,; by in-
cremental d.e. current gain, b=
Al /ALy, and small signal current gain,
beta or 8 = di./dis. The ratio I./I, is
often used to describe d.c. current gain
in power transistors. It is substituted
for a.c. measurements when the huge
current passed through some high-
power units exceeds the rating of avail-
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able radio components. Incremental cur-
rent gain b is the ratio of incremental
changes in collector and base d.c. (for
constant collector voltage V.). Small-
signal (a.c.) current gain 8 is the gain
from collector to base with the output
short-circuited (for constant E.). The
latter two items describe gain for me-
dium- and low-powered transistors.

Rou: is the output impedance of a com-
nion-emitter transistor. It should be
large because it decreases with increas-
ing temperature.

Germanium junction transistors

Early plastic-encapsuled transistors
were unreliable. Moisture and impur-
ities, trapped during the encapsulation
process, ‘“poisoned” the germanium
heurt of the transistor. This slow killing
process caused unstable operation and
failure. Several important facts were
learned during the evaluation of plastic-
coated transistors. First, transistors
must be assembled under surgically
clean conditions. Second, rigorous fac-
tory tests were necessary if quality and
performance were to be maintained.
Third, the units had to be enclosed in
hermetically sealed containers. For ex-
ample, transistors encapsuled in plastic
had relatively large I.. and Ia. read-
ings. When the same units were assem-
bled under surgical conditions and
mounted in hermetically sealed cases,
these current readings dropped appre-
ciably.

The I.. reading (Fig. 1) for most
hermetically sealed, small-signal tran-
sistors should be less than 18 gamp at
room temperature, with —22% volts be-
tween collector and base. The manufac-
turer of 2N43 and 2N43A p-n-p tran-
sistors specifies that I., shall be less
than 10 pamp at room temperature,
with —45 volts between collector and
base. This should become an industry-
wide standard.

The I... reading (Fig. 2) for most
Lhermetically sealed, small-signal tran-
sistors should be less than 125 pamp at
room temperature, with 6 volts be-
tween collector and emitter.

Both Iw. and I.. increase when a
warm soldering iron is held near a
transistor or even if the unit is held in
the fingers while making measurements.
This is another way of emphasizing
that current increases with temper-
ature. It is illustrated in graphs of I..
versus temperature on data sheets that
accompany most transistors. If current
increases slightly with temperature,
there is no cause for alarm unless the
current is unsteady. This often means
defective junctions.

To investigate this further use the
cireuit in Fig. 3, with an oscilloscope in
the d.c. position and a slow sweep (ap-
proximately 200 to 500 usec per centi-
meter). Two switches (S1, S2) are used
so0 you can see both the collector-to-base
and emitter-to-base patterns on the
scope. When either switch is flipped off—
on—off, the d.c. voltage across the re-
sistor deflects the scope beam. Set S3
and the scope gain so the pattern jumps
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about 1 inch. Good transistors generate
patterns that are well defined step fune-
tions (a). If the pattern has poor rise
(b) or fall time (¢) or is unstable or
shows appreciable noise (d), the tran-
sistor has a faulty junction.

Let’s clarify the confusion that exists
about transistor noise. The confusion
began only because the point-contact
unit appeared on the market before the
junction type. Point-contact transistors
have poor noise properties—a great dis-

advantage. Junction transistors have
excellent noise properties. Noise in
many junction transistors measures

only 3 or 4 db above theoretical (John-
son) noise. Compare this with about 8
db of noise from the 1620 vacuum tube
—the best tube as far as noise is con-
cerned. But tube noise increases when

PNP
[ £ 7

SN N (OFF) OPEN 52
T (ON) CLOSED
+

SCoPt 53
11K yA
® 2.5V
-y
{t
SWITCH S| OR 2 !

IS TURNED ON A
i C BEaw RETURNS
i T0 BASE LINE
i . 1 WHEN S|,0R S2

|15 TURNED OFF

o

bl

R
=3

Fig. 3—Circuit tests p-n-p junctions.

the electrodes are subjected to vibration
or shock. In junction transistors, noise
is related to the ratio of the sizes of
collector and emitter junctions. Hence,
noise for a given transistor is fixed and
does not change appreciably with vi-
bration or shock. Nominally, noise in
good junction transistors is from about
10 to 20 db.

The duality concept is useful when
comparing transistors and vacuum
tubes. Base current bias is the dual of
egrid voltage bias; collector current the
dual of plate voltage and collector
voltage replaces plate current. In other
words, current and voltage functions
are interchanged when comparing static
characteristics of transistors and tubes.

Fig. 4 shows part of a set of tran-
sistor static characteristics. The dia-
gram shows how to measure incremen-
tal d.c. current gain. R1 adjusts base
bias current from about 1 to 130 pgamp.
With E. at — 6 volts, adjust R1 so that
I. is about 0.3 ma. Note the values of
I. and I.. Then change R1 slightly and
note the new readings in I. and I.. Dif-
ferences in readings are the incremental

TEST INSTRUMENTS

changes 3l and AL.. Values of b vary
widely for various transistors of a given
type. For this test, practical working
limits for b are from about 18 to 140.
If b is less than 18, insufficient gain
will be obtained. If it is greater than
140, the transistor probably is unstable.

The small-signal current gain beta
in low-powered transistors is the dual
of # in a triode vacuum tube. A circuit
for the measurement of 8 is shown in
FFig. 5. The choke should be a UTC
HQB-6 or equivalent, and the capacitors
pyranol or equivalent nonpolarized. The
beta factor is defined as collector-to-
base current gain with the output short-
circuited. Adjust R1 so that I. is 1 ma.
Set E1 to 1 volt at 1 ke. Resistor R2
essentially shorts out the output. The
current gain is 10,000 times the voltage
E2. It is derived as follows:

E2

Cdie 100 (10%) (E2)

F= 4, E1 (109 (EI)
10°

(10) (E2) — 10,000 E2

since E1 was set at unity. For example,
if the v.t.v.m. reads .004 volt, beta is
40.

Values of g vary widely for various
transistors—from about 15 to more

1200 )
LOW POWER GERMANlIUM PNP JUNCTION TRANSISTOR

1p= ~60pA

L / . N
800

2
& ——
<4 | /
e —ﬂ/
‘gsoc/-l]/ |
Alpeispa be Bl 20050
B [sk-soom |y Ay 18
= 400
3

0 =5, ~10 =15 -20 =25
COLLECTOR VOLTAGE —E¢

MEASUREMENT OF b WHEN Ec= — 6V

Fig. 4—Diagram shows method of meas-
uring incremental d.c. current gain b.

6v
IMEG 10 =
J &
600n
v
£
IKC ==
= = BALLANTINE
300 VTVM

Fig. 5—Circuit for measuring beta.
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than 200. However, if a designer learns
to use transistors with an interim g
spread, say 18 to 36 (some designers
like 25 to 50), which is good practice,
and designs accordingly, the service
technician can replace or interchange
transistors without much difficulty if
he uses units with the same g spread.
If the original design requires tran-
sistors with very low or very high g
factors, replacements cannot be made
indiscriminately. Such circuits require
especially selected transistors as re-
placements; otherwise the circuits do
not function. The problem of having to
select transistors with special char-
acteristics has been a headache in serv-
icing many preamplifier circuits.

The alpha factor (collector-to-emitter
current gain for the common-base
transistor) need not be measured for
two reasons. First, alpha can be calcu-
lated if beta is known; that is,

B

g +1

Secondly, betz magnifies or amplifies
transistor properties more accurately.
For example, reconsider the problem
of having to select transistors to make
an amplifier work. Specifying a beta
spread from about 25 to 50 to obtain
reliable amplification describes the situ-
ation more adequately than an alpha
spread of from about 0.961 to about
0.980.

The output impedance R.,.. of a com-
mon-emitter transistor (the dual of a
grounded-cathode triode tube) 1is the
other parameter about which informa-
tion is needed to determine transistor
reliability. The value of R..c should be
large because it decreases with increas-
ing temperature, high collector currents
and voltage and with age.

There are several circuits for measur-
ing output impedance, but most of them
are lacking in one or more respects.
Probably the most economical way to
establish the magnitude of Row. is to
take data for a given transistor and
plot the I. — E. common-emitter char-
acteristic and then determine Rou, when
I. is 1 ma and E. is 10 volts. Fig. 6
shows the process for a n-p-n transistor.
Ruue is the cotangent of the angle 0 or

the ratio of :}3 and varies widely from

LOW POWER SILKON NP N JUNCTION TRANSISTOR
< Ip=pA L]
31200 I
o
- b ] N
= s AL 100uA
€ 1000 T
g VBEC:S |
°
g 1 ¥ Royr: o1 e,ﬁi_‘ (1, : CONSTANT )
| fe0g T gr i
f=} =10V IR Pl PR S 6 -
g | <100 FROUT= F6s it 7 X108 <50Ka
1
600/ i l I
0 5 10 i5 20 25

COLLECTOR VOLTAGE Ec

+{e|||6|v|: . ]

Fig. 6—Measuring output impedance.
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transistor to transistor. Practical work-
ing limits are from about 25,000 to
65,000 ohms, with an average value of
about 40,000.

Power transistors

Germaniun power transistors have a
different design than the small-signal
units just described. Essentially, power
units have a larger collector junction
area. And since large amounts of heat
are liberated in this area (about 1/50
square inch in the Minneapolis-Honey-
well type 2N57 p-n-p power transistor),
adequate cooling must be provided.
Otherwise, the junction would overheat
and be destroyed. The 2N57 is cooled
by mounting the collector junetion on
a copper stud. Then the stud (IFig. 7)
is attached to a metal chassis (heat
sink) to permit rapid dissipation of
heat. A photograph shows a 2Nb57 at-
tached to a chassis. Because of this de-
sign, the 2N57 is rated at a d.c. collector
dissipation of 20 watts, of which 6
watts, theoretically, can be converted to
useful a.c. output power.

Measurements of I.. and Il.. for
power transistors are made with the
circuit of Figs. 1 and 2. But a mil-
liammeter is substituted for the micro-
ammeter and a larger battery is used.
The manufacturer specifies that I.. for
the 2N57 shall be less than 5 ma with
—70 volts between collector and base
at room temperature, and I.. shall be
less than 27 ma with - 70 volts on the

collector.

Since available radio components will
not handle the large currents passed by
some high-power transistors, probably
the best gain parameter to measure is
d.c. current gain. For example, attach
to a chassis

a 2Nb57 in the common-

TRANSISTOR

INSUL FROM CHASSIS
BY 0015 INCH MICA
WASHER COATED
WITH SILICONE OIL

OPTIMUM STUD TEMP (MEASURED WITH THERMOCOUPLE ) 186°F FOR
RELIABLE OPERATION

Fig. 7—Diagram shows how to attach
2N57 power transistor to the chassis.

emitter circuit (Fig. 8). With E. at 2.5
volts, adjust R1 until I. is 100 ma. The
d.c. current gain,

I(,

B
I,

should fall between the limits of 10 and
20 for good transistors. For the d.c. cur-
rent gain measurement of other power
transistors, check the data sheets for
the upper limit of I. and I, to avoid
damaging the transistors or test equip-
ment by excessively large currents (up
to 5 amperes in some high-power tran-
sistors).

The collector load resistance for most
germanium power transistors is deter-
mined by the upper design limits of

collector voltage and current. For the
2N57 these limits are 60 volts peak, and
0.8 ampere. Thus, collector load resist-
ance for maximum power is 60/0.8
75 ohms. High-powered units rated at
50 to 60 watts d.c. collector dissipation
(L 5 amperes) will require load re-
sistances of about 10 ohms.

Silicon junction transistors

Available silicon junction transistors
are of the n-p-n grown junction type.
Their principal value is that they can
be used at higher temperatures—around
150° C for example. This is because
silicon has a higher energy gap (1.1
electron volts) than germanium (0.72
electron volt). So since the energy gap
between filled and conduction bands is
large, the intrinsic contribution to con-
ductivity is reduced greatly.

As far as test methods ave concerned,
we are interested in the same param-
eters mentioned earlier. The same test
circuits can be used (except that bat-
tery and meter connections must be ve-
versed for n-p-n transistors).

At room temperature, I., and 1. for
low- and medium-powered units should
be less than 2 pamp with 2212 volts on
the collector. When a silicon unit is op-
erated at 100° C, I.. should be less than
12 gamp. Noise in silicon units is slight-
ly higher than in germanium units, but
is objectionable only in units with high
beta factors.

Since 8 adequately describes the per-
formance of available silicon units, and

J~ HEAT SiNK
sioma 2N 1 i

R I

Fig. 8—Measuring d.c. current gain.

since leakage currents are so small, the
d.c. and incremental d.c. eurrent gain
tests can be postponed until high-power
(10 watts or greater) units are avail-
able.

The spread in A for both low- and
medium-powered silicon units is from
about 4 to more than 75. There is no
official recommmendation regarding prac-
tical working limits. Some designers
and service technicians use an unofficial
rule of thumb from about 18 to 36 (as
measured with 6 volts on the collector).

Output impedances (Fig. 6) of be-
tween 15,000 and 80,000 ohms (com-
mon-emitter circuit) give satisfactory
results. Rour varies widely from unit to
unit.

The I., and I.,, readings of silicon
medium-power units are small. One ex-
perimental unit has readings of less
than 10 gamp at room temperature with
45 volts on the collector. These I.. and
I readings for the Texas Instrument
type X-15 power unit (rated at 1 watt)
should be less than 5 gamp at room tem-
perature with 45 volts on the collector.
An X-15 attached to a chassis (heat
sink) appears in one of the photos. ExXD)

RADIO-ELECTRONICS


www.americanradiohistory.com

Lnstrument features tuner substitution test

TEST INSTRUMENTS

Simpson Portable Field-Strength

== [{E new battery-operated Simpson

model 498 field-strength meter (see

photo) has a unique feature in the

form of a front-end substitution
test. The first i.f. stage (6BH6) uses
an unbypassed cathode resistor of 47
ochms (see diagram), which drops the
output signal from the tuner contained
in the field-strength meter. This drop
is conducted to a front-panel connector
on the instrument via a coaxial cable.

To make a tuner substitution test on
a TV receiver, the cable supplied with
the field-strength meter is fastened to

*Chief field engineer, Simpson Electric Co.

By ROBERT G. MIDDLETON*

the front-panel connector, and the
alligator clips at the other end of the
cable are connected to the grid of the
first 1.f. tube in the receiver and to
chassis ground. Then, if the field-
strength meter is tuned to a station,
a picture appears on the screen of the
TV receiver and the field-strength
meter indicates the number of micro-
volts of signal present (if the instru-
ment is properly calibrated).

This procedure not only answers the
question: “Is it the front end or is it
some other section of the receiver?” it
also provides information concerning
weak and borderline tuners which often

cause dog receivers to find their way to
the service bench.

The new field-strength meter pro-
vides relative field-strength readings
over all u.h.f. and v.h.f. channels and
a number of valuable and novel operat-
ing features:

1. Relative field strength can be measured in
weak-signal areas from well below 50 to
50,000 uv in strong-signal areas.

. The model 498 operates, if desired, from
a 117-volt 60-cycle source with No. 12
leads up to 100 feet in length.

. It operates. 1f desired, from an internal
storage battery which can power the in-
strument for over 2 hours continuously
without recharging.

. Battery is rechargeable from a built-in
recharging device which operates from a
117-volt 60-cycle power line.
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Schematic diagram of the Simpson
model 498 portable field-strength meter.
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(11)

The model 198 field-strength meter.

5. Battery may be recharged, if dusired, from
a ciwarette-lizhter outlet on the dashboard
of a service truck en route from one job
to another. Observe the battery polarity:
usually a positive ground on Fords,
Chryslers, Puackards. Studebakers and
l‘(valilser-l-‘rasers: negative on Nash and

illvs.

6. The instrument, when connected to a
117-volt 60-cycle power line, can also re-
charge any external or accessory 6-volt
storage hattery.

7. The model 498 also provides a tuner sub-
stitution test, with an =accessory output
cable which can be used to determine the
operation and sensitivity of the front end
in a TV receiver in approximately 15
seconds. This novel and valuable test can
be made to determine immediately whether
the tuner is dead, weak or normally opera-
tive. It answers the often-perplexing
question: “ls poor reception due to low
field strength, to a defective tuner or to
a fault in the receiver circuits following
the tuner?”

A phone plug is provided for listen-
ing to the TV signal for detecting and
identifying interference. A shoulder
strap is also supplied for carrying
convenience. This new compact field-
strength meter is lighter in weight
than any similar instrument providing
comparable facilities. The instrument
is available in two models, one powered
by 117-volts a.c. only and the other
powered by either the 117-volt line or
an internal storage battery. The battery
is supplied as an accessory or replace-
ment item.

The design of the new Simpson meter
offers striking advantages in power-
supply efficiency and weight reduction,
as follows:

Output voltage: 6 at 1.38 235
at 50 ma

Watt-hour capacity: 72

Battery: Storage type, with accurate
voltmeter charge indicator

Weight: 6 pounds, 15 ounces (12 pounds,
4 ounces with self-contained re-

chargeable battery)

amp,

Some field-strength meters of the
portable type are dry-battery-powered;
the batteries must accordingly be re-
placed when exhausted, instead of being
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recharged. In spite of this use of dry
batteries instead of a lead storage bat-
tery, a typical instrument of this tvpe
weighs 16 pounds as against 12 pounds
4 ounces for the new model 498. Most
instruments of this type do not provide
a tuner substitution test and have an
oversimplified u.h.f. tuner section which
consists of the elimination of the u.h.f.
tuner as such and the insertion of a
pair of ecrystal diodes in series with

While making a routine maintenance
check on a Simpson multimeter model
260 I encountered an unusual problem.

The maintenance check in our stand-
ards shop includes a complete battery
change and a calibration check of the
various ranges. It was after the bat-
teries had been replaced and I was
calibrating the meter against the
standards we have set up that 1 ran
into difficulty. The various current
ranges were out of tolerance from 5-6%
instead of the maximum 27,. The
normal cause of this is resistors chang-
ing in value due to age or overheating.
Not so in this case.

Suspecting the meter was in error
I removed it from the ecircuit and
checked it on the standard for full-
scale deflection at 50 za. The meter was
0.K. Deciding that something was
definitely goofed in the current circuits,
I proceeded to check the d.c. volt
ranges—these were also found to be
out of calibration by 6-7%. Again the
usual procedure of replacing the sus-
pected defective resistors was tried
with negative results. This was the first
time that new resistors had failed to
bring this particular instrument within
its rated tolerance.

While removing the test leads from
the Simpson in preparation for further
troubleshooting the 1.5-volt flashlight

AN UNUSUAL

the input leads to the continuous type
v.h.f. tuner. The local oscillator re-
radiates into the crystal diodes and
harmonics of the local oscillator fre-
quency heterodyne with the incoming
u.h.f. signal for conversion to v.h.f,
energizing the tuner in the instrument.

The price paid for this oversimplifi-
cation, however, is the development of
an excessive number of crossbeats and
spurious responses which are avoided
in the new Simpson meter by using a
complete Standard Coil u.h.f.-v.hf.
tuner.

Normal operating voltages and cir-
cuit constants are set forth clearly in
the circuit diagram. The instrument is
calibrated at the factory with labor-
atory signal generators for a full-scale
sensitivity of 50 uv on the first range.
In the service shop, calibrating equip-
ment of this type is not practical—in
most cases—because of its high cost.
However, accurate signal generators of
somewhat limited frequency range and
reasonable cost are available to the
service trade.

Because the field-strength meter may
be expected to drift slowly out of cali-
bration after a long period of field use,
in the absence of a calibrated signal
generator for periodic checkup, the
indications of the field-strength meter
should be considered only as relative
tield-strength readings.

The i.f. used in the new field-strength
meter is 45.75 me, and for this reason,
the tuner substitution test is useful
only with the newer TV receivers hav-
ing this i.f. END

N ) Al N
[ETER REPAIR
cell was accidentally knocked from its
spring contacts and fell on the work
bench. I tried the d.c. volt ranges again
to verify the first results. To my con-
sternation they checked within the 3%
tolerance for these ranges. Then I
noticed the 1.5-volt cell that had been
knocked out was still on my bench.
But what could this cell have to do
with the voltage and current circuits?
Its only purpose is to supply voltage
for the ohmmeter circuit. I replaced it
and again calibration was off the same
6-7%.
I noticed that the 1.5-volt cell lay
right against the back of the meter
with only a thin piece of Bakelite
separating the magnet of the mcter
from the cell. I had an idea—the cell
had a steel case. This was stripped off
and the cell replaced in its proper po-
sition. Calibration was now 0O.K. The
steel case had been shunting the meter
magnet just enough to reduce the sensi-
tivity by 3 or 4%.

This case was exceptional—we main-
tain around 250 Simpsons and it has
never been necessary to go to this
extreme before. I suspect that two
factors may have been involved in this
defect: the steel-cased cell and a slight
weakening of the magnet., as the cell
has not affected calibration in other
cases.—George 1W. Bartlett
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Circuit descriptions of recently
developed TV test instruments

TEST INSTRUMENTS

The Hickok C-R tube

tester in operation.
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NEW PICTURE TUBE "TESTERS

ICTURE tubes are not usually car-
ried on service calls so tests by
substitution are made only after
an exhaustive series of hit-or-miss

checks have failed to pinpoint the
trouble. Within the last year several
precision picture tube testers have been

By ROBERT F. SCOTT

Technical Editor

developed. With a tester such as the
new Hickok model 590 or Jackson
model 707 in the service truck, the tech-
nician can quickly eliminate much of
the guesswork usually connected with
the testing of picture tubes. Details on
these two new instruments are given in

5Y3-GT

150v LV RECT

v
b4
ATOK

8SL7-GT

&G.JV - HTR & PILOT

this article. The schematic of each unit
is shown and its operation described.

The Jackson mode! 707 analyzer

The Jackson Dynamic Cathode-Ray
Tube Analyzer (see photo) measures
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Fig. 1-~—Schematic diagram of the Jackson Dynamic Cathode-Ray Tube Analyzer
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Panel view of the Jackson tube analyzer.

TO CRT SOCKET

Fig. 2—Circuit used in the SHORTS test.

gas content, beam current and grid
control and tests for shorts and leak-
age in all types of cathode-ray tubes.
Its operation, appearance and circuit
(Fig. 1) ave similar to standard receiv-
ing tube testers. Tube sockets—a 14-pin
diheptal, a 12-pin duodecal adapter and
a universal adapter—are on the end of
a 5-foot cable to permit testing tubes
without removing them from the TV
set, oscilloscope or carton. Control set-
tings for various tyvpes of tubes are re-
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Fig. 3—Schematic diagram of the Hickok model 590 cathode-ray tube tester.
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corded on a roll chart, and tube quality
is shown on a meter scale and a neon
type short-leakage indicator.

Circuit operation

The first step in setting up the ana-
lyzer is to adjust the line voltage input.
With S1 closed, turn TEST switch S7 to
SHORTS and set S2 so the meter pointer
falls on the line-voltage index point.
The meter reads a d.c. voltage developed
across the 400-ohm semi-adjustable re-
sistor in the voltage divider string be-
tween ground and the cathode of the
low-voltage rectifier.

Consult the roll chart and set FILA-
MENT switch S4 and circuit selectors X
and Y as indicated. Then place the cor-
rect socket over the tube base. Rotate
SHORTS test switch S6 through its range,
watching the neon lamp for glow or
flicker.

The basic circuit used in this test is
shown in Fig. 2. A voltage of approxi-
mately 150 a.c. is applied between an
isolated element selected by S6-a and all
other elements shorted together by S6-
b. When the indicator flashes in two or
more positions, the panel markings un-
der the switch pointer indicate the ele-
ments that are shorted or leaky.

Qualitative tests

Throwing S7 (Fig. 1) to MERIT con-
nects the v.t.v.m. and sets up the ana-
lvzer for checking the quality of the
tube under test. The meter is balanced
with the zero adjust control and then
controls A1l and A2 are set as indicated
on the chart. A1l sets the high voltage
to the value desired for the test; A2 sets
the meter sensitivity to the value re-
quired for beam-current and grid-con-
trol tests on different types of tubes.

MERIT switch S5 is then thrown to
BEAM and S3 is closed to deflect the me-
ter. Tubes that cause the meter to read
in the GOOD portion of the scale have
sufficient beam current for acceptable
contrast and brightness. The intersec-
tion of the GOOD-BAD areas of the scale
is a diagonal covering a few degrees of
the pointer range. A tube reading in
this area has less beam current than
specified in the tube manufacturer’s tol-
erances and it may be rejected or kept
in service, depending on the owner’s
demands for maximum brightness and
contrast. Tubes that deflect the pointer
into the “?” area may be gassy or dam-
aged and should be suspected.

Operation of the control grid is
tested by throwing S5 to GRID and
watching the meter. This places a bias
voltage on the grid, and the pointer
should fall to zero (or to a predeter-
mined value indicated on the chart) on
the bottom reference scale.

Tests for gas content are made with
S5 in the GAS position and the meter is
read on the middle (NORMAL-GASSY)
scale.

The Hickok model 590

This new instrument is used with any
conventional Hickock receiving tube

RADIO-ELECTRONICS
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tester to test all magnetically deflected
10-30-inch tubes under the same dy-
namic conditions as in the TV receiver.
It tests tubes first by measuring the
light output from a raster and second
by enabling the technician to see spots
on the face of the tube. Light output is
measured with a self-generating photo-
cell and meter on the front of the tester.
A tube with adequate brightness pro-
duces a reading in the coop portion of
the meter scale while one with low
emission or an inactive screen reads in
the “?” or REPLACE area.

The setup for using the 590 is shown
in the photograph. Accessories include
single- and double-field ion-trap mag-
nets, safety goggles, anode connectors
and a collar ring. The collar ring sup-
ports the tube firmly by its bulb.

Theory of operation

The tester plug is inserted in the octal
socket of a Hickock receiving-tube
tester to tap off heater and certain other
voltages. After setting up the picture
tube and installing the ion-trap magnet
around the tube neck, the receiving
tube tester is adjusted to test for shorts,
gas and grid control. (Instructions for
these tests with different models of tube
testers are included in the 590’s oper-
ating manual.)

The circuit of the 590 is shown in
Fig. 3. The 60-cycle vertical deflection
voltage is obtained from a winding on
the power transformer. The horizontal
deflection system consists of a 6SN7-GT
cathode-coupled multivibrator, a 6BQ6-
GT amplifier, a 6W4-GT damper and a
1X2-GT high-voltage rectifier to supply
approximately 8 kv to the second anode
of the tube under test.

A tube that passes the grid-control,
gas and shorts tests (these indications
are read on the receiving tube tester)
is then ready for the dynamic test.
With the receiving tube tested adjusted
as instructed in the manual, the photo-
cell is placed in the center of the C-R
tube screen where it is held in place by
a suction cup.

Throwing the DYNAMIC TEST switch
on disconnects the cathode and grids
1 and 2 from the receiving tube tester
and connects the cathode to ground, grid
1 to a bias voltage, grid 2 to B plus and
applies line voltage to the power supply
in the 590 picture tube tester.

Pressing S1 disconnects the meter
from the photocell and connects it
across a 6-volt winding through a recti-
fier and multiplier resistor. The po-
tentiometer in the primary circuit is
then adjusted so the meter pointer lies
on the line-voltage index on the meter
scale.

The ion-trap magnet is then adjusted
on the neck of the tube for maxi-
mum brightness as indicated by maxi-
mum deflection of the meter. If the
tube under test uses magnetic focusing,
S2 is closed and the focus control ad-
justed for minimum deflection. The
condition of the tube is then read on
the REPLACE-?-GOOD scale. END
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Television Bar Generator

Modifications Reduce Drift

By T. F. PROSSER

HE Superior Instrument Compa-

ny’s television bar generator is

typical of several instruments now

on the market that provide a series
of horizontal and vertical lines for ad-
justing the linearity of home television
receivers. This type of instrument con-
sists of a low- and a high-frequency
osciilator.

The low-frequency oscillator oper-
ates at some multiple of either the field
or line frequencies of the television set.
The vertical and horizontal oscillators
of the TV set lock on a subharmonic of
this oscillator and produce a bar pat-
tern on the TV screen. The high-fre-
quency oscillator is modulated by the
low-frequency oscillator and tunes
through v.h.f. channels, serving as a
carrier for the generator’s low-frequen-
cy oscillator.

These oscillators are voltage sensi-
tive and tend to drift with power-line
voltage fluctions, causing the bar spac-
ing to vary. It is annoying to keep
setting the frequency controls of the
generator while also adjusting the set.
This condition is greatly improved by
the addition of a voltage regulator tube
and by synchronizing the low-frequen-
cy oscillator of the bar generator with
the set being adjusted. The type of
regulator tube will vary with different
generators but it should be possible to
adapt this method to most. A conven-
tional voltage regulator, operating
within its ratings, should hold the B
plus constant to within 19% and greatly
reduce oscillator drift.

The diagram shows the revised cir-
cuit containing an 0A3 regulator tube,
and adjustable resistor and a synchron-
izing input circuit. The 6H6 half-wave
rectifier was replaced by a 50-ma seleni-
um rectifier so that the 6H6 socket

could be rewired for the 0A3. A 5,000-
ohm 10-watt adjustable wire-wound re-
sistor may be connected from pin 4 to
pin 6 of this socket as these pins are not
now used. All parts may be added with-
out drilling or punching the chassis but
a hole must be made in the front panel
for installing the synchronizing input
jack.

The 5,000-ohm adjustable resistor is
set by disconnecting the lead from pin
2 of the 0A3 and inserting a milliam-
meter from pin 2 to ground. Slide the
tap on the resistor until the meter reads
10 ma. Then reconnect the lead to pin
2. This allows the regulator tube to
operate within its ratings. Further
stabilization of this units was made as
follows: A jack was installed on the
front panel; it may be a small phono
type. A gimmick type capacitive con-
nection is made to the grid of the low-
frequency oscillator by wrapping a
couple of turns of insulated wire around
the grid lead and connecting the wire
to the jack.

A signal fed into this jack that is a
submultiple of the low-frequency oscil-
lator will cause this oscillator to lock in
at some multiple of this frequency. The
easiest method of getting this signal
from the set under test is to wrap a
couple of turns of insulated wire around
the leads going to the yoke of the set
and running the signals picked up by
this wire through a shielded cable into
the low-frequency oscillator via the
jack. High-voltage pulses flow through
the leads to the yoke so care should be
exercised when performing this oper-
ation and the TV set should be turned
off.

I have had patterns remain stable for
several hours since making these modi-
fications to my TV bar generator. END
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An Electronic

(0, Bridge

E.\'z‘/'e/m,’{ v accurate ohmmeter

measures resistance and

ca pzzciz‘a/zcc’

By CARROLL W. COLEMAN

LTHOUGH the ohmmeter pro-
vides a rapid and direct means
for measuring resistance, some
other instrument must be used

when accuracy to more than two signif-
icant figures is desired. An a.c. bridge
provides this accuracy and gives the
added advantage of capacitance meas-
urement. The expense of an accurate
bridge, however, generally limits its
use to laboratory or industrial applica-
tions. A sizable proportion of this
expense is represented by the decades of
precision components, decade switches
and decade wiring. Elimination of these
greatly reduces the cost and complexity
of the instrument.

Simplified arrangements of bridge
circuits are shown in Figs. 1 and 2.
The circuit of Fig. 1 measures unknown
resistance R. and that of Fig. 2 meas-
ures unknown capacitance Ci. When
these circuits are balanced

R.R.
"R

C.R.
R,

R:

C

Two factors must be known if the
value of unknown capacitor C: or un-
known resistor R, is to be found. These
factors are the value of the standard
(R. or C.) and the ratio of R. to R..
Note especially that the value of neither
R. nor R. need be known—simply their
ratio. If R. is fixed, R. is a standard
(say 1,000 ohms) and R. is variable
with 2 maximum value of R. and min-
imum value of zero, the ratio of R. to
R. will be variable from 1 to 0.

Dividing R. into 1,000 divisions of
resistance (starting the first at point
A, Fig. 1) will give 1,000 ratios between
R. and R., each ratio representing a
value of R, between 0 and 1,000 ohms.
If R. and R, are replaced by C. and C,,
the ratio values will then represent the

40

The complete electronic a.c. bridge.

capacitance of C.. Suppose that C, is
1,000 puf. If the bridge balances at the
150th resistance division from point A,
capacitance C. is 150 guf (assuming no
residuals).

Dividing R. into 1,000 parts is quite
simple. Since resistance varies directly
as the length of a conductor having a
fixed cross-section, the problem can be
made one of division in terms of length
instead of resistance. In this electronic
bridge, 8 feet of 0.5-ohm-per-inch resist-
ance wire are used as the conductor.
The wire is arranged on a 5 x 12-inch
rectangle of ¥%-inch Lucite (Fig. 3).
On the face of the Lucite a sheet of
graph paper having 100 horizontal
divisions and 10 major vertical divi-
sions is placed. These effectively divide
the resistance wire into 1,000 units of
length. A thin protective sheet of cellu-
lose acetate is cemented over the graph
paper. The wire is laced on the Lucite
form so that it gives 10 parallel lengths,
each divided into 100 parts.

The cross-section paper is labeled so
that zero is at the upper left-hand
corner. The 100 point occurs at the
right-hand end of the first horizontal
line, 200 at the left-hand end of the
second horizontal line, ete. Since the
length of resistance wire extending
beyond the graph paper is not included
in the calibrated length, it must be
shunted from the circuit. This is done
with small metal calibrating strips
which terminate the two ends of the

AUDIO 0SC

Fig. 1—A.c. bridge measures resistance.

resistance wire precisely at divisions
1,000 and 0. They also short the right-
hand end of the first horizontal length
to the second length, ete. Thus the
only active resistance between the ter-
minals is that length of wire lying over
the calibrated scale.

When completed, this resistance-wire
assembly gives the appearance of a
large, slide-rule type dial. Resistance
is varied by a probe placed on a 10-
inch length of test lead terminated at
the 1,000 terminal. The probe may be
placed at any point along the wire
between 0 and 1,000. A closeup view
of the assembly is shown in Fig. 4 with
the calibrating strips removed from
one end to show the method of string-
ing the resistance wire.

Fig. 5 is the schematic of the com-
plete bridge. Sine-wave generator Vi-a
is a simple phase-shift oscillator. The
500-puf capacitor across the primary
of the plate transformer and the 200-
ppf capacitor shunting the grid circuit

suppress parasitic oscillations. With
the values shown the oscillator will
produce a clear 1-kc¢ tone. The 1l-ohin

resistors in series with the secondary
prevent overloading the oscillator when
measuring low-value resistances. The
isolation transformer reduces shock
hazard.

Added bridge sensitivity is obtained
by the two stages of audio amplification
V2-a and V2-b. Amplifier response is
narrowed by the low values of coupling

R c
1 PHONES x
Ra ;C

3

AUDIO 0SC

Fig. 2—Bridge measures capacitance.
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capacitors and the 50-puf shunt across
the input of the final stage. The narrow
response greatly reduces hum pickup
and high-frequency noise. Transformer
input is used to convert the balanced-
to-ground bridge impedance to the un-
balanced amplifier impedance.

The bridge circuit uses a Wagner
ground. This arrangement minimizes
bridge unbalance due to the effects of
stray capacitance fromi the arms of
the bridge to ground. Capacitor CI
across one side of grounding potentiom-
eter R1 helps balance the fairly high
capacitance to ground of the resistance-
wire assembly in the opposite leg. Its
value will vary from .001 to .005 uf,
depending on the arrangement of cir-
cuit components.

Six ranges for resistance measure-
ment and four for capacitance measure-
ment are provided by standards R3
through R8, and C2 through C5. The
value of the unknown component may
be read directly from the calibrated
resistance-wire scale. On each range

OUTPUT TRANS

the maximum reading will be the value
of the standard (R. or C,); the min-
imum reading will be zero. For example,
if the 10-ohm standard were switched
in for measurements of a resistance
of less than 10 ohms and if the bridge

balanced at division 113, R. would be
Parts for elecfroni brldge

Resistors: 2—I, 1—47, 3—120,000, 2—220,000, 2—I
megohm, !/, watt; |—I50, (—2,000 ohms, | watt;
|—I00 ohms, 2 watts; 2—100 |—1,000, 1—10,000,
1—100,000, |—I| megohm, 1%, | watt (IRC Precister,
type \DCF or equivalent}); 1—I0 ohms, 1%, | watt
(Conhnen?al Carbon X-type or equivalent); |—

resistance-wire assembly (see text): 2—I0000hm
potentiometers,

Capacitors: | —50 puf, 3—200 ppf, |—500 uuf,
3—600 ppf, 1—.00! },Lf (5%), 1—.01 uf (5‘7° mica,
500 volts; 2—0.1 200 volts; 1—Ipf, 200 vol?s
|—8 uf, 2—20 pf, ISO volts, elecfrolyhc 1—25

25 volts, electrolytic; I—balancing capacitor (gl,
see text).

Miscellaneous: |—output transformer, 2,000-ohm
primary, 3.2-ohm secondary (Stancor A3332 or
equivalen:); |—power transformer, {17-volt sec-
ondary, 6.3-volt filament winding (Stancor PAB842|
or equivalent); I—audio transformer, 1:3 stepup,
single plate to single grid; |—s.p.s.t. switch (Switch-
craft 200IL or equivalent); l—2-gang !l-position
rotary switch (Mallory 176C or ‘equivalent); |—

| I7N7 and socket:

1—6SC7 and socket; | chassis.
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Fig. 5—The electronic R-C bridge.

The power transformer is run over ratings

but temperature rise is not excessive and voltage output is O.K.
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TEST INSTRUMENTS

Fig. 3—Layout of
the resistance wire,

Fig. 4—View shows
how wire is strung.

1.13 ohms. On the 1-megohm range the
balance null becomes very broad.

For the capacitance standards shown
the null is clear-cut on all ranges.
There will be residual capacitance be-
tween the C: terminals when they are
open. This residual will be apparent
on the first two capacitance ranges.
On these two ranges the bridge will
balance with the open terminals some-
where between 50 and 100 guf. How-
ever this is no particular disadvantage.
Since the value of the residual capac-
itance is known, it may be subtracted
from the scale reading. The model in
Fig. 4 showed a residual capacitance
of 60 upf.

Calibrating the bridge

Turn the range switch to the caLi-
BRATE position. In this position two
100-ohm standards (R7, R9) are placed
in the right-hand legs. The bridge is
then balanced by tuning calibrating
potentiometer R2 for a null. The
Wagner ground is balanced by turning
the OPERATE-BALANCE switch to BALANCE
position and by then tuning ground
potentiometer R1 for a null. Since there
is some interaction between the cal-
ibrating and ground potentiometers,
several retunings may be required for
good balance.

Terminals R. and C. must be open
when  calibrating. Zeroing of the
Wagner ground will be sharp and clear
if the proper value of balance capacitor
Cl is used on the leg opposite the
resistance-wire assenibly. This value
may be quickly determined with a
capacitor decaae.

A light 12 x 7 x 3-inch chassis allows
compact construction without over-
crowding. This size also gives a neat
fit for the resistance-wire assembly.
The sine-wave generator and amplifier
are in a 4 x 10 x 2%-inch channel-lock
subchassis. END
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POOR MAN’S

How the little
counter looks when
ready to set out on
a prospecting ex-
pedition.

By ELLIOTT A. McCREADY

Featuring an ingenious power
supply using  “‘something - for-
nothing’ circuitry, this
pistrument  is very z'//c’x/)(,’//-

stve, compact and lightweight

A bottom view of
the instrument.
The 1T4 tube is
not in its socket
(center).

o,

T B
e T

L. 5
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GEIGER COUNTER

ITH all the talk of radio-

active fall-out and the H-

bomb, I came to the conclu-

sion that it was high time I
constructed a Geiger counter. With such
an instrument, I would probably have
several minutes’ warning before I be-
came a statistic; also, the gadget would
be handy to have on our next visit
to my father-in-law’s ranch in the
uranium state of Colorado.

I dug up all the back issues of the
various technical magazines containing
articles on Geiger counters. What I
had in mind was something very light
and inexpensive to construct and oper-
ate. Here I ran into a dead end; the
numerous construction articles all had
one or more drawbacks—either they
used 300-volt batteries (at $7.85 a
throw) or two Minimaxs and an r.f.
high-voltage supply with expensive
audio chokes and things. The most
promising power supply appeared to be
a vibrator, but experiment soon proved
it too costly to operate. But two other
articles fascinated me, the “something-
for-nothing” cireuit in the article by
Richard H. Dorf (RADIO-ELECTRONICS,
October, 1949) and a few pages further
on in the same issue ‘“Home-Built
Snooperscope” by Harold Pallatz. The
power supply for the snooperscope was
ingenious. The output voltage was much
too high for a counter tube but I felt
that, with a few modifications, this
and the “something-for-nothing” cir-
cuit were just what I was looking for.

The schematic shows the final results
of quite a bit of experimenting. The
coil-vibrator assembly was constructed
from a model airplane ignition coil and
a surplus 6-volt relay. The Bakelite re-
lay base was used to mount the coil.
The relay armature, contacts, spring,
ete., were modified to fit at the end of
the ignition coil to form a buzzer, the
magnet of which is the coil’s core. If
an old relay is not available, a doorbell
armature and contacts mounted on a
plastic or Masonite base will probably
do just as well.

The tube socket, C2 and R1 were
mounted on the coil-vibrator assembly
as shown in the photo. C2 reduces are-
ing at the vibrator points. A 1T4 minia-
ture tube serves as a rectifier with the
screen grid connected as the anode.
Grid and plate connections are left
floating. As the ignition coil delivers
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in the neighborhood of several thousand
volts, load resistor R1 was shunted
across the secondary. The value of this
resistor must be determined experi-
mentally, as the type of ignition coil
used and the tension of the armature
spring will determine the voltage de-
livered to capacitor Cl. Start with a
value of 25,000 ohms and work up
until a voltage of 800-900 is delivered
to the anode of the Geiger tube. Small
voltage variations may be obtained by
varying the tension of the armature
spring.

As the ordinary v.t.v.m. will load
down the power supply to a point where
accurate readings of the output voltage
cannot be made, adjusting R1 and
spring tension was somewhat of a
problem. I used a high-voltage probe
and set the v.t.v.m. on a range that
would give a 900-volt reading at a
fairly low point on the meter scale. The
power supply was then energized for

1885 G-M TUBE ovee 1 T4

- ' COIL-VIBRATOR
] SEE TEXT
C1-.25 & 2KV plL - CER =
€3 g
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T
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The Geiger counter, complete schematic.

several seconds and a measurement
taken directly across C1. The peak read-
ing on the v.t.v.m. was used in adjusting
the voltage output. Make initial ad-
justments of R1 and spring tension with
the Geiger tube disconnected, as ex-
cessive anode voltage will reduce its
life. The 1B&5, incidentally, uses negli-
gible current at low (background)
counting rates.

After looking at the schematic and
reading this far, the reader will prob-
ably comment that both the 1T4 and
resistor R1 are being operated at many
times their maximum ratings. Due to
the extremely low current delivered
by the model aircraft ignition coil and
the intermittent operation of the power

supply, this overload seems to have no
effect on the life of these parts. The
unit has been in operation for some
time now and both the 1T4 and resistor
R1 are still functioning normally.

C1 and C3 must be very high quality
units with extremely low leakage cur-
rent if counting time is to be maximum
with one charging. As no amplification
is provided, a pair of very sensitive
phones must be used to provide ade-
quate volume. A Victoreen 1B8&5 counter
tube was chosen because of its relatively
low cost and self-quenching character-
isties.

The unit was constructed in a 2 by 4
X bY%-inch Masonite and plywood case.
The 1B85 carton was modified slightly
and used as a probe. A slot in each side
of the probe gives maximum sensitivity
to low-powered radiation. The photo
shows how compactness is attained
with no crowding of parts. Ci, shown
in the lower left corner of the inside
view, is a .05-4f 6,000-volt unit. It was
later replaced by the Glassmike speci-
fied in the parts list.

To operate the counter, depress the
switech for several seconds until C1

Parts for Geiger counter

Resistors: |—| megohm, |—I0 megohms, |/; watt,
| load resistor {see text}).

Capacitors: [1—.005 uf, 2,000 volts (Condenser
Products Co. Glassmike 502-2M); 1—.05 pnf, 600
volts; [—0.25 uf, 2,000 volts (Glassmike 254-2M}.
Tubes: |—IT4; |—IB85 Geiger tube (Victoreen
Corp.})

Miscellaneous: model aircraft ignition coil {Mod-
electric Corp.); relay or doorbell; crystal phones
{Brush A200 or equivalent}); phone jack: No. ¢
flashlight cell; miniature socket; s.p.s.t. pushbutton
switch; miscellaneous hardware, case, wiring, etc.

builds up to operating voltage and a
normal background count of between
25 and 40 counts per minute is received.
With one charging, the instrument will
operate anywhere from several minutes
to several hours, depending upon radia-
tion intensity. In normal use, the single
flashlight cell will last for weeks.

If all parts must be purchased new,
this counter can be built for about $20
—less than half the cost of a commer-
cial model. With parts found in the
average experimenter’s junkbox, this
figure can be pared considerably. It
performs very satisfactorily. Its sim-
plicity and low cost truly qualify it for
its descriptive name—Poor Man’s Gei-
ger Counter! END
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AUTOMATIC

LAWN
WATERING
INDICATOR

By R. J. SANDRETTO

ESIGNED to respond to the pres-
ence or absence of moisture in
the soil this control unit indicates
when a lawn should be watered

and when watering should be stopped.

Its operation is simple: First the
elector switch is turned to sTART (Fig.
1). Then, when the lawn needs water-
ing, the 0A4-G fires. A low-wattage
pilot lamp glows steadily until the
watering is begun. The selector switch
is then turned to stop. The lamp goes
out and remains out until the water
has seeped to a proper depth. When
the watering should be stopped, the
pilot lamp begins to flash brightly at
frequent intervals. These flashes are
accompanied by attention-getting clicks
from the relay. Turning the selector
switech back to START completes the
operational eyele.

The control unit features extremely
low power consumption. It draws about
0.2 watt while standing by, about 2

©
GND SIDE OF PWR LINE STOP

Device is extremely
simple and compact.

watts when indicating to start and
about 4 watts when indicating to stop.

Circuit description

When the selector switch is in its
start position, current flowing through
the selenium rectifier charges the elec-
trolytic capacitor. During this first
quick charging, the pilot lamp acts as
a protective current-limiting resistance.
Current flow through the rectifier cir-
cuit is ordinarily so low that the lamp
does not even glow. Under these condi-
tions the resistance of the pilot lamp
has practically no effect on the circuit.

The tube will now fire if a suitable
voltage is placed on the starter anode.
The 150-uuf capacitor between the
starter anode and the arms of R1 and
R2 acts as a protective reactance of
about 18 megohms to prevent exces-
sive current from flowing between the
starter anode and cathode. The eapac-
itor was used instead of a 18-megohm
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Fig. 1—Schematic of the watering indicator.
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Unit has only a single control.

14-watt resistor because one was not
immediately available during construc-
tion. This closes the relay contacts
but no effect on the circuit because
they are already bypassed by the
selector switch. The steady discharge
through the tube draws more current
through the rectifier and the pilot lamp
than before. This causes the lamp to
glow continuously.

When the selector switech is turned
to sTop, the rectifier charges the filter
capacitor as before. But this time, when
the tube fires, the closing of the relay
contacts cuts off the power to the
rectifier circuit and connects the lamp
directly across the power line.

Meanwhile, the voltage across the
discharging capacitor has been falling
until it has reached a point where
conduction through the tube stops and
the relay drops out. The circuit is then
reset, and the cycle will be repeated
as long as there is a favorable voltage
on the starter anode of the 0A4-G.
During each cycle, the relay sounds a
click when the lamp lights and again
when it goes out. The flashing rate is
determined by the resistance of the pilot
lamp, the capacitance of the filter
capacitor, the resistance of the plate
circuit relay and the value of the
resistor across its terminals. The parts
values specified resulted in a flashing
rate of about 50 times per minute. The
duration of each flash was about %
second, and the interval between flashes
was about the same.

A length of plastic insulated hookup
wire is buried underground to a depth
of about 1 inch. One end is connected
to the control unit. The tip of the

RADIO-ELECTRONICS
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other end has its insulation stripped
back about %% inch. When the soil is
wet, the resistance between this buried
tip and the grounded side of the power
line is rather low. As the soil dries,
this resistance increases gradually.
This varying resistance is used as one
arm of a voltage-divider circuit. Indica-
tions of the unit are based on the imme-
diate area of soil in contact with the
buried tip. This gives a reliable indica-
tion if the watering is done evenly over
the entire lawn area.

First experiments were conducted
with a slightly different circuit and a
length of completely insulated wire
underground. It was thought that the
change in capacitance between the
conductor in the wire and the ground
could be used to control the unit. When
the ground was extremely dry, this
capacitance was 2,000 uuf, with very
wet ground it gradually changed to
2,200 uuf. This amounted to only a 10%
increase. This was not great enough,
so the present method was devised.

The resistance method produced
startling results. The resistance of wet
soil was about 10,000 ohms. As the soil
dried out this resistance increased to
over 500,000 ohms. This amounted to
an increase of about 5,0009 !

Fig. 2 shows the simplified voltage-
divider cireuit for start indication. The
tube is made to fire by increasing the
voltage between the cathode and the
starter anode. This is caused by an
inerease in resistance between these
two points. As the soil resistance in-
creases, a corresponding voltage rise
occurs which causes the unit to fire.
Once adjusted, R1 is not changed.

The selector switch changes the
polarity of the power circuit so that
the equivalent of the circuit shown in
Fig. 3 is obtained when the switch has
been turned to its stop position. The
unit fires when decreasing soil resist-
ance causes a voltage increase across
the preadjusted control R2.

Since individual installations and de-
sires of how wet or dry the ground
should be vary, adjustment of indication
is provided by two preset controls R1
and R2. Adjustment procedure will be
discussed in detail later. If the ground
is to become extremely dry before the
unit gives the signal to start, a higher
value control should be used for RI1.
Once the setting for each control has
been determined, fixed resistors could
be inserted in their places.

Construction

As the photographs show, a careful
parts layout will result in a very com-
pact unit. I used an ICA 3817 combina-
tion chassis and cabinet measuring
4 x 3 x 5 inches. Except for the 3,900-
ohm resistor across the relay coil, whose
value may have to be determined ex-
perimentally, values are not critical.

Only three pins of the octal socket
are used for the tube connections. The
remaining five may be used for wiring
terminals.
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SELECTOR SWITCH

Rear view shows the
major components,

PRESET ADJUSTMENTS

SELENIUM
RECTIFIER

HOT SIDE OF PWR LINIE TO PLATE

v FIXED PRESET CONTROL

STARTER ANDDE

1
= .

Fig. 2—Circuit for start indication.

Another value of plate relay resist-
ance may be used as long as the relay
has good sensitivity. One having a re-
sistance lower than 5,000 ohms would
be preferred because the start indica-
tion would then be brighter due to the
increased current drain through the
rectifier circuit. A different value of

ELECTRONICS

PILOT LAMP

0A4-G TUBE

Underchassis view
of the indicator. The
resistor between pins
1 and 8 on the socket
was later found to
be unnecessary so it
was removed and de-
leted from the sche-
matic diagram.

TO PLATE

v REPRE SENTS SOIL RESISTANCE

ISR

STARTER ANCDE
.

HOT SIDE OF PWR LINE

Fig. 3—Circuit for stop indication.

shunting resistance might be needed.
A type C4, 4-watt 115-volt pilot lamp
was chosen for its small size and low
wattage. Any other small incandescent
115-volt pilot lamp may be used instead.
The fuse was included for additional
safety, but it may be omitted. A sele-
nium rectifier with a rating of 35 ma or
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greater may be used. The selector
switch is a small four-pole two-position
unit, whose fourth section is not used.
Lower values of filter capacitance will
give shorter relay hold-in periods. How-
ever, the working voltage rating of this
capacitor should be high to allow a suf-
ficiently high safety margin. There will
be a voltage of about 160 on it for long
periods (1.41 times the power-line mean
value of 115 volts).

While wiring the unit, leave the
3,900-ohm resistor unsoldered. Then,
after the wiring has been checked, dis-
connect the ground wire, turn the se-
lector switch to START and plug the unit
in. Whatever the polarity of the power
plug, the tube should now fire, the relay
close and the pilot lamp glow. If the
relay won’t close, use a higher value of
shunting resistance. If the relay does
close; but it is desired that the pilot
lamp glow brighter, use a lower-value
shunting resistor.

Plastic insulated hookup wire will
last longer underground and provides
better insulation than pushback type
wire. The location of the buried wire
will show at first, but it will not be long
before the lawn grows over the narrow
disturbed area.

Occasional r.f. pulses along the power
line are bypassed by the .05-uf. 600-volt
capacitor connected across it. Otherwise
they might fire the unit and cause a

false start indication. Perhaps in some
localities this capacitor may be omitted
from the circuit.

Adjustment procedure

Water the soil well, connect the
ground wire, set the selector switch to
STOP, turn the appropriate control to
its maximum resistance setting and
plug in the unit. If flashing doesn’t start
immediately, reverse the power plug
and make some mark for identification
purposes later. Next, slowly decrease
the resistance setting of the control un-
til the flashing stops. Back up this con-
trol slightly until the unit is again
flashing at a steady rate. This com-

Parts for lawn watering indicator

1—3,900.0hm |-watt resistor; 1—I5,000-ohm potenti-
ometer; 1—I100,000-chm potentiometer; {—I150-upf
capacitor, ceramic; |—.05-uf 600-volt capacitor; |—
50-uf 350-volt capacitor; |—0A4-G and socket; |—
4-watt 115-volt lamp, type C4; I—3-pole 2-position
selector switch; |—é5-ma selenium rectifier; 1—
pilot-light assembly; |—Il-ampere fuse and holder;
|—cabinet and chassis (ICA 3817 or equivalent);
1—5,000-ohm plate relay; |—line cord.

pletes the adjustment for the stop sig-
nal.

Adjustment for the start signal is
made after the ground has had time
to dry to the desired extent. At this
time, however, do the following in
preparation for the adjustment of the
watering indicator:

1. Turn the selector switch to START.
This must be done during the interval
between flashes of the pilot lamp.
Otherwise, the unit will not be reset
and another attempt must be made.

2. Turn the start adjustment control
to its maximum resistance setting.

After the soil has dried, slowly de-
crease the resistance setting of the
start control until the unit fires. Adjust-
ment is now complete.

Possible variations

A simpler system could substitute a
resistor for the pilot lamp and utilize
the purple glow from the fired 0A4-G
tube as a means of signaling start.
Instead of the blinking pilot lamp to
indicate stop, the flashing purple glow
and the clicking of the relay would
give the indication. A single-note
chime might be used to signal stop
rather than a blinking lamp.

Some constructors might want to
experiment with this type of unit to
control a completely automatic sprinkler
system. The flow of water could be
regulated by a motor- or solenoid-
controlled water valve.

Perhaps a number of buried probe
wires might be connected to a single
controller by a selector switch. Then,
a person rotating the selector switch
could check on several independent
areas of a very large lawn. END

Transistor Amplification Data

HE high current amplification factor

obtained with base-input transistor
circuits is attractive in d.c. amplifier,
relay, control and measurement appli-
cations. The two types of base-input
cireuit — the grounded-emitter and
grounded-collector, also known as
common-emitter and common-collector—
give current amplification many times
the emitter-to-collector alpha figure for
a given transistor.

Junction transistors are the superior
performers in each of the base-input
circuits, since in these connections their
input and output resistances are posi-
tive and since the junction transistor is
short-circuit stable. Base-to-emitter and
base-to-collector current amplification,
beta (A), is related to alpha. And its
numerical value is governed by trans-
istor and external-circuit values r, 1,
I'e, I'y, R and r.. The following approx-
imate formulas apply under the ar-
ranged conditions of r, much less than
I'e, ¥e much less than r. — r., RL very
small compared with respect to re — ram,
and r, very small with respect to r.:

For the grounded-emitter: g = li_a
1
For the grounded-collector: 3 = =g

*Author, Transistors, Theory and Practice.
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The tables shown here are for ready
reference when working between alpha
and beta values. Table I lists grounded-
emitter and grounded-collector current
amplification values calculated for 28
common alpha values found in commer-
cial transistors. This compilation will
be of interest to practical circuit de-
signers for quickly selecting alphas

TABLE 1—Junction Transistor Current
Amplification for Common Alpha Values.

By RUFUS P. TURNIER*

required for proposed base-input cur-
rent amplification values and betas cor-
responding to measured or rated alpha
values. Table II lists commercial junc-
tion transistors together with their al-
pha ratings.

Where alpha is not specified by the
manufacturer, base-to-emitter beta is
given and is designated by 8. END.

TABLE 1l—Alpha Ratings of Junction
Transistors (Except Where Labeled ).

Alpha Beta Manufacturer Type Alpha
{grounded- Grounded- Grounded- 2N36 25 (B)
base) Emitter Collector CBS-Hytron 2N37 30 (E)
0.80 4.00 5.00 2N38 15 (B)
0.81 4.26 5.2
0.82 455 555 Fede_rafed RD-2517 0.93
Semi- RD-2520 0.975
0.83 4.88 5.88
Conductor RD-2521 0.975
0.84 5.25 6.25 oh5ss ot
0.85 5.66 6.66 Y
0.86 6.14 7.14 2N43 0.98
0.87 6.69 7.69 G-E 2N44 0.955
g.gﬂ ggl{ 333 2N45 0.92
.89 .09 Y
RR34 10 (B)
o g §0.00 National 2N39 > 0.94
092 T 12’5 Union 2N40 > 0.90
0.93 133 143 202 > 085
0.94 15.7 16.7 CK721 0.975
0.95 19.0 20.0 Raytheon CK722 0.90
0.96 24.0 25.0 CK723 0.90
3.9;5 g;g ggg CK727 0.975
.9 o o
0.975 39.0 400 RCA ENE L
0.98 49.0 50.0
0.985 65.7 66.7 Sylvania ZN34 X (B)
0.99 99.0 100 Texas 200 0.50
0.995 199 200 Instruments 201 0.95
0.996 249 250 -
0.997 312 3313 Transistor X-22 0.90
0.998 499 500 Products X-23 0.95
0.999 999 1,000 Westinghouse WX-4813 0.9
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IBERNATING animals not only

have a greatly reduced body

temperature, but their organic

activities are also slowed down
greatly. Research has shown that mi-
crobic infections do not spread in a
hibernating animal. In certain surgical
operations (especially pulmonary ones)
it is hard to stop the spread of infec-
tion. It has been found that in such
operations (and in certain other types)
it is desirable to produce a sort of arti-
ficial hibernation or cooling. This is
known to the medical profession as
hypothermia.

But the human body is a thermo-
statically regulated device, maintaining
its temperature at a little over 98° F in
spite of variation in ambient tempera-
ture. If the uncovered body is exposed
to a cold environment, sufficient en-
ergy is dissipated to keep it at a con-
stant temperature. Surgical operating
rooms are kept well heated just to
avoid this loss of energy.

Biological research has recently dis-
covered a drug that inhibits the ther-
mic regulation center. If this drug is
injected, the body tends to assume the
temperature of its surroundings, just
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Fig. 1—Thermistor characteristic curve.

as would a dead object, and no energy
is dissipated to maintain the normal
temperature. With the help of this drug,
patients have been kept at body tem-
perature between 77 and 90° F for pe-
riods as long as a week. Tissue con-
tamination was definitely halted during
these periods.

The operation of cooling can be criti-
cal, and it is necessary to have exact
kn ledge of the temperature of vari-
ous parts of the patient’s body during
the process. Ordinary medical ther-
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Instrument aids in new surgery technique

THERMISTOR
THERMOMETER

By ALFRED IHAAS

mometers are not accurate enough (and
are confined to the range of 96-108° F,
considered ample for perhaps a hun-
dred years). Therefore a special elec-
tric thermometer was developed for
hypothermia. It covers the range from
77 to 108° F, so can also replace any
medical thermometer.

Thermistor as a sensing device

The best temperature-sensitive device
available is the thermistor. Its tem-
perature coefficient is much greater
than that of other materials. Thermis-
tors are sold in various shapes to suit
any use; there is a special model for
thermometry, a thin tube ended by a
little bulb. The sensitive element is
sealed in this bulb and the two con-
necting wires pass through the tube.
The whole device is made of glass and
easily cleaned and disinfected, an im-
portant point.

A typical characteristic showing the
variation of internal resistance as a
function of temperature is given in
Fig, 1. It can be seen that the tempera-
ture coefficient is negative: as the
temperature rises, the resistance falls.
The resistance scale is logarithmic.
This means that the variation of re-
sistance practically halves between 77
and 108° F.

Thermistors may be obtained with
resistances ranging from a few ohms
to several meghoms. This resistance
is generally given at room temperature
(68° F). Since a battery is to be used
to transform the resistance change into
a measurable voltage drop, the ther-
mistor resistance has to be sufficiently
high not to be heated appreciably by
the battery current. As the resistance
falls when passing current, the thermis-
tor may be burnt out if no current-lim-
iting resistor is provided. However,
too high a resistance would result in a
loss of sensitivity, as the galvanometer
(Fig. 2) used for zeroing the bridge
is necessarily of low internal resistance.
It was found that thermistors rang-
ing from 3,000 to 10,000 ohms at 68° F
are suitable,

Circuitry

For accuracy and reliability, a
Wheatstone bridge was used. In case
of battery failure, sensitivity will be
impaired, but there will be no false
reading. Potentiometer R2, a good-
quality wirewound unit, is used to zero

the bridge. To spread the useful range
of from 77 to 108° F all over the scale,
resistors R1 and R3 are connected in
series with R2., The logarithmic law
of resistance variation in thermistor
resistance would result in severe crowd-
ing of the high end of the scale were
R1 and R3 equal. Good linearity was
obtained with the unequal-proportion
arms shown.

While resistors R2, R1 and R3 are
definite, R4 has to be adjusted to match
the thermistor. For thermistors rang-
ing from 3,000 to 10,000 ohms, R4 was
between 10,000 and 1,500 ohms.
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Fig. 2—Schematic of the thermometer.

A sensitive galvanometer is required.
A zero center 25-0-25-ma instrument
was used, resulting in a reading ac-
curacy of about 0.3° F. Accuracy can
be increased by using a more sensitive
instrument.

The bridge is powered by a single
dry cell. As current flows only during
the reading while the pushbutton is
pressed, the battery lasts a long time.

Calibration

To calibrate the instrument (see
photo), water of different tempera-
tures was prepared, the -calibrating
standard being a good mercury ther-
mometer. By using several cloth-cov-
ered jars, different readings can be
taken rapidly by putting the thermistor
in each jar. The bridge is zeroed each
time by pressing the pushbutton and
rotating the potentiometer dial. Tem-
peratures are marked with a pencil, and
can be engraved or redrawn later.

To be easily transported, the instru-
ment is housed in a small metal box
with a removable lid. Several units
are in use in the municipal hospitals at
Paris. END
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HE electronics industry offers two
types of economic opportunity—
business and employment. In the
electronics field—more than in most
others—endless openings exist for a
man with very little capital to go into
business. There are also almost infinite
possibilities of employment with others.
Eight general groups of employment
opportunities will be explored.

The best-paying of these eight varie-
ties probably are employment as a tech-
nical writer and as a radio officer in the
merchant marine. The other six, listed
in order of possible earnings, are em-
ployment in broadcasting and telecast-
ing stations, radio communications sta-
tions, telephone installation and repair
work, telegraph installation and repair
work, 16-millimeter motion-picture work
and electronic manufacturing.

This listing is far from rigid; pay
scales vary very greatly within each
group. For example, broadcast station
employes may earn as much as $168 a
week or as little as $49, while the aver-
age pay of electronics factory employes
for a 40-hour week is $58.40, according
to the Department of Labor. In general,
broadcasting work is better paid, but
some factory workers earn more than
some broadcasters. Such variations exist
throughout the entire field.

Technical writer

With the possible exception of radio
officers in the merchant marine, the
technical writer in electronics is, on the
average, the best paid electronics em-
plove. Despite the title, the technical
writer does not need literary ability. A
literary style could be a handicap and,
if he had one, he would have to get rid
of it. Ability to write and punctuate an
ordinary grammatical paragraph is the
only literary skill required. Proficiency
in electronics is far more important.

Experienced electronics writers can
earn up to $150 or more for a 40-hour
week. And there is often opportunity for
overtime. The chief requirement, is a
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Courtesy General Milla, ‘ne.
Partial view of the calculating unit of IBM’s experimental transistor computer.

very intimate knowledge of electronic
techniques. Loyalty clearance is some-
times also a requisite.

The work consists of writing instrue-
tion manuals for use by the armed
forces. The technical writer, however,
works, not for the Government, but for
a private corporation. The armed forces
use a great deal of electronic gear.
Service personnel must be taught to
operate, maintain and repair complex
equipment. All the services rely very
heavily on illustrated instruction manu-
als. Their preparation has become a
substantial industry. Writing (and il-
lustrating) them provides a well-paid
employment.

Each of the armed services has its
own fixed style, which the technical
writer follows. He does not need and
cannot use a literary style of his own.
He writes “by the book.” But he must
know his electronics.

A technical writer will very likely
be handed a mass of blueprints and left
to figure them out as best he can. Con-
ferences with engineers who designed
the equipment can be arranged, but they
are busy people without the time to
teach electronics fundamentals. High
salaries are paid to those technical
writers who can figure out for them-
selves most of what they need to know
and trouble the engineers as little as
possible.

Many large companies that contract
with the Government to supply military
equipment maintain staffs of technical
writers to prepare the accompanying in-
struction manuals. But they may also
contract some of their manual writing
to outside companies specializing in
such work. Smaller companies may not
have enough manual writing to justify
a department for that purpose and these
companies will also contract with a
manual-writing concern. Lastly, the
armed services themselves may grant
instruction-book contracts.

Technical writer jobs are advertised
in the ‘“help-wanted” columns of city

ECTRONICS

Accelerated expansion of this
f1eld provides almost limitless
opportunities for the

electronic technician

By RONALD A. LANE

newspapers. This does not mean that
the job is necessarily in a large city. It
may be in any small town that has an
armaments factory or a Government
base.

Beginners with no experience in this
type of work. but with the background
and qualifications for it, might be able
to start at, possibly, $75 to $85 a week,
and work up from there as their skill
and usefulness increase.

Related employment opportunities are
those of technical-manual illustrators
and draftsmen and of parts listers.
Iltustrators and draftsmen are often
women. Parts listers are men who draw
up the detailed information which the
Government requires in the way of
spare parts lists and bills of materials
for each item of equipment. Thus, a set
of tubes for a radio receiver would be
spare parts, and the spare parts list
must describe them so accurately and
completely that when the GI in the field
requisitions new tubes he will get the
right ones. Sockets are not spare parts;
they would be listed in the bill of ma-
terials. These jobs as a rule are not as
well paid as technical writers.

Merchant-marine radio officer

Opportunities open to radiomen in the
merchant-marine radio service were
outlined in “The Ship Radio Operator”
(RADIO-ELECTRONICS, September, 1951).
Conditions have changed since. There
are not so many jobs, but pay is higher,
This apparent paradox results from the
existence of two strong unions, one AFL
and one CIO. At present the basic wage
of a radio officer—it varies somewhat
with type of ship, ete.—is between $400
and $500 a month, but overtime and
other extras add on. According to the
secretary-treasurer of the Radio Officers
Union, “No one earns less than $150 a
week.” Plus room, board and travel, but
before taxes.

Vacations also are generous: three
weeks a year on dry cargo ships; four

RADIO-ELECTRONICS
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weeks a year on tankers. Reason for the
difference is that loading and unloading
cargo ships is a lengthy process during
which the radio officer can take a good
deal of wunofficial vacation ashore;
tankers are pumped out rapidly and
“turn around” after only a few hours
in port.

The worle of the radio officer aboard
ship becomes increasingly varied as the
science of electronics expands—he is no
longer merely a “wireless operator.”
Greater numbers of merchant ships are
carrying radar; somebody must main-
tain that gear. Someone must maintain
sonar—the electronic “lead” that meas-
ures depth of water by bouncing an
audio vibration off the sea bottom and
catching its echo. Someone must main-
tain the ship-to-shore radiotelephone,
radio direction finder and electronic-
servo automatic helmsman. Since all
this work carries overtime pay, other
ship’s officers claim as much of it as
they can; but only the radio officer has
the requisite knowledge and training as
a rule. Not even all radio officers have
the training; those competent to repair
radar, for example, can have a “radar
endorsement” added to their FCC
licenses on passing an appropriate ex-
amination.

Two licenses are needed before any
man can sail as radio officer. One is
granted by the FCC upon examination

JULY, 1955

Courtesy Radio City
Tusic Hail

The projection de-
partment of the
Radio City DMusic
Hall, world's larg-
est theater. At left
is Charles Muller,
chief projectionist.
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Cable splicer and

helper installing
buried cable.

in electronies and in proficiency in Con-
tinental Morse code. Radio schools pre-
pare candidates for the FCC examina-
tion. Aside from schools, books that will
prove helpful are: Radio Operating
Questions and Amnswers, McGraw-Hill
Book Co., New York; Radio Operators
License Q and A Manual, John F. Rider
Publisher, Inc., New York, and Study
Guide and Reference Material for Com-
mercial Radio Operator Examinations,
Superintendent of Documents, Wash-
ington, D. C. To become proficient in
Morse code, practice it. Setting up and
operating a ham radio station offers
excellent practice. The grade of license
granted by the FCC depends on the
technical examination the candidate
takes (and passes) upon his speed in
Morse code, and on his past experience
in military or civilian wireless opera-
tion.

An entirely different type of examina-
tion is given by the Coast Guard. It
has to do only with the candidate’s rank
as an officer aboard an American ship.
He must pass a physical examination, a
loyalty check and a test of his knowl-
edge of first aid. The last is required of
«ll ship’s officers. Two books helpful in
preparing for the first-aid exam are:
Ship’s Medicine Chest and First Aid at
Sea, Superintendent of Documents,
Washington, D.C., and Manual on Shkip
Sanitation and First Aid, Seamen’s

ELECTRONICS

Church Institute, 25 South Street, New
York, N. Y.

FCC and Coast Guard examinations
for radio officer are held all over the
United States. For places and dates, in-
quire of Director of Information, Feder-
al Communications Commission, Wash-
ington, D. C.,, and U. 8. Coast Guard,
1300 E Street N. W., Washington, D. C.

Once the necessary licenses have been
obtained, inquiries concerning employ-
ment may be directed to the U. S. Mari-
time Administration, Washington, D.C.;
Radio Officers Union, 1440 Broadway,
New York, N. Y.; American Communi-
cations Association, 5 Beekman Street,
New York, N. Y. or any steamship
company.

Broadcasting and telecasting

The work of an electronics technician
in a broadcasting or telecasting station
is divided into three broad groups. In
the smallest stations a single man may
take care of all three. In larger sta-
tions there is a separate staff for each.
The three functions are studio opera-
tion, transmitter operation and mainte-

nance. Maintenance may be further
divided into studio and transmitter
maintenance.

The latest available Government

statistics are several years old and
represent pay scales undoubtedly lower
than at present. The statisties do make
very plain two facts that probably have
not altered: The highest pay is to be
found in the largest “key” broadcasting
stations, particularly the first 10, and
the poorest in the little one-man sta-
tions in very small cities. The second
fact is that almost invariably the as-
pirant for one of the highly paid posts
must first acquire experience in the
poorly paid small-town enterprises. The
key stations, according to available fig-
ures, paid transmitter operators $107 a
week; studio operators, $112; chief en-
gineers and other electronic supervi-
sors, $160-$170. In stations with fewer
than 15 employes even a chief engineer
might be paid as little as $64 a week.
Studio personnel handle microphones,
TV cameras and studio controls. They
also go out on location with a sound or
TV truck for remote pickup of news-
worthy special occasions. They may or

may not repair and maintain their
equipment.
Transmitter operators switech and

stand by transmitting equipment, ob-
serve its meters, watch it for overheat-
ing or other signs of trouble, substitute
emergency panels by switching when
necessary, and monitor the broadcast
signal for quality. They may or may not
repair and maintain apparatus.

To get started in broadcasting or tele-
vision the radiomen should apply to the
smallest stations only, either those in
very small cities or smaller stations in
a large city, where he will gain not
only experience but all-around experi-
ence. The pay will be small; but with
the experience gained, he can apply to
the larger stations and networks and
key stations where pay is higher.

49


www.americanradiohistory.com

ELECTRONICS

For studio work — placing micro-
phones, etec.— an FCC license is not
necessary; but those men who control
the emissions of a broadcasting or tele-
casting station must have an FCC li-
cense. The applicant for employment in
a small station must be an all-round
man; therefore he needs an FCC li-
cense. Requirements are somewhat
similar to those for a merchant-marine
radio officer’s license. Inquire at the
nearest office of the FCC or its Wash-
ington, D. C., headquarters.

Union membership is often necessary
for employment in the larger stations
but not required—or may even be a
barrier—in smaller ones. The beginner,
therefore, will probably not be a union
member, but will join a union as he
advances. Which union he joins will
depend on which one controls the job
he wants.

Radio communications

American stations which are part of
a world-wide radio-communications net-
work need operators and technical per-
sonnel. Merchant-marine radio officers
at sea keep in communication with the
land through land stations, specially
operated for that purpose. These also
need operators and technical personnel.

According to available Government
figures, Morse-code radio operators
were paid $1.94 an hour; radio operat-
ing technicians, $2.12; technical super-
visors, $2.53; engineers and engineering
assistants, $2.78. Present rates are pre-
sumably higher.

Any of these employes who actually
control the emission of radio-frequency
energy must have FCC licenses. Since
most personnel, including repairmen,
may have occasion to put a signal on
the air, an FCC license is always an
asset and often a necessity.

The largest single employer is RCA
Commnunications, Inec.; next largest is
Mackay Radio and Telegraph Co. Third
largest is Radiomarine Corporation of
America (as distinet from RCA Com-
munications, Inc.) and fourth Tropical
Radio Telegraph Co.

Telephone technicians

One of the easiest roads into the
electronics industry for the absolute
beginner is through his local telephone
company. Telephone companies in gen-
eral, and the Bell System in particular,
prefer to train their own people. The
reason is, of course, the interlocking
nature of a telephone system. There is
no place for the rugged individualist
who must do things his own way. The
inexperienced but willing and intelli-
gent young man is hired and taught to
do things the telephone-way.

Foremen of telephone craftsmen were
paid an average of $2.68 an hour; cen-
tral office testboard men and repeater-
men, $1.99; central office repairmen,
$1.83; cable splicers, $1.89; installers,
$1.72. These figures are for 1950; there
have been increases since. Pay scales
vary to some extent; Bell System com-
panies pay fractionally higher than
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the non-Bell telephone companies.

Telegraph technicians

Telegraph technicians are not quite
as well paid as their opposite numbers
in the telephone service. Foremen of
telegraph technicians draw only $2.09
an hour; traffic testing and regulating
employes, $1.80; subscribers’ equipment
maintainers, $1.65; linemen and cable-
men, $1.54; installation and mainte-
nance employes, $1.66; Morse telegraph
operators, $1.41.

Morse telegraph operators are almost
obsolete. The grand old profession of
Thomas Edison and so many other pi-
oneers has been almost completely dis-
placed by teletype, telephone and
facsimile. In October, 1950, in the con-
tinental United States, Western Union
had only 1,218 Morse operators. Tele-
type operators (essentially typists)
drew $1.17 an hour.

F6-millimeter motion pictures

“Narrow-Gauge Motion Pictures”
(RADIO-ELECTRONICS, April and May,
1953) described the mechanisms used
to project half-width (16-mm) motion-
picture films (standard theatre film is
35 mm wide).

Large city or county school systems
use considerable numbers of these ma-
chines. Some hire a full-time employe
to repair their 16-mm equipment.

The electronic equipment to be main-
tained is merely a photoelectric cell or
magnetic reproducer or both, an audio
amplifier and one or more loudspeakers.
The associated electrical, optical and
mechanical devices are maintained by
the same technician, but present little
difficulty because all 16-mm equipment
manufacturers provide very complete
instruetion manuals.

In addition to large-scale users deal-
ers and distributors in 16-mm sound
motion-picture machines maintain serv-
ice departments. Such dealers and dis-
tributors are listed under “Motion-
Picture Equipment” in the classified
directory of any reasonably large city.

My inquiries were not numerous
enough to provide any reliable statis-
tics; scattered replies indicate that full-
time repair and maintenance of 16-mm
projectors is paid at rates ranging from
848 to $85 a week.

Electronics manufacturing

Very definite figures are provided by
the Government for employment in elec-
tronics manufacturing. The average
pay of electronics workers as of Feb-
ruary, 1952, was $1.46 an hour as
against $1.64 an hour for all other
manufacturing. Employment in elec-
tronics manufacturing is concentrated
in a few areas: 36.6% is in the Chicago,
New York and Philadelphia areas, with
Chicago leading.

Available statistics indicate that TV
production-line workers may earn $40-
$52 for a 40-hour week; TV lab tech-
nicians, $65; TV aligners as much as
$75. TV factory engineers are paid up
to $125 a week, average.

Miscellaneous employment

Several electronics servicing organ-
izations (RCA Service Company, Inc.
is perhaps the largest) are devoted to
maintenance of industrial, commercial
and military electronic installations.
These companies hire electronic engi-
neers and technicians at salaries that
run well above $100 a week plus travel-
ing expenses. Such men may be sent all
over the world. They may service a
large factory television installation, a
multiple-outlet sound system in a hos-
pital or school, sound equipment in
motion-picture theatres or military gear
of many kinds. (It is hardly necessary
to point out the opportunities in con-
sumer radio-TV service to readers of
this magazine.)

Wages vary greatly, but the men in
principal theaters in such cities as Chi-
cago, New York or Los Angeles may be
paid $125 to $150 a week for a 3-day,
24-hour week. Some of these men have
other occupations also; some have
businesses of their own.

Such employment is obtained only
through a union, and never by begin-
ners. The beginner may start in smaller
theaters that pay their men very much
less for far longer hours. The smaller
theater need not be in a key city; it can
be anywhere. A single union represents
most of these employes in the United
States and Canada, and members can
take out traveling cards whenever they
want to change to some other location.
After acquiring working experience
and union membership almost any-
where, a man can move to a large
metropolitan center where the best jobs
are found. As a newcomer to the place
he will have to start at the bottom there
also, but with persistence, ability and
luck he may eventually reach one of the
best jobs. The union is the International
Alliance of Theatrical Stage Employes
and Motion-Picture Machine Operators,
AFL, Rockefeller Plaza, New York,
N. Y. This union also represents some,
but not all, broadcasting and television
technicians as well as sound technicians
in the Hollywood studios, a very well
rewarded group of technicians.

Finally (the subject is inexhaustible,
but one must stop sometime) substan-
tial opportunities exist in Civil Service.
The Government uses large quantities
of electronic equipment and hires people
to operate, maintain and sometimes re-
vamp it. At present, electronics civilian
personnel are very largely used by the
armed forces to share and supplement
the electronics activities of uniformed
GI’'s. For more detailed information,
write to U. S. Civil Service, Washing-
ton, D. C. END

Varied sources were consulted for the data
given. Among these are many Government pub-
lications (“*Employment Outlook in Electronics
Manufacturing,” “Employment Outlook in Radio
and Television Broadcasting Occupations,” “Sta-
tistics of the Communications Industry in the
United States,” “Employment Outlook in the
Merchant Marine,” etc.). Information also has
been drawn from the ‘“help-wanted’” advertise-
ments in leading newspapers. Kamen and Dorf’s
TV and Electronics as a Career (John F. Rider

Publisher) has been consulted as well as various
other sources for facts relating to opportunities.
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New set combines

tubes and transistors
Jor optimum performance

and economy
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HE transistor’s low power drain
and high efficiency are remarkable
advantages in many applications.
Prominent among these are port-
able radios or emergency (civil de-
fense) receivers which have to work
for long periods without battery re-
placement. The transistor is doubtless
without a peer in the emergency equip-
ment field. More than one considera-
tion works against its immediate and
universal acceptance in portable radio
circuitry.

There are many types of transistors.
Some have a frequency range limited
to a few Kkilocycles; others operate
reliably above 50 mec. Some units have
so high a noise factor as to be useful
in trigger circuits only; others equal
good tubes. And most important, they
range from $1.95 to a price comparable
to that of a complete tube type port-
able radio.

This problem of cost is possibly the
greatest one to be solved if the tran-
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Portable

TRANSISTOR
OUTPUT

By ERIC LESLIE

sistor is to take over in the portable
field. Another—almost equally impor-
tant from the manufacturing point of
view—is that of uniformity. All units
in a mass-produced receiver must have
rather narrow tolerances. Transistors
usually exceed normal tolerance ratings
for tubes—sometimes to a staggering
extent. While they can be selected and
matched carefully in expensive emer-
gency and military equipment, they do
not lend themselves—as yet—to mass
production at competitive prices. The
result is that transistor radio receivers
are rare and somewhat costly.

Yet the advantages of transistors are
so great that a few transistor portables
actually are on the market, in spite of
the many difficulties which exist, espe-
cially in certain circuits. It is not
surprising that some engineers have
hit on the principle of dividing the
labor—using transistors where their
advantages are greatest and their
limitations are not taxed, and tubes in

MATCHED EMERSON TRANSISTORS
¢
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A schematic diagram of the Emerson model 838 transistor pocket radio.
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the high-frequency circuits where tran-
sistors work at the greatest disadvan-
tage.

Such hybrid sets have been described
in this magazine, notably in the March
and September, 1954, issues on pages
84 and 90, respectively. Transistors
were used in the audio end, which ac-
counts for so much of the battery
consumption of a tube portable, and
where low-priced transistors will work
efficiently well within their frequency
limits. Tubes were considered more
economical and reliable in the radio
end. Now a commercial receiver—a
little Emerson—is using the same
principle in an improved form.

The new Emerson model 833 receiver
uses a push-pull class-B transistor out-
put stage, operating from a 4.0-volt
battery (which also supplies filament
current for the tubes).

Except for the output stage, the cir-
cuit (see schematic) essentially fol-
lows that of the Emerson 747, one of
the smallest of tube portables. But
the A-battery drain is down from 160
ma to a little more than 50, including
all power for the transistors. The B-
battery drain is also considerably lower,
since there is no output tube to feed.
And the undistorted power output of
the set is more than doubled, while the
maximum power output is about trebled.
The A battery—three mercury cells in
series—Ilasts about 50 hours and the
B battery around 100.

Even though the set uses only one
transistor stage, there were problems
of theory and design. Obviously, class
B is the efficient way to operate a
transistor push-pull stage. Yet, to

take advantage of transistor character-

isties In that mode of operation, special
transformers had to be designed. And
it was found that biasing the bases a
fraction of a volt was needed to give
that added touch whieh brought down
the distortion at low signal levels.
Special matched transistors (Emerson
815003’s) are also used.

The new model 838 portable makes
possible louder and better-quality re-
production in a set using less battery
power than former portables. Possibly
even more important is that it has
called attention to something that pre-
viously was overlooked. There is no
need to use a component at a dis-
advantage merely for the sake of uni-
formity, to have an all-this or all-that
piece of equipment. Tubes have given
an excellent account of themselves as
r.f. and i.f. amplifiers and mixers, and
there is ample justification for using
them until the time .comes—perhaps in
the near future—when they will be
replaced by transistors already in-
vented and now in experimental devel-
opment stages.

The transistor will make more prog-
ress and find wider use if it is permitted
to work in the applications most suited
to its capabilities. Tubes and tran-
sistors will—in suitable applications—
no doubt continue to work together far
into the future. END
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BATTERY CALCULATIONS

By GEORGE P. PEARCE

UPPOSE you have a small electronic
device requiring 300 milliamperes
for its correct operation. The resist-
ance of the device is 5 ohms and you
have a 7.5-volt battery. What is the
correct method of wiring the circuit?
This looks easy. Ohm’s law tells us
exactly how much resistance is needed
in the cireuit to limit the current flow
to 300 ma. By Ohm’s law the resistance
would be 7.5/0.3 or 25 ohms. The device
has a resistance of 5 ohms, so apparent-
ly it would be necessary to add 20 ohms
to the circuit. A 20-ohm resistor is put
in series with the battery, the device is
connected and it fails to work properly.
The current flow is checked and found
to be only 267 ma. Where are the miss-
ing 33 ma? Can Ohm’s law be wrong?
No, the law is correct but we have for-
gotten to include the battery resistance.
How are you going to find the inter-
nal resistance of the battery? You
certainly cannot measure it with an
ohmmeter, and it may damage the
meter to even try. Fortunately the in-
ternal resistance of a battery is easy
to measure and all the necessary equip-
ment is on hand. Assume we have a
common 1,000-ohms-per-volt meter. If
it is of higher resistance, so much the
better. (When using high-resistance
meters it is not necessarv to make
correction for meter current).
To find a battery’s internal resist-
ance, disconnect the battery and meas-
ure the open-circuit voltage across the

terminals; the battery involved meas-
ured 7.5 volts, as expected. T.ke the
20-ohm resistor, connect it across the
battery terminals and measure the
voltage drop across the resistor. The
potential drop was 6.52 volts. We now
have the following data: Battery open-
circuit voltage, 7.5; resistance between
terminals, 20 ohms; voltage drop across
20-ohm resistor, 6.52.

The internal resistance of any bat-
tery is equal to battery voltage divided
by current, minus external resistance.
The current flowing is equal to the
voltage drop across the resistor divided
by the resistance, or 6.52 divided by 20

0.326 ampere. The battery internal
- 20,

or 3

resistance is thus

7.5

0.326
ohms. We have thus found that the
internal resistance of the battery is 3
ohms.

We now have all the data to calculate
the required resistance. The resistance
of the device is 5 ohms and the internal
resistance of the battery is 3 ohms, a
total of 8 ohms. It will be necessary to
insert only an additional 17 ohms.

If the required current is critieal, it
would be better to use a 25-ohm 25-watt
rheostat—the nearest standard size—
and set it at 17 ohms. As the battery is
used up, the internal resistance will in-
crease and the rheostat resistance can
be decreased, keeping the total circuit
resistance constant. END

NEW AUTOMOBILE ANTENNA

A considerable departure from
conventional antennas has heen
made with the introduction of a
re-enforced Fiberglas unit (see
photo). The antenna rod, approxi-
mately 36 inches long, is inserted
into a metal stud which connects it
electrically to the lead feeding the
radio antenna input. The rod con-
tains four conductors located at
the center of the antenna along its
axis. These wires connect mechani-
cally and electrically to the metal
stud holding the Fiberglas rod. The
wires extend the full length of the
antenna. Using pigmented resins,
the Fiberglas antennas are manu-
factured in six different colors by
the Ward Products Corp.
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IRCRAFT radio serves two pur-

poses: communications and
navigation. For communica-
tions aircraft use various

types of radio equipment to maintain

contact with airport control towers, air-

ways radio stations and traffic con-
trollers and, at times, with other air-
craft. For navigation, radio is the prin-

cipal means of an airplane obtaining a.

fix.

The main users of aircraft radio are
the military and the airlines. Radio
equipment worth $50,000 is not uncom-
mon for such aircraft. However, this
article is concerned with light planes’
whieh, for the purpose of this discus-
sion, include single-engine, two- and
four-passenger, low-horsepower (under
300 h.p.) propeller-driven airplanes.

Surprisingly, there is no general rule,
regulation or law which says that an
aircraft must have radio equipment.
Most of the larger airports, however,
demand that aireraft using their facili-
ties have a two-way radio telephone
capable of communicating with the air-
port control tower.

The Civil Aeronautics Administration
requires that all aireraft using the civil
airways (aerial highways 10 miles wide
which extend in a network over the
United States) have at least a two-way
radio for communications and a receiver
capable of picking up the radio signals
which mark the airway.

A typical minimum-equipment instal-
lation adequate for most local flying is
a low-frequeney receiver (200-400 ke)
and a v.h.f. transmitter which operates
on two channels. The receiver is used
for picking up signals from airport
control towers and airways radio sta-
tions.

A fairly complete installation would
consist of the following:

1. Low-frequency (200-400 kc) radio
receiver

2, Radio-compass receiver (covering
the frequency range of 200-1750 ke
in three bands; equipped with an
automatic loop antenna and indi-
cating device which gives the bear-
ing of the radio station relative to
the aireraft)

3. Omnirange receiver (a v.h.f. 112-
118-mc receiver designed to receive
and visually present signals from

1At present there are approximately 60,000 light

planes in the United States, about half of which
are radio equipped.
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ground omnirange
navigation)

4. Instrument landing system (two re-
ceivers, one a localizer receiver for
receiving signals from ground local-
izer transmitters operating at spe-
cific frequencies in the 108-110-me
range; the other a glide-path re-
ceiver designed to pick up signals
fram ground glide-path transmitters
operating at specifie frequencies in
the 329-335-mec range. Both trans-
mitters project their beams over the
landing runway of an airport and
are used to bring aireraft down to a
low enough altitude so that they can
see the runway when it is obscured
by bad weather.)

5. V.h.f. transmitter operating on 12
crystal-controlled channels for fre-
queneies in the 118-127-mc range

6. V.k.f. communications receiver tun-
able over the 108-132-mc range

7. Marker-beacon receiver (capable of
picking up keyed 75-mec signals for
navigational purposes)

stations, for

Radio for communications

The communications equipment that
may be carried by a light airplane thus
consists, in the main, of receivers (low
frequency or v.h.f.) and transmitters
(operating on specified frequencies).
Aireraft communications (see table)
use AM. The receivers are of the super-
heteradyne type (a double superhet is
normally used in the v.h.f. receivers)
and contain one or more r.f. stages be-
fore the first detector. They are de-
signed for high sensitivity and sharp
selectivity. V.h.f. receivers, because of
their static-free reception, are pre-

ferred over the low-frequency sets.
Light plane transmitters are crystal-
controlled, having a frequency stability

01%.
(medium high frequency) have
a nominal power output of 10 to 25
watts; those on v.h.f. put out between

of about Those operating on

m.h.f.

2 and 5 watts. The higher-frequency
transmitters are preferable; their
range 1s slightly greater than line of
sight.

Radio for navigation

Navigational radio may be divided in
acecordance with the particular type of
navigation the unit is designed to work
with. To navigate from one place to
another three systems can be used:
low-frequency radio ranges, visual
omniranges (VOR) and radio direction
finding.

To navigate by the low-frequency
ranges, only a low-frequency receiver
tunable over the 200-400-ke¢ range is
necessary. The low-frequency range
signals are keyed CW from a ground
transmitter having two r.f. channels
spaced 1,020 cycles apart. The effect
produced in the airborne receiver is
similar to receiving a signal modulated
by 1,020 cycles. The same receiver used
for communications on the low-fre-
queney band may also be used to pick
up the radio-range signals.

Navigation by the visual omnirange
is the modern system being used
throughout the country. It is superior
in most respects to the older low-
frequency range system and it is antici-
pated that VOR will soon replace the
low-frequency ranges. VOR functions
in the v.h.f. spectrum between 112 and
118 mec.

Ground stations are placed along the
airways, approximately 90 miles apart.
Each station emits a carrier amplitude-

P

s
Courtesy Safair, Inc.

Single-engine Piper carries a v.h.f. antenna directly above the cabin.
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Courtesy National Aeronautical Corp.
Narco Simplexer contains a 12-channel
v.h.f transmitter and v.h.f. receiver. An
omnirange adapter is mounted above.

modulated by three different fre-
quencies: voice (for station identifica-
tion), a reference phase signal and a
variable phase signal. The airborne re-
ceiving equipment receives and detects
the signal. The phase difference between
the fixed and variable phase of the
modulation signals is proportional to
the bearing of the aircraft to the omni-
range station. An instrumert panel
meter detects this relative phase angle
and translates it into bearing, thus
giving the pilot the direction in which
he must fly. By following set procedures
the pilot is able to approach the station
from any desired track.

The third system of navigation, radio
direction finding, uses the directional
characteristics of the loop antenna and
works on the principle that minimum
signal is picked up by the loop when
the plane of the loop is broadside to the
source of the signal. When a loop is
used, provision is made to switch the
antenna input of the receiver from its
normal nondirectional antenna to the
loop antenna.

There are various types of loops:
fixed loops, manually rotatable loops
and loops which are motor-driven and

automatically positioned to point to the
signal source. Ground stations normally
used for direction finding are either the
airways stations in the low-frequency
aviation band or standard broadcast
stations in the 500-1500-ke¢ band. The
broadcast stations are exceptionally
good for direction finding because of
their high power output.

Receivers using manual or fixed loops
are of the superhetrodyne type with
an extra r.f. stage. A switch is pro-
vided to select the loop or nondirectional
antenna.

In the automatic direction finder the
loop is electronically driven through
thyratron tubes and comes to rest at
the true null position. The angular
position of the loop is transmitted by a
selsyn to an indicator on the pilot’s
instrument panel. The indication tells
the direction of the radio station rela-
tive to the aircraft and thus furnishes
him with information which helps him
determine his position.

Power supplies

Light airplanes which carry electrical
equipment, for the most part, use a 6-
or 12-volt battery generator supply.
The negative side of the battery is
grounded to the fuselage in metal air-
craft and to the metal framework in
fabric-covered planes. Vibrators, dyna-
motors or inverter-transformer supplies
are used to develop B plus voltages for
the radio equipment.

All radio equipment is protected by
fuses or circuit breakers. Frequently
the power supply in an aireraft radio
is a separate unit installed in a remote
section of the fuselage and having its
output voltages cabled to its associated
units.

Equipment construction

For the most part, light plane radios,
like those used on larger craft, are
built on aluminum chassis and are de-
signed for plug-in rack mounting. Op-
erating controls are either built into a
special control unit or mounted on the
front panel of one of the system units.
In either case they are within reach
of the pilot, on the aircraft instrument
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Courtegy Beechcraft Corp.

A custom radio
installation on the
cockpit roof of a
Beecheraft plane.

panel or near by. Associated units of a
set are interconnected by cabling.

Present-day manufacturers use what
is termed “building block” construction.
For instance, starting out with such
basic units as a v.h.f. receiver, v.ht.
transmitter and power supply, the air-
craft owner may add omnirange equip-
ment, an extra transmitter, a low-
frequency receiver and a marker beacon
transmitter to the fundamental system.

Hand, pushbutton or lip type micro-
phones are normally used to originate
voice transmission. The audio output of
airborne receivers is heard over head-
phones or, in craft with low cabin noise
levels, over a speaker. Where more
than one receiver is installed, a switch-
ing arrangement must be used to permit
selection of the desired audio and pre-
vent cross-talk between two receivers,
A similar audio and keying switch ar-
rangement must be used for the micro-
phone inputs where more than one
transmitter is installed.

Antennas

Antennas used with m.h.f. trans-
mitters on light planes are horizontal
straight copper-covered wires usually
running from a point above or behind
the cockpit or cabin to the vertical fin
on the tail section. At times, for longer
length, the m.h.f. antenna is run from
wing tip to wing tip but this arrange-
ment is less desirable—it is in the way
when the aircraft is on the ground and
is frequently broken. The m.h.f. antenna
is resonated to the desired operating
frequency by a variable series in-
ductance. The same antenna picks up
low-frequency and broadcast-band sig-
nals for the appropriate receivers.

Some light aircraft use a trailing
wire antenna for m.h.f. transmission.
This consists of a reel of wire at the
end of which is a lead weight. The
weight is dropped from a special open-
ing in the fuselage and reels out the
antenna with it. This action is stopped
by a brake when the wire reaches the
desired length, as indicated by an an-
tenna current meter. The antenna and
weight are retracted by a d.c. motor.

V.h.f antennas are quarter-wave-
length (about 24 inches) vertical whips
mounted on the top or bottom of the
fuselage. The ground plane is the
fuselage in metal airplanes or about a
2-foot-square aluminum plate in fabric-
covered craft.

For reception of omnirange and
localizer signals a horizontal V dipole
is used to pick up the horizontally
polarized transmissions. The V type is
generally used because it does not have
the directional characteristics of the
common dipole and it picks up signals
well at all angles of azimuth. For the
glide-path signals a quarter-wave hori-
zontal dipole catwhisker is used. The
v.hf. antennas are connected to the
receiving and transmitting equipment
by coaxial cable.

Placement of v.h.f. antennas is im-
portant. They must be located far
enough away from the engine and
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propeller so as not to pick up disturbing
radiations. Also, the antenna must not
be situated where it can be blocked out
by the wing, tail fuselage or other
structural member.

Test equipment for servicing

Besides the normal array of basic
servicing equipment (multimeter, signal
generator, sweep generator, oscilloscope,
capacitor checker, tube tester. v.t.v.m.),
test gear for checking the operation of
transmitters and special type receivers
are necessary for the airecraft radio
shop.

For transmitter servicing the follow-
ing are needed: a simple field-strength
meter capable of picking up r.f. signals
over the m.h.f. and v.h.f. bands, an
accurate frequency meter and a thermo-
couple type r.f. ammeter.

For testing special equipment such as
omnirange receivers and instrument-
landing-system or marker-beacon re-
ceivers special test sets are required.
These can usually be obtained from the
manufacturer of the equipment. They
duplicate the transmission from the
ground stations.

The well-equipped shop will have
mockups of the equipment generally
serviced and patch cables for those sets
serviced less often. Through the use of
mockups the process of trouble isolation
is simplified, troubleshooting time is
minimized and units can be tested and
adjusted on the bench under near oper-
ating conditions.

Transmitters are connected to dummy
antennas when making output checks,
although final checks can be made with
an appropriate antenna on the shop
roof by calling the control tower during

AERONAUTICAL FREQUENCIES

(reception and fransmission unless noted)

Service Frequency
LOW-FREQUENCY BAND
Radio ranges* 200—400 ke
Radio communications*  200—400 kc
Nondirectional homing
beacons* 200—-400 ke

MEDIUM-HIGH-FREQUENCY BAND
Aircraft to control towers
and airway stations**

3023.5 ke
VERY-HIGH-FREQUENCY BAND

ILS localizer signals and special
type VOR signals* 108.1-111.9 mc
Standard VOR signals* 112.0—-117.9 mc¢
Air traffic control 118.1-121.3 me
123.7-126.5 me
121.5 me
121.7, 121.9 me

Emergency
Airport utility
Private aircraft

en route 122.1, 122.3 me
Private aircraft
to towers 122.5, 122.7, 122.9 me

Aeronautical advisory stations 122.8 me
Flight test and
flying schools
All civil aircraft to
airway stations
All carriers {airlines)
en route
Government
*Reception only
**Transmission only

123.1-123.5 me
126.7 mc

126.9-131.9 mc
132.1 mc and higher
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moments when the operators are not
busy directing airport traffic. Frequent-
ly dx checks can be made by prear-
rangement with aircraft flying outside
the local area.

Installations

Many radiomen in the aireraft radio
field are judged more by their ability to
make fine custom-built installations
rather than for the more important
ability to render top maintenance. And
herein lies the greater percentage of the
radio shop’s per-hour profit.

New aircraft generally do not come
completely equipped with radios. The
factory, for the most part installs the
minimum unless otherwise directed by
the purchaser. Most owners prefer to
add radio equipment as they use the
aireraft.

A good radio installation is a simple
one. All the information and instruec-
tions furnished by the manufacturer of
the equipment should be used and his
recommendations should not be ignored
without good reason.

In light planes available space is
minimum and it therefore has to be used
to the best advantage. Cables must be
firmly laced, clamped every few feet,
routed so as not to be exposed to dam-
age and must be properly dressed. Re-
motely mounted units must be firmly at-
tached to the aircraft structure and
there the chassis bonded to the aircraft
ground. If shock mounts are not an in-
tegral part of the unit’s case or mount-
ing, they should be supplied. Otherwise,
the equipment will not long survive the
g-forces imposed by rough landings and
turbulent air.

Instrument-panel-mounted equipment
such as controls, indicators or compo-
nents designed for panel mounting have
to be installed with great care since this
is the pilot’s operating console and is in
full view of all critical eyes. Where
more than one receiver and transmitter
are installed, it is often necessary to
construet (from sheet aluminum) a re-
ceiver and transmitter selector panel to

Panel of Aero Commander.
transmitter—receiver,
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fit in some accessible but unused space.
Throughout the entire installation
simplicity and utility should be the by-
words. An excess of switches and con-
trols might look very imposing but in
the long run serve to confuse. The pilot
has enough gadgets, even in the average
light plane, to bother his attention. If
possible all radio controls should be
grouped together on one panel or in a
specific area and clearly labeled.

Qualifications

To be legally qualified to maintain
and install aireraft radios the techni-
cian must possess a repairman’s certifi-
cate issued by the CAA. This certificate
is virtually automatically issued, pro-
vided the technician is employed by an
authorized maintenance company. It is
good only when working under the su-
pervision of the repair station.

A further requirement demanded by
most repair shops is that a technician
possess a current first- or second-class
radiotelephone license. This is neces-
sary since the CAA regulations’ read
“all transmitter adjustments or tests
during and coincident with installation
servicing or maintenance of a radio sta-
tion licensed by the Federal Communi-
cations Commission which may affect
the proper operation of that station
must be made by or under the supervi-
sion of a person holding a first- or sec-
ond-class FCC license.” Since an in-
stalled aircraft radio transmitter is
classified as a radio station, a licensed
technician is responsible for its main-
tenance.

Other qualifications are similar to
those required of any good radio repair-
man, with special emphasis placed on
thoroughness. Radio failure in the air is
a serious matter and has contributed to
many an accident, some fatal. Once a
repair, installation or adjustment is
completed it should be checked by an-
other qualified technician. END

2FCC regulations also specify the same; in fact,
this regulation was in part taken from FCC
regulations.

Courtesy Lear, Inc.

Unit contains, left to right, a 36-channel v.h.f.
continuously tunable v.h.f.

receiver, automatic direction

finder, v.h.f. receiver (with VOR function), 12-channel v.h.f. transmitter and

low-freguency receiver.
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How Much Will a Resistor Taker

The ins and outs of

. By H. P. MANLY
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T 4:45 pm the new flyback trans-
former was in place, connec-
tions checked, joints soldered,
leads dressed where they be-

longed. Less than 30 seconds after
turning on the power a picture appeared
and it didn’t look bad. At 4:48 pm the
picture flickered, and smoke curled up
through ventilating holes around the
power rectifier.

It happens to all of us sooner or later,
maybe both times. One of the hundred-
odd resistors under the chassis burn
out. Locating the victim isn’t too diffi-
cult. We may look for the black and
blistered remains, feel for the heat,
smell around for the unmistakable
aroma of a burnout or, as a last resort,
use the ohmmeter.

There is just one reason why a re-
sistor burns out. Of course, the con-
tributing cause may have been a shorted
capacitor; the coating may have
dropped off a cathode and landed
against the plate of a rectifier; some
tube might have gone suddenly gassy—
but none of these are the direct reason
for the burnout. The burnout occurred
only because the resistor carried too
much current. It carried too much cur-
rent because it was subjected to too
much voltage.

Let’s consider what actually might
happen. Assume that a short or somie
other fault applies 200 volts across an
8,200-ohm resistor. That resistor then
carries about 24 ma. (Volts multiplied
by 1,000, and the product divided by
ohms, equals milliamperes.) When that
much current is forced to flow against
that much resistance, heat is produced.
In this case nearly 5 watts of electric
power is being used in the production of
heat. (Current squared, and multiplied
by resistance, equals power.)

A resistor of good quality, rated at
5 watts, will stand that heating in-
definitely, although running moderately
warm. An 8,200-ohm unit rated at only
2 watts, in which heat is produced at
the rate of 5 watts, starts to darken all
over in about 1 minute. At 2 minutes
it would fry an egg. At 4 minutes the
color-code markings are all but illegible,
and resistance may rise by about 10%.
But there is no smoke, and usually the
2-watt resistor carries the overload
almost indefinitely.

Although a resistor which is over-
heated to a temperature as high as
350° F may not be damaged, heat
radiated from it may do a lot of damage
to nearby components. Wax-impreg-
nated paper capacitors, and electrolytics
too, may be ruined.

Should 200 volts get across an 8,200-
ohm resistor rated at only % watt there
is blistering, blackening of coding colors
and smoking begins within a minute.
At 3 minutes the whole unit is black,
there is a great deal of smoke and the
resistance is dropping sharply. At 4
nminutes the resistance is down around
4,000 ohms and, if the voltage holds up,
current increases to around 50 ma. Then
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heat is produced at the rate of 10 watts
and the end of the resistor is near.

If you find a resistor badly discolored
and showing unmistakable signs of
having been overheated, measure its
resistance. You are likely to find such
things as a unit coded for 8,200 ohms
measuring something like 3,500 ohms—
and causing trouble difficult to locate.

Selacting the right resistor

There is no use installing a new
resistor until the contributing cause for
the burnout has been determined and
removed—we all know that. Neither i1s
there any use putting in a new resistor
whese wattage rating is too small for
the current it must carry. The chart
shows how much current may flow
without overheating a resistor of any
standard wattage rating, also what
wattage rating is needed for any cur-
rent flowing in a resistor of any stand-
ard value from 10 ohms to 1 megohm.

Extra-heavy horizontal lines are for
resistances of 10 ohms and multiples of
10 up to 1 megohm. In between are
medium-heavy lines for values of each
resistor regularly made with 20%
tolerance. Light lines are for all values
added when tolerance is 109%. All the
lines together take in every resistance
value regularly used for service replace-
nents. For still other values added in
the 5% series, imagine lines approxi-
mately midway between those drawn on
the chart.

Three quick steps allow selecting a
resistor of wattage rating just right
for the job: not so small that you take
chances on a burnout, not so large that
you pay for a unit bigger than needed:

1. Locate the horizontal line for re-
sistor ohms.

2. Locate on the bottom scale a ver-
tical line for resistor current.

3. Find the intersection of these lines.

Any resistor whose wattage rating is
equal to or greater than the value
marked on any diagonal line above the
intersection will not overheat unless
tightly boxed in by surrounding parts.
The higher you go in wattage rating,
the cooler the resistor will run. But
lower on the chart, at lesser wattage
ratings, resistor temperature will go
up as wattage goes down.

Rating vs. actual dissipation

It seems illogical to many beginners
that the number of ohms in a composi-
tion resistor is not related to its physical
size. They see an 820,000-ohm unit only
about one-tenth the bulk .of another
providing only 82 ohms, or a 22-megohm
resistor may have but one-tenth the
bulk of a 2.2-ohm unit. It’s all a matter
of wattage ratings.

Another fact not at all illogical, vet
sometimes not appreciated, is that there
need be no relation at all between the
wattage rating of a resistor and actual
power in watts changed to heat within
the unit.

The rating of a resistor specifies only
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the number of watts or fraction of a
watt of power that the unit is designed
to get rid of (dissipate) without heating
to a temperature which may harm the
resistor and nearby circuit components.

On the other hand, the number of
watts of electric power actually changed
into heat depends only on the number
of ohms of resistance and on the cur-
rent in this resistance, nothing else. If
you locate any combination of ohms and
current on the chart, the diagonal line
for watts at that intersection shows
how much power will be transformed
into heat.

How niuch heat may be produced and
safely dissipated depends chiefly on
surface area of the resistor and to a
minor extent on bulk and kind of ma-
terial in the insulation. That’s why
higher wattage ratings require bigger
resistors.

A resistor retains within itself only
a negligible part of the heat produced.
The rest must be gotten rid of or dis-
sipated into the surroundings just as
fast as produced, or else the resistor
would burn up. Heat is dissipated into
surrounding air only while the resistor
is hotter than the air, and rate of dis-
sipation is proportional to temperature
difference. Unfortunately, we cannot
get rid of much extra heat by increasing
the temperature difference, because we
don’t want hot resistors.

However, we may increase heat dis-
sipation and hold resistor temperature
down by increasing the surface area
from which heat is dissipated. Com-
position resistors rated for l2-watt dis-
sipation commonly have total surface
areas of about 0.20 square inch. A 1-
watt unit has a total area of about 0.45
square inch. The 2-watt sizes have about
0.85 square inch. These areas are so
closely proportional to wattage ratings
that, were all the resistors to run at
the same temperature, the 2-watt sur-
face would dissipate about twice as
much heat to surrounding air as would
the 1-watt size, and the 1-watt surface
would dissipate about twice as much
heat as the % watt.

1f resistor surfaces are to dissipate
heat into the surrounding air, they
should not be pushed tightly together,
shutting off part of the area. Further-
more, crowding prevents heated air
from moving away to be replaced by
cooler air. Placing a resistor close to
chassis metal might appear to be good
practice, because heat flows into and
through steel better than into and
through air, assuming the air to be
still. But heated air circulates and floats
the heat away, while the chassis doesn’t
—at least not in present designs.

In some recent electronic equipment
there has been a trend toward the use
of resistors wrapped in a metal band
and fastened to the chassis. Reports in-
dicate that this procedure, depending
upon the size of the band, may increase
the wattage rating of the unit as much
as 100%. BEND
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TV Signal Marks

Response Curve

Setups and procedures Jfor using

incoming Station carriers as markers

Fig. 1—An r.f. re-
sponse curve show-
ing picture and
sound carrier points.

Fig. 3—Right, generator response
curve at receiver input terminals;
below, change in shape when lead-
in is connected.

18. 0—.

° . a
demodulator

y
probe.

Fig. 4—Test setup for checking flat-
ness of sweep generator output voltage.
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By Engineering Staff, Scala Radio Co.

UESTIONS which often arise
when a TV station signal is
used for marking response
curves are: how much signal

level from the antenna is necessary to
produce satisfactory markers; and how
|

TLEAD—IN FROM ANT

@ ) RCVR INPUT TERMINALS

i|isweep GEN OUTPUT CABLE

Fig. 2—Diagram of test setup for devel-
oping signal markers on response curve.

can the video carrier marker be dis-
tinguished from the sound cairier
marker? A typical r.f. response curve
with markers at the picture and sound
carrier points is shown in Fig. 1. A
prominent characteristic of this dis-
play is the appearance of a distorted
vertical-sync pulse, which always ap-
pears somewhere in the pattern when
the picture carrier marker is reason-
ably high on the response curve.

The test setup used to develop the
TV station-signal markers on the re-
sponse curve is shown in Fig. 2. The
chief requirement in this arrangement
is that series attenuating resistors R,
between the lead-in and the input
terminals of the receiver, have a suit-
able value. This value must be suffi-

Fig. 6—Output of
flat sweep generator.
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ciently small that ample marking volt-
age is applied to the receiver circuits,
but sutficiently large to isolate the re-
ceiver effectively from the lead-in. Oth-
erwise the characteristics of the anten-
na and lead-in system will distort the
shape of the response curve on the
scope screen.

Situations may be encountered in

6J6
MiXER-0SC

Lo [ =3 HIR

TR

4 1t 34

| }]-{rme ruumo% 00t |

il 5 = =
e

(800

CPS N ppf UNLESS NOTED] o PR 6.

Fig. 7—Mixer-oscillator circuit of the
Standard Coil tuner, model TV-2232.

which these requirements conflict. For
example, if the available field strength
is relatively low, the series resistors
must be cut down to obtain visible
markers on the response curve. But
low-valued resistors may cause the
shape of the response curve to change
when the lead-in is connected to the
test circuit. In such cases, it is still
possible to use the station-signal mark-
ers indirectly. Note the horizontal posi-
tions of the markers on the scope
screen and mark their horizontal dis-
tances with a wax pencil. Then the
lead-in may be disconnected from the
test circuit to obtain an undistorted re-
sponse curve and the previously deter-
mined horizontal distances will indicate
the positions of the picture and sound
carrier markers on the response curve.

The problem of weak marker volt-
ages is helped considerably by use of
a bypass marker injector. When the
lead-in is connected to the marker gen-
erator and ground terminals of the
unit, considerable amplification of the
weak marker voltage is made available
at the oczcilloscope output terminal of
the marker injector, and much smaller

Fig.
showing desired and spurious markers.

8—View of r.f. response curve
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antenna signals can be used to produce
satisfactory markers.

The effect of the antenna and lead-
in eharacteristic on the shape of the
response curve (with too small a value
for the series isolating resistors) is
shown in Fig. 3. It may come as a sur-
prise to some to find that the character-
istic of the antenna system is not flat.
The characteristic of a commercial an-
tenna is often flat only over a limited
number of channels. Hence the neces-
sity for using reasonably high values
for the isolating resistors or a bypass
marker injector in such alignment
applications.

Sweep generator requirements

The technician must be careful not
to confuse the antenna characteristic
with lack of flat output from the sweep
generator. Lack of flatness in the swept
output from the sweep generator is an
equally serious matter which can be
checked on each channel with the test
setup shown in Fig. 4.

A crystal demodulator probe (see
Fig. 5) is required which has a flat
characteristic from channel 2 to 13.
The 75-ohm terminating resistor pro-
vides the necessary impedance to match
the 75-ohm cable from the sweep gen-
erator properly. This prevents standing
waves from appearing on the cable
which would give a misleading indica-
tion on a scope screen.

A suitable crystal demodulator probe
is used in this procedure, as shown in
Fig. 5. The chief requirement for the
probe is that its characteristic should
be flat from 50 to 200 mc. As a result
of the test shown in Fig. 4, a flat trace
such as shown in Fig. 6 should be ob-
tained. Otherwise, the technician should
either check the generator to find out
why the r.f. output is not flat or allow
for the distortion insofar as possible.
The trace in Fig. 6 is the output of a
generator sweeping through channel 2.
There is some 60-cycle hum voltage
present which causes a small curvature
in the sweep pattern. This curvature
must be taken into consideration when
viewing receiver response curves.

Practical test setups

There is sometimes confusion con-
cerning the proper manner in which to
connect the scope to the front end for
r.f. alignment work. Should the scope
be connected directly, through a crys-
tal demodulator probe, or through an
isolating resistor? Should the scope be
connected at the grid or at the plate of
the mixer circuit?

With reference to Fig. 7, it is seen
that a test point is provided as a tap
on the mixer grid leak. This point
is the conventional scope-connection
point. A demodulator probe is not re-
quired when the test point is used be-
cause the grid circuit of the mixer tube
is equivalent to a diode detector and
provides demodulation of the r.f. sweep
signal. In fact, the response curve
would be distorted if a demodulator
probe were used at the test point, since

TELEVISION

the response-curve sweep voltage would,
then undergo a process of double de-
modulation.

The test point is provided as a tap-
down point on the mixer grid leak to
avoid capacitive loading of the mixer-
grid circuit by the input capacitance of
the scope. Hence the scope may be con-
nected directly to the test point, if
desired. However, a sharper marker is
usually obtained if the technician uses
a 50,000-ohm isolating resistor be-
tween the test point and the scope input
cable. Such an isolating resistor pro-
vides lowpass filter action which filters
out the unwanted higher beat fre-
quencies from the marker indication.
This leaves only the low-frequency
beats in the vicinity of the zero-beat
marking point. The series isolating re-
sistor works into the shunt capacitance
of the scope input cable and constitutes
an effective lowpass filter (integrating
circuit) action.

Spurious markers, as shown in Fig.
8, are often a source of confusion.
They arise from various causes such as
crossbeats which are sometimes pro-
duced in the sweep generator, from the
presence of nearby high-frequency
equipment which radiates in the band
under test, from oscillation in faulty
front-end circuits and from interhar-
monic beats of sweep and local oscil-
lators. Eliminating these spurious
markers is not always easy, but it is
assisted by the use of good generators
and by operation in a low-interference
area. In some cases, the technician will
find it impossible or impractical to
eliminate all spurious markers, and it
becomes necessary to disregard the un-
desired ones.

All r.f. leads must be kept as short
as possible when running front-end
response curves. This precaution ap-
plies to ground as well as to hot leads.
A long ground lead produces partial
resonances which distort the shape of
the reproduced sweep-response curve.
It is good practice to connect the gen-
erator output-cable terminations as
close to the input terminals of the re-
ceiver as practical.

Other practical considerations in-
clude the use of override a.g.c. bias in
the front-end circuits, good seating of
the tube shields over the r.f. and mixer
tubes and proper termination of the
generator output cable. END

The TV set is okay, but he can’t locate
the intermittent in his scope.”
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TELEVISION e
it’s a cinch

From the original "'La Télévision? . . . Mais c'est
trés simple!” Translated from the French by Fred
Shunaman. All North American rights reserved.
No extract may be printed without the permis-

sion of RADIO-ELECTRONICS and the author.
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Seventeenth conversation, first half: Capturing

the TV signals; the half-wave antenna; prob-

lem of the pass-band; the lead-in and the
apartment stairs

WILL—Well, we seem to be pretty well away! Now that
we've learned to supply our televiser with low, high and
very high voltage . . .

KEN—Do you really think you've got the job done? Do
you think the set will be satisfied with your menu?

WILL—Why, is it going to want a special dessert of some
kind?

KEN—Have you forgotten what puts life on your screen—
the video signals that are brought to your set by an r.f.
carrier? How are you going to capture them?

WirLL—I didn’t forget! It just isn’t a problem. All I have
to do is hook a piece of wire on the TV set, call it an an-
tenna, and I'm off!

KEN—Further than you think, Will, further than you
think! Unless you're close enough to the transmitter to be
in a very strong signal field, your piece of wire will be a
pretty sorry collector of waves at television frequencies!

WiLL—I can’t see why TV should be so different from
radio. After all, they’re radio waves!

KEN—Don’t forget that the lowest TV frequencies are far
higher than the broadcast band and even most of the short-
wave radio you’ve been receiving. The TV waves are
shorter—are absorbed by conducting objects in their way
and can’t get around obstacles like the longer broadcast
waves. That’s one reason the receiving range of TV is so
much shorter, by the way.

WiLL—So we’ve got to take a lot more trouble with our
TV antennas?

KEN—Will, the antenna is the most important part of
the whole receiving installation. Well designed and well
installed, your antenna is as goed as one or two extra r.f.
stages. In television the waves are short enough so that
you can make your antenna length as long as a TV wave-
length, unlike broadcast reception where the antenna
must be a small fraction of the wavelength being received.
You can make quite a profit out of that fundamental differ-
ence—because you can tune your TV antenna to the fre-
quencies being received.

WiLL—Wait a minute, Ken! Do you mean to tell me you
can make a tuned circuit out of a piece of wire—no coil, no
capacitor, no nothin’? And it will have a resonant frequency
and a resonance curve and everything?

KEN—Ezxactly, Will. And the resonance curve of a tele-
vision antenna has to be pretty wide at times. Even an
antenna intended for only one channel has to receive a band
6 me wide, without attenuating either end. That’s particu-
larly important in color TV, for the color information is
out near one end of the band received.

WiLL—Well, if 1 didn’t see TV antennas every day, I'd
say they must be very complex, with tuning capacitors and
damping resistors to widen the passband . . .

KEN—But you know they aren’t. The facts are infinitely
more simple, and even you can figure them out if you do a
little reasoning. What are these radio-TV waves?

WiLL—Well, they’re electromagnetic fields, created at the
transmitting antenna and moving through space at about
186,000 miles a second.

KEN—You have the idea O.K., if not the exact terms.
You understand that these waves produce electromotive
forces—currents—in any conductors they find in their way?
Can you tell me the minimum distanee in a conductor in
which a given wave can produce a maximum voltage?

WILL—The greatest voltage a wave could produce would
be between the crest of a positive alternation and the trough
of the following negative one. That would be a half-wave-
length.

KEN—So, if I want an antenna that will get the most
voltage possible from a signal of a given wavelength, I'll
use a wire, strip or rod a half-wavelength long. Such a con-
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ductor is a half-wave antenna.
WiLL—But how long a piece do you pick out for one of
these all-wave antennas I've seen advertised?
KEN—We'll come to that. Meanwhile, let’s stick to a
single channel till we understand it.

A tuned rod

WiLL—Let’s see, itll work about this way. The waves
passing by your rod set up voltages or currents in it, de-
pending on whether you’re thinking about the electric or
the magnetic field. So during one alternation the electrons
sweep from one end of the antenna toward the other, and
during the next alternation they come back and go toward
the end they just left.

KEN—And that—of course—takes place in exactly one
cycle of the transmitting frequency.

WiLL—That’s why you use a tuned antenra, I suppose.

KEN—Ezxactly. Even if they were disturbed by a single
pulse, the electrons in our antenna would oscillate back and
forth at its natural frequency. So if a wave of that fre-
quency comes along, it’s easy to build up big currents or
voltages. But remember all this is a little theoretical. It
would be exactly correct for a very fine wire suspended far
from the earth or any other conductor. In real life, the mast,
the ground or roof and any nearby conductors create
capacitances that increase the wavelength of the antenna.
We have to shorten it a little to compensate for this end
effect—cut it down about 6%.

WiILL—So if I were going to receive channel 4 pictures,
at 67.25 mec, which is just about 4% meters, I wouldn’t cut
my antenna 2% meters long, but a little less than 21 ?

KEN—Better get a chart where it’s all figured out in
inches for you, Will. But if you want to get the channel
4 sound at 71.75 mc equally well, you'll have to cut your
antenna a little shorter. And if you want tc get channel
6—up beyond 80 mc—as well as channel 4—you’ll have to
go still shorter.

WiLL—That’s going to call for quite some passband! How
are we going to get it?

KEN—One of the most effective ways to broaden the
response curve of the antenna is to increase the diameter—
or more precisely, the ratio of diameter to length. That’s
why TV antennas are usually made of tubing.

WiLL—I suppose that if you wanted a really wide pass-
band, you could go in for a cage, made of several wires in
the form of a cylinder, like some old commercial and ship
antennas?

KEN—Believe it or not, that’s exactly what’s done, though
you can’t recognize the cage. You know that they bring the
wires of the cage together at a point to take off the lead-in.
And that’s at the center of a TV antenna. So your cage
becomes a sort of double cone. Then it was found possible to
leave out some of the wires. So a “conical” antenna now
consists of two pairs of three rods each, radiating in
opposite directions from the lead-in. In some cases there
are only two rods, and it’s then often called an “X’’ antenna.

WiLL—But how about the channels from 7 to 13? They’re
up around 200 me.

KEN—You’ll notice that the whole upper section of the
v.h.f. TV spectrum is about three times the frequency of
the lower part. That means that a half-wave antenna for
channels 3 and 4 will be approximately three half-waves
on channels 8 to 12.

WiLL—And a three-half-wave antenna works like a half-
wave one?

KEN—DMuch the same, though not quite so well. But a few
tricks are used and compromises made that give us antennas
that work fairly well over the whole v.h.f. band. For ex-
ample, the way the ends of a conical are tipped ahead is to
help it on the upper part of the band.

WiLL—And these double-V’s are dipoles with a lot of tip-
ahead?

KEN—No, they belong to a different group of antennas,
the so-called “long-wire” type, and are even better on the
upper than the lower section of the band. In fact, they can
be used on u.h.f. too, as well as the rhombic, another mem-
ber of the long-wire family. But if you have to receive both
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wh.f. and v.h.f. stations, it’s usually best to have separate
antennas. The most common are simple dipoles, fanned out
into bowties to make their response curve broader.

WILL—Another thing. Why do the English stand their
antennas up on end, while we lay ours flat?

KEN—That’s because of the polarization of the electro-
magnetic field. The English use vertical transmitting
antennas, which send out vertically polarized waves, and
you have to use a vertical antenna to receive them. In the
early days of TV it was thought there were certain ad-
vantages in vertical polarization. For instance, a vertical
transmitting antenna sends out equally strong signals in all
directions, but a horizontal one sends best in a direction
broadside to the antenna and transmits very little in the
direction of its ends. The pickup of receiving antennas
follows the same pattern. But our horizontal polarization
is—among other things—Iless susceptible to certain types
of interference, and I believe the latest European systems—
for instance, the French 819-line setup—also use horizontal
polarization.

Atom-age apartment house

WiLL—Tell me, why does the lead-in come from the middle
of a TV antenna? You have the greatest voltage at the
ends. That’s where you should be able to get the most signal.

KEN—You tell me—where is the stair carpet in your
house worn the most?

WiLL-—Along the middle, naturally, but a stair carpet isn’t
a TV antenna! How does it get in on this?

KEN—Simply because it may give us the clearest explana
tion of the way currents and voltages are distributed in our
antenna. But let’s go a little further. Let’s imagine an
atomic-age apartment house built with the thought of
hydrogen-bomb attacks in mind. It has eight stories above
ground and eight below. Each floor has approximately the
same number of tenants. The place is a walkup—we can’t
depend on elevators in emegrgencies, or at least so the land-
lord says. Now, do you imagine all the stairs would be
equally worn?

WiLL—Of course not. You’ll have only a few fresh-air
lovers and safety-first enthusiasts on the very top and
bottom floors. Their part of the stairs will get very little
wear. But the first flight up and down from the entrance
would be used by everyone in that half of the building.

KEN—Now you see the analogy between the tenants in
our 16-story walkup and the electrons in our antenna?

WirLL—I get it! There can be very little motion of elec-
trons at the ends of the antenna—they have nowhere to go.
But as you approach the middle, the number of electrons
increases and the very maximum is right at the center.

KEN—So you see the example was useful, if it did seem
a little far-fetched at first. Now you know where the current
is greatest, you can tell what point the lead-in should come
from.

WiLL—I do know there are two wires in a piece of flat
lead-in, and they are attached to the inner ends of a pair
of straight aluminum tubes—in the simple antenna you’ve
been talking about, that is. But how can these be half-wave
antennas? They are really two antennas in line. Surely the
currents can’t jump the space between two antennas—
especially if we are going to have the most current there.
How do you go about attaching the lead-in to a real half-
wave antenna?

KEN—Don’t worry, Will. The job you’re talking about is
a real half-wave antenna and is the most commonly used
of all antennas, in some form or another. It is the dipole,
made of two quarter-wave sections. The current has no
problem, for as it flows toward the center of the antenna,
the lead-in offers it the same imipedance that the rod itself
would if you had a straight dipole with no lead attached
to it. So if you make a gap in the center just long enough
that the impedance at the ends of it is about 72 ohms and
attach a 72-ohm lead-in, the current acts just as if it were
flowing on a straight rod. Of course, you have to remember
to cut your antenna short enough to account for the end
effect due to the mast and other things, as I explained a
few minutes ago. TO BE CONTINUED
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i [4
portable "’",Ymgr older mode
-2, 1bs.
Mioers7.00. Shos Wt L s for use
91- ,‘ s Adapter, Mv%(:el e
$C-2. 34.50. Shoe- W

with the

Heathtct RESISTANCE
SUBSTITUTION BOX KIT

Provides swiich selection of 36
RTMA 1 watt standard 10% re-
sistors, mngin% from 1}? ohmls\:Jto
10 megohms. Nu-
$55° merous applica-
® tions in radio and

Shpg. Wt.

2 Ibs.

TV work.
earthtct CONDENSER
| SUBSTITUTION BOX KIT

Very popular compan- Medel CS-1
ion to Heathkit RS-1. § =50
Individual selection of °

18 RTMA standard Shpg. Wit.
2 lbs.

Model RS-1

condenser values from
.0001 mfd to .22 mfd.

Aluminum panel, bakelite case. and
includes 187 flexible leads with alliga-
tor clips.

Feathtit DECADE
RESISTANCE KIT

Twenty 1% precision resistors pro-
vide resistance from 1-99,999 ohms
in 1 ohm steps. In-
dispensable around
service shop, labo-
ratory, ham shack,
or home workshop.

Shpg. Wt.
4 lbs.

Heathtct DECADE
CONDENSER KIT

Provides capacity values from
100 mmf to 0.111 mfd in steps
of 100 mmfs. +1% precision
silver-mica condensers used. Wt. 3 lbs
High quality ceramic wafer . )

o
switches for reduced leakage. SI 650‘\ ll
.
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SELECT  YOUR  NEXT  HEATHKIT ~FROM

Heathlc! TV ALIGNMENT

GENERATOR

Here is the complete R.F. signal source for FM
and TV alignment, (both monochrome and color).
Provides output on fundamentals from 3.6 Mc to
220 Mc in four bands, with harmonic output usable
up through the UHF channels. Electronic sweep
circuit eliminates mechanical gadgets and accom-
panying noise, hum, and vibration. Continuously
variable sweep up to 0—42 Mec, depending on
base frequency.

Variable marker (19—60 Mc on fundamentals)
and crystal marker (4.5 Mc and multiples thereof)
generators built-in. Crystal included with
kit. Provision for external marker if de-
sired.

Packed with outstanding features. 50
ohm output impedance — exceptionally
good linearity —effective AGC action-
plenty of R.F. output. An essential instru-
ment for the up-to-date service shop.

MODEL $G-8

$1950

i

Heathtit o
CONDENSER ‘

CHECKER
KIT

Measures capacity in four
ranges from .00001 to
1000 mfds. Power factor s I 95 0o
co(r;trol is ;tgrolvidedl for [
indication of electrolytic

condenser efficiency. Shpg. W1. 7 [bs.
Tests capacitors under actual load condi-
tions. Checks resistance from 100 ohms to

5 megohms. Direct reading scales for all
tests. No calculation necessary.

Shpg. Wt.
8 lbs.

Model C-3
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Model 13 R earhtbct

VISUAL-AURAL
SIGNAL TRACER
KIT

This signal tracer fea-
turesa high-gain R.F.
channel and probe to
permit signal tracing

tenna _input through
the R.F. and LF.
stages. Separate low
gain channel for audio
circuits. Both visual and aural indication
by means of speaker and electron beam
“exe" tube.

Iso noise locater circuit, wattmeter
and terminals for “patching’’ output trans-
former or speaker into external circuit.

Shpg. Wt. 9 Ibs,

K1T

)

MODEL T$-4
Shpg. Wt. 16 Ibs.

Heathtil SIGNAL

GENERATOR KIT

This is one of our most popular kits, and is “serviceman
engineered’’ to fulfill the signal source requirements of the
radio serviceman and experimenter.

Covers 160 Kc to 110 Mc on fundamentals (5 bands),
with output in excess of 100,000 microvolts. Calibrated
harmonics extend usefulness up to 220 Mc. Choice of
unmodulated R.F. output, 400 cps modulated R.F. out-
put, or 400 cps audio output. Step-type and continuously
|variable output attenuation controls.

Coils are prewound, and construction manual is com-
plete. Calibration unnecessary for service applications.

% i

Model LG-1
Heatlhtit T,
LABORATORY
GENERATOR
KIT

Here is_a signal gen-
erator for use where
high accuracy and
metered performance are

53950

essential. Covers 150 Kc to
30 Mc on fundamentals in
5 bands. 400 cps modula-
tion variable from 0 to 50%
at 50 2 from 100,000 to 1 uv

Shpg. Wt.

16 lbs.
. R.F. output
. Meter reads

from the receiver an-

F. output in uv. or modulation per-
centage. Fixed-step and variable output.

s145°
Shpg. Wt.
3 lbs.

Model M-1

Heathtct
HANDITESTER
KIT

The M-1 is literally pocket
size to fit in your coat pock-
et, tool-box, glove com-

artment, or desk drawer.

easures A.C. or D.C. v.
in § steps from a full scale
minimum of 0—10 v. to a
maximum of 05000 v.
Measures direct current at

0—10 Ma and 0—100 Ma, and provides
ohmmeter ranges of 0—3000 and 0—
300,000 ohms. Sensitivity of 1,000 ohms/
v. 1% precision divider resistors em-

ployed.

INC.

BENTON HARBOR 20, MICHIGAN
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1Y INSTRUMENTS

Heathtcr HARMONIC
DISTORTION METER KIT

._%*— Performs the functions of more elaborate and

much more expensive audio distortion testing de-
vices and yet is simple to operate and inexpensive
to own. Used with a sine wave generator, it will
check the harmonic distortion output of audio
amplifiers under a variety of conditions. Essential
in audio design work.

The HD-1 reads harmonic distortion directly
on the meter as a percentage of the original signal
input. It operates from 20 to 20,000 cps in 3 ranges,
and incorparates a VI'VM circuit for initial ref-
erence settings and final harmonic distortion read-
ings. VTVM ranges are 0—1, 3, 10, and 30
volts full scale. 1% precision voltage divid-
er resistors used. Distortion meter scales
1, 3, 10, 30 and 100% full scale.

MODEL any

$59s50

Shpg. Wt 13 ths.

The AA- i
Hy A-1 Consists of gy, au-

MODEL HD-1
vM,wattmeter, an AC VT.

are @
$ so Having a high input impedance the HD-1 Froel and a complete
® requires only .3 volt input for distortion e y;:r_ :;“ in one compact i
tests. ing - 2Uers a treme,
Shpg. Wi. 13 Ibs - instrument, SVINg over the prioe o 1G0US
se the 8 Purchaseq separate] Price of thege

. etc. s
Feathtécz AUDIO power Qe o mesnpcn o
I » or .00 o " S provided
GENERATOR KIT N e S A S
noted

High or low im

This basic audio reference generator deserves a place in
Pedance Ipg

your Laboratory. Complete frequency coverage is afforded can be magq i
from 20 cps to 1 Mec in 5 ranges, and output is constant f"eQ'Uency e. High (g Kc) an "}easu'rements
within +1 db from 20 cps to 400 Kc, down only 3 db at scales are &eneratorg built-in, @ 4}w (60 cps)
600 Kc., and 8 db at 1 Mc. An extremely good sine wave color so tht%mployﬁd, and oné ot‘n 4 meter
is produced, with a distortion percentage below 0.4% scale. Fy); at resultg are easi] th is in
from 100 eps through the audible range. MODEL AG-8 volts in 103‘3812 VTVM "ﬂngesy read on the
Plenty of audio output for all applications; up to 10 v. Shpg. Wt. are .15 moy itops, full seale Wazfm -01 to 300
under no load conditions. Output controllable with a con- 52950 11 Ibs. scales are i ?0 W in 7 ste " ’Ineter ranges
° b 3%, 10%, 309, ‘and eaiyzer
0.

tinuously variable or step-type attenuator with settings
of 1 uv, 100 av, 1 v, and 10 v. Cathode follower output.

Heathbct Heathbit

Heathtct Aupio

VARIABLE VOLTAGE
“Q" METER
POWER KIT OSCILLATOR KIT
SUPPLY KIT Will measure Q of con- -

densers, RF resistance
and distributed capacity
of coils, etc. Uses 434 50
$445° na meter for direct indi-
® cl'/?tion, Will test at 150
. k1 s. Keto 18 Mc in 4 ranges.
Sheg: W45 Measures capacity from
40 mmf to 450 mmf within +3 mmf{. Useful
for checking wave traps, chokes, peaking
coils. Indispensable for coil winding and
determining unknown condenser values.

Provides regulated Model QM-1

DC output for B+,

and 6.3 v. AC at 4

so amps. for filaments.

s 3 5 Output variable from

o 0 to 500 v. DC at no

Shpg. Wt. 17 lbs. load, linear from 0—

10 ma at 450 vdc and

0—130 ma at 200 vdc! Essential for circuit

design and development. Voltage or cur-
rent read on 42 meter.

MODEL AO-1

$2459

Shpg. Wt. 10 lbs.

Model PS-3

Features sine or square wave coverage from 20 to
20,000 cps in 3 ranges. An instrument specifically
designed to completely fulfill the needs of the serv-
iceman and high fidelity enthusiast. Offers high-level
output across the entire frequency range, low dis-
tortion and low impedance output. Uses a thermis-

Feathtct Feartbct

IMPEDANCE 6-12 VOLT
BRIDGE BATIER Y tor in the second amplifier stage to maintain essen-
L tially flat output through the entire frequency range.
KIT ELIMINATOR Produces good, clean square waves with a rise time
KIT Model BE-4 of only 2 microseconds.

Model 1B-2

$5950

Shpg. Wt. 12 lbs.

Feathbit

BROADCAST BAND

RECEIVER KIT

Measures resist-
ance, capacitance,
inductance, dissipa-
tion factors of con-
densers, and the
storage factor of in-
ductance. Employs 2-section CRL dial. D,

Furnishes 6 or 12 volt
output for the new
12 v. car radios in ad-
dition to 6 v. models.
Two continuously
variable ontput voltage ranges; 0—8 v.

$3159

Shpg. Wt. 17 lbs.

Q and DQ functions are combined in one
control. ' % resistors and capacitors used
in critical circuits. 100—0—100 micro-
ammeter for null indications. 1000 cycle
oscillator, 4 tube detector-amplifier, and
power supply built-in.

HEATH

A SUBSIDIARY OF DAYSTROM

BENTON HARBOR 20, MICHIGAN

JULY, 1955

DC at 10 A. continuously or 15 A. inter-
mittent, 0—16 v. DC at 5 A. continuously
or 7.5 A. intermittent. Output voltage is
clean and well filtered hy two 10,000 mfd
condensers. Panel meters read voltage and

current ouiput.

Comprany

INC.

Build your own receiver with
confidence. Complete instruc-
tion book anticipates your ev-
ery question.
Features transformer-type
. power supply, high-gain minia-
sy(.::svf/::b]lge[gs ture tubes, built-in antenna,
. i °  planetary tuning from 550 Ke¢
to 1600 Kc, 5% speaker. Also adaptable for use as
AM tuner or phono amplifier.
CABINET: Fabric covered plywood cabinet avail-
able, complete with aluminum panel and re-inforced
speaker grille. Part No. 91-9, Shpg. Wt. 5 lbs., $4.50

MODEL BR-2

$1759
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Heathkit

DX-100
PHONE

AND CW

TRANSMITTER KIT

i

This one compact package contains complete
transmitter, with built-in VFQO, modulator, and
power supplies. Provides phone or CW opera-
tion—VFO or crystal excitation—and band-
switching from 160 meters through 10 meters.
R.F. power output 100—125 watts phone, 120
—140 CW. Parallel 6146’s modulated by push-
pull 1625’s. Pi network interstage and output
coupling for reduced harmonic output. Will
match non-reactive antennas between 50 ohms
and 600 ohms. TVI suppressed with extensive
shielding and filtering. Rugged metal cabinet
has inter-locking seams.

The high-quality transmitter is packed with
desirable features not expected at this price
level. Copper plated chassis—potted trans-

Heathtbir
GRID DIP
METER KIT

This is an extremely
valuable tool for
Hams, Engineers or
Servicemen. Covering
from 2 Mec to 250
Me, it uses 500 ua
meter for indication.
Kit includes pre-
wound coils and rack.
Will accomplish liter-
ally hundreds of jobs
on all types of equip-
ment.

Feathtcl ANTENNA

COUPLER
KIT

Poor matching al-
lows valuable com-
munications energy
to be lost. The
Model AC-1 will
match your low
power transmitter
to an end-fed long
wire antenna. Also
attenuates signals
above 36 Mc, re-
ducing TVI1.52chm

Model GD-1B

$1959

Shpg. Wt.
4 lbs.

.
Loiin,

e
e !

{ _@_, o
‘\‘%‘ a :j_.;-,.‘

| S—

Model AC-1

formers—wide spaced tuning capacitors—
ceramic insulation—illuminated VFO dial and
meter face—remote control socket—preformed
wiring harness—concentric control shafts—
high quality, well rated components used
throughout. Overall dimensions 20%4* wide x
13% " high x 16" deep.

Supplied complete with all components,
tubes, cabinet and detailed construction Man-
ual. (Less crystals.) Don’t be deceived by the
low price! This is a top-quality transmitter
designed to give you years of reliable service
and dependable performance.

TRAN

-free oper

1
e troub em the econo™

Enioy the t
still benefiting fro

- i is co
> ransmitter X

i 0 meters.
gri
1 ] me
ing. Pane y

be excite!
e 1d not

es one Wou >
:’ﬁ;‘:f copper plated chassis

expec

Heatltct ANTENNA g

IMPEDANCE METER
KIT

Use in con junction with a
signal source for measur-
ing antenna impedance,
line matching purposes,
ete. Will double, also. as
a phone monitor or rela-
tive field strength indi-
cator.

100ua meter employed. ModeliAM
Covers the range from 0 $ s o
to 600 ohms. An instru- I 4
ment of many uses for the ®
gmateur; Shpg. Wt. 2 Ibs.

Heathtct

COMMUNICATIONS

RECEIVER
KIT

Covers 550 Kc to 35 Mc
in 4 bands. Features
electrical bandspread —
separate R.F. and A.F.
gain controls—noise
limiter—AGC—BFO—
phone jack—5%* PM
speaker.

Model AR-2

ation of
jes an

mplete ¥
Single knob
d or plate cU
JyFO. Crys
t in this P
prewo\m

51450

Shpg. Wt. 4 Ibs.

H

coaxial input—
power up to 75
watts—10 through

80 meters.

A SUBSIDIARY OF DAYSTROM

CABINET:

Fabriccovered plywood
cabinet. Part No. 91-10.
Shpg. Wt. 5 lbs. $4.50

INC.

5255.0

Shpg. Wt. 12 Ibs.
(Less Cabinet)

BENTON HARBOR 20, MICHIGAN

MODEL DX-100

$189°°

Shpg. Wt. 120 |bs.

Shipped motor freight
unless otherwise requested.
$50.00 deposit required
for C.O.D. orders.

T

g t while
. equipment T
cially des}faci"\ionqof “hHuilding it

eT 3
com satis

d personal :
rs 80,

1y, and COVE

g Su?:xi}:’mtes coil cha'ng-

. Crystal operation

rr 5

1al not ¥

rice range,

4 coils,

Weigh the cost of this

. . : s
MODEL VE-1 - kit against the cost o

. crystals—and consider

s so the convenience and
l 9 ) flexibility of VFO oper-

. ation. This is one of the
Sh;?i“w" most outstanding kits

we have ever offered for
the radio amateur.

Covers 160—80—40—20—15—11 and
10 meters with three basic oscillator fre-
quencies. Illuminated and precalibrated
dial scale clearly indicates frequency on
all bands and provides more than two
feet of dial calibration. Reflects quality
design in the use of ceramic coil forms
and tuning capacitor insulation, and
copper plated chassis. Simply plugs into
crystal socket of any modern transmitter
to provide coverage of the bands from
160 meters through 10 meters. Uses 6AU6
Clapp oscillator, and OA2 voltage regu-
lator for stability. May be powered from
plug on Heathkit Model AT-1 Transmit-
ter, or supplied with power from most
transmitters.

RADIO-ELECTRONICS
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. t&é"t \N“‘“A\_‘ \'.\D\"-““ \ < gf oy
e \-\\G\““_ mtéé(«t ADVANCED DESIGN
a ]
| WL Figh Fidetity AMPLIFIER KIT
r s‘égpsﬂ?‘\‘;‘&y This advanced-design 25 watt Hi-Fi Amplifier features a new-
.‘h(or (}e"\ Fea~ design Peerless output transformer, improved circuitry, and
‘aw\\a“"‘“-'-“\t\’ﬂ’ uses K'T-66 output tubes. This results in higher power output;
‘“;oso““(“sgormefé improved bass and high frequency response; and reduced IM
“":\\, fro™ or and harmonic distortion. Incorporates all the “'extra” features
wﬂ“‘“ f‘\’“,u is © that make for real listening enjoy-
er ment. Power handling capabili-
1 oy fo ties increased to follow instan-
o 9% sr:::une““" taneous power peak of full
“mp\\r\e\a‘\‘\ \ubes“vs. 3&% —\% orchestra. Also new type bal-
\:S(n!“ L ea ANV ancing circuit, and ‘'tweeter
© E;,.on\é‘;‘ e “;‘mv\‘\f\er- ) saver’ to suppress HF oscilla- W
s of :NV.JP“?‘ZE‘, S %% tion. New physical design re- |ag
L MoS 81 \h_ i sults in attractive appear- .-

L oty

Shpg. wy, 10 Ibs,

i el A-7B; al
s althe,
3 a trye l‘)‘(ﬂh

Hap

ance suitable for use either
in or out of a cabinet.
KIT COMBINATIONS

W-5M: Consists of main amplifier and power supply for
single chassis construetion. Includes all tubes. compon-
ents, and complete assembly Instructions.
Shpg. Wt, 31lbs,, Exp, Only . . . . .. .. 55975
W=-5: Consists of W.5M Kit listed above plua Heuthkit
Model WA-P2 Prenmplifier, Shpg. Wt. 38
Ibs., Exp. Only s795°

Heathtil MIGH FIDELITY PREAMPLIFIER KIT

— . Model WA-P2 Beautiful
ber sl 9 7 5 modern appearance
‘ “’”‘ﬁ 5, ° blends with any
‘%&;_E,_d‘-; Shpg. Wt. 7 Ibs. interior color scheme.

Completely fulfills all the requirements for remote control, compensation,
and preamplification for the Heathkit Williamson-type Amplifiers or any
conventional Hi-Fi Amplifier. Five separate input channels, each with sep-
arate audio level control. Full record equalization accomplished with 4-
position turnover and roll-off controls.

Separate bass and treble controls. Overall frequency response within 1 db
from 25 cps to 30,000 cps. Hum and noise level extremely low. This brilliant
performer will do justice to the finest available program sources.

ﬂ{m SINGLE-CHASSIS

Amplifier ever offered in ki

] t fa
Main amplitier and powor‘ ot
on a single chassis. Features Chj.
?.‘:g;tl)u:igu; transformer. Flat with-

rom 10 cps t

cps. Maximum comd) ity
20 watts.

W-4M: Consists of main ampliti

pliier and power
s;wnly for single chassis eonstrucl‘iovl:'.) el
;s‘;:::b;:” tubes, components. and complete

¥ instructions. Shpg. Wt, ¢

ibs., Exp. Only . , . . , " e s3g 75
W-4: Consists of W-4M Kit listed abov: )
Heathkit Model WA-P2 Preampl?ﬁc:. Al
Shpg. Wt. 35 Ibs.. Exo. Onlyrys e 359 5”

WILLIAMSON TYPE
HIGH FIDELITY
AMPLIFIER KIT

‘This is the low-
est priced Wil-
liamson — type

supply

power output over

KIT COMBINATIONS

In-

LWATT

Shpg. Wt

23 tbs e expensive

your lity Pe

e 1 g S0
rou 1 e
formant a8 an treble “:::

separ frequency reﬂ"(’our
coi\t"{’)\s 20,000 cp® nsated
1 d a, B
switch-s€ ec“f i and nOi%e \e;’d
inpute ot transformey -
1 —outPul 4 500 ohms- =
at 4, 8,10 truction €00
gle chass®  iger, ma ‘.:“ e
bines PIOE wer sy ply

(PLEASE PRINT)

QUANTITY

ITEM

———

Enclosed fin

d ( )chec
Please ship C.0.D. ( ) postage enclosed for

check () money order for

ON PARCEL POST ORDERS include postage for weight shown.

SHIP VIA
[ Parcel Post
= [J Express
[J Freight
"~ [ Best Way
MODEL NO. PRICE
—— iy
S S (e W W
— | S e - |
N |
e

pounds. the express agency at time of delivery.

On Express orders do not include transportation charges—they will be collected by

NOTE: ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE.

ORDERS FROM CANADA and APO’s must include full remittance.

JULY, 1955
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TELEVISION

TV
SERVICE
CLINIC

Conducted by

JERRY KASS

FTER being separated from the
composite video signal, sync
pulses must be shaped and
undergo further separation—

the vertical from the horizontal—for
triggering the circuits to which they
are applied. Should this separation be
incomplete, the result will be picture
jitter, lack of interlace and general
sync instability. Separation is obtained
with differentiation and integration cir-
cuits.

Since all syne pulses have the same
amplitude, separation is based upon the
differences in their pulse width and fre-
quency. The horizontal pulses are nar-
row, approximately 5 usec and occur at
a frequency of 15,750 cycles. The broad
serrated vertical pulse occupies ap-
proximately 190 usec, occurring at a fre-
quency of 60 cycles. Using differentia-
tors and integrators with the proper
R-C time constants, sync pulses can be
separated.

Differentiation

Fig. 1 shows a simple R-C network
with the output taken across R. The in-
put consists of pulses or square waves.
The leading edge of a square wave has
the effect of a high-frequency voltage.
As a result, the reactance of C is ex-
tremely low during this time—for all
practical purposes, a short circuit. Thus
the leading edge of the input waveform
produces a large and immediate voltage
drop across R and appears in the out-
put waveform as a sharp pulse.

Having reached its peak amplitude,
the input voltage remains constant for
its duration. During this time C charges
exponentially to the peak input voltage
at a rate determined by the R-C time
constant. At the same time the voltage
across R decays exponentially, since the
voltage drop across it is proportional to
the charging current through it. The
capacitor is fully charged when the out-
put voltage drops to zero. The arrival
of the falling (trailing) edge of the
pulse abruptly removes the signal volt-
age and an opposite action takes place.
With the input voltage removed, the ca-
pacitor discharges through R, reversing
the polarity of the current flow and the

68
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LEADING EDGE TRAILING EDGE

QUTPUT

Fig. 1—A differentiating network.

output waveform. Thus, if the time
constant of R-C is short with respect
to the pulse width, each input pulse will
produce two sharp output pulses—one
positive and one negative with respect
to some reference point.

The output of the differentiator is
usually fed to the a.f.c. circuit of a hori-
zontal sweep system. Various sweep cir-
cuits make use of either positive or
negative pips, depending upon their de-
sign. However, it is always the leading
—not the lagging—edge that controls
the triggering. Since this starts retrace
action the lagging pip is of no impor-
tance—it is not even necessary to re-
move it.

The short time constant of the dif-
ferentiator offers a certain amount of
noise immunity. A noise pulse will place
a charge on C, but the capacitor will
rapidly discharge. This lessens the pos-
sibility of a noise-pulse voltage occur-
ring at the same time as the synec volt-
age.

If C opens, no voltage appears across
R and all horizontal synec is lost. If
either R or C decreases in value, short-
ening the time constant, the pips be-
come sharper, causing the horizontal
hold control to become unstable and very
critical.

Should R open, causing the output to
be fed into a floating grid, horizontal
synchronization will be lost. However,
if there is some other high resistance
in the circuit, or should R greatly in-
crease in value, the time constant and
the width of the pips will increase. This
will reduce the noise immunity of the
circuit, permitting noise pulses to pro-
duce broader pips.

The output of a differentiation circuit
depends upon the rate of change of the
input waveform rather than upon its
duration. This we see in Fig. 1 where
the output waveform is independent of
the pulse width, containing sharp
pulses only at the leading and trailing
edges of the pulse.

Integration

An R-C network having a long time
constant with respect to the width of
the horizontal pulses but short with

o AN— - °

INPUT ~C OUTRUT

o ©
SERRATED VERTICAL PULSE
e

INTEGRATED
PULSE
OUTRUT

ALA_A

Fig. 2—Simple integrating network.

respect to vertical pulse duration shapes
the vertical oscillator triggering pulse.
In this circuit, called an integrator, the
positions of R and C are reversed and
the output appears across C. Having a
long time constant, the horizontal pulses
charge C to a small part of the applied
voltage. Because of the long interval
between pulses, C discharges complete-
ly.

The serrated vertical pulse consists
of six broad pulses (27 psec) having
serrations of only 4 usec. The first broad
pulse charges C to a high portion of its
peak amplitude. During the short ser-
ration there is very little time for C to
discharge, so its discharge is slight.
The next broad pulse finds C with a
charge and increases it slightly to a
higher value than was produced by the
first pulse.

In this way each vertical pulse pro-
duces a slightly higher voltage across
C (Fig. 2) until a point is reached
where the vertical oscillator is trig-
gered. Following the six vertical pulses
the incoming signal returns to a seriss
of narrow pulses having long time in-
tervals between pulses. This causes the
voltage across C to decrease rapidly in
amplitude. Thus, the vertical pulses pro-
duce at the output of the integrator a
broad triangular pulse, 60 times per
second. This ecircuit obtains its name
because it combines (integrates) the
broad serrated pulses.

Cascaded integrator

No attempt is made to remove ver-
tical sync pulses from the differentiator.
In fact, the serrations are necessary to
maintain horizontal syne during verti-
cal retrace. However, should the hori-
zontal pulses reach the integrator they
will improperly trigger the vertical
oscillator, causing poor vertical syn-
chronization; thus they must be filtered.

If the time constant of the vertical
integrator is very long, it will complete-
ly reject the horizontal pulses but will
seriously reduce the amplitude of the in-
tegrator output because of the slow
charging time. If it is made short, hori-
zontal-pulse filtering will be poor,
though the output is high.

RADIO-ELECTRONICS
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FROM SYNC SEP 22K TO VERT 0SC
-
002 051

Fig. 3—Three-section sync integrator.

Fig.4—Sync circuit
in Admiral 22F2.

Fig. 5—Vertical oscillator circuit used
in the Admiral 22E2 TV chassis.

172 6SN7-GT
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For optimum vertical synchroniza-
tion the integrated voltage should rise
quickly and smoothly to the amplitude
required to trigger the vertical osecilla-
tor. As a compromise between good
horizontal filtering and a high ampli-
tude output, the integrating -ecircuit
usually consists of two or three R-C sec-
tions in cascade (Fig. 3).

The overall time constant for a two-
section network is long enough to filter
out the horizontal pulses properly, while
the shorter time constant of each section
permits the integrator output voltage to
rise rapidly. A three-section network
provides still further attenuation of the
horizontal sync-pulse ripple without any
appreciable reduction in the vertical
sync-pulse output amplitude.

Should the value of any resistor or
capacitor in the integrator network de-
crease, the time constant of the cir-
cuit will decrease. This will permit the
horizontal pulses to charge the integra-
tor. As a result, picture interlacing will
be reduced because the effects of the
equalizing pulses will be unbalanced.
In addition, vertical synchronization
will become critical. If any of the inte-
grator resistors increase in value, or
should any capacitors become leaky, the
time constant increases and the inte-
grator output drops and causes poor
vertical synchronization.

Common troubles

Incomplete sync separation is a com-
mon cause of trouble in the integrator.
If video information is not completely
removed, it will be integrated to pro-
duce unwanted vertical sync pulses.
This can cause the vertical oscillator to
trigger slightly before the normal pulse
time, making the picture bounce or jit-
ter up and down as each vertical sweep
begins sooner than it should, by differ-
ing amounts.

Besides filtering out horizontal pulses,
the integrator network helps to main-
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tain good interlacing. Picture interlace
can be easily checked by observing the
lines of the horizontal wedge in a test
pattern. The pairing of adjacent scan-
ning lines causes a crisscross effect to
appear in the horizontal wedge lines.

Interlace may be impaired by hori-
zontal signals fed back from the hori-
zontal oscillator through its syne input
lead and into the vertical sync-pulse
input lead. A small amount of pickup
can completely destroy interlacing.
Horizontal pulses make successive ver-
tical-retrace time intervals unequal.
Similarly, they make successive verti-
cal sweep amplitudes unequal.

With the values of the components
in integrator circuits becoming so
standardized, several components manu-
facturers are producing printed inte-
grating circuits. They are extremely
compact but, should any component in
the unit become defective, the entire
assembly usually has to be replaced.

Fig. 4 shows the sync inverter circuit
in the Admiral 22F2 chassis. It pro-
videzs two series of oppositely phased
pulses to the horizontal sync diserimi-
nator circuit and also feeds the vertical
oscillator. This circuit is typical of
vertical and horizontal separators in
use today. (For an interesting and en-
tertaining treatment of integrators and
differentiators, see “Television—it’'s a
cinch” in the March, 1955, issue.)

Vertical roll

A Magnavox model CTDL45AA came
in with no vertical deflection. Replacing
the wertical output tramsformer gave
some sweep but it was insufficient and
the linearity was poor. I then checked
and overhauled the entire wvertical
sweep circuit, producing good sweep
and linearity. However, I now have a
vertical roll during warmup. This lasts
about 5 minutes. All components in the
vertical oscillator and output circuits
are either new or have been checked. I

TELEVISION

would appreciate any ideas on the sub-
ject—L. K., New Haven

Since you have “overhauled” the en-
tire vertical sweep circuit, check all
wiring against the manufacturer’s sche-
matie. Look for any poorly soldered
joints and for any errors in component
values, such as 150,000 ohms instead of
1.5 megohms.

With the receiver settling down after
5 minutes of operation, check any com-
ponents that might change characteris-
tics with temperature. Replace the ver-
tical oscillator tube and the coupling
capacitor between the two sections of
the vertical oscillator multivibrator.
This capacitor is a .0027-xf silver mica
unit. If you are using anything but a
silver mica ecapacitor, it is probably
causing the frequency drift during
warmup.

Poor interlace

On an Admiral 22E2 chassis the
complaint was a disturbing lack of wn-
terlace. The pairing or wide spacing did
not change with variation of the verti-
cal hold control. I measured about —27
volts on the grid of the vertical oscilla-
tor tube and about 200 volts pealk-to-
peak signal. The signal, though easy to
synehronize on my scope, was extremely
unsteady and had a slight bounce.

The plate circuit was about the same,
with a good amplitude waveform but
also unsteady. The signal in the oscil-
lator plate circuit seemed more round
than trapezoidal as called for. Every
component seems to check O.K. Except
for the pairing and some poor linearity,
the picture is excellent. What further
checks should be made?—R. B., Ale-
meda, Calif.

It appears that you may have a de-
fective integrator filter. Horizontal syne
or noise pulses may be getting through
to the grid of the vertical oscillator.
This could be causing the bounce. If
you have not already done so, replace
the vertical integrator network (Fig.
5). Also, replace components C406 and
R407, the vertical wave-forming net-
work, and the vertical oscillator tube.

It is entirely possible that even with
the proper components there will be
poor interlace in some receivers. An
effective remedy on most eircuits of the
blocking oscillator type is the following:
Connect a 330-puf capacitor from the
control grid of the vertical oscillator to
ground. This will improve oscillator
synchronization, thus improving inter-
lace.

Also, connect a .05-uf capacitor across
R407 (8,200 or 10,000 ohms). This will
usually improve interlace and help
stabilize the circuit.

Poor horizontal sync

My Philco model 51-T1443 television
receiver is unable to hold horizontal
sync on only one station. Three other
stations located in many miles from me
come in fine and are in sync. The
troublesome station is only a few miles
distant. If I place an attenuator in the
antenna’s transmission line, the local
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signal will maintain syne but distant
stations come in poorly. By using an
antenna switch I can adjust the signal
input for each station. Howewver, this
should not be necessary as this trouble
developed only recently.—L. L., Crans-
ton, R. I.

The sync trouble caused by the strong
lIocal station is probably due to syne-
pulse clipping. In addition, improper
operation of the a.g.c. circuit or an
overloaded i.f. amplifier may be caus-
ing the sync clipping. Substitute i.f.
amplifier, detector and syne circuit
tubes. Also, check all components in
these circuits, replacing any that fall
beyond their tolerance limits. The best
check is to observe the poor-sync sig-
nal with an oscilloscope. Follow the
sync pulses through the i.f. amplifier,
watching for sync compression.

Poor focus

I have installed a low-voltage electro-
static-focus picture tube in a Sentinel
model 71} receiver. I made mo circuit
changes other than the physical re-
placement of the tube, but focus is very
poor. What changes can be made to
clear it up?—A. M., Tampa, Fla.

You may have disturbed the focus by
poor adjustment of the ion-trap mag-
net. Adjust this magnet for maximum
brightness and best line structure. In
addition, it may be possible to obtain
better focus by connecting the focus
anode to a point other than the recom-
mended 270-volt B plus line. Try con-
necting it to chassis ground, 140-volt
B plus and 530-volt B boost (pin 3 of
the 6W4-GT damper). Use the point
providing best focus.

Intermittent vertical deflection

I have a Crosley model 431-1 in which
every few minutes the wvertical deflec-
tion on the raster disappears, accom-
panied by a loud arc. I have checked all
capacitors i the wvertical sweep cir-
cuits that could possibly be breaking
down. As a last resort I replaced the
flyback transformer but that did not
help. All wiring has been checked that
could possibly be causing arcing. The
trouble occurs so fast that I do not have
time to analyze it. I thought I had it
repaired once, but the customer called
back a short time later. Perhaps you
have some clues to the trouble?—R. G.,
Waco, Tex.

The loud arc accompanying the loss
of vertical deflection indicates that the
trouble lies somewhere between the
plate of the 12BH7 vertical output tube
and the vertical deflection coils. The
sweep voltage at the plate of the 12BH7
is in excess of 1,000 peak to peak. Since
there is very little circuitry following
the plate of the 12BH7, trace it all out
carefully for any possible point of high-
voltage breakdown.

In some early models of this set arec-
ing of the type you describe took place
between the plate (pin 6) and filament
(pin 5) of the vertical output tube.
This occurred when the height control
was misadjusted to the extreme end of
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its range, producing an abnormally
high pulse voltage. Later models cor-
rected this by reversing the two triode
sections, making pin 1 the plate of the
output tube. If this is the trouble, back
down on the height setting and clean the
socket between pins 6 and 5 of the
12BH7.

Intermittent sound and sync

In an RCA 9T147 I have a condition
of an intermittent sharp loss in sound
accompanied by poor synchronizing
action and a slight loss in contrast.
Since the sound takeoff is after the
second i.f. amplifier, I have gome on
the basis that the trouble is before that
point. However, I could find mothing
wrony after checking all tubes in the
tuner and sound and wvideo i.f. am-
plifiers. I have also noticed that, if [
turn off the set for a few minutes, when
I turn it back on it operates perfectly

for several minutes. I have checled
the audio i.f. circuits thoroughly and
found that the only change during the
defective period is in a lowering of the
plate voltage, but I am unable to trace
to the source of the trouble. Can you
give me some idea of what to look for.
—A. H., Spokane, Wash.

The fact that the plate voltage of
the sound i.f. amplifiers dropped dur-
ing the time of trouble indicates that
the trouble is probably due to a defec-
tive component connected to the B plu
line. The cathodes of the first and
second video amplifiers are returned to
the same B plus potential as the plates
of the sound i.f. amplitiers, and a
heater to cathode short or leakage in
this tube could be causing the trouble.
In addition, the d.c. restorer and sync
separator are fed by the second video
amplifier, accounting for the poor
synchronization. END

Something new has been intro-
duced in indoor antennas—the use
of “power coupler cartridges” for
the lower v.h.f. band. The car-
tridges are fixed inductance—capac-
itance units that tune the antenna
to a desired channel. The Vidonair
antenna is a dipole (see photo)
with “wings” approximately 100°
apart. (The coils mounted within
each wing are for decoration only.)

The cartridges used with the
Vidonair are designed specifically
for the low-band channels. (High-
band v.h.f. and u.h.f. gain is in-
herent in the basic antenna de-
sign.) When the cartridges are
inserted in the antenna, they peuak
the reception on that particular
channel. They do not affect high-
band v.h.f. and u.h.f. operation.

Three cartridges are used with
the antenna. Two are in series with

View of Vidonair
shows how car-
tridges are mount-
ed. Internal view
of cartridges can
be seen in lower
left-hand  corner.

CARTRIDGE-TUNED U.H.F.-V.H.F. ANTENNA

the two halves of the dipole (see
diagram) and the third is in shunt
with the transmission line. The
shunt cartridge is the same for all

) SERIES

CARTRIDGES

i
'
1
I
- R i |

_¢ SHUNT CARTRIDGE

LEAD-IN TERMINALS ON SET
low-band v.h.f. stations. The series
units may be selected for the weak-
est station, or changed from chan-
nel to channel. The Vidonair is
manufactured by Tunkl Industries,
Chicago.
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July-September

ITH the spring dx reports just

beginning to arrive in volume, it
is not yet clear just how good the 1955
season is going to be. It appears to be
well on the way toward the best since
TV dx chasing became a major hobby,
and there is still plenty of time to get |
in on the fun.

Dx should continue frequent through
the end of July and through the first
week of August, perhaps longer. But
when the sporadic-E (skip) variety of
dx runs out, the best period of the year
for tropospherie dx is just coming up.
Late August and all September will be |
a particularly productive period for
highband and u.h.f. dx. Watch the
morning hours, the period around sun-
down and the late evening, particularly
on fair, calm, high-barometer days.
Tropospheric propagation along both
coasts, in the Great Lakes region and
near other large bodies of water should
be particularly good in the month of |
September.

OVER 50 TV DX CLUB

Listed below are changes in standing
and new members only. The yearly sum-
mary of TV dx will list all members.
To join or to keep your record up to
date merely send in the number of TV
stations you have positively identified.
(Verifications not required.) Note the
number of u.h.f. stations, your best dx,
the number of calls photographed and
any other information about your rec-
ord that might be of interest to other
dx-ers. For the form and style of your
report, see “The Planets and TV Dx”
by J. H. Nelson in the May issue. A
model form, listing date, time, station,
city, distance and comments, is includ-
ed in that article.

Name Location Total Uht
Robert Seybold Dunkirk, N. Y. 187 27
Bedford Brown, Jr.  Hot Springs, Ark. 181
Louis Matullo Washington, Pa. 155 19

Robert Weems, Jr.  State College, Miss. 121

Tommy Larkins Clarksville, Tenn. 77
Kenneth Neal Hamlin, Tex. 62
New Members
Joseph Rombach Arabi, La 113
J. K. Bettersworth State College, Miss. 109
Raymond Sloss Baton Rouge, La. 76
Clyde C. Barber Okmulgee, Okla. 70
Edward Rugel Independence, Kan. 87
Fioyd Schnakenberg Honesdale, Pa. 59 5

Leading photographers are Fred Von
Gunten, Berne, Ind., with 126 identifi-
cation slides recorded on film. Matullo
is second with 115. Seybold leads the
u.h.f. huntsmen with 27 stations.

An important feature of these dx
reports is that, besides them being
records of an extremely fascinating
hobby, they are also valuable contribu-
tions to the study of signal transmis-
sion at television frequencies. END
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To Qualified

With a wide range of commer-
cial and government operations
to service on a long range basis

. and with an ever-increasing
volume of new orders resuliing
from our outstanding achieve-
ments in these fields, PHILCO
requires the immediate service
of men who are qualified by
experience or training in the
design, maintenance and in-
struction of Communications,
Radar and Sonar Equipment.
As the world-wide pioneer in

22nd & Lehigh Avenue, Philadelphia 32, Pa.

Communications and Radar Personnel!

servicing electronic equipment,
UNLIMITED OPPORTUNITY and
JOB SECURITY are more than
just “sales talk” at PHILCO. In
addition to TOP COMPENSA.-
TION more than commensurate
with your ability and educa-
tion, our many valued benefits
include hospitalization, group
insurance, profit sharing, retire-
ment benefits, merit
faithful service salary increases,
paid vacation and educational
assistance.

and

Join The Pioneer In The Servicing of Electronic Equipment

IMMEDIATE OPENINGS AT ALL LEVELS
AND IN ALL FIELDS OF ELECTRONICS

For Detailed Information on These Challenging Positions
Write Now . . . In Confidence .. . For A Local Interview

TECHREP
DIVISION
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3y PAUL W. KLIPSCH *

HE first practical corner horn

appears to have been developed

U. S. Patent 1,984,550 (1934). This

by Sandeman and described in
speaker was characterized by “trihedral
symmetry.” The same speaker was re-
invented 17 years later as the patent
was expiring; it was redescribed in
Audio Engineering in 1951.

This particular design, while func-
tionally correct and capable of maxi-
mum performance per cubic foot of
actual occupied space, proved to be
difficult to style. Its shape was such
that mid-range and tweeter speaker
placements were troublesome and
its chargeable space was much larger
than its occupied space. In a home one
may consider the chargeable space as
the floor area times the height of any
article of furniture. The occupied space
may be less than the chargeable space
because of shape—a sloping front for
example. The Sandeman design utilized
only approximately one-third of its
chargeable space and therefore its
chargeable floor area and vertical
height were approximately three times
as great as what could be accomplished
with an optimum design.

*Klipsch and Associates
Hope, Arkansas

(Courtesy Acoustical Society of America)

Fig. 1—Original Klipschorn woofer.
72

In 1940 I started development of a
dihedrally symmetric speaker system
which was described in the Klipsch
patent 2,310,243 (1943). In its original
conception, it was intended to function
as a combination of corner-horn load-
ing with direct radiation such that the
upper frequencies would propagate
from the front of the cone and the
lower frequencies via the horn loading
from the back of the cone.

The disparity in efficiency between
the two radiation ranges produced
severe boominess. As knowledge of the
art was acquired, it become evident
that using the front and back of the
same cone to cover the entire audio
spectrum would result in severe dis-
tortion.

The result of these and further
studies was the development of a
separate two-way horn-loading loud-
speaker system which was com-
mercially developed under the name
Klipschorn' and which, in 1951, became

a three-speaker or so-called “three-
way”’ system.
The first successful development,

typified by the Klipschorn, was very
complicated and  expensive. The
woofer horn was partially contained
within a prismatic-shaped housing and
partly between that housing and the
wall. A cutaway drawing of this is
shown in Fig. 1. Over 80 parts are re-
quired, some of which involve toler-
ances of the order of .016 inch. While
the Klipschorn remains the standard
of comparison and major product at
Klipsch and Associates, some trans-
ducer in the “middle-price bracket” was
recognized as needed.

HORN

>

Fig. 2—The Rebel in simplified form.

SYSTEMS

The evolution of the Rebel V' speaker

In 1950 the early developmental work
of 1940 was reviewed and it was de-
cided that it would be worth while to
try to achieve economy with the com-
bined front and back loading. It was
found that the introduction of an
acoustic low-pass filter would control
the boominess.

The result of these experiments was
a small horn to cover the range from
about 50 cycles to a little over 100 and
a direct radiation function from there
up as high as a cone may properly be
expected to perform as a rigid piston;
in the case of the 12-inch cone approx-
imately 1,000 cycles is the limit. From
that frequency into the upper treble
range one could use a tweeter or a mid-
range tweeter combination—either in
the form of a coaxial loudspeaker or a
group of separately arrayed speaker
units.

The name Rebel was chosen be-
cause the speaker-system design was a
revolt against conventional resonant-
box systems. That the writer is an
adoptive Southerner was admittedly an
influence, and the double meaning is
admittedly premeditated. The Rebels
are designed to give the closest pos-
sible approach to Klipschorn perform-
ance at much lower prices and with
considerably less bulk and weight.
Using the same principles of mirror
images produced by walls at a corner
as does the Klipschorn, they offer the
maximum possible performance per
cubic foot per dollar’s worth of horn
and per driving element.

Fig. 3—Plan view of Rebel enclosure.
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Three views of the Rebel V, the corner horn that carries its own corner.

The evolution of the Rebel was
actually a regression to the idea of
the back loading of a direct radiator.
The first Rebel, a rather complicated
horn, included a ecavity and slot behind
the cone to constitute a low-pass acous-
tic filter. The next stage of evolution
was the reduction of the horn to that
which lies between the prismatic-
shaped housing and the room walls at
a corner, the interior of the box becom-
ing a larger back air chamber or
acoustic capacitance. The result of
this, contrary to expectations, was an
improved response. (Later copiers
have missed the point and deteriorated
the results by attempting to lengthen
the horn without increasing total size.)

Incidentally, I take exception to the
remark on page 82 of the May issue,
“ .. smaller Klipsch-licensed units, is
a corner horn partly by virtue of ad-
vertising copy.” While the horn is short
(hence our “Shorthorn” trademark) it
is nonetheless a true horn, and has been
demonstrated to come closer to repro-
duction (by comparison with original
sound) than some more elaborate and
expensive horns. In fact, our original
Rebel was a complicated and expensive
thing: the present Rebel III as executed
by Cabinart is a precise copy of our
Rebel III which was an improvement

oY Ip-H

oo

Fig. 4—XLlectrical equivalent of Rebel
systems. I.—inertance of driving cone;
C.—compliance of cone suspension;
R...—cone frontal radiation resistance;
I.—inertance of exhaust slot; Ci,—ca-
pacitance of cavity; Z,.u—complex im-
pedance at horn throat, comprising re-
actance and resistance.
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over the original Rebel I, while also be-
ing simpler and less expensive to build.
I might add that the Rebel, “general-
ized” in Fig. 2 on page 82 of the May
issue, has been tested alongside a simi-
larly sized “box” of a type shown on
the same page, with identical drives,
and the Rebel won on a listening test.

So many authors miss the point—de-
liberately or otherwise—in reviewing
such equipment. The Rebel was indi-
cated in Fig. 2 of the article referred
to above in such a manner as to mis-
guide a reader about the rear port; the
text is likewise only partly right. The
cavity and slot form an acoustic low-
pass filter, and together form a trans-
nmission with a sloping curve compen-
sating for the oppositely sloping curve
of efficiency of the short horn.

This Rebel became known as the “II,”
the prototype of all subsequent Rebel
designs. This is illustrated in simplified
form in Fig. 2. The plan view of this
is Fig. 3 and the electric equivalent
shown in Fig. 4. The slot is an acoustic
inertance—equivalent to inductance—
and the cavity equivalent to an acoustic
capacitance.

WaLL

WALL

\

Fig. 5—Basic design, earlier Rebels.

As a result of the purchase of a
Stinson Voyager airplane which was
too small to carry the Rebel III, a
smaller version approximately 32
inches high was developed which was
still capable of accommodating up to
15-inch woofer drive units and either
two- or three-way separate or coaxial
drive units. The Cabinart people, Brook-
lyn, N. Y., were licensed exclusively in
1953 under this design called the Rebel
IV. They have now taken over the
entire Rebel series—Rebels III, IV and
the new Rebel V.*

The Rebel V

Early in 1954 a study was undertaken
to see what could be done in the matter
of very small speakers of the order of
20 to 24 inches high, such as one might
use to illustrate slide lectures, with
portable 16-mm movies and the like.
The result was a corner-horn design
called the Rebel V. Its aim is not to
make a ‘“cheap” speaker but to make
the best speaker that would be possible
in the space. While crowded, it is
possible to use a separate three-way
svstem with a 12-inch woofer with a
crossover at 1,000 and 5,000 cycles, as
is preferred in the Rebels III and IV.
This design is not intended to give a
great powerful boomy bass nor to
approach the tonal response of a
Klipsechorn, but rather to give a re-
sponse as smooth as possible in the
size and as free of distortion as pos-
sible with the necessarily high cross-
over frequencies.

The end result has been that response
is adequate for speech and for music
that does not contain extremely heavy
bass. Naturally, the minimization of
distortion has required that the re-
sponse at the extreme bass end droop.
Therefore, if one compares the Rebel
V with the Klipsechorn when playving

*Similar corner horns are in production by
Klipsch and Associates under the trade name
Shorthorn.
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organ music, naturally the bottom
couple of octaves are attenuated. But
the sound output remains free of dis-
tortion because the bass has not been
permitted to have a boomy peak of
response which would permit the dia-
phragm to “free-wheel,” generating its
own frequencies and crossmodulating
these with the signal. On lighter
music (for example, a piano and espe-
cially if the piano repertoire avoids the
lower octave), one has to listen closely
to detect the difference between the
little Rebel V and the Klipschorn, or
between either and the original sound!
Of course it is assumed that the com-
ponents of the Rebel V are assembled
like the developmental sample, which
used a 12-inch base cone with a 2%4-
pound magnet, a horn-loaded mid-range
unit with a two-inch phenolic diaphragm
and heavy magnet, and an extended-
range tweeter of the type which would
not be called “super tweeter.”

The Rebel V is a housing of 11 x
15 x 20 inches in size, following the
plan shown in Fig. 5 except that short
wall sections are included as part of
the structure. Thus, whereas the Rebels
III and IV are structures which become
horns when placed in a corner, the
Rebel V carries its own small section
of corner. For reproduction of voice
only it may be set on a chair; for an
increased bass range, corner placement
adds at least a half-octave of bass
response.

It is impossible to achieve both wide
range and efficiency except by using

€2,
e
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L2 5MH
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Fig. 6—Three-way crossover network.
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Left—Rebel V, a good home speaker.
Above—A portable version, Rebel KR-5.

structures adequate in size in com-
parison to wavelength. To put this an-
other way, the deep bass tones involv-
ing upward of 30-foot wavelengths re-
quire structures with dimensions com-
parable to a quarter-wavelength. In
other words, the structure must be
around 7 to 8 feet in equivalent dia-
meter. By using wall reflections to
produce mirror images the size of the
structure can be brought down to
around 4 feet. But any reduction below
this 4-foot minimum must necessarily
sacrifice one or mare of the following:

1. The maximum wavelength which
the system can produce.

2. The smoothness of response (re-
duction in size invariably intro-
duces peaks in the bass range).

3. Introduction of distortion because
of the large excursions the dia-

phragm must perform if the
structure is too small. This is
usually associated with peuaked
response,

The three Rebels in 36-, 32- and 20-
inch size all violate these principles
necessarily. The trick in retaining high
level of quality is to coordinate the de-
sign of the acoustic low-pass filter
with the short length of horn exterior
to the housing and to introduce an
effective cutoff of gradual slope such
that the output, instead of becoming
highly distorted in the extreme bass
range, merely attenuates without in-
troducing frequency doubling and re-
sultant intermodulation of higher fre-
quencies.

Since the Rebel V is roughly half as
big as Rebel III, it may be expected
to produce—and does—about half as
much maximum wavelength. With good
bass drivers, the slow fadeout of bass
occurs around 50, 60 and 90 ecycles,
respectively, for the Rebels III, IV
and V.

Actually the design of the com-
bination horn and low-pass filter was
a combination of arbitrary funetional
design with a cut-and-try procedure.

First, the dimensions of the horn itself
were selected. Next, while watching
the output indicated on an oscillograph
at the frequency at which the bass out-
put is at maximum and where distor-
tion is also at maximum, the slot, or
“inertive element” of the low-pass filter
was adjusted until the distortion was a
minimum. This adjustment ignores
frequency response, but it so happens
that the adjustment for minimum dis-
tortion gives the optimum frequency
response. If the acoustic filter is al-
lowed to pass more energy to augment
the bass, the augmentation takes the
form of a peak or boominess such as
one gets with ordinary resonant radi-
ation systems, with the distortion as-
sociated with such systems. But in the
Rebels the resonance effect has been
largely minimized by matching the
energy fed from the acoustic low-pass
filter against the peculiar horn-throat
impedance which, in the case of a very
short horn, exhibits a curve of imped-
ance plotted against frequency which
rises rapidly at the low-frequency end
of the horn’s spectrum.?

Regardless of the engineering design
and physical execution the proof is in
the listening. For the past year a favor-
ite way of demonstrating the Klipsch-
orn has been to record a piano and
play it back while the pianist alternates
with the recording so the original sound
may be compared directly with the re-
produced sound. The Klipschorn ap-
pears to be the only speaker capable of
rendering a reproduction imperceptibly
different from the original. A vast
number of comparative listening tests
have been made with the three Rebels,
using a Klipschorn as a reference and
live tape recordings as the subject mat-
ter. It appears that each of the three
Rebels offers the closest possible ap-
proach to Klipschorn performance com-
mensurate in each case with the size
of the Rebel and the drive system
adopted.

When using separate three-way drive
systems in the Rebel, it is possible to
achieve the same response and freedom
from distortion above 1,000 cycles avail-
able in the Klipschorn in the same fre-
quency range. This means that the re-
duction in size and cost has resulted in
sacrifice in tonal response only, and
this confined to the region below 1,000
cycles.

There is some latitude in the choice
of driving components. The Rebels III
and IV accommodate drive systems
ranging from coaxials up to separate
three-way systems, with the choice of
either 15- or 12-inch woofers. The
maximum-size woofer that can be ac-
commodated in the Rebel V is 12 inches.
The laboratory models at Klipsch and
Associates have been set up with three
types of drive systems: a 12-inch
coaxial in the $50 class; a separate
three-way and a heavy 12-inch woofer
driver or a separate three-way with a
heavy 15-inch woofer driver, these last
two in approximately the $100 and $150
price levels.

RADIO-ELECTRONICH"
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Optimum driver components

The choice of drivers for the Rebel
may be based upon the following:

In the lowest-price class (generally
$40 to $60), the only approach is to use
a two-way coaxial.

In the price range from about $80 to
$120, one may select a woofer costing
approximately $30 for a 12-inch bass
type cone, a mid-range unit with a
short horn driven by a “ball park” type
compression unit and a small tweeter,
preferably not a ‘“super tweeter.”

In the $140 to $160 price range, a
heavy 15-inch cone takes the place of
the 12-inch unit in the “$100 system.”

In the case of woofers, high-efficiency
units with light magnets should be
avoided because the high efficiency de-
mands a high flux density which—with
a light magnet—must be achieved with
small clearances between the voice coil
and air gap. It has been found that
several units of excellent performance
fail because of dragging voice coil after
a short period of time. It would be more
economical to get the high efficiency
with heavier magnets.

The mid-range system or “squawker”
as applied to the Rebel must cover a
trifie more than two octaves. This can
be done with any of a considerable va-
riety of speaker drive units; we prefer
the public-address type compression
units using a 2-inch diameter phenolic
diaphragm, as they are capable of han-
dling the frequency range from 1,000
to 5,000 cycles quite adequately.

The tweeter must be of a type free
of peaks in the 5,000- to 10,000-cycle
region or an unnatural “presence” peak
will exist. We prefer a diaphragm not
larger than 3% -inch, preferably of the
phenolic type, to produce the internal
damping of transverse waves within
the diaphragm, with a horn not to ex-
ceed 3 inches in length and preferably
with an adequately small throat diam-
eter to provide proper loading.

If you want to name names, the fol-
lowing driver complements are optimum
in the present state of the art:

16-ohm, 12-inch woofers: Stephens
120LX or Electro-Voice 12-BW-1,

16-chm, 15-inch woofers: Electro-
Voice 15-W or Stephens 103-LX.

16-chm squawker: University SA-
HF or MA-25 driving suitable mid-
range horn. We demonstrate using the
MA-25 on our own K-1000 shorthorn
mid-range horn.

Tweeters: University 4401, deliber-
ately mismatched at 16 ohms to com-
pensate for efficiency. This is the most
extended-range tweeter so far tested.

An authority disputed

Many years of experimental work on
crossover networks has evolved the
thinking that 6-decibel-per-octave
slopes are generally better than steeper
ones. In this respect this writer dis-
agrees with the subject matter of his
own paper in Electronics.® The cross-
over network as shown in the diagram
of Fig. 6 has been used with success
for the past couple of years and repre-
sents some 14 years of development ex-
perience based on measurements and
listening tests. It differs from the cross-
over network used in the Klipschorn
only in the lower crossover frequency
being 1,000 cycles instead of 500 and
the fact that the mid-range unit in the
Klipschorn has its lower cutoff protect-
ed by a 12-decibel slope, which is not
necessary with the 1,000-cycle cross-
over point.

The rveader should look askance at
claims of “30 to 20,000 cycles” made by
some manufacturers of drivers; one
such manufacturer points with pride to
a +4-db variation at that range! That
cannot happen in any drive system
known at Klipsch and Associates—not
even in Klipschorn! But the Rebel will
make almost any drive unit come closer
to its manufacturer’s claims. END
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Baby-
Listening
INTERCOM

Uit features unusually
high gain and low

background noise

By J. P. C. McMATH*

ESIGNED particularly for baby-
listening, this intercom system
was used in my basement work-
shop for communication to a

second-story room. As is usual in sim-
ple intercoms, 4-inch PM speakers were
used as combination speakers and
microphones, The outstanding feature
of this design is the unusually high
gain. With the speaker some 6 feet
from the baby’s bed, his breathing
could be heard in exaggerated form,
giving an effect somewhat similar to
listening with a stethoscope. At full
gain, ample output is obtainable by
speaking softly several feet from the
input. For normal speech, close to the
input, excellent operation is obtained
by setting the gain control at a low
level.

Even with this unusually high gain,
a transformerless power supply, and
unshielded wire to the remote speaker,
the hum is almost inaudible. This is
due to thorough filtering and decou-
pling, input and output transformers
having interwinding shields, and con-
siderable negative feedback.

As is often done in the case of low-
level input stages, the volume control
(see diagram) is placed between the

*Associate Professor in Electrical Engineering,
University of Manitoba, Winnipeg, Can.

unit—
with

Complete
amplifier
speakers.
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first and second stages to reduce noise.
The cathode resistors of the first two
stages are left unbypassed, providing
negative current feedback. Negative
voltage feedback is taken from the
plate of the 50L6, through R2, to the
cathode of V2. The cathode resistor of
V3 is bypassed, mainly to prevent

An underchassis view of the intercom.

negative current feedback in this stage,
which if present, would increase the
output impedance of the stage-—not
a desirable result when feeding a loud-
speaker load.

In addition, feedback is provided
from output to input through 10,000-
ohm resistor R1. This loop had only a
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Gigantic
SAVINGS

on TUBES

and Parts!

® Same Day Service @ Full Year Guarantee
® All Tubes Individually Boxed ® 400 Types
Always In Stock @ For Quality, Performance,
Dependability.

Type Price
F8 7
TH7 59
7J7 79
TK7 69
7N7 69
7Q7 66
757 . 79
7Y4 69
12a4 60
12AL5 37
12AQ5 52
12AT6 41
12AT7 72
12AU6 46
12aU7 60
12AV6 39
12AV7 73
12AX4 67
12AX7 63
i12B4 .. 60
12BA6 .49
12BE6 .51
12BF6 .39
128H7 .63
12BQ6GT .99

BY7 .65
12827 .65
12CU6 298
1216 51
125A7GT 65
128J7mM 67

U8 78 6SJ7GT 50 12V6GT 46
sv4 71 6SK7GT 53 12X4 38
14A7 63

8 1486 63
14R7 . 79

19aU4 76

19BG6G 1.39

19T8 69

25CD6 1.44
25L6GT 51
5 52

C5
35L6GT .51
wa .47
35v4 ..54
35Z3 .59
35Z5GT .47
S0AS ..55
50B5S .52
C5 .51
50L6GT 61
.43
11723 45
117Z6 82

TERRIFIC VALUE!

Individually Boxed, Famous Make
Dynamic Speakers at Super Savings
473000 Ohms.
6'""—2500 Ohms.
8"—1700 Ohms,
8”—~2500 Ohms.

Lats
of

89 19°
ea. st ea.

Write Dept. RE-7 For Free TUBE and
PARTS CATALOG Listing Over 400
Tube Types

Export Inquiries Invited

10”—1700 Ohms.
10" —2500 Ohms,
127" —2500 Ohms.
12"—1700 Ohms.

Wood
UTILITY
CASE
With
Handles!

Sturdy. all purpose. 20%3"'x81/2"x71/4".
2 locks and clasp. Use for tools, photog-
raphy equipment, toys. hobby material.
No nails, all counter-sunk screws.

Reg. $14.46

TERMS: 258% deposit must accompany all orders—
balance COD. All shinments FOB Irvington Warehouse.

ORDERS UNDER 85.00 — 50¢ HANDLING CIIARGE.
Subject to prior sate.

PLEASE: Send full remittance. Allow for posiage and

save COD charges.

Rad-Tel 'cS

115 COIT ST., IRVINGTON [1, N. J.
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very slight effect on audio gain, but re- |
sulted in a significant reduction in
noise or hiss. In my installation there
were no signs of instability. However, |
it is possible that in some cases (de-
pending on the characteristics of the
transformers used) instability might
occur. If it does, the value of R1 should
be increased. If instability persists, the
R1 network should be omitted.

The output transformer, a surplus
item marked RCA 113807-501, is a
power transformer for a vibrator type |
supply, having excellent shielding. Any
output transformer providing the nec- |
essary voltages could be used, although
an interwinding shield is of value. The
shielded input transformer was also
surplus, from the No. 19 wireless set,

Parts for Baby-Listening Intercom

Resistors: !—I|,000, (—I1500, 2—10,000, 1—22,000,
1—33,000, 1—470,000, !, watt; |1—47,000, 3—270,000,
1—820,090, |—| megohm, | watt; 1—I100, 1—I50,
5-watt wirewound; |—250,000-ohm potentiometer,
audio taper.

Capacitors: |—50 ppf, mica; 1—.003 uf, 1—.0f,

3—0.1 uf 600 volts; 1—25 uf, 25 volts, electrolytic;
1—40 uf, 3—75 uf, 150 volts, electrolytic. |

Miscellaneous: |—shielded input transformer, voice
coil ta grid (see text); |l—output transformer, 50Lé
to voice coil (see text); I—filter choke, 10 h @
75 ma; 2—125J7; 1—50L6-GT; 1—3575-GT; 4—octa!
tube sockets; |—s.p.s.t. switch; |—l-amp fuse and
holder; |—d.p.d.t. spring-loaded switch; 2—4-inch
PM speakers; |—octal plug and socket; |—5-pin
plug and socket; |—chassis, approximately 7x9x2
inches; |--6.3-volt 0.15-amp pilot lamp and holder;
|—line card; 2—cabinets for speakers.

marked PC 77370 C. However, any
low-level shielded input transformer
with a turns ratio of about 1:100 would
be satisfactory.

I used a surplus chassis measuring |
3 x 7 x 10 inches, considerably larger
than necessary. The extra space made
layout easy and probably contributes
to some extent to the low hum level
and cool operation. The 0.15-amp pilot
lamp was inserted largely as protection
for the choke and output transformer
—it i3 not essential. The speakers were
mounted in open-backed baffle hoxes
made from 34-inch pine, overall dimen-
sions being approximately 8 inches
wide, 10 inches high and 6 inches deep.

As shown in the photograph, the
TALK-LISTEN switch is mounted with
the master speaker. An octal plug and |
socket is used for the master speaker
connection and a five-pin plug and
socket for the remote speaker to avoid
any possibility of wrong connections.
Shielded wire is used for the portion of
the input circuit that is cabled together
with part of the output circuit—this
prevents undesirable feedback effects.
One other word remains to be said—
the TALK-LISTEN switech should be
spring-loaded to remain normally in
the LISTEN position so that the baby
will not hé awakened by a blast from
the speaker. This could easily occur if
a standard switch was left accidentally |
in the wrong position!

This design may be of interest not
only for baby- or invalid-listening, but
for any intercom application in which
unusually high gain and sensitivity,
with very low background noise, is |
desired. END
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The Hallicrafters SX-02 receiver;
Ronette crystal phono cartridges;

Electro-Voice Slimair microphone;

new records review

EVERAL of my correspondents

who are either shortwave fans or

hams, as well as audio enthusiasts,

have asked more or less: “How
about the Hallicrafters SX-62 as a
combination shortwave or ham receiver
and high-fidelity tuner?”’ The answer
in brief is: Except for the hum level
which is higher than desirable for high-
fidelity use (but can be corrected
easily) the SX-62 makes a superb
tuner. With a good speaker it isn’t at
all bad as a complete system.

The output stage is fed straight from
the rectifier cathode and the other audio
stage through a one-section filter. Hum
attenuation is understandably not com-
plete, although not too bad even with
a fine speaker system. This could be
fixed for a few dollars by inserting a
miniature choke and a 40-80-uf capac-
itor in the B plus line leading to the
inverter stage.

As a tuner the SX-62 deserves
superlatives, on both AM and FM. The
receiver is well known for extreme
sensitivity on AM bands, but it may be
news to many that the FM section is
right in the running for the title of
the most sensitive FM tuner. I esti-
mate the sensitivity as around 2 micro-
volts for 40 db of quieting. The sur-
prise disappears when one notes that it
uses two r.f. and three i.f. stages, plus
a limiter.

The AM portion not only provides
extreme sensitivity but adjustable
selectivity and therefore a means of
adjusting fidelity to suit the receiving
conditions. The i.f. bandwidth is vari-
able in three steps. The BrRoOAD position
yields a curve about 15 ke wide. With
three i.f. stages the sides of the curve
are very steep and the skirts narrow
so that beat-note and monkey-chatter
interference from adjoining channels
isn’t bad even on distant stations.

An audio generator and v.t.v.m. were
used to measure the response of the
S$X-62’s audio section (Fig. 1). With
the tone control switch in the HI-FI,
MED and LOW ‘positions response is flat
within about 3 db in the range of
approximately 25 to 1,000 cycles. In
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By MONITOR

the BASS position there is a boost begin-
ning at about 20 cycles, rising to 12
db at 80 to 100 cycles and dropping
gradually to about 600 cycles. The
response begins to drop at around 5 ke
in the HI-FI position and is about 3 db
down at 15 ke on the 500-ohm output
tap and 6 db down on the 8-ohm tap.
In the MED and Low positions of the
tone control response is down 3 and 8
db, respectively, at 2 ke.

Clearly the best takeoff point is the
500-ohm tap of the output transformer.
A fairly long cable could be used with
little further attenuation of the highs
because of the low impedance. For
permanent connection in a hi-fi system
a 500-ohm resistor could be used as a
lead. Removing the output tubes is not
recommended. For one thing, the in-
creased voltage applied to the r.f. and
i.f. stages might well result in regener-
ation or instability. For another thing,
the output from the phone jack at the
plate of the first audio stage is con-
siderably poorer in high-frequency re-
sponse because the feedback loop is
broken and its beneficial action voided.
The output from the 500-ohm tap will
compare favorably with that taken
from most hi-fi tuners and the 5-db
drop at 20 ke is of little practical
importance.

Fig. 2 gives the distortion, which is
high by high-fidelity standards at levels
above 1 watt but satisfactory at levels
below 500 milliwatts. A 1- or 2-volt out-
put from the 500-ohm tap also falls in
the range below 2% intermodulation
distortion. Such a voltage should drive
most hi-fi systems easily.

I tried the SX-62 as a completely
independent system, using several excel-
lent speaker systems ranging from the
Diminuette to the Hartley combination
of two 215’s and the big Boffle. The
resultant sound is by no means bad and
many people would be completely happy
with it. Phono reproduction (Fig. 3)
with the new ceramic pickup was pretty
good, too, although the gain through
the phone channel is a little low for
LP use and the hum level is therefore
bothersome. With the hum level cor-

ONLY
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6V6 (2)
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Fig. 1-——Audio section of the SX-62.
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Fig. 2—SX-62 distortion characteristic.
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Fig. 3—Response with ceramic pickups.
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from DELCO RADIO...

High-Quality
POWER TRANSFORMERS
for Car Radios

Developed by Delco Radio and General Motors elec-
tronics specialists, and built under a strict quality control,
Delco Universal Vibrator transformers have the kind of
built-in customer satisfaction that can do a lot for
your business.

And there’s a model to replace the vibrator transformer
in just about every model of car radio.

UNCASED MODEL 6055, ABOVE

: Three— Model Nos. 6055, 6065 and 6067—are uncased
"9 25 ?‘?Dﬂ o and do not include a filter network. Three others—Model
Nos. 60060, 6064 and 6066—are cased and do include an
*A” line filter network consisting of an “A” choke and
a .5 mfd. capacitor. All six models have long-enough
leads for universal application, and cased models are
supplied with three self-tapping screws and a drilling
template for easy mounting.

Here are some more of the features that prove this is
the power transformer line to fill your needs . . . one
that’s competitively priced all the way, quality-made
through and through . . . the Delco line:

Laminated core inserts stamped out of low-loss silicon
steel and heal-treated so magnetic properties will not
change « Primary and secondary coils wound by skilled
operators using special machines « 1ot asphalt compound
poured into cased models to hold components in posi-
tion, transfer heat and protect quality and performance.

Order these quality products of a volume electronics manu-
facturer through your UMS Electronics Parts Distributor today.

DELCO RADIO

DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA

) A UNITED MOTORS LINE

DISTRIBUTED BY ELECTRONICS DISTRIBUTORS EVERYWHERE

JULY, 1955 79


www.americanradiohistory.com

AUDIO—HIGH FIDELITY

rected, the tone control could be used
in the bass position which would equal-
ize the ceramics very nicely at the low
end and provide a little bass boost, to
boot.
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RONETTE 284-P
Fig. 5—Response of the Ronette 284-P,

Ronette crystal phono cartridges

High fidelity is full of surprises and
contradictions. Take the two sets of
curves in Figs. 4 and 5. Those in Fig. 4
show a high peak in the region between
5 and 8 ke. We have grown to believe
that such peaks lead to high distortion,
high scratch and noise levels and, gen-
erally, to unsatisfactory performance
from a hi-fi point of view. The peaks
in Fig. 5 are both broader and much
gentler but the slope at the high end is
greater. The curves are by no means
bad, however they are not what we
expect of equipment suitable for high
fidelity. There is a rule of thumb which
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all old-timers in hi-fi know well: “Never
mind the curves, what does the thing
sound like.” And when subjected to
this test both Ronette pickups turn in
amazing results.

It takes very ecritical listening in-
deed to discern the loss of highs above
10,000 cycles even on A—-B comparisons
with wide-range pickups and the excep-
tional recordings which possess mate-
rial in this region. On the average
high-fidelity recording the loss is all
but indiscernible. Unlike most piezo-
electric pickups which seem low on low
bass even when fully equalized, these
two deliver an excellent bass, round
and well defined.

The model 284-P (see photo) seems
to go as far down as any pickup I've
used; the 284-OV apparently cuts off
somewhere below 30 cycles to minimize
rumble. The high ends are remarkably
clean, sharp and, allowing for a per-
sonal predilection for a sharp treble,
they seem very pleasant to listen to.

One answer to the seeming paradox
is the very low distortion of the car-
tridges. Their own curves indicate an
IM of 1% by European standards—
equivalent to 4% by American stand-
ards. Actually, my measurements,
though not trustworthy enough for
objective rating, indicate that the dis-
tortion of the cartridges alone is con-
siderably less than that; I would say
the IM rise due to the cartridges is less
than 29%. On a comparative basis, the
distortion figures were about as good
or better than that of top-quality
magnetic cartridges.

Another part of the answer is pro-
vided by the very smooth slopes of the
resonant peaks, similar to those of good
treble boost controls. A considerable
boost is thus provided but with less
distortion than normally accompanies
boosts with boosting networks. Still
another part of the answer is the fact
that these caitridges are very insensi-
tive to vertical stimulation, which pro-
duces a good deal of scratch noise.

The two cartridges have some addi-
tional endearing virtues. Almost all
piezoelectric cartridges need to work
into a high load impedance—2 to 5
megohms—to provide adequate bass
response. Only a few commercial models
of amplifiers provide such high input
loads. The Ronette 284-OV works into

The Ronette model 284-P cartridge.

the normal 500,000-ohm load of a typ-
ical high-level input channel, and in-
creasing the load makes no significant
difference. The dotted curves in Fig. 4
were run through a Regency HF-80

amplifier which has a 500,000-ohm in-
put load; the solid lines into the 1-
megohm input of a Heathkit a.c. v.t.v.m.
Here then is an inexpensive cartridge
which provides adequate equalization
of American curves without any mod-
ification of the input load. The output
averages 0.75 volt and is sufficient on
peaks to drive almost any modern hi-fi
amplifier to maximum output.

The model 284-P is even more ex-
traordinary for it provides a constant-
velocity response, like a magnetic car-
tridge, when loaded with only 120,000
ohms. The output is about 150 mv on
LP records. It can replace a magnetic
cartridge if the preamp provides a load
of around 100,000 to 120,000 ohms and
will be equalized nicely by the magnetic
equalization networks as indicated by
the curves in Fig. 5, obtained through
a copy of the Golden Ear preamp. This
cartridge tracks nicely with pressures
as low as 3 grams in arms with low-
friction bearings.

Both cartridges are turnover combi-
nations of two separate needles, nicely
compact. The turnover lever permits
a middle or neutral position in which
both needles are protected. Needles are
easily changed by loosening and tighten-
ing one screw. Both cartridges are
available with brackets to fit all Amer-
ican arms. The 284-P is also available
with an excellent plastic and tubular
steel arm and an adjustment for needle
pressure.

Electro-Voice Slimair 636 microphone
When tape recorders had a restricted
frequency range, the microphone used
was not a limiting factor and any
of the inexpensive ham or PA type
mikes was good enough. Today, how-
ever, many recorders, even inexpensive
ones, are reasonably flat to 12,000 or
15,000 cycles; and many an owner of
one of these excellent machines is
throwing away an octave or more of
hard-bought fidelity by using a miecro-
phone of inferior range. 1 asked
Electro-Voice to submit for test the
high-fidelity mike in their line which in
their opinion provided the best perform-
ance for the least money and was best
suited for the amateur audiophile. They
sent me the Slimair Dynamic (see
photo) which sells for about $40. Having
used it several months with various
recorders, I agree that it fills the bill.
Fig. 6 gives the manufacturer’s curve
of the frequency response. The overall
response is as good or better than that
of most high-fidelity speaker systems.
To improve upon it significantly one

‘would have to be prepared to spend

$100 or so more, and this would be use-
ful only if the speaker system were
also better at the extremes. Recordings
made on the Ampex 600, which is nicely
flat from 20 to 15,000 cycles, are dis-
tinguishable from the live sound only
by the most critical listening and appear
to be just about as good as most com-
mercial high-fidelity recordings. Even
a recording of a fair pipe organ sounded
(Continued on page 84)
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MEerT

COIL AND TRANSFORMER
CORPORATION
4427 N. Clark Street, Chicago, ili.

ower transformers
P=-3059 :4is and 57 others.

ertical output transformers
A-30385 with 6 companion types

%Ine voitage regulators

P-3138 and P-3139
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Superior's new
Model 670-A

A coMBINATION VOLT-OHM MILLIAMMETER PLUS

CAPACITY REACTANCE INDUCTANCE AND DECIBEL
MEASUREMENTS

SPECIFICATIONS: ADDED FEATURE:
D.C. YOLTS: 0 to 7.5/15/75/150/750/1,500/7 500 Volts Built-in ISOLATION TRANSFORMER
A.C. VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts reduces possibility of burning out
OUTPUT VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts meter through misuse.
D.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to 1.5/15 Amperes
RESISTANCE: 0 to 1,000/100,000 Ohms 0 to 10 Megohms The Model

670-A comes

CAPACITY: .00l to | Mfd. | to 50 Mfd. (Good-Bad housed in a
scale for checking quality of electrolytic condensers) rugged crackle-

finished steel

REACTANCE: 50 to 2,500 Ohms, 2500 Ohms to 2.5 cabinet com-
Megohms plete with test

leads and oper-

INDUCTANCE: .I5 to 7 Henries 7 to 7,000 Henries ating instruc- NET
tions.

DECIBELS: —é to 418, 414 to 438, 434 to 458

Superior's New
ENOMETER
TV-50

A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing:

A.M. Radio - F.M. Radio . Amplifiers - Black and White TV - Color TV

7 Signal Generators in One!

1+ R.F. Signal Generator for A.M. »” Bar Generator
C_@ +* R. F. Signal Generator for F.M. 1 Cross Hatch Generator
geToRaiad »* Audio Frequency Generator »” Color Dot Pattern Generator
1 Marker Generator
R. F. SIGNAL GENERATOR: VARIABLE AUDIO FREQUEN- BAR GENERATOR: The DModel
31“16 Model IT\ -50 Genomerer pro- CY GENERATOR: In addition to TV-50 projects an actual Bar Pat-
M i e;fm_flo‘;’:f;ﬁ‘fe é"e'“eea?els u fixed 400 eyele sine-wave audio, tern on any TV Recciver Scren.
Radio Frequencies from 100 Kilo- the Aodel TV-30 Genometer pro- Pattern will comsist of 4 o 16
* cyeles to 60 Megaeyeles on funda- vides a variable 300 cvele 10 20,000 horizontal bars or 7 to 20 verti-
mentals and from 60 Megacyeles eycle heaked wave audio signal. cal bhars.
to 180 Megacycles on powertul
harmonics.
CR0OSS HATCH GENERA- DOT PATTERN GENERATOR (FOR MARKER GENERATOR: The Modei THE MODEL TV-50
TOR: The Model TV-50 Ge- COLOR TVY) Although you will be able to 'TV-30 includes all the most frecuent- comes absolutely com-
nometer will project a cross- use most of your regular standard equip- 1y needed marker points, The follow- lete with shielded
hatch pattern on any TV pie-  ment for servieing Color TV, the one addi- ing markers are provided: 189 Ke., r d d ti
rure tube. The pattern will tian which is a “must” is a Dot Patrern 2625 Ke., 456 Ke,, 600 Ke, 1000 'eads and operating
eonsist of non-shifting hori-  Generator. The Dot Pattern projected on  Ke.. 1100 Ke.. 1600 Ke., 2000 Ke,, instructions.
zontal and vertical lines in-  any color TV Receiver tube hy the Model 2500 Ke.. 3579 Ke., 4.5 Me., 5 Me., Only e
terlaced to provide a stable ‘I'V-50 will enable you to adjust for proper 10.7 Me., (3579 Kec. is the color burst NET
¢ross-hateh effect, color convergence. frequency.)

SHIPPED ON APPROVAL
NO MONEY WITH ORDER — NO C 0.D.

Try any of the above instru-
merts for 10 days before

MOSS ELECTRONIC DISTRIBUTING CO., INC.
Dept. D-141, 3849 Tenth Ave., New York 34, N.Y.

! I
you buy. If completely sat- ! Name {
isfied then send down pay- | Please send me the units checked. I agree to pay down
} d bal | payment within 10 days and to pay the monthly balance |
mely [ancpays bardncel as as shown, It is understood there will be no finance, in- " i
indicated on coupon. No | terest or any other charges, provided I send my monthly  Address -
Interest or Finance I payments when due. It is further understood that should |
Charges Added! If + | T fail to make payment when due, the full unpaid balance _ I
arges ,e * - shall become Immediately due and payable, City Zone.......State..

completely satisfied return | . 5 oy |
i i Todel 670-A ... ... .Total Price $28.40 Modlel -50.....

malft SRR, e explanahon I s b&w 4(01 within 10 davs. Balance $3.50 monthly for 6 months. $11.50 within 1 I

necessary.
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Superior's
New
Model TV-11

SPECIFICATIONS
* Tests all tubes, including 4, 5, 6, 7, Oc-

Thus if is impossihle fo damage a tube

tal, Lockin, Peanut, Bantam, Hearing by inserfing it in the wrong sockef.

Aid, Thyratron Miniatures, Sub-minia- % Free-moving built-in roll chart provides

tures, Novals, Sub-minars, Proximity fuse complete data for all tubes.

types, etc.

L * Newly designed Line Voltage Control
* Uses the new self-cleaning Lever Action compensates for variation of any Line

Switches for individual element testing.
Because all elemenfs are numbered ac-
cording fo pin-number in the RMA base
numbering system, the user can instantly
identify which element is under test.
Tubes having tapped filaments and tubes
with filaments terminating in more than
one pin are truly tested with the Model
TV-11 as any of the pins may be placed
in the neutral position when necessary.

Voltage between 105 Volts and 130 Volts.

NOISE TEST: Phono-jack on front panel
for plugging in either phones or external
amplifier will detect microphonic tubes
or noise due to faulty elements and

loose internal connections.

LT

TESTER

Tests all magnetically de-
filected tubes . . . in the
set ... out of the set ...

*

The model TV-
11 operates on
105 130 Volt
60 Cycles A.C.
Comes housed
in a beautiful
handrubbed oak
cabinet
plete wit h
portable cover

% The Model TV-1t does not use any com-
bination type sockets. Instead individual
sockets are used for each type of tube.

EXTRA SERVICE—The Model TVY-1l may be used
as an extremely sensitive Candenser Leakage
Checker. A relaxation type oscillator incorpor-

ated in this model will detect leakages even
when the frequency is one per minute.

Superior's new Model TV-40

A complete picture tube
tester for little more than
the price of a "make-

*

shift" adapter!!

The Model TV-40 is absolutely complete! Self-
contained, including built-in power supply, it
tests picture tubes in the only practical way
to efficiently test such tubes; that is, by the
use of a separate instrument which is des:gned
exclusively to test the ever increasing number
of picture tubes!

in the carton!!

SPECIFICATIONS

@ Tests all magnetically deflected picture tubes from
7 inch to 30 inch types.

® Tests for quality by the well established emission
method. All readings on “Good-Bad" scale.

EASY TO USE:

Simply insert line cord into any
110 volt A.C. outlet, then
attach tester socket to tube

@ Tests for inter-element shorts and leakages up to
5 megohms.

® Tests for open elements.

base (ion trap need not be on  Model TV-40 C.R.T. Tube

tube). Throw switch up for  Tester ~comes absolutely I

quality test . .. read direct on Ezr:pleﬁc;::;hm?n EIizunfg $ 5
Good-Bad scale. Throw switch  cornered, molded bakelite

down for all leakage tests. case. Only.... NET

SHIPPED ON APPROVAL
NO MONEY WITH ORDER — NO C 0.D.

Try any of the above instru-

Ferit® for 10 days Bfore MOSS ELECTRONIC DISTRIBUTING co.,

INC.
Dept. D-141, 3849 Tenth Ave., New York 34, N.Y.

-
|

you buy. If completely sat- } b Name
isfied then send down pay- lease send me the units checked. I agree to pay down

+ H bal pay | payment within 10 days and to pay the monthly balance
meniaanciypaygtalancccs ] shown. It is understood there will be no finance, in- ..
indicated on coupon. No terest or any other charges, provided I send my monthly e
Interest or Finance | payments when due. It is farther understood that should
Charges Added! If + 0 I fail to make payment when due, the full unpaid balance

ges ed. - | shall become 1mmediately due and payable. City.. Zone........State..............

completely satisfied return
unit to us, no explanation
necessary.

... Total T'rice $15.85

Model TV-11. Total Price $47.50 -
‘monthly for 3 months.

$11.50 within 10 days. Balance $6.00 monthly for 6 months.

O Model TV-40. s
$3.85 within 10 (laYS

| m]
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AUDIO—HIGH FIDELITY

about as good as commercial organ
recordings. In short, the frequency
response seems to be as good as is really
usable for any application short of
master tapes for highest-fidelity record-
ings.

Especially notable was the improve-
ment the mike gives to recordings made
with inexpensive recorders. Tapes made
with it on the Pentron at 7% 1ip.s.

SI T T
+ ILEVEL—SSDB
i
]

08 YT 4 = x
\

5|
ﬁ L

300 50 100 500  IKC 5 0
fREQ

Fig. 6—E-V 636 microphone response.

were almost as good as those made on
the Ampex. The differences were prin-
cipally greater flutter and wow and an

o
270 o

425007

B21,5KC
180° C=5KC

SCALE - 508 PER DIVISION D=10KC

Fig. 7—Slimair pickup sensitivity.

inferior signal-to-noise ratio, all due
to the recorder. I don’t mean to say
that this mike will make a Pentron
9T3M as good as an Ampex, but it does
a lot to close the gap between them.

Directional characteristics and pickup
sensitivity (Fig. 7) are well adapted

The Etlectro-Voice
Slimair microphone.

84

to amateur and semipro use. When the
mike is used vertically, the response is
omnidirectional; used horizontally there
is some control of directivity but it is
never pronounced. This might result
in feedback troubles when used in PA
work, but for recording it produces a
very realistic sound. This is because
the directional sensitivity is about the
same as that of human ears when the
listener is facing the source of the
sound, and one hears not only the direct
component but also all the reflected
components and surrounding noises,
just as one’s ears do. This effect is all
the more spectacular because of the
high pickup sensitivity.

As far as I can tell, the 636 will
piclk up, at just about the natural “ear
level” and signal-to-noise ratio, any
sound audible to a very acute ear in
a given spot, no matter how far away.

New records . ..

KAY - BALANCIHINE: Western Sym-
phony
THOMSON - CHRISTENSEN: Filling

Station
Leon Barzin and
Ballet Orchestra

New York City
Vox PL-9050

The Western Symphony is a demonstration
or showoff recording which not only has bril-
liant highs and lows, drums, bass horns, tri-
angles, etc:;, but whose music is enjoyable to
practically evervone. A ballet, rather than a
symphony, it is bused on such popular hillbilly
tunes as Red River Valley. Rye Whiskey, Them
Golden Slippers and many others. The tunes are
not only recognizable., but are Dbrilliantly ar-
ranged with a minimum of ‘“modernizations.”
They are underlaid with a fine toe-tapping
rhythm and played with enthusiasm. There
are more awesome records but, given a good
boost of bass, the sound should be spectacular
enough to satisfy almost anyone. The cheerful
frame of mind produced by the tuneful music
should predispose all hearers in favor of the
high-fidelity system on which it is played. From
the top of top-drawer hi-fi records.

The reverse side, Filliny Station, is equally
good demonstration material but more conven-
tionally ‘““modern.” The folk tunes are more
modified and less recognizable, the music more
sophisticated. It will be less appealing to the
average man. But there is some lovely sound
in it, big drums, a nice double bass and an
amusing bass horn.

BIZET: Carmen Suite

GOUNOD: Ballet Music from Faust
Golschmann and St. Louis Orchestra
Capitol P-8288

Another showoff recording with plenty of
brilliant highs, good drums. a good illusion
of presence and music which is familiar and

pleasing to most people. The recording is very
well defined and those with enough musical
sophistication and good enough ears can thor-
oughly enjoy the orchestration and tone colora-
tion which in the Bizet suite is considered to be
a model of opulently romantic classical sound.
I just don't see how anybody could be dis-
pleased with this and the Western Syuphony
for showoff and demonstration purposes.

OFFENBACH: Suites from Bluebeard

and Helen of Troy

Arrangement by Antal Dorati
Ballet Theatre Orchestra eonducted
by Joseph Levine
Capitol P-8277
These Capitol recordings of music for modern
ballets are based on some more of Offenbach’s
overa boufée music. Though not overpowering,
the characteristic Offenbach bass beat is there

throughout this pleasant musie, much of which
will be novel even to experienced music-goers

for these particular works are only about a
dozen years old and the musie, though much
older, eceomes from seldom-played works of

Offenbach. It is very easy to take, even by
young ’‘uns. The drums are good, the triangles
and other ‘‘tinkler’s” nicely present. The story
line of these two ballets is very amusing and
casily followed in the music. All in all, I think
this recording will be welcomed not only for
the good quality of the sound but also for
the music itself.

ANTHEIL: Capital of the World
BANFIELD: The Combat

Joseph Levine and Ballet Theatre
Orchestra
Capitol P-8278

This is a month for ballet music and this
particular record is an excellent demonstration
piece. The Antheil ballet, based on Hemingway’s
well-known short story, was first presented on
TV about two years ago. This is modern music
but it is set in Spain and there is something
about Spain which mellows the sharpness of
even so modern a composer as Antheil. This
music is easy to take even at first hearing and
grows with rehearing. Though Capitol has not
joined the competition for the most awesome
basses, there is plenty of good bass here, as
well as a plentitude of castanets, tambourines
and other high-high shimmer. In addition. and
this makes this recording especially valuable, it
has a passage of flamenca dancing with all its
hand clapping, heel clicking, finger snapping
and thigh slapping. This is not recorded as
sharply and cleanly as the Cook Fiesta Flumenca
but provides an excellent measure of transient
response and should impress the listener with
its naturalness.

The reverse side, The Combat, as you might
expect gives the brasses and drums a good
workout in spots, but also has some very soft
romantic music lor contrast. All in all, a little
of everything on the two sides, and it sounds
good, too.

BACH: Brandenburg Concertos (com-
plete) With ancient instrumecnts.
Special ensemble  conducted by
Jascha Horenstein

Vox DL-122 (two 12-inch discs)

Bach is an acquired taste but, for those who

have acquired it, he is untiring and always
fascinating. The more homophonic music of
Brahms and Beethoven will pall the palate

when heard too much — and nowadays, unfor-
tunately, it is heard too much—but the polyph-
ony of Bach seems to reveal new facets every
time it is heard. The Brandenburg Concertos
are not only Bach at his best but would have
to be included, I feel suve. in any list of musical
masterbieces of all time. No music leads one
to thank the powers that be more for the
availability of high-fidelity playback systems; to
hear all the marvelous detail of music and
tone coloration, the always awe-inspiring virtu-
osity of Bach’s invention, a system of the finest
definition is needed. In fact, one doesn’t hear
Bach at all on the ordinary radio or cheap
phonograph, merely a shallow reflection of him.

We have several good renditions of the Concer-
tos but this new one by Vox is just about every-
thing one could ask for. The instrumentation has
been kept as close to the original as possible but
with nn saerifice of musieal value for quaintness
of sound. I doubt that this music ever sounded
this well in Bach’s time, for the instruments
are not only in the hands of very fine musicians
but are played with modern techniques. The
resulting sound does not differ tremendously
from versions played with modern instruments.
There is, however, a most fascinating difference
in tone color which makes the music all the
more enjovable.

The presence of this recording is most note-
worthy. Played with a fair volume the orches-
tra seems to enter the room. The definition is
superb, the highs clean and sharp. END

Names and addresses of manufacturers of
any items mentioned in this column may be ob-
tained by writing Monitor, RApio ELECTRONICS,
25 West Broadway, New York 7, N.Y.
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new

exclusive

Dura - ramic

The most revolutionary idea in auto aerials is engineered for:
® No corrosion
® Indestructibility

R e ae——

ARG |

' CORROSION PROOF 2'1:':; INDESTRUCTIB

@ Color styling
® Top performance

6 COLORS

to compliment any car color

FIBERGIAS Ward Dura-ramic aerials are made of

® T, Reg, O-CF Corp.
the same miracle material that has revolutionized fishing

rods and is being widely used in the new experimental
automobile bodies. Made from millions of fibers of glass,
woven together and impregnated with resin under terrific
pressures, the FIBERGLAS completely protects the
imbedded electronic wires from all bad effects of weather.
The FIBERGLAS is also the medium for the six com-
plimentary colors in which Dura-ramic aerials are available.
The FIBERGLAS is actually impregnated with the color—
color cannot fade, cannot rust, cannot wear off. Dura-ramic
FIBERGLAS aerials will bend almost double without damage.

FIELD TESTED Thoroughly tested under the most
rugged field conditions, Ward Dura-ramic aerials have
been proved electronically satisfactory by famous electronic
testing organizations. The acrial length has been proven
long enough to give good reception without static—
short enough to clear all garage doors.

SELF SELLING PACKAGING Dura-ramic aerials
are available in handsome display cartons which tell
the whole Dura-ramic story and show an assortment of
the six complimentary Dura-ramic colors. The package is
a salesman you add to your staff. Dura-ramic aerials
are also offered in the attractive individual package shown
below. Ward Dura-ramic aerials are the most sales
stimulating revolution in the auto-radio accessory field
today. Cash im on the great trend to multi-colored
wutos. Sell the superior Ward Dura-ramic aerial to
compliment any color car.

,,,.,,w'/ o

P
Dwird L

METREERROTSIN AL

¥
ORNOTIR Ot glus®
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BURTON BROWNE ADVERTISING
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The VILLCHUR SPEAKER SYSTEM

By J. M. KRECH

“Infinite” baffle of small size pro-

vides extended /0w—freq//€m‘y response

O idea is more firmly entrenched
in the high-fidelity field than
that a speaker system of very
large size is necessary to obtain

adequate and clean bass reproduction to
30 cycles or lower. Typical is Edgar
Villchur’s comment in his Handbook of
Sound Reproduction: “Unless the cubic
capacity of the enclosure is great
enough . the low-frequency rolloff
point is raised and bass response suf-
fers.” One of the greatest shocks pro-
vided by the 1954 Audio Fair, therefore,
was the speaker system of Acoustic Re-
search, Inc., which, though only 25
inches long, 14 inches high and 11
inches deep in outside dimensions, re-
produced the full range of bass, even
the pedal tones of the organ, cleanly
and spectacularly. On occasion, it even
shook the conerete re-enforced floors of
the Hotel New Yorker as thoroughly as
systems 20 times as large. And equally
surprising was the discovery that the
system was the brain-child of the same

Above, equipment setup for making response test.
Right, experimental enclosure shows Fiberglas packing.

86

Edgar Villchur previously quoted.

The curve (see diagram) is the open-
field response of the bass end of the
system. (Mid- and high frequencies are
handled by a separate speaker and are
disregarded for the moment.) The re-
sponse was taken with the speaker flush
with the ground (see photo). The no-
table features of this curve are the
5

0 o Vamne. _ N et ]
L/
4
20, 50 100 500 IKC

INPUT | WATT - FREE FIELD
Open field response of the bass end.

very unusual smoothness and flatness
of the curve above 40 cycles and the
fact that response is down only 6 db
at 32 cycles. These are curves of which
the largest and most elaborate systems
could be proud.

Although the performanece can be
called unprecedented, the design itself

B o
[~ ¢

is revolutionary in only one respect.
For the rest it involves merely a log-
ical exploitation and synthesis of well
known acoustic principles. There are
two problems in obtaining an adequate
bass response: producing it in the
transducer; coupling the transducer to
the air efficiently, particularly avoiding
the loss produced by cancellation of
out-of-phase front and rear waves.

Speaker systems can be divided
broadly into three categories:

1. The horn type, in which the vibra-
tions of the cone or diaphragm are
coupled to the air through a tube of
progressively increasing diameter. This
greatly increases the effective radiating
area, and efficiency at low frequencies
soars. However, the rate of flare must
be slow and the mouth area large, and
this calls for a very large structure.
When compromises are made, bass re-
production suffers in two ways: loss of
extreme lows because a horn has a
severe attenuation slope below cutoff,
proportional to the rate of flare; boomi-
ness of the upper bass caused by reflec-
tions from the mouth when its di-
ameter is not equal to at least one-third
and preferably two-thirds of the wave-
length.

2. The resonant type, in which vibra-
tions of the cone are aided by a resonat-
ing air column or cavity provided by the
enclosure, usually tuned to anti-res-
onance with the speaker. This type is
capable of excellent reproduction when
properly tuned and damped. But adjust-
ments are very eritical and, since part

e o g i
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Black and White TV ¢ Color TV ¢ Transistor Radios ¢« AM Radios

WHAT'S YOUR SERVICE PROBLEM?

FM Radios ¢« Amplifiers and Tuners ¢ Auto Radios ¢ Record Changers

PHOTOFACT HELPS YOU SOLVE IT

FASTER, EASIER, BETTER, MORE PROFITABLY!

THE WORLD’S FINEST
SERVICE DATA

PHOTOFACT Service Data is the
only service information based
upon first-hand examination
of the actual production-run
receivers and equipment. It is
authentic, uniform data de-
veloped through actual study
and analysis by service engi-
neers in the Howard W. Sams
Laboratories. PHOTOFACT is
the only data prepared from the practical
point of view of the Service Technician.

Thousands of Service Technicians use
pHOTOFACT daily for time-saving, profit-
boosting service operations. If you’ve
never used PHOTOFACT, you’'ve never re-
alized your full earning power—you’ve
never given such complete customer
satisfaction. So get the proof for your-
self. Try PHOTOFACT—use it on any job.
Your Parts Distributor has the Folder
Sets you need for any of the 17,000 TV
and radio receivers, changers, recorders,
etc., covered in PHOTOFACT. Once you
use this great service, we know you’ll
want the complete PHOTOFACT Library.

ONLY 525 DOWN

Puts a Photofact Service Data Li-
brary in Your Shop. Ask Your Photo-
fact Distributor —He Has the Full
Easy-Pay Details.

PHOTOFACT CUMULATIVE
INDEX

Send for it! Your guide to
virtually any model ever
to come into your shop;
helps you locate the proper
PHOTOFACT Folder you
need to solve any service
problem an any model.
Once yau have the make
and chassis number, it
tokes just 60 secands to find the applicable
PHOTOFACT Folder. Send coupon now far
your FREE copy aof the valuable Cumula-
tive Index to all PHOTOFACT Folders.
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FULL SCHEMATIC
COVERAGE

1. Famous "Standard Notation”
uniform symbols are used in every
schemaotic.

2. The same standard, uniform
layout is used for each schematic.

3. Diagrams are clear, large,
easy to read, easy to handle.

4. Wave forms are shown right on the TV
schematics for quick analysis by 'scope.

5. Voltages appear on the schematics for
speedy voltage analysis.

6. Transformer lead color-coding is indicated
on the schematic.

7. Transformer winding resistances appear on
the schematic.

8. Schematics are keyed to photos and parts
lists.

FULL PHOTOGRAPHIC COVERAGE

9. Exclusive photo coverage of all chassis views
is provided for each receiver.
10. All parts are numbered and keyed to the
schematic and parts lists.
11. Phata coverage pravides quicker parts iden-
tificatians and location.

ALIGNMENT INSTRUCTIONS

12. Complete, detailed alignment data is stond-
ard and unifarmly presented in all Falders.

13. Alignment frequencies are shawn an radio
photas adjacent ta adjustment number—adijust-
ments are keyed ta schematic and photas.

Howard W. Sams & Co., Inc., Dept. 2-G-5:
2205 E. 46th St., Indianapolis 5, Ind. l
0] Send FREE Phatafact Cumulative Index. |
Nome...owuen.. P 086000 ‘e 0o I
Add l

r2sS.scesecs PR T aeaemescasnas “a I
Cityossioonnonns 300000 Zane...State....... I

THESE GREAT FEATURES ARE EXCLUSIVE IN PHOTOFACT—THEY HELP
YOU EARN MORE DAILY, HELP INSURE CUSTOMER SATISFACTION

TUBE PLACEMENT CHARTS

14. Top and bottom views are shown. Top view
is positioned as chassis would be viewed from
back of cabinet.

15. Blank pin or locating key on each tube is
shown on placement chart.

16. Tube charts include fuse location for quick
service reference.

TUBE FAILURE CHECK CHARTS

17. Shows common trouble symptoms and indi-
cates tubes generally responsible for such
troubles.

18. Series filament strings are schematically pre-
sented for quick reference.

COMPLETE PARTS LISTS
19. A complete and detailed parts list is given
for each receiver.

20. Proper replocement parts ore listed, to-
gether with installation notes where required.
21. All parts are keyed to the photos and sche-
matics for quick reference.

FIELD SERVICE NOTES
22. Each Folder includes time-saving tips for
servicing in the customer's home.

23. Valuable hints are given far quick access ta
pertinent adjustments.

24. Tips on safety glass remaval and cleaning.

TROUBLE-SHOOTING AIDS
25, Includes advice far lacalizing commanly re-
curring traubles.
26. Gives useful descriptian af any new or
unusual circuits emplayed in the receiver,
27. Includes hints and advice far each specific
chassis.
OUTSTANDING GENERAL FEATURES

28. Each and every PHOTOFACT Falder, re-
gardless of receiver manufacturer, is presented
in a standard, vniform layout.

29, PHOTOFACT is a current service —yau dan't
have ta wait a year ar langer far the data yau
need. PHOTOFACT keeps right up with receiver
praductian.

30. PHOTOFACT gives yau complete caverage
an TV, Radia, Amplifiers, Tuners, Phanas, Changers.
31. PHOTOFACT maintains an inquiry service
bureau for the benefit of its custamers.

HELPS YOU EARN MORE DAILY
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of the range is based on acoustic res-
onance, the reproduction of certain in-
struments is likely to be unnatural if
the resonance is not properly controlled.

3. The direct radiator type, where the
speaker cone is unaided except by a
baffle which separates front and back
waves, minimizes or eliminates cancel-
lation when out-of-phase front and back
waves meet. Examples are the infinite-
baffle wall or stairwell type and very
large totally enclosed and unvented
cabinets.

Because an ideal infinite baffle has no
acoustic resonances it is capable, with
suitable speakers, of producing ex-
tremely natural reproduction. But
(aside from the necessity of separating
front and back waves) an infinite
baffle, as used hitherto, had to meet
another condition: the volume of air
into which the back of the cone works
must be large enough to provide neg-
ligible stiffness to the back of the cone.
This condition is easily met in wall,
closet and stairwell type installations,
but in a closed cabinet it calls for an
enclosure of at least 10 cubic feet.

In his Boffle, H. A. Hartley solved
very cleverly the problem of making
the infinite baffle more finite without
increasing the stiffness of the enclosed
air. He achieved it first by closing off
the rear of a small cabinet with several
layers of loosely stretched burlap and
felt. This is sufficiently flexible to ab-
sorb the compression of the air and
thus relieve the speaker cone of the
load the compression would provide if
the cabinet were closed with a solid
back. He then absorbed the rear wave
with seven partitions of felt, forming a
sort of acoustic filter network. In this
way he produced a finite infinite baffle
less than 5 cubic feet in overall volume,
with performance which approached
that of a real infinite baffle.

However, another problem arises with
infinite baffles. Since there are no res-
onances to help the speakers or to ex-
tend speaker range, the speakers them-
selves must be capable of covering the
desired range smoothly and with rea-
sonable efficiency. In other words, in
an infinite baffle the speaker must do all
the work all by itself. It is no easy
problem to design speakers capable of
developing an adequate bass all by
themselves, and Hartley’s Bojffle pro-
duces its excellent results largely be-

S P Fas wPSE,

Py

-_— S B e e

cause he has developed special loud-
speakers, very flat in the low end and
capable of producing a 30-cycle or lower
bass without help from cabinet res-
onances.

Mr. Villchur takes a parallel road in
providing an infinite baffle in a very
finite enclosure. One step is to enclose
the speaker in a small box chock-full of
sound-absorbing material capable of
absorbing all the high frequencies in
the rear wave and of damping the
standing waves. This is not as simple
a solution as it sounds. Unfortunately
it will not work with conventional
speakers for a very simple reason: if we
filled the box completely full of sound-
absorbing material and eliminated the
air completely, the solid sound-absorb-
ing material would present an impos-
sible load on the back of the cone. On
the other hand, if we leave some air,
that air will be compressed. And the
less air we leave, the more impossible
the stiffness presented to the cone. Here
we have a paradox and a seemingly in-
soluble problem.

Speaker elasticity

It is here that Mr. Villchur comes
up with a different approach which not
only solves the paradox but also greatly
simplifies the task of producing a good
low-frequency speaker. One difficulty in
designing an efficient low-frequency
speaker is this: the speaker must have
enough elastic stiffness to stay within
control of the magnetic field which
actuates it. When, for example, it is
pushed out by the positive cycle of the
signal, it must not be allowed to travel
so far that it leaves the uniform portion
of the magnetic field before it is pulled
back by the negative cycle. If, for
instance, the suspension of cone and
voice coil had no resistance whatever,
the cone could travel until—as it were
—it reached the end of its rope when
it would suddenly be snapped to a stop.

The speaker must possess enough
elasticity to provide “restoring force.”
That is, it must have a built-in spring
capable of returning the cone to the
starting point or neutral position of its
cycle. By analogy, it must to some de-
gree be like a toy paddle with a rubber
ball on a rubber band. When the ball is
hit by the paddle, it moves out, but the
elasticity of the rubber band returns
the ball to the paddle for the next cycle.

Above left, internal view of the AR-1, showing separate high-frequency enclosure. Right, external view of the AR-1.

Theoretically, a speaker with no
elastic stiffness would be completely
nonresonant and would conform in
movement merely to the changes in the
magnetic field produced by the signal.
However, it would still have to have
restoring force to center the cone, and
this restoring force would have to be
provided by some means other than the
suspension of cone and voice coil. Hart-
ley and others come close to doing this
and produce speakers with very free
cones, little elasticity in the suspension
and highly unusual voice-coil and motor
designs.

Since the difficulty of achieving re-
storing force without an elastic suspen-
sion is so great, most speakers are de-
signed to provide restoring force in the
suspension of cone and voice coil. The
suspension acts as a spring against
which the motor works. But there is a
great disadvantage in using such a me-
chanical spring: it becomes nonlinear
when stretched and the motion of the
cone is not linearly proportional to the
force which actuates it. The practical
effect is that high excursions of the
cone produce a disproportionally higher
distortion.

The design of a good low-frequency
speaker is therefore a very fine art,
calling for suspensions with enough
spring to provide restoring force, but
for a spring whose nonlinearity over the
required dynamic range is tolerable.
This is an extremely difficult combina-
tion to achieve and the difficulty ac-
counts for the very wide variety of de-
signs to be found in fine wide-range
speakers.

Villchur’s speaker system exploits
the faults of both the infinite baffle and
the nonelastic speaker to produce a
synthesis of considerable virtue and at-
tainable with relatively simple means.
We have seen that as we decrease the
cubic volume of air in a box either by
making the box small or by stuffing it
with sound-absorbing material in an at-
tempt to produce a finite infinite baffle,
we increase the stiffness of the remain-
ing air in the box. Why not then use this
stiffness to provide the elasticity or re-
storing force for a speaker which itself
has little or no restoring force? Why
not proportion the volume of air in the
enclosure so that the stiffness it pro-
vides is exactly what is needed to pro-
vide elasticity for the cone? And that is

RADIO-ELECTRONICS
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precisely what Mr. Villchur does do.

The Villchur speaker uses a suspen-
sion so loose that it is unusable in any
conventional enclosure. The resonant
point is below 15 cycles. However, in his
enclosure, the stiffness of the air is
carefully proportioned by the use of
just the right volume to provide the
restoring force or elasticity the speaker
itself lacks.

Specifically, the speaker is designed
to work best at a final resonance of
about 43 or 45 cycles. The Fiberglas-
filled bafile provides this resonance. At
first one might think that the stiffness
of the trapped air would work in only
one direction. Actually, it works both
ways for all springs work both ways.
There is a great advantage in using this
acoustic spring. The elastic properties
of air are linear whereas the elasticity
of a mechanical suspension is not.
Therefore distortion is greatly reduced.
Myr. Villchur says the reduction of dis-
tortion over an equivalent infinite bafile
with a conventional speaker amounts to
a factor of about four.

Furthermore, the restoring force of
the acoustic spring is applied uniformly
to the entire cone, instead of merely the
edges. This improves the smoothness
of the frequency response and mini-
mizes cone breakup caused by the sus-
pension. The system as a whole is
resonant at about 44 cycles but the
response continues to 30 cycles or lower.

The specific curve of the commercial
model does not constitute the limit of
performance for the system. The idea
permits considerable leeway in estab-
lishing overall response. In this specific
model the system was deliberately pro-
portioned to deliver this performance
which in Mr. Villchur’s view more than
adequately meets the needs of high
fidelity today.

As in all things, there is a price to
pay. In this case, it is lower efficiency.
However, with the excellent amplifiers

available today the increased power can

be supplied easily. And a few additional
watts of amplifier output will seem to
many a good trade for excellent per-
formance in a small package.

Some of the principles involved have
been applied previously, though perhaps
not with a full appreciation of what
was being done. Thus in the Klipsch
type horns in which the horn loads one
side, the other side works into a stiff
air load. Speakers for this usage have
very soft, nonelastic suspensions and
clearly obtain part of their restoring
force from the stiffness of the trapped
air, if Mr. Villchur is right. Several
British workers beside Mr. Hartley
have also explored similar paths though
they have not produced a commercial
end product. The Villchur speaker
should be at least a signpost on the
way to perfect sound from a small
package. It is certainly a- dramatic
example of how the most entrenched
preconceptions in the electronic and
audio fields can be disposed of in one fell
swoop, and how vices can be exploited
into virtue. END

JULY, 1955

AMONG IMPORTANT
ACTIVITIES AT HUGHES
IS A PROGRAM INVOLVING
COMPREHENSIVE
TESTING AND EVALUATION
IN CONNECTION WITH
HUGHES-DEVELOPED
RADAR FIRE CONTROL
AND NAVIGATION SYSTEMS

FOR LATEST TYPE

MILITARY ALL-WEATHER

INTERCEPTORS.

Convair F-102
all-weather interceptor,

There is need on our Staff for qualified
engineerswho thoroughly understand
this field of operation, and who have
sufficient analytical and theoretical
ability to define needed tests; outline
test specifications; assess data derived
from such tests, and present an evalu-
ation of performance in report form.

System
Test
Engineers

Engineers who qualify in this area should
have 1 a basic interest in the system concept
and over-all operation of test procedures;
2 experience in operation, maintenance,
“debugging,” development, and evalua-
tion testing of electronic systems, and
knowledge of laboratory und flight test
procedures and equipment; 3 under-
l standing of basic circuit applications at all
frequencies; & initiative to secure sup-
porting information from obscure sources.

SCIENTIFIC AND ENGINEERING STAFF -

Hughes

RESEARCH AND
DEVELOPMENT LABORATORIES

Culver City, Los Angeles County, California
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@ Safe in gales up to 80 m.p.h. without
ugly, hazardous guy wires

@ Free-standing to 50 feet high

& No rusting, ripping or weakened holes

® Big, safe, steel gird-around ties

@ Easy installation and dismantling
@ Sturdy, safe. .. on roof or ground

@ Electro-plated with durable zinc for
high lustre, permanent finish.

PATENT PENDING

Eaelitive /L ATIRAL

LOAD-BEARING JOINTS

No dangerous rust. Arrow X shows
g

open-joint section. Moisture cannot

get in tubing to cause interior rust.

No hazardous holes. Arrow “Y”
shows lateral load bearers lifetime
welded to side of each section leg
with twin 138" fillets. Sections

are bolted vertically. Bear 100%

of load! No load on joints.

No horizontal bolts to tear through.
Nothing stronger or safer.

Only Kuehne has it!

KUEHNE MFG. CO.

TV TOWER DIVISION
MATTOON, ILLINOIS

¥ Say Aee Zoe"

For cotolog sheets, see your “'Kee
Nee'' Mon or write direct.
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HIGH-FIDELITY DICTIONARY

(CONCLUSION)
VU

Abbreviation of volume unit.

Walls

The sides of the grooves in a disec
recording.

Woofer

A loudspeaker designed for low fre-
quencies and used in conjunction with
one or more other speakers designed
for other portions of the audio spec-
trum.

Yow
Cyclic variations of recorded or re-

produced frequencies due to non-uni-
form motion of the turntable.

70-volt line

A line connected to the 70-volt tap
on the output transformer of an am-
plifier. The position of this tap is such
that it will provide 70 volts when the
amplifier is delivering its rated power
output. This system simplifies the
mathematics of impedance matching
since, with 70 volts taken as a stand-
ard, loudspeakers and matching trans-
formers may be labeled in watts as well
as ohms. Loudspeaker impedances are
non-uniform; the lower wattage ones
having highest impedance. With this
constant-voltage system, impedance
matching reduces to the rule: Connect
any number of loudspeakers to the 70-
volt line as long as their wattages add
up to the rated power output of the
amplifier.

TAPE-RECORDING GLOSSARY

The subject of tape recording has be-
come very popular in recent years and,
like high fidelity, it has produced a jar-
gon all its own. Because of the some-
what parallel growth and relationship
of hi - fi and tape recording, many tech-
nical terms are common to both. The
following is a list of terms specifically
associated with the field of tape record-
ing, prepared by the Minnesota Mining
and Manufacturing Co., makers of
Scotch brand tape.

Acetate Film

The super-smooth, transparent plastic
film which forms the tough backing for
approximately 909 of magnetic record-
ing tape made in the world today.

A wind (rhymes with kind)

Magnetic tape wound on the reel with
the dull, oxide-coated side of the tape
toward the inside. This wind is almost
universally used today. Recorder design
determines whether A or B wind tape
is required.

B wind

Tape wound with oxide out. It is sel-
dom used today. Wind can be changed
from A to B by putting a half twist in
the tape and rewinding on the recorder.
Bias

A high-frequency alternating current
fed into the recording circuit to elim-

| inate distortion.

| Bulk eraser

A 117-volt a.c. device used to erase an
entire reel of magnetic tape at once
without running it through a recorder.
A strong magnetic field neutralizes the
magnetic patterns on the tape.

Capstan

The spindle or shaft — often the mo-
tor shaft itself — which rotates against
the tape, pulling it along at a constant
speed on recording and playback.

Dual-track recorder

Usually a tape recorder with a re-
cording head that covers half of the
tape width, making it possible to record
one track on the tape, then turn the
reels over and record a second track in

the opposite direction. Sometimes called
a half-track recovder.

Dupe

Sometimes called a dub or dubbing.
A copy of a tape recording made by re-
cording on one machine what another
machine is playing. Tape recordings are
easy to duplicate by re-recording and
there is a minimum loss in quality from
the original to the copy.

Dynamic range

The ratio between the softest and
loudest sounds a tape recorder or other
device can reproduce without undesir-
able distortion. Usually measured in db.
Editing

Selecting certain sections of a tape
recording or of a number of different
tape recordings, then splicing them to-
gether in the desired sequence. Magnetic
tape is unsurpassed for editing pur-
poses since it can be easily cut and
spliced.

Gap

The tiny distance between the poles
of the recording head, measured in mils.
The head gap of home recorders may
range from 1 mil (.001 inch) down to
%2 mil. The smaller the gap, the high-
er the frequency range of the tape re-
corder can be.

Head

The ring-shaped electromagnet across
which the tape is drawn and which
magnetizes the iron-oxide-coated tape
in a series of patterns. Most tape re-
corders use a combination record-play-
back head and also an erase head.
Some professional machines also have
a monitor head for listening to the re-
corded sound a split second after it
has been put on the tape.

Index counter

An odometer type counter which
makes it possible to note the location of
any particular selection of a tape,
thereby making it easier to find. Many
late model tape recorders feature built-
in index counters.
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_,,. The ONLY Way You Can Get

o

Gl . an FP (Capacitor is to Specify

Because Only Mallory Makes

FP Capacitors

They were introduced by Mallory. For over 15
years they have set the standard of quality and
performance in the industry. And they are avail-
able only from Mallory.

Tmitations are available, of course, but they aren’t
FP’s...and they won’t have this combination
of features that are exclusively Mallory —

When you ask for ‘ 85°C, construction

FP Capacitors... Ability to handle high ripple currents

|
|
be sure you get| m Well suited for voltage doubler circuits
m Ideal for use with selenium rectifiers
Mallory, not an ) )
m Genuine fabricated plate anode
|

imitation.

Corrosive impurities held to less than
7 parts in 10 million

m Long shelf life

m Long service life
|
|

Fast, twist prong mounting
Standardized can size

MATLORY

CAPACITORS « CONTROLS « VIBRATORS « SWITCHES « RESISTORS
RECTIFIERS « POWER SUPPLIES s CONVERTERS ¢ MERCURY BATTERIES

{
APPROVED PRECISION PRODUCTS

P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA ‘ -
<€ & — - i'\ = - o '
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FLYBACK & YOKE
TESTER KIT

LOWEST
PRICED

Checks all Aybacks & yokes
instantly—in or ou? of set!

o Detects even 1 shorted turnt

o Exclusive seporate calibration for
air & iron-core flybacks for accurate
testing of afl types.

o Tests continvity of coils, speakers,
switches, etc.

e large 4%’ meter, 3 colored scales.

o Complete with easy Instructions.

e Compact, rugged, smartly styled.
See it at your jobber todzy. Write for FREE Cataiog cF-7

describing EICO’s 38 Kits and 42 Wired instruments,
Prices 5% higher on West Coast.

ELECTRONIC INSTRUMENT 0., Inc.
® 84 Withers Street, Brooklyn, N. Y,

Only from famous COYNE do you get this
modern up-to-the minute TV Home Train-
ing. Easy to follow instructions—fully illus-
trated with 2150 photos and diagrams. Not
an old Radio Course with Television tacked
on. Includes UHF and COLOR TV. Per-
sonal guidance by Coyne Staff. Practical
Job Guides to help you EARN MONEY
QUICKLY IN A TV-RADIO SALES AND
SERVICE BUSINESS—part time or full
time. COSTS MUCH LESS—pay only for
training—no costly " put together kits'".
SEND COUPON FOR FREE BOOK
SEND COUPON BELO\WV for I'ree Book
and full details including EASY PAY-

MENT PLAN. NO COST OR OBLIGA- |
TION—NO SALESMAN WILL CALL. | ¥

8. W.COOKE, Pres. ® N FOUNDED 1899
ELECTRICAL SCHOOL

A TECHNICAL TRAOE INSTITUTE OPERATEO NOT FOR PROFIT
500 S. Paulina Dept.B5-HT4 Chicago 12, lllinois

L
} COYNE ELECTRICAL SCHOOL

Television Home Training Div.
' 500 S. Paulina St., Chicago 12, 11l., Dept.B5-HT4
' Send FREE BOOK and details of your
ITe]evision Home Training offer.
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Leader and timing tape
| Special, tough, nonmagnetic tape
which can be spliced to either end of a
| tape to prevent damage or breaking off
of the magnetic tape ends and possible
|loss of part of the recorded material.
White in color, it features a 1-inch plaid
marker every 15 inches. Used as a tim-
ing tape, therefore, it can be spliced
between musical selections on a tape,
providing a pause of a given number of
seconds, depending on the tape speed.

Level indicator

A device on the tape recorder to indi-
cate the level at which the recording is
being made, and which serves as a
warning against underrecording or
overrecording. It may be a neon bulb,
a “magic eye” or a VU meter.

Magnetic tape

A high-quality plastic or paper tape
which has been precision-coated by the
manufacturer with a layer of magne-
tizable, iron-oxide particles. The result
is a recording media that is subject to
virtually no wear, can be erased and re-
used and offers the highest fidelity of
reproduction possible today.

Motor board

Also called tape transport mechan-
ssm. The platform or assembly of a tape
recorder on which the motor (or mo-
tors), the reels, the heads and the con-
trols are mounted. It includes those
parts of the recorder other than the
amplifier, preamplifier, loudspeaker and
case.

Oxide

Microscopically small particles of fer-
ric oxide dispersed in a liquid binder
and coated on a tape backing. Red ox-
ide is most common; some magnetic
tapes use a dark green oxide. These ox-
ides are magnetically “hard” — that is,
once magnetized, they remain magne-
tized permanently, unless they are de-
magnetized by exposure to a strong
magnetic field.

Polyester film

Plastic film backing for magnetic
tape used for special purposes where
strength and resistance to humidity
change are important.

Pressure pads

Felt pads mounted on spring-brass
arms which hold the magnetic tape in
close contact with the heads on some
machines.

Pressure roller

Also called capstan idler or puck. A
rubber-tired roller which holds the mag-
netic tape tight against the capstan by
spring pressure to insure constant tape
speed and prevent slippage.

Raw tape

A term sometimes used to describe
tape that has not been recorded. Also
called virgin tape.

Self-powered recorder
Tape recorder containing its own
power supply, either a combination of

wet and dry cells to power the unit or
dry cells in conjunction with a spring-
driven motor.

Single-track recorder

A tape recorder which records only
one track on the tape. Usually a full-
track recording head is used which
covers the full width of the %-inch tape
although some machines use a narrower,
half-track recording head which records
a single track down the middle of the
tape. Output of a full-track recording
is thearetically double that of a half-
track recording, although actually it is
only slightly greater because of im-
proved half-track head design.

Splicing tape

A special, pressure-sensitive, nonmag-
netic tape used for splicing magnetic
tape. Its “hard” adhesive will not ooze
and consequently will not gum up the
recording head or cause adjacent lay-
ers of tape on the reel to stick together.
Cellophane tape should never be used.

Tape guides

Grooved pins of nonmagnetic material
mounted at either side of the recording
head assembly to position the magnetic
tape on the head as it is being recorded
or played.

Tape loop

A length of magnetic tape with the
ends joined together to form an endless
loop. Used either on a standard record-
er, special ‘‘message-repeater” type
units or in conjunction with a cartridge
device, it makes it possible to play back
a recorded message repetitively without
rewinding the tape.
Tape speed

Speed at which tape moves past the
recording head. Standard tape speeds
for home use are 3% and 7% inches per
second (i.p.s.). Faster speeds are 15
and 30 i.p.s. Slower speeds sometimes
used are 17% and 15/16 i.p.s. Faster
speed makes possible improved high-
frequency response, while slower speed
means greater tape economy. If a tape
is recorded at 33 i.p.s., then played
back at 7% i.p.s., all sounds will be
ratsed 1 octave in pitch. Cutting the
speed in half lowers a tone 1 octave.

Threading slot

Slot in recording head assembly cover
plate into which tape is slipped in
threading up the reels for use of the
recorder.
VTR

Video tape recording. Recording and
reproducing television picture-tube sig-
nals on standard — but highest quality
— magnetic tape. It is extremely diffi-
cult to design a tape recorder capable
of handling a wide frequency range up
to 4 me. Usually several magnetic
tracks are recorded side by side on a
L -inch tape at a considerably higher
speed than used in home recording, each
track recording a certain range of fre-
quencies. Improved quality and lower
operating cost are expected to enable it
to replace movie film for TV use. END
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Devices

INDOOR TV ANTENNA, All GABLE ROOF MOUNT, Rohn,
Channel Rembrandt, has 9- for secure durable antenna
position low-loss electronic ori- mounting. Can be mounted by
loosening one bolt. Accommo-
w dates tubing to 1%-inch diam-
eter.—Rohn Manufacturing Co.,
116 Limestone, Bellevue, Pe-
oria, Il

entation switeh. Available in 4
3 finishes—All Channel An-
tenna Corp.,, 47-39 49th St,
Woodside 77, N. Y.

NEW ROTATOR, JFD Roto- angle dispersion for erisp,
King RT400, ditfers from orig- sharp, penetrating articula-
inal model only in control box. tion. Fiberglas construction
Pushbutton and panel-light in- of the main flare. Input power,
5 watts; input impedance, 8
ohms (45-ohm impedance in

%

dication added to right of con-
trol bar.—JFD Manufacturing
Co., Inc., 6101 16th Ave., Brook-
lyn 4, N. Y.

AUTO ANTENNA, Tenna Nau-
tilug, mounts either at front or
rear of car. Adjustable 0-25° model CJ14/45); response, 400-
to match different mounting 9,000 cycles; dispersion, 120-
locations. Model NT-3, for front 60°.—Atlas Sound Corp., 1451
installation, equipped with 4- 39th St.,, Brooklyn 18, N. Y.
foot cable. Model NT3-15, for
rear mounting, equipped with NEW BASE, JKM, for mount-
ing Rek-O-Kut Rondine models
B-12H and B-12 3-speed turn-
tables. Felt cushioning at
mounting-board contact points
provides etfective isolation.
i Takes any transcription arm
to 16 inches. Installation of
turntable and arm is easy as
mounting board lifts out from
base. 17 x 6% x 21 inches.

v > - :\uencusmonl)ng

15-foot cable.—Tenna Manufac-
turing Co., 7580 Garfield Blvd.,
Cleveland 25, Ohio.

LOUDSPPEAKER, Atlas Cobra-
Jector, for paging, talk-back,
intercom, industrial, marine
and mobile applications. Wide-

cushioning

These new books
can help you get
ahead in electronics

TRANSISTORS—THEORY AND
PRACTICE—No. 5l

Rufus P. Turner ex-
plains transistors for
the practical man. Gives
applications in well-
known circuits. Con- I
tains guide to charac-
teristics of commercial
transistors. 144 Pages.

$2.00

TV REPAIR TECHNIQUES—No 50
Top technician-writers
tell you how to recog-
nize and correct quick-
ly the tough servicing

problems which stump
even the experts. Will
help you do a better
job faster. 128 Pages.

GEEO

$1.50 - ORDER NOW

See Coupon Dl.l pg..”é : From Your
Gernsback Publications, Inc. § |~ eRE
Publishers of RADIO-ELECTRONICS _DISTRIBUTOR

25 West Broadway New York, N.Y. |

JULY, 1955

HERE'S WHAT YOU GET

100 High Stability ERIE Dis¢
or Tubular Ceramicons

18 Popular Values

Handy, Convenient 18 Section
Plastic Storage Case

Exceptional Value

THE NEW

DISC\a/ndg’
| CERAMICON

HERE’'S WHAT YOU SAVE
REGULAR PRICE

100 ERIE Disc or
Tubular Ceramicons . . .. $15.00

18 Section Plastic Case. 1.75
Total Value $16.75

YOU PAY.......... $10.65
YOU SAVE......... $ 6.10
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ERIE ELECTRONICS DISTRIBUTOR DIVISION
ERIE RESISTOR CORPORATION

ERIE, PA.
Factores: ERIE s TRENTON, ONTARIO
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RCA INSTITUTES, INC.

A SERVICE OF RADIO CORPORATION of AMERICA
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HOME STUDY COURSE

trains you in the “why” and ‘“how"’
of Color TV Servicing

‘Study Color Television Servicing from the very source
of the latest, up-to-the-minute Color TV develop-
ments. Train under the direction of men who are
experts in this field. Take advantage of the big future
in Color TV through RCA Institutes’ Home Study
Course, which covers all phases of Color Servicing.
It is a practical down-to-earth course in basic color
theory as well as how-to-do-it TV servicing techniques.

This color television course was planned and de-
veloped through the efforts of instructors of RCA
Institutes, engineers of RCA Laboratories and train-
ing specialists of RCA Service Company. You get
the benefit of years of RCA research and development
in color television.

Because of its highly specialized nature, this course
is offered only to those already experienced in radio-
television servicing. Color TV Servicing will open the
door to the big opportunity you've always hoped for.
Find out how easy it is to cash in on Color TV.

SEND FOR FREE BOOKLET
® NO SALESMEN WILL CALL

350 WEST FOURTH STREET, NEW YORK 14, N.Y.

DEPT. RE-7-55

Without obligation on my part, please send
me a copy of your booklet on the Home
Study Course in Color TV Servicing.

NAME

ADDRESS

CITYy ZONE STATE

NEW DEVICES

Available in mahogany (model
12M ), blonde (model 12B).—
JKM, Inec., 13 W. Hubbard St,,
Chicago 10, Ill.

LOUDSPEAKERS, University
models CIB and CMIL. Re-
flexed cobra air column for
wide-angle horizontal sound
dispersion. Efficient pickup and
delivery for paging and talk-

back.

Model CIB: built-in hermet-
ically sealed driver unit assem-
bled to reflex air column ter-

(L 113 1)

minating in cobra-shaped wide-
angle bell. Rated 12 watts con-
tinuous duty with response of
300-13,000 cycles. Horizontal
dispersion of sound, 120°; ver-
tical dispersion, 60°. 7% x 14 x
12 inches.

Model CMIL: similar to CIB,
except screw-in driver wunit
with 74-18 screw thread is used.
Rated 3 watts continuous duty
with response of 400-13,000
cycles. 6-7/32 x 9% x 8-7/16
inches.—University Loudspeak-
ers, Inc., 80 S. Kensico Ave,
White Plains, N. Y.

DIRECTIONAL COUPLERS,
Blonder-Tongue, for master TV
lines and outlets. Models MDC-
2 (illustrated) for 2 outlets
and MDC-4 for 4, supply ef-
fective reverse isolation from
14 to 30 db over entire v.h.f.
band. Permit direect TV out-
lets and branch cables from

MODEL MDC-2

which tapoffs may be made.
Splitting loss only 38 db for
MDC-2, 6 db for MDC-4. Require
no power. May be mast- or
pole-mounted with bracket and
strap. Weather shield protects
cable connections. Impedance-
matched coax receptacles han-
dle either RG-11/U or RG-59/U
coax lines. — Blonder-Tongue
Labs., Inc., 526-536 North Ave.,
Westfield, N. J.

MICA CAPACITORS, Corneli-
Dubilier Super Micadon, provide
5 to 6 times capacitance, 10 to
34 times higher insulation re-
sistance, nearly 20 times the
moisture resistance, and up to

«Eﬁ-é" =

- F-S
-
=

19 times the life expectancy
possible in conventional units
of same size.—Cornell-Dubilier
Electric Corp., South Plain-
field, N. J.

CERAMIC CARTRIDGE, Shure
Music Lover, (furnished with
magnetic input adapter) elim-
inates induced hum, cartridge
drag caused by magnetic at-
traction to steel turntables;

(Continued)

improves tone quality; in-
creases record and needle life;
has higher output. Relative re-
sponse not affected by load re-
sistance. Twin-lever needle
shift transport—no cumber-
some turnover mechanisms.—
Shure Brothers, 225 W. Huron
St., Chicago 10, Ill.

REPLACEMENT FLYBACKS,
Stancor A-8138 and A-8261.
A-8138 replaces Emerson 738-
079 and 738084 in 60 models
and chassis. A-8261 exact re-
placement for Majestic and

Muntz part numbers €9.253-1,
-2, -E and €9.259. Used in over
48 models and chassis—Chi-
cago Standard Transformer
Corp., Addison and Elston, Chi-
cago 18, Ill.

PROTECTIVE CAP, Sylvania
Pin Cushion, fits snugly over
base pins of TV picture tube,
reducing accidental damage to
them. Prevents bent or broken
pins, especially in shipping or

when socket is removed during
servicing; keeps pins clean and
makes it easier to slide ion-trap
magnet over tube base. Plas-
tic, lightweight, durable, easy
to handle—Sylvania Electric
I}\’Iroii'ucts Inc., Seneca Falls,

CAPACITY METER, Heath CM-
1, stresses speed and conveni-
ence, as in quality control

RADIO-ELECTRONICS
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NEW DEVICES

work or production-line test-
ing, service shop or laboratory.
Measures capacitance directly,
withoutealeulation,from 100 yuf
to 0.1 uf. Capacitor is con-
nected to binding posts, cor-
rect range selected and capac-
itance value read directly on
4%-inch meter. Residual capac-
itance less than 1 puf. Not sub-
ject to hand-capacitance effects.
Lowest range indicates capaci-
tance of tuning capacitor as it
is rotated—Heath Co., Benton
Harbor, Mich.

REACTIVATOR, Electronic Test
Instrument Vitameter, main-
tains and improves C-R tube.
Facilities to analyze perform-
ance characteristics, locate and
remove interelement shorts,
repair open elements, weld
open filament circuits, restore
emission. Reactivation of pie-

ture-tube cathode accomplished
by dynamic sweep between
cathode and grid, removing gas
ions and stale emitting materi-
al from cathode surface. Pro-
vides information as to tube’s
approximate life expectancy.—
Electronic Test Instrument
Corp., 13224 Livernois Ave.,
Detroit 38, Mich.

THREE-INCH OSCILLO-
SCOPE, Hickok model 385R,
available in rack mount. Has
6-section unitized circuit con-
struction similar to Armed
Forces equipment. Sections
available as individual replace-
ment units. Provision for Z-
axis modulation. D.c. vertical
and horizontal amplifiers, fully

compensated horizontal and
vertical attenuators, C-R tube
inclined at 20° with retractable
light shield. Frequency range:
vertical amplifier, d.e. to 4 me,
3 db down; horizontal amplifier,
d.c. to 500 ke, 3 db down; sweep
circuit oscillator, 3 cycles to
50 ke. Input impedance: ver-
tical amplifier, 2.2 megohms,
25 upf; horizontal amplifier,
2.2 megohms, 25 uuf-—Hickok
Electrical Instrument Co., 10531
Dupont Ave., Cleveland 8, Ohio.

TRANSISTOR NOISE METER,
Radio Receptor, furnishes in-
formation on noise figure of
transistor in single reading by
inserting transistor into socket.
Noise meter contains novel,

(Continued)

rapid-insertion transistor sock-
et so that it may be used in
conjunction with other tran-
sistor test equipment with sin-
gle insertion of a transistor.

Useful for large-scale users—
manufacturers of radio receiv-
ers, hearing aids. 107 x 21% x

16% inches.-—~Radio Receptor
Co., Inc, 240 Wythe Ave,
Brooklyn, N. Y.

TEST EQUIPMENT., Simpson
Varidot white dot generator,
model 434 has 300-ohm r.f. out-
put, adjustable vertical syn-
chronization, adjustable dot
size which provides receiver
transient-respense check, posi-
tive or negatlve video output.
Checks hum in color and black-

& e g
bogg V}g

and-white receivers. Line qual-
ity tester, model 397, indicates
adequacy of existing power line
to furnish current value from

13 to 50 amp.—Simpson Elec-
tric Co., 5200 W. Kinzie St.,
Chicago 44, 111,

SIGNAL GENERATOR, Triplett
3432-A, covers 160 ke to 110
me with no frequency skips,
for AM-FM radio, monochrome
or color TV s=mervicing, R.f.
circuits double shielded with
copper steel. Cathode-follower
output provides stability by
acting as buffer to oscillator.

Jacks, for internal modulation
or audio output, both con-
trolled by audio control for vari-
able modulation or a.f. output.
Large etched aluminum dial,
step type 3-position attenuator,
and planetary drive action.—
Triplett Electrical Instrument
Co., Bluffton, Ohio. END

All specifications given on these pages are from manufacturers' data.

JULY, 1955

*"EDU-KIT""

LEARN RADIO AT HOME WITH THE PROGRESSIVE RADIO

MAIL TODAY.

- v,

BUILD 15

CIRCUITS AT HOME
With the New Improved

1955 Progressive Radio
“"EDU -KIT”

NOW INCLUDES
RECEIVER,
TRANSMITTER,
CODE OSCILLATOR,
SIGNAL TRACER
CIRCUITS

o ATTRACTIVELY GIFT PACKED
o FREE SOLDERING IRON

o NO ADDITIONAL PARTS NEEDED
o EXCELLENT BACKGROUND FOR TV
o 30 DAY MONEY-BACK GUARANTEE
o SCHOOL INQUIRIES INVITED

° ABSOLUTELY NO KNOWLEDGE OF RADIO NECESSARY

WHAT THE PROGRESSIVE RADIO
"EDU-KIT" OFFERS YOU

Our Kit is designed to provide a fundamental backaround in radio, with
the basic facts of Rndlo Theory and Construction Practice expressed s-mply and
clearly, You will gain a knowledge of basic Radio Principles involved in Radio
Reception, Radio Transmission and Audio Amplification,

You will learn how to identify Radio Symbols and Diagrams: how to build
radios, using regular radio circuit schematics; how to mount various radio parts;
how to wire and soider in a professional manner. You wil) [carn proper chassis
layout. You will tearn how to service and troubie-shoot radios. You will learn
(éogc 'Vou will receive training for F.C.C. Novice License. You will learn High

ideli

In brief, you will receive a practical basic education in Radio, worth many
times the smalil price you pay.

The Progressive Radio ‘‘Edu-Kit’' was specifically prepared for any person
who has a desire to learn Radio. The Kit has been used successfully by young
and old in all parts of the world. 1t is not necessary that you have even the
slightest background in science or radio

The Progressive Radio ‘'Edu-Kit’ is used by many Radie Schools and Clubs
in this country and abroad. It is used by Armed Forces Personnel and Veterans
throughout the world.

The Progressive Radio ‘‘Edu-Kit'' requires no instructor. All instructions
are included. All parts are individually boxed, and identified by name, iilustra-
tion and diagram. Every step involved in hulld-ng these sets is carevully ex-
plained.

PROGRESSIVE TEACHING METHOD

The Progressive Radio ‘‘Edu-Kit’’ comes complete with instructions. These
instructions are arranged in a clear, simplc and progressive manner. The theary
of Radic Transmission, Radio Rcception, Audio Amplification and servicing by
Signal Tracing is clearly explained. Every part is identified by illustration and
diagram. You will learn the function and theory of every part used.

The Progressive Radio ‘“‘Edu-Kit uses the principle of ‘‘Learn by Daing'’.
Therefore you will build radio circuits, perform jobs, and conduct experiments to
illustrate the principles which you learn. These circuits are designed in a modern
manner, according to the best principles of present-day educational practice. You
begin by building a simple radio. The next set that you build is slightly more
advanced. Gradually, in a progressive manner, you will find yourself constructing
still more advanced multi-tube radio sets. and doing work like a professional
Radio Technician. Altogether you will build Receiver., Transmitter. Code Oscil-
Iator and Signal Tracer Circuits—15 in all. hese sets operate on 105-125 V.

-DC. For use in Foreign Countrles having 210-250 Volit Source, an Adaptor
for 210-250 V. AC-| DC operahon is avallable

THE PROGRESSIVE RADIO “EDU-KIT” IS COMPLETE

You will receive every part necessary to build 15 different radio circuits,
Qur “‘Edu-Kit'’ contains tubes, tube sockets. variable, electrolytic, and paper
condensers, resistors. tie strips, coils, hardware. tubing. etc. No solder or wire
included.

Every part that you need is included, These parts are mduvudually pack
aged, so that you can easily identify every item. A soldering iron is inclu .
well as an Electrical and Radio Tester. Complete, easy-to-follow mstruct.ons 1ro
provided. Al parts are guaranteed, brand new, carefully selected and matched.

In addition, the ‘““Edu- Kit'" now contains lessons for servicing with the
Progressive Signal Tracer, F,.C.C. mstructmns auizzes, High Fidelity instructions.

TROUBLE-SHOOTING LESSONS

Trouble-shooting and servicing are included. You will be taught to recognize
and repair troubles, You will build and learn to operate a professional Signal
Tracer. You receive an Electrical and Radio Tester, and learn to use it for radio
repairs. While you are learning in this practical way, you will be able to do
many a repair jJob for your neighbors and friends, and charge fees which will
far exceed the cost of the ‘‘Edu-Kit'’. Here is your opportunity to learn radio
quickly and easily, and have others pay for it..

FREE EXTRAS

ELECTRICAL & RADIO TESTER e ELECTRIC SOLDERING IRON
TVBOOK e QUIZZES @ FREE CONSULTATION SERVICE @ HI-FI GUIDE

Progressive ''Edu-Kits'' Inc. 497 Union Ave Brooklyn Ml NAYS
- NN BN S N BN BN BN B B B W - = uw
MAIL TODAY—Order shipped same day received.
30-Day Money-Back Guarantee. Include ALL FREE EXTRAS
] Send "'Edu-Kit'' Postpaid. | enclose full payment of $19.95 {U.S.A. only

RADIO

ONLY

192
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I [ Send '"Edu-Kit'' Postpaid. | enclose full paymenfof $20.95 (Oufsxde U.S.AL).
(] 210-250 V. Foreign Line Voltage Adapter for ''Edu-Kit''—$2 5

ID Send ''Edu-Kit"" C.O.D. | will pay $19.95 plus postage (U.S.A. only).
[J | wish additional information describing '"Edu-Kit'".

l [] Send me FREE Radio-TY Servicing Literature. No Obligation.

l Name......
l Address...

.‘-

No Obligation.

PROGRESSIVE “EDU-KITS” INC.

497 UNION AVE., RM. 106-G. PROGRESSIVE BLDG., BROOKLYN 11, N.Y_l
N OIS OGN SN S G BN BN DN Gw BN BN 59 mm G BY BN e BN W

95


www.americanradiohistory.com

you can
actually

Ssee

with the

ULTAMATIC

All Channel TV Antenna

NOW.. C-D designs the finest TV Antenna. .. the first
antenna with which you can actually SEE the differencel
Perfectly synchronized for monochrome and COLOR

TV. The most uniform gain response that does not vary more
than 8 D.B. on any channel across the band. Other features
include low voltage standing wave ratio . . . higher front-to-back
ratio .. .speedy assembly. . . aluminum screen reflector. ..
dipole and boom of heavy gauge, seamless tubing.

CAPACITORS - ANTENNAS - ROTYORS -

C’o«w&ﬂ)’mﬁg
CORNELL-DUBILIER

SOUTH PLAINFIELD, N, J.

D@pwdaﬁr&

VIBRATORS *+ CONVERTERS

ST _RAL

Amazingly powerful! Playvs while
you wear it. 100 mile recehtion
using  just its own antenna,
Tunes entire broadeast band

with sharp selectivity.

BUILD YOUR OWN—New book
has complete instructions. How-
-to-do-it hook $1.98 ppd. Also
a basic kit consisting of attrac-
tive pre-drilled case. “‘outline’
chassis, and all the nhecessary
non-electronic  parts and hard-
ware $2.98 ppd. Combination of
book and basic Kit. SPECIAIL
$3.98 pusipaid.  Send posteard
for FREFE descriptive literature.

HUCKERT ELECTRONICS—Box 7400-C2, Washinaton 4,D.C.

NEW TV BUSINESS

N CALLBACKS $] 00 in

HEAVY SALARIES
TRUCKS TO KEEP The Mail
Wilt Bring Complete Booklet
TELECOM, Box 926, Los Gatos, Cal,
96
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= YOU OWE IT T0 YOURSELF!

1f you buy Radio & TV Receiving and Special
Purpose Tubes — for replacement — for re-
pair — for PROFIT — you owe it to your-
self to send today for our FREE complete
listing — top quality tubes — individually
boxed — guaranteed for ONE YEAR, at sen-
sationally LOW DI'RICESI

|
ELECTRON U ¥ E TORP OF AMERICA

580 Broadway, New York 12, N. Y., WOrth 6-2091

RADAR

Our school is now introducing a correspond-
ence course in Radar, Microwaves, and Loran.
Get your FCC endorsement, high paying job
in industry as a radar technician. Special
introductory offer. Write

PROGRESSIVE ELECTRONICS
P.O. Box 543

INSTITUTE
Akron 9, Ohio

new
Tubes &

Transistors

6DEb

A sharp-cutoff pentode of the seven-
pin miniature type, the 6DE6, has been
announced by RCA. Designed especially
for use in the gain-controlled video i.f.
stages of television receivers using a
40-me 1.f., it is also well suited for use
as an r.f. amplifier in v.h.f. TV tuners.

The 6DE6 features a controlled grid-
1 voltage of —5.5 for a transconduct-
ance of 600 micromhos minimum. This
cutoff characteristic makes an a.g.c.
amplifier unnecessary in certain TV
receiver designs and minimizes over-
load distortion and cross-modulation
effects in i.f. stages. In addition, this
tube has high transconductance com-
bined with low capacitance values which
contribute to high gain per stage.

The 6DE6 has separate base pins for
grid 3 and cathode. This arrangement
facilitates the use of an unbypassed
cathode resistor to minimize changes in
input ‘loading and input capacitances
with change in bias without causing
oscillation which might otherwise :e-
sult if grid 3 were internally connected
to the cathode.

3B2

The 3B2, a glass-octal type of half-
wave vacuum rectifier using an in-
directly heated cathode, has been an-
nounced by RCA. The double-ended
tube is designed for use as a rectifier
of high-voltage pulses produced in the
scanning systems of black-and-white
and color television receivers.

Rated to withstand a maximum peak
inverse plate voltage of 35,000, the 3B2
can supply a maximum peak plate
current of 80 ma and a maximum
average plate current of 1.1 ma. Socket
connections are shown in the diagram.

*

% NTERNAL CONN-
3B2

DO NOT USE

To aid in corona reduction, any or all
of the following socket terminal connec-
tions are permissible: pins 1, 3, 5 and
7 may be connected together; pins 2, 6,
and 8 may be connected together; pin 4
may be connected to either pin 2 or 7
or may be used as a tie point for a
heater dropping resistor. The heater
of the 3B2 is designed for operation at
3.15 volts which may be obtained from
the high-voltage pulse transformer.

RADIO-ELECTRONICS
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NEW TUBES AND TRANSISTORS (Continued)
6CN7, 6BHS

Two new tubes designed for 600-ma
series-string operation have been an-
nounced by G-E.

The 6CN7T is a combination duplex-
diode and high-mu triode which features
a center-tapped heater that can be used
either in series-string or parallel-heater
circuits. The triode section is elec
trically identical to the triode of a 6TS,
and the tube is designed for service as
a combined horizontal phase detector
and reactance tube. The triode section
may also be used in synec separator, syne
amplifier and audio amplifier circuits.

Maximum triode plate voltage is 300;
plate dissipation is 1 watt. In typical
class-A amplifier service the amplifica-
tion factor is 70. The maximum con-
tinuous current rating of each high-
perveance diode is 5 ma.

The 6BHS8 is a general-purpose sharp-
cutoff pentode and medium-mu triode,
similar to the 6AUS8 but usable where
lower triode amplification is desired.
The triode section, designed for use as
a phase detector or vertical oscillator,
may also be connected as a diode for
video detector service. The high figure
of merit of the pentode section makes
it particularly suitable as an i.f. or
video amplifier.

Maximum pentode plate voltage rat-
ing is 300; plate dissipation 3 watts.
In typical class-A service its transcon-
ductance is 7,000 micromhos. The triode
plate is also rated at 300 volts, the
plate dissipation is 2.5 watts and the
amplification factor is 17 in class-A
service.

G-E service-designed tubes

Six new tubes, especially developed
for replacement in TV receivers, have
been announced by G-E. They feature
sturdier construection and in some cases
the envelope size has been changed
either to save space or increase heat
dissipation.

The 6BG6-GA features a new beam
shield that masks stray electron bom-
bardment from the micas and bulb. The
new bulb is straight-sided, narrower
and shorter than its prototype. The
tube is highly shock-resistant, with the
bottom mica now braced against the
glass.

The 6CD6-GA and 25CD6-GA have
a new mica design that prevents are-
over which causes horizontal picture
streaking. Plate areas have been in-
creased to provide for 7,000-volt posi-
tive-pulse peaks and 20-watt plate
dissipation (as compared with 6,600-
volt and 15-watt ratings of prototypes).
The tubes are smaller in size and
sturdier in construection.

The 6SN7-GTB features 10.5-second
heater warmup to match other heaters
in series-string circuits. The new tube
has all the features of the 6SN7-GTA
with which it is interchangeable.

The 6J6 elements and structure have
been redesigned to reduce microphonics
greatly.

The 6 AV5-GA features a larger bulb
and larger plate, permitting greater
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FIL-CHECK

The Only Instantaneous

Heater or Filament Checker

® CHECKS ALL TUBES INCLUDING
PICTURE TUBE
NO SETTINGS, NO CONNECTIONS. NO
BUTTONS TO PUSH
OPERATES WITH CHEATER CORD ON
ANY LINE—AC or DC
SAVES TIME AND MONEY IN CHECK-
IS';YGS OPEN HEATER IN SERIES-HEATER
CHECKS ANY CIRCUIT OR APPLIANCE
FOR CONTINUITY

$3.25

Servicemen’s Net

IMMEDIATE DELIVERIES — REG.

380 WOODCLEFT AVE., FREEPORT, LONG ISLAND, N.Y.

ALL-CHECK

Compact
Multi-Purpose Checker

® CHECKS INTER-ELEMENT SHMORTS IN
AlL TUBES
CHECKS OPENS, INTERMITTENTS,
LEAKAGES OR SHORTS IN PAPER.
MICA, OIL & ELECTROLYTIC CON-
DENSORS
CHECKS WHMHETHER VOLTAGE IS AC
OR DC (AND POLARITY IF DC) FROM
80 VOLTS TO 660 VOLTS
CHECKS CIRCUIT CONTINUITY AND
COMPARATIVE RESISTANCE TO AP-
PROX 20 MEGOHMS—FASTER TMAN
AN OHM-METER

$14.95

Servicemen’s Net

DISTRIBUTOR DISCOUNTS

Watch For The August Issue Of

Radio-Electronics
ON SALE — JULY 26th

DOUBLE DUTY
AC/DC RADIO KIT

with Baby Sitter Attachment
Radio kit includes 5-tube superhet

receiver and amplifier in smartly
 finished custom WOOD CABINET.

&‘é Baby sitter attachment includes
" switches, complete wiring, 4" speaker.
|

Comes with full assembly instructions.

Rodio kit..$13.95  Attachments..$6.95 ¢
\FUN TO ASSEMBLE — A PLEASURE TO HAVE % J
clﬁClE ELECTRONICS PRODUCTS cOMPANY

39 East 19th Street, New York 3, N. Y.

URANIUM PROSPECTORS
EQUIPMENT

5 Tube Geiger Kits $39.50—Books—Maps—Scin-
tillators—Parts: Buy Direct from factory & save.
Send $1.00 for Geiger & Scintillator diagram
plus other free information.

URANIUM PROSPECTORS EQUIPT.
13833 San Antonio Dr,
Dept. RE

Norwalk, Calif.
ENJOY 3 COLOR TELEVISION
FILTER SCREEN NOW

Changes dull eye-straining black and white pictures
inta seautifu! color tones. Seconds to attach. No tools
used. Helps eliminate glare and snow in fringe areas,
Order direct. Send $1 for screen size up to 167, $1.25
size 177, $1.50 size 20", $2 size 21", $2.50 sizc 24",
$3 size 27”. We pay postage except on C.0.D. orders,
Satisfaction guaranteed. i

welcomed.

Zingo Products, Johnstown 13, New York

ELECTRONIC SUPPLIES

For Experimenters—Service—Industr
S M cHASSIS—Contains 8000 ohm plate
parts._ B - e e T—— S .
WESTERN ELECTRIC STEPPER SWITCH 6 or 12
D.C. 44 stens in model railroad application will show
switchibtocks and  operate signals as  loco  rifes—Worth
over $30,00... R i
POCKET BATTERY TESTER—"hinZ Sol.”
Brand New. boxed insir. sheet. Preclsion desigtned ami-
meter will accept batteries and Zive actual dynamic indi-
cation -f condition....._ ceeee.%1.49 ea.—4 for $5.00

clude postage with order

1o
REX RADIO SUPPLY new S350 509" 25

Y. CO 7-1617

Inquiries from dealers also

Yy
relay—uther
00

Voit

0 ea.

York 7, N.

e~ HERE IS LATE INFORMATION IN A
HANDY FORM FOR RADIO AND TELEVISION
REPAIRMEN, SERVICEMEN AND STUDENTS

=== | 2 VOLS.?6 “7avouis’l mo.

MAUDELS T.V.-RADIOD
SERVICE LIBRARY —
Highly Endorsed—1001
Facts—Over 1552 Pages—
625 Illustrations, Diagranis
of Parts. Presents Impor-
tant Subjects of Modern
Radio, Television, Indus-
trial Electronics, F.M., Pub-
lic Address Systems, Auto,
Marine & Aircraft Radio,
Phonograph Pick-Ups, ete.
IT PAYS TO KNOW!
The Basic Prineiples —
Construction—Installation
— Operation — Repairs —
Trouble Shooting. Shows
ITow to get Sharp, Clear
T.V. Pictures. Install Aeri-
als—How to Test. Explains
Color Systems, Methods of
Conversion, Terms, ete. In-
cludes Ultra High Fre-
quency (U.H.F.)—Valu-
able for Quick Ready Ref-
erence & Home Study. Tells Ilow to Solve T.V.
& Radio Troubles—Answers Your Questions

Get this Information for Yourself.
7 DAY TEST—ASK TO SEE IT!

»e--------MAIL ORDER----------

AUDEL, Publishers,49 W. 23 St., N.Y. /0, N.Y.
Mail AUDELS T. V. RADIO SERVICE LIBRARg 2 Vols. $56on 7
days free trial. 1f 0. K. 1 will remit $1 in 7 days and $1 monthly
until $6 is paid. Otherwise | will return them.

5 | Name_____

Address

Occunation___

Employed by. BE
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American ‘‘501” .
Series Microphones

Lightweight, rugged, easy to handle . ..
true-to-life in fidelity of voice pickup.
The new American 501" Series pre-
sents a complete line of dynamic or
carbon hand microphones to improve
all types of voice communications.

The attractive styling is completely
functional . . . the gently curg:ed case
fits easily into the hand. Positive opera-
tion under all conditions is provided
by a specially designed cantilever
switch. The case is made of die cast
aluminum to assure durghility and
minimum weight. '

There's a model for every need:

® Moblile
Communications

Police
Ship-to-Shore
Aircraft
Amateur

To be heard and understood

.. .start with an American Mi-

crophone. Write for complete

details and specifications to-
‘ day. Ask for Bulletin 501.

AMERICAN
microphone

company
370 South Fair Oaks Ave., Pasadena 1, Cal.

AN ELGIN NATIONAL WATCH
COMPANY AFFILIATE

NEW TUBES AND TRANSISTORS

heat radiation and cooler operation.
This tube also contains a beam shield
to mask stray electron bombardment
from the micas and bulb, stabilizing
tube performance. The redesigned micas
reduce high-voltage arcing.

2N38A

A p-n-p junction transistor designed
for hearing-aid applications, the 2N38A
has been announced by CBS-Hytron.
This new transistor is especially de-
signed for low-noise operation. Its
peak maximum noise rating is 27 db
per microvolt at a frequency of 1 ke,
with a load resistance of 20,000 ohms
and an input resistance of 1,000 ohms.

This germanium transistor is directly
interchangeable with the 2N38, differing
only in the special low-noise char-
acteristic. Its nickel silver can, 0.330
inch long by 0.225 inch in diameter, is
hermetically sealed. Its maximum rat-
ings are: d.c. collector voltage, —20;
d.c. collector current, 8 ma; collector
dissipation at 25° C, 50 mw.

2N108

Another CBS-Hytron transistor de-
velopment is type 2N108, a matched
pair of transistors now being used in
the class-B audio output stage of port-
able radios. The high efficiency of these
transistors combines with that of their
class-B cireuit to give nearly doubled
battery life.

The 2N108 pair is capable of at least
35 mw of power output with a total
harmonic distortion not exceeding 107
at 100 cycles and with an efficiency of
over 50¢ from a 3.5-volt battery.

Construction of the 2N108 pair fea-
tures heremetic sealing. Their dimen-
sions are the same as those of the
2N38A.

When used in a typical push-pull

PRI. Z: 100K SEC. Z:15K CT

En %l‘
2.
ngs

class-B circuit (see diagram), typical
operating conditions are: collector volt-
age, -3.5; effective load resistance
(collector to collector), 400 ohms; input
signal (for power output given), 3.5
volts; base bias, —0.125 volt; collector
current (zero signal), 6 ma; collector
current (for 35-mw power output), 21
ma; power output, 35 mw; distortion,

10%.

{ PRIZZ: 400 (T

150n

SEC 2=l

6570

A new vacuum type phototube with
operating characteristics that make it
suitable for industrial applications such
as electronic beverage- and ampule-
inspection equipment has been an-
nounced by RCA.

(Continued)

The tube, the 6570 (see photo), is
designed for use where a low order of
microphonics and high sensitivity in
the red and near-infra-red region of
the spectrum are required. Because of
this response the tube may be used
with an incandescent light source.

The nonhygroscopic base of the 6570
increases the resistance between anode
and cathode pins about 10 times higher
than conventional bases and makes
possible a greater output for a given
light input under conditions of high
humidity.

The 6570 has a maximum anode-
supply voltage rating of 55, a maximum
average cathode current rating of §
pamp, and an average luminous sensi-
tivity of 30 wamp per lumen.

4W300B

This radial-beam tetrode has been
announced by Eitel-McCullough. The
tube is rated at 300 watts plate dissipa-
tion and delivers 140 watts useful power
at 500 me in coaxial-cavity amplifier
cireuit. END

Ravio Thirty-Five Pears Ago

In Gernsback Publications

HUGO GERNSBACK

Founder
Modern Efectrics -
wireless Association of Americ
Eleetrical Experimenter
Radio News
Seience & Invention
Television . s ..
Radio-Craft
Short-wave Craft .
Television News ...

Some of the larger libraries still have copies of ELEC-
TRICAL EXPERIMENTER on file for interested
readers.

In July, 1921, Science and Invention
(formerly Electrical Experimenter]

Chicago Police Use Radiophone

Radio Lullaby

Working Two Radio Watches Simulta-
neously, by Arthur H. Lynch

CORRECTION

In Fig. 3 of the article “TV Signal
Circuit Feedback” in the June issue,
the scope is shown connected across
the peaking coil. It should be connected
across the detector load resistor con-
nected between the coil and ground.

Our thanks to the author, Robert G.
Middleton, for spotting and reporting
this error.

RADIO-ELECTRONICS
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radio-electronic

NOVEL SQUELCH |

Most squelch circuits depend on the
amplitude rather than the readability
of the incoming signal. They cannot
distinguish between noise and signal.
The a.v.c. voltage controls the squelch,
so annoying noise bursts appear in the
output.

The squelch circuit shown in the dia-
gram is independent of signal strength.
It works on the basis of signal-to-noise

of the d.c. amplifier (V2). This tube|
controls the bias on the grid of V1, the
set’s first a.f. amplifier. When no signal
is being received, the grid of V2 is
several volts positive, causing it to
conduct heavily and drive V1 to cutoff.

An incoming signal high enough
above the noise to be readable reduces |
the receiver noise so the bias on V1
drops and allows it to conduct normally. l

2ND DET
270K B+
{F OUTPUT TRAANS (EATI TO 28D AF AMPL,OR OUTPUT
b ]6sQ7 >
4 W% Logequw o
1T =
L ol 100wyt
- T ki
0wt | S 500k INS4

€
éweo

T0 AVC LINE

+150-250v

ratio and will open on any readable
signal—even in the presence of the
rapidly varying noise common to mobile
operation. The circuit is controlled by
the voltage fed to the grid of the
receiver’s first audio amplifier, thus
no elaborate circuit modifications are
needed. I have installed this squelch
on AM, FM, v.h.f.,, and low-frequency
receivers with equally good results. It
uses only one tube and a few small
components.

In any high-gain receiver there is
considerable quieting (reduction in
background noise) when a signal is
received. This is most apparent in the
high-frequeney noise and hiss com-
ponents above 5,000 cycles.

In this circuit the pentode section of
the 6U8 is used as a bandpass amplifier
for frequencies above about 5,000 cycles.
In communiecations circuits of the type
where squelch circuits are normally
required, little or no audio signal will
be fed to the bandpass amplifier. In
the absence of a signal, background
noise in the receiver is high. Fre-
quencies above 5 ke are passed by V3
and are rectified by the 1N54 diode to
produce a positive voltage on the grid

CATHODE

The information on cathode followers
in the June, 1954, installment of “High-
Quality Audio” was a great help in

JULY, 1955

A burst of atmospheric static closes}
the squelch if it is open but will not |
open it if it is closed. In the presence |
of heavy atmospheric static the re-|
ceiver silences itself at each crash—a |
very desirable feature for anyone who
has to monitor a low-frequency circuiti
for haurs during a heavy thunderstorm.

Parts values are not critical except |
for the cathode resistor of V1. About
10,000 ohms is optimum for a 6SQT |
with a 180-volt B supply. Its value|
varies with the type of audio tube. Try
a variable resistor and set it at a point |
that gives sharp, definite opening and |
closing of the squelch. :

A few words of caution when using |
this circuit: The receiver must have
relatively high gain and must not have |
regeneration in its r.f. or i.f. circuit.l
Poor cperation of this circuit can occur
if the receiver’s noise actually increases |
when receiving a weak signal. This is
a common fault of surplus v.h.f. re-
ceivers.

The squelch will not open on a weak!
signal that is beating with another bo|
produce an audio note above about 4|
ke. Don’t use it if you expect hetero- |
dyne interference. John S. Hill

FOLLOWER
solving a problem that troubled me for
a long time. There was a congiderabile
amount of hum pickup on the audio

TAKE ADVANTAGE OF

Hlma’a...

SPECIAL
INTRODUCTORY
OFFER ON

POCKET SIZE
MULTIMETER

THE WORLD'S MOST RELIABLE
TROUBLE SHOOTER FOR . . ..
v ENGINEERS
v SERVICEMEN
v AMATEURS
Y STUDENTS

SUPPLIED
COMPLETE
WITH
TEST
LEADS

ATTRACTIVE
BLACK
METAL

CASE
AND
BAKELITE
CABINET

NOW ONLY

9ron A LIMITED TIME OMLY

SIZE 4% x 32 x 12

The P-2 is one of the mosi com-
pact multimeters ever designed,
measuring 434" x 315" x 114", yet
it uses a kigh sensitivity 330 micro-
ampere movement

Quality components are used to give
accuracy and dependability, so 1t is
highly recommendead for all uses.

RANGES
1€, 50, 250, 500, 1000 (10000 /v)
AC Yoits: 10, 50, 250, 500, 1000 (1000 /v)
Ohms: 0-100k £y, 0-10kN:
DC Amperes: ImA, 250mA

#4na RADIO CO.
509 ARCH ST., PHILA., PA.

BRANCHES: WEST PHILA., NORTHEAST PHILA.
NORRISTOWN, PA., CAMDEN, N.).
ATLANTIC.CITY, B.)., WILMINGTON, DEL., SALISBURY, MO.

DC Veits:

“EXPORT ORDERS FILLED PROMPTLY”
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OFFERS YOU
FREE
ENGINEERING
CONSULTATION
SERVICE
ON
MASTER
TV SYSTEM
INSTALLATIONS

Will discuss TV distribution
problems or provide actual
system layouts for specific
building plans.

Write for Free Manual

BLONDER-TONGUE LABS., INC,, Dept. DG-3
Westfield, New Jersey

D Piease send your FREE Manual on Master
TY System Installation
Your Name.

Firm Name.

Address ...

City Zone. ... State.

Leading Manufacturers of Master TV
System Amplifiers, Distribution Units,

Converters, Boosters, and Accessories.

|
console

RADIO-ELECTRONIC CIRCUITS

line between my record player and the
radio used as an amplifier.
After reading the article, I decided to
try a cathode follower and built the
unit shown with a 117N7-GT and other
parts salvaged from the junkbox.

H7N7-GT

H7VAC

+
T Jok/w
&

CAPS 600V UNLESS NOTED

T05
21 =

I don’t have equipment for measuring
distortion but the unit sounds good and
eliminates the hum so I'm well satistied.
I now use 20 feet of lamp cord between
the plaver and radio without any in-
crease in hum level. This circuit will
probably not find much use among
owners of expensive high-fidelity equip-
ment, but it is certainly a solution to
the problem for those of us who cannot
afford expensive equipment and must
separate the record player and ampli-
fier.—Robert B. Boyd

TRANSISTOR CIRCUITS
Amateurs and experimenters inter-
ested in subminiature shortwave trans-
0C50 OR 0CSI IN EACH CKT

[ % |
%m . /JFOW T
250upf RFOUT | .
g:: — -
- *cZ,SV
2 a
T AAA-
- K
T 00wt ;r.om 2.
s
—-o—o
IKS & ‘{350puf &Y
o /I |
= 4
0 60034 Li‘
33K 33K 250ppt
K L
8 4 32 oo

RFC

-F%OOWV

= Y5 T+ =

KEY

Fig.|
mitters have asked for circuits using
transistors. Some laboratory technicians
and experienced experimenters have
constructed transistorized oscillators
operating above the 2-meter band but

(Continued)

the beginner will find it much better
to start with circuits operating in the
lower-frequency amateur bands. British
and New Zealand amateurs have been
active in developing transistorized
transmitters for 160 meters. Experi-
mental transmitter circuits described in
G and ZL amateur magazines are shown
here.

Most of the experimenters are using
homemade point-contact transistors or
0C50 and 0C51 types made by Philips
and Amperex. Junction transistors will
not usually oscillate above the broad-
cast band. The circuits in Fig. 1
appeared in Break-In, a New Zealand
publication. ZL4GP used the circuit at
a for a 200-mile CW contact on 1890 kec.
Power input was 125 mw. The oscillator
is tuned by the L-C network between

ot S ToR L
o TO RF AMPL
4
'
- _ "
T TUNINGTT 100,1f 7 +22.57

Fig.2
the base and ground. The coil is wound
to cover 160 and 80 meters with a 250-
puf capacitor. It may be necessary to
reduce the value of the .001-uf capacitor
to obtain oscillation. If the circuit still
does not oscillate, try connecting a
resistor of up to 500 ohms between the
tuned ecircuit and ground. Antenna
coupling should be as tight as possible.

Experimental crystal-controlled cir-
cuits are shown at b, ¢ and d. Circuit
constants may have to be varied slight-
Iy to obtain oscillation. In the circuit
at ¢ set the collector voltage to the
desired value (about 10) with R2 and
then adjust R1 for oscillation. In cir-
cuit d C1 and C2 must be set for good
clean keying.

Fig. 2 shows G3CCA’s transistorized
v.f.o. as described in The Short Wave
Magazine. Running 50-mw input on 1.8
me, CW transmissions were received
170 miles away and phone signals were
heard at 100 miles.

The oscillator is a Clapp type in a
grounded-base circuit. Emitter bias is
developed across the 56,000-ohm resis-
tor. A .02-uf bypass capacitor (acci-
dentally omitted from the diagram)
grounds the base at radio frequencies.
Output is taken from the collector and
appears across the coil and the two
series-connected 200-uuf capacitors. The
voltage across the lower capacitor is
fed to the emitter to sustain oscilla-
tion. The tuning control is shunted
with a 100-zuf negative temperature
coefficient trimmer for bandsetting and
to compensate for drift.

The tuned coil was wound on a British
commercial form of unknown dimen-
sions. A Millen 74001 form with 80-100
closewound turns of No. 32 wire should
be about right. A grid-dip meter wiil
simplify pruning the coil for the de-
sired range. Output is taken from a
three-turn link around the center of the
tuned coil. END
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l.'lll.Y 1s HOT... sur TI'“S SAI.E IS HOTTER,

$57,000.00 Stock of Radio & Television Tubes and Parts — All Standard Makes — All Brand New

WE OVERBOUGHT — WE'RE STUCK « « « WE'RE BUSTIN' PRICES WIDE OPEN.,

RADIO TUBES At 39c each
ILD5, 1Q5, IH5, 35Z5, 35W4, 5Y3,
6AL5, 37, 39, 80, 6F5, 6X5, 125J7,
7V7. VR-150.

RADIO TUBES At 49c each

5U4, 6H6, 3Q4, 65Q7, ILE3, ILB4,
6SA7, 6SK7, 6SH7, 5Y4, IT5, 12ALS

RADIO TUBES At 59c each

6C4, 6C5, 6AKS5, 6J6, 6BE6, 12SK7,
125A7, 50L6, 3Q5, 35A5, 6AGS, 6SN7

50L6 OUTPUT TRANSFORMERS

2,000 in stock 29¢

First come, First served
each

CUSTOM-BUILT AUTO RADIOS

$60.00 List Price — Write us what year 535 77

HUDSON, HENRY J, MERCURY.
If \we have it, your price is....__.. Complete

# 630 SUPER DeLUXE 31-TUBE TV KIT

You receive a COMPLETE SET OF PARTS , oY,
AND TUBES, everyvthing needed ls included, 99
You will enjoy butlding it with “‘LIFE-SIZE
easy to follow steb-by-step instructions.

less CRT

List price $1.25
5" PM SPEAKER (Alnico #5)

FORD. DODGE, PLYMOUTH, CHEVROLET,
12” PM SPEAKER

case of 30 ...... 99c each only 160 in stock s 42
smaller lots . ... S1.14each limit 8 to a customer ach
, SELENIUM RECTIFIERS 59,000 TUBULAR CONDENSERS
5ma ... $ 49 250ma ... $1.08 4
100ma ... 42 350ma ... 1.24 2400 Vel 2¢
150ma ... .74 450ma ... 1.49 | Bur as many as you want at each

VOGUE TABLE MODEL TV CABINET

in genuine mahogany or walnut. Ready dnlled for

4 PRONG AUTO VIBRATOR

Non Synchronous type 99¢

10,000 TUBULAR CONDENSERS

.25-600 volt
8¢each

any #630 TV chassis and cutout for any
197, 20", or 217 picture tube at no $35 91
ONE YEAR GUARANTEED
THOMAS PICTURE TUBES

extras in price ® Al supplied with
[/4

17 zsel 21 J21EP4B $32'"
#178P4A Aluminized

that fits most auto sets
THREE SPEED WEBSTER CHANGER

Intermixes all records
$24.19

Buy as many as you want at
TV CONDENSERS

undrilled knoh panel for any TV set....
RCA TV POWER TRANSFORMER
#201T6 295 ma  List Price 58]8
0
only

Complete with
SAPPHIRE PHONO NEEDLE

flip-over cartridge

only a few hundred left
each

.01-1000 volt

Special heavy duty $28.6
FLYBACK TRAMSFORMER ,,R58

.................. 9c List Pri $10.00
250/1000 mfd -10/6 volt....... 14c | Doubler fype for 70° C.R.T. ¢
40/10/10 .450/450/350 volt .... 39¢ incl, schematic diagram. .. .. only

ANY OF THESE MICA CONDENSERS
60, 100, 120, 150, 220, 330, 470, 510, 5¢
each

6-FOOT LINE CORD
with molded plug

11¢

680, £20, 1000, 2000, and 3000 mmf =
ANY OF THESE CERAMIC CONDENSERS
5, 51, 100, 1000, 1500 each
at 5¢

70° COSINE DEFL. YOKE

$2.97

Complete with wired network.
Top make brand.........covvvnn..

TV CHEATER LINE CORD

21¢

with both plugs

2500 and 4700 mmf
REGULAR BUS TYPE =3AG
Q@UARTER AMP FUSE
Icecch

VERTICAL OUTPUT TRANSFORMER

#20472 10 to 1 Ratio 99¢

List Price $6.00 Sale Price

VERTICAL BLOCKING TRANS.

#20872 Good for all TV sets 47¢

only

TV PICTURE TUBE BOOSTER

69¢

Lists for $3.75

Regular price 10¢, only
as long as supply lasts
GENERAL ELECTRIC AGC COILS
List $'|.50 Sale 'l ¢
Price

List Price $3.25
UNIVERSAL Lovsrine BRACKETS

Fits all
$4.97 Including band

ONE POUND OF
ROSIN CORE SOLDER

96¢

Price
NEW SENSATIONAL $1.00
HANDY WRENCH 39¢

$24.95 AC-DC RADIO
5-Tube Superheterodyne
Built-in Antenna

Beautiful Plastic Cabinet

SI 3.49

complete

For 10 Hex Nut Sizes
8mfd-450V CONDENSER
made by top mfr.—lists for $1.35

ASSORTED TUBULAR
CONDENSERS

100 33

ASSORTED RADIO
ELECTROLYTIC
CONDENSERS

15 $3.49

ASSORTED TV
ELECTROLYTIC

121/5” to 217 cluding b
PULSE KEYED AGC KIT
COMPLETE SET OF PARTS
15 54"
CONDENSERS

ASSORTED Y2 WATT
RESISTORS

100 2"

ASSORTED 1 & 2 watt
RESISTORS

100 g

ASSORTED MICA
CONDENSERS

51.66

Io ASSORTED
VOLUME CONTROLS

I“ VOLU&SESgg:ﬁfROLS $2 G

picture tubes
picture tube
Finest. most accurate and the easlest Kit $2 99
Including 6AUS tube & Instructions
ASSORTED
ASSORTED CERAMIC

best sizes, less switch
ASSORTED

100 KNOBS

Screw & Push-on

$2.84

ASSORTED
SOCKETS

Loctal & Miniature

best sizes, with switch
$2 79

100

Octal,

T atal] T B70 or T ARS SeRes ke

1000 TUBE CARTONS $13'98

Ioo CONDENSERS $3 a
ASSORTED

TV receiver.

Peanut, GT, Small G, Large G, Extra Large

100 _ FitoT Licts $4°
#44, 46, 47 & 51

JulLy,

BROOKS RADIO & TV CORP., 84 Vesey St., vept.», New York 7, N.Y.
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est when the probe is closest to the
leak. A metal detector is a handy acces-
sory when the exact route of the pipe-
line is unknown.

The BL-301 has a probe 1% inch in
diameter and 8% inches long with a
removable tip. This tip can be replaced
with a %-inch steel rod about 3% feet
long. One end should be ground to a
sharp point and the other threaded to
fit the probe on the pickup. A 1-foot
length of 34-inch rod or pipe can be
welded crosswise about 2 inches from
the threaded end to simplify forcing

?
(Juestion

LEAK DETECTOR the probe into the ground.
I want to build an electronic device ecrystal type vibration transducer to CYCLOPS RECEIVER
that will enable me to locate leaks in  pick up vibrations produced by the Some years ago you described « one-

water and gasoline pipelines buried 2 to  liquid escaping under pressure. The in-  tube receiver that used a 6E5 electron-
3 feet wunderground. The equipment strument is easy to use. Simply force ey indicator tube. Please print this
must be compact and lightweight for the pickup probe into the ground at circuit with all values—F. D., Los An-
portability—G. L., Tulsa, Olla. various points along the pipeline—mak-  geles, Calif.

The circuit shows a high-gain bat- ing contact with it wherever possible— The “Cyclops” receiver circuit is re-
tery-powered a.f. amplifier that may and listen for low-frequency vibrations printed from the May, 1937, issue of
be used with a Brush BL-301 or similar  produced by the leak. The sound is lond- RaDp1o-CRAFT. It is a conventional re-

b INTERSTAGE SHIELDS — )
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DONT SUBSCRIBE
TO RADIO-ELECTRONICS

RADIO -
o SRg
5-!’-!:"1.!5"..‘.....3:3 . you want to keep up with all the new developments
in color TV, transistors, UHF, high fidelity, etc.
» . . you want to make sure you get every copy, every
month.

. you want to save up to $5.05 over the newsstand
price.

. you don't want to miss important articles like these
scheduled in the months ahead: —

AC Supply Circuitry
Constructing a Transistor De-
modulator Probe

Solving Service Problems with a
Straightedge

Understand Your Sweep Genera-
tor

TV iIntermittents
Trouble Shooting Horizontal AFC

ISEND ME RADIO- ELECTRONICS
I

! {1 3 YEARS—36 Big Issues—ONLY $8.00
SAVES YOU $5.05 over the single copy pricel

Please check:
1 1 enclose $.

P 012 YEARS—24 Big Issues—ONLY $6.00 D 8ill Me Systems
1 SAVES YOU $2.70 over the single copy pricel 75 1 you're ":; gind of forward-looking, tech-
. nically-minded person who wants to keep
] 0O 1 YEAR—I2 Big Issues—ON.LY $3.50 X up with the latest in electronics, then by
SAVES YOU 85c over the single copy pricel all means, subscribe to RADIO-ELEC-
TRONICS today. Fill out the aHachebd
o~ — = 3 MAIL TO: coupon and sign up for a long term sub-
J NAME {eisgREne=Ciganly) scription. You'll save more and you can
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lSTREET ADDRESS ELECTRONICS current technical articles on electronics
i - - - 25 West Broadway every month.
CITY ZONE STATE New York 7, N. Y.
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QUESTION BOX

generative detector with regeneration
controlled by a variable capacitor.

The tuning circuit consists of a modi-
fied broadcast-band antenna transfor-

(Continued)

mer with approximately two-thirds of |

the turns removed from primary L2. It

1
I
T 3R 70-480upt

PHONES
HTR 50-250v
N 63

may be necessary to reverse the connec-
tions to either L1 or L2 to obtain osecil-
lations. On weak signals, you can ob-
tain greater volume by closing the
switch in the plate circuit. However,
this eliminates the shadow angle.

PI-SECTION COUPLER

I recently constructed a novice trans-
mitter with « combination pi-section
output circuit and antenna coupler wus-
ing two 100-upf variable capacitors. I'in
very discouraged because the rig will
not load and I can’t get out. I'm using
a half-wave dipole fed with 72-ohm line.
—E.S. T, Brooklyn, N. Y.

The pi network in your rig is de-
signed for a high-impedance output (a
range of approximately 500 to 5,900
ohms) so you will have to increase the
value of the output loading capacitor.
The diagram shows an adaptation of a
scheme used by ZS6AHI and described
in The Short Wave Magazine (London,
England). The author connected a
three-gang eight-position switch and
three 2,500-volt mica capacitors as a
decade capacitor across the output tun-
ing (loading control) capacitor so the
total capacitance can be increased to
800 puf in steps of 100 wppf. Since it may

— v e o e J
5 e

Y
t—o0 o
0 o
- L R
T4 100ut | 200ppf
O LOW-Z LINE 00t o ol
N RF INPUT
TO SINGLE WIRE i —
e
TUNING f
= Bt

not be practical to install the switch and
capacitors in your transmitter, we have
shown how they may be assembled on a
separate chassis and connected to the
output of the transmitter through a
short length of coaxial cable. The lead-
in then connects to terminals on the
decade capacitor. The total output ca-
pacitance required varies inversely as
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TAKE THE ROAD TO

EXTRA PROFITS...

New STANCOR Auto Radio
Transformer Replacement
Guide, the most complete ever
published. This valuable book
lists accurate replacement data
for over 540 car radios, built or
used by over 40 manufacturers.
Both vibrator powers and audio
outputs are included. It's avail-
able FREE from your CHICAGO
STANDARD distributor.

P-6481, lql"cdv
Exact Rep u:oluen)

epln?menl

sqluorinou *1p.6482, CELLQ
'xu budRepluumen

REPAIR

AUTO RADIOS

D quickly, easily with

STANCOR
EXACT REPLACEMENT
AUTO VIBRATOR
TRANSFORMERS

You tan increase your auic
radio repair profits by reduc-
ing instattation-time with
STANCOR exact replace-
ment vibrator transformers.
Like STANCOR flybacks,
STANCOR! auto vibrater
transformers-are faithful
duplicates of the originals
they are desigietkdo replace, -

XM! Replo‘emen! x -: .

(‘HI(AGO STANDARD TRANSFORMER CORPORATION

3592 ELSTON AVENUE . CHICAGO 18, ILLINOIS

Export Sales: Roburn Agencies, Inc., 431 Greenwich 5t., New York*13, N.Y.

ARKAY

RADIOS. PHONOGRAPHS
HI-FI

Write for FREE Brochure
RADIC KITS, INC. ¢ 120 Cedar St.,

v

TEST EQUIPMENT

N. Y. 6

NEW RCA SURPLUS

TV CAMERA only $197.50
Labs, teehnicians. industries, hobby-
isrs. medival-—set up vour own tele
cast 8¥stem! It’s a “‘niechanical eve”
for facturies, swim pools, penal and
mental institutions, ctosed cirenit TV—hundreds of other
uges! Send for full details today!

Ask For New Free Catalogue!
SURPLUS EMPORIUM, Dept. RE
503 N. Victory Blvd. Burbank,

Calif.

WORLD'S FINEST |

KITSTELEVISION

Big demand for graduates

| B.S. DEGREE IN 27 MONTHS in Electronics Engi-
neering including Radic ana TV—VYHF, UHF, AM
and FM. Studants use over $100,000 worth of equip-
ment including 2 large commercial type tramsmitters
in new TV lab. Intense specialized course includes
| strong basis in mathematics, science and advanced
design.

Hundreds of young men each year are earning engi-
neering degress in this recognized institution. Start
any quarter. Many earn a major part of expense
in this industrial center. Low tuition. Competent in-
struction. Thorough, intense, prachcal program.
Also B.S. DEGREE IN 27 MO. in Aeronautical,
|Chem|cal Civil, Electrical and Mechanical Engi-
| neering. G.l. Gov't approved. Enter Sept., Dec.,
lMarch, June. Free catalog. ENROLL NOW.

INDIANA TECHNICAL COLLEGE

, 1775 E. Washington Blvd., Fort Wayne 2, ladiana
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STAN-BURN
5-PARNE

CATHODE RAY TUBE SPECIALS

ONE YEAR GUARANTEE

5TAN QUR
P4

GAONY0OON
©00000U00

16DPa or A .
16JP4 or A
16CP4 or A
16FPA . .
16WPAa
16AP4
16AP4A
16EPA
16EP4A
16GP4 or A.
178P4 .
17CP4A
17GP4s
19FPa .

19FP4A
19AP4 ..
19AP4A

Prices Subject to Change Without Notice

AUTHORIZED DISTRIBUTORS for: General Electric,
Kenrad, Tung-Sol, National Union, De Wald, Regal,
Automatic and General Motors.

CASCODE PENTODE TUNER

Special while they last. $9.95 eda.
TORERS TARZIAN PENTODE 65,95 ea.
:nvoEdeBlslﬂss RFlﬁ)Hoce'ru gaEt?i(I; 325.49 eda.

m CHANGER——ModeI 95'5_$23 49 ea

Special

HALLICRAFTER S Tube AC-DC Battervsz
(3 way) British Tan, Cordovan,
pagne. List $39.95. net
6 x 9 REAR SEAT SPEAKER KIT
includes: 6 x 9 speaker, grille, mtg. screws, swntch,
bracket and wire. List $9.95. SPECIAL $4.8

ANTENNA SPECIALS
JF D—P800—Double V roof antenna......
Indoor Antenna—CORONET
SPICO-SS—1indoor Antenna.

10 foot Alumicote MAST..

5 foot Alumicote MAST..

STAINLESS STEEL MOUNTS

Z Type...$1.29 Y Type...51.49 ea.
4” WALL MOUNTS .29 ea.
CRT REJUVENATOR . .65 eaq.
72 OHM CO-AXIAL CABLE 500’ spool. $14.75
CHEATER CORDS. = .19 eo,
TUNER BELT for RCA.. 19 ea.
AUTOMATIC CUSTOM- BUILT RADIO or Piymouth.
F fd Chevrolet and many octhers, always in stock.

ca a complete stock of HI-FIDELITY and
SOUND EQUIPM NT. Send us your reguests. We
also carry a complete line of poPuiar makes of Radio
tubes at 50/10%, discount. Also many other special
purpose and transmitting types, and all electronic
parts and equipment at jowest prices. Send us a list
of your requirements for prompt guotations. Terms:
209 with order. Balance COD. All prices FOB. NEW
YORK Warehouse. Minimum order $5.00. Write for
our latest price list and Hi-Fi Caalog to Dept. RE-7

RADIO and

STAN-BURN :zexous <o

1697 BROADWAY * NEW YORK 19, N.Y,

1.09 ea.
.69 ea.

WANT POWER & VERSATILITY?

FOLLOW THE
LEADER...

6V & 12V BATTERY
ELIMINATOR & CHARGER #1050

e operates 6V and 12V auto radios for serv-

icing and sales demonstration.

charges 6V and 12V storage and Edison

Batteries.

operates mobile and marine receivers,

transmitters. boat lights, electric trains,

projection and other equipment.

SPECIFICATIONS

e B-Volt range: 0-8V (up to 20 Amp.)

12-Volt range: 0-16V (up to 10 Amp.)

e variactype transformer for continu-
ously variable voltage adjustment.

e reads volts and amperes at same time

on 2 separate meters. ’

Transformer primary and secondary

fully protected.

In stock at local jobbers throughout the
world. Write for free Catalog CB.7.

:ﬁ(oi 5% higher en West Coast

L] 84 Withers Street

Brooklyn 11, N. Y.

QUIETROLE

TRADE MARK REG. U.S. PAT. OFF. Or’glna’

LUBRICANT CLEANER for

noisy controls
and switches

for !
* QUALITY

* MERITY

% RELIABILITY.

Available
in 3 sizes:

201,401,801

AND RADIOS

'- UBRicanT
%" CLEANER
IS ergparion ot

- SHTROLS & swicws |

0VAL FROM Casss

Even new controls last longer
and operate quieter with
QUIETROLE . . . the most reliable

product of its kind.
“The CHOICE OF BETTER SERVICEMEN EVERYWHERE'
manufactured by

L QUIETROLE

COMPANY,INC.

Spartanburg, South Carolina

applications.

RADIO-ELECTRONICS is paying good rates on acceptance for original and unusual articies on
audio, television, FM and AM servicing, as well as articles on industrial efectronic equipment and
Send for a copy of our Author's Guide.
THE EDITOR

RADIO-ELECTRONICS
25 West Broadway, New York 7, N. Y.

Address:
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QUESTION BOX

the antenna or transmission-line im-
pedance and inversely as the loading.
Antenna loading increases as the capa-
citance of the loading capacitor is de-
creased.

To tune the transmitter and antenna,
quickly set the tuning capacitor for
maximum dip with the decade switch
set for maximum capacitance (position
8). Turn the LOADING control toward
minimum capacitance while simultane-
ously adjusting the TUNING control to
maintain resonance. If the antenna
does not take the load, return the 1.0AD-
ING control to maximum capacitance
and repeat the operation in each suc-
cessive position of the decade switch
until the antenna takes the load as re-
quired.

12.INCH REFLEX ENCLOSURE

Please print construction detatls on
a horn-loaded reflex enclosure for a 12-
inch speaker.—E.O.C.,Brentwwood,N.Y .

The drawing shows the construction
of a 6-cubic-foot horn-loaded reflex en-
closure that University Loudspeakers
suggest home constructors use with
their 6200, 6201 and Diffusicone 12
speakers. Kimsul insulation is applied
to the top, sides and back. All material
except the support strips for the front
and back panels should be 3% -inch ply-
wood.

The support strips

(Coniinved)

are glued and

GRILLE

| com
f——— 24

- —

“ —
=

DEFLECTOR

,».—— —r/f_—

lth

[ F—

screwed to the top, sides and bottom and
then the cabinet is glued together. The
removable back is fastened securely in
place with No. 8 1%-inch wood screws
spaced about 6 inches apart around the
edges. Absolute rigidity is essential in
this type of enclosure.

The rectangular opening in the upper
left corner is for a tweeter such as the
University HF-206, 4401, 4408 or 4409.
If the tweeter is not installed immedi-
ately, cover the hole with a piece of %4-
inch plywood measuring about 73 x 5%
inches. When the tweeter is installed,
it fits over a suitable cutout in this
subpanel.

All dimensions are given and should
be adhered to closely. Once an error is
made it has a tendency to multiply and
the finished product may not give op-
timum performance. So, check all meas-
urements carefully. END

RADIO-ELECTRONICS
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Technotes

YOKE-TO-TUBE ARCING

An arc was visible and audible from
the deflection voke to the picture tube
of a Muntz 17B1. The yoke was replaced
—this did not help. A picture tube of
the same type was temporarily placed in
the set—this did not cure the trouble.
The high-voltage section from another
receiver of the same model was placed
in the defective receiver, and the
arcing disappeared. 1 therefore as-
sumed that the transformer in the origi-
nal set was defective.

I installed a replacement unit, but
the arcing reappeared. The only thing
left to be defective in the high-voltage
section was the standoff insulator from
the socket of the 1B3 to ground. The

insulator was replaced with a 500-uuf |

20,000-volt capacitor and the arcing
disappeared.—Ozzie W. Willingham, Jr.

PHILCO 41-605

This receiver came in with oscillations

on the high end of the dial. Upon|

inspecting the chassis, it was found that
a 14AF7 tube had been substituted
for the original XXD. As an XXD was
not available at the time, I connected
a 5,000-ohm resistor in the plate circuit
of the oscillator in place of the original
10,000-ohm unit and oscillations ceased.

U.H.F. SOUND DRIFT

I recently had a case of sound drift
on uh.f. New oscillator tubes in the
converter and in the tuner brought no
improvement. In addition, broadening
the i.f. response did not correct the
trouble.

I corrected the trouble by removing
the metallic shield over the receiver’s
r.f. oscillator. Possibly lowering the
tube’s operating temperature made for

|
|

J

more stable operation.—Jack T. Stein- |

bacler

WEAK SOUND AND PIX

Conditions of weak sound and pix
may occur in the Du Mont RA 112 and
113 if the lead-in from the front end
(the Inputuner) is dressed too close to
the chassis. The lead-in acts as a link
coupling between the front end and the
i.f. amplifier. Since it is passing high
frequencies, it is very easy for excess
capacitance to chassis to attenuate the
signal (sound and pix) severely. Small
fiber standoffs will anchor the lead-in
if there is any difficulty with it main-
taining its shape.—J. A. McRoberts

JULY, 1955

;
l

NEW
ENNA 1955

For cowl or fender.
Designed to match
the beauty of today’s
streamlined cars,
mounts either front
or rear. Full adjust-

able 0-25° angle. LIsT

NT-3 with 4’ Lead $ ]5

LIST

NT3-15 with 1% Leads 8.65

For cowl or fender.
Easiest of all to install.
Only one man needed
and without use of
spectal tools or gad-
gets.

EZ-2  wsr $3.39
EZ-3  wse 3510

Announcing an important
. change in company name

(FORMERLY RADELCO)
ANTENNAS FOR 1955

NEW
ENNA 1955

T Ball,

All chrome dual rear
mount set complete
with 15’ lead-in cable
with T connectors
and 75 MMF ceramic
condenser. Packed in
display carton.

FBD-35 vuisr

$1.70

[ENNA
Monarcl,

For cowl or fender.
Unique ball and rock-
er mounting base,
rocker incorporates
positive grounding
teeth. Mounts from
top.

MH-3B vt $5 .80
MH-3C sy 56.40

Tenna
Bt Lok,

For cow!l or fender.
Easy mcunting,all
tightening outside.
Exclusive vise-lock
eliminates clumsy
braces.

CO-3A  wusr

$9.30

Tenna
Sidy G,

ANTENNAS

Champion
CS-3 use $4.15

De-Luxe
RAD-3 wer  $5.60
RAD-4 s SE.BU

RAD-5 wuisr 5 7.6 5

TENNA Mowlptming G

7580 GARFIELD BLVD.

ONLY THE NAME HAS BEEN CHANGED » EVERYTHING ELSE REMAINS THE SAME

CLEVELAND 25, OHIO
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Be ter sourd
from OXFORD
SPEAEERS . _ .
complete line
from2 ‘1015 ..,
fFor al replaca-
ment meeds . .
ORPER TODAY!

e oL
Y /)
OXFORD ELECTRIC CORPDRATION
3971 S8ourth Mickigom Avenue o Chicaga 15, illimoin
EXPORY .— ROBUFN AGEWCIES, NEX YORK CITY N CANADA — ATLAS RADIG: TORP L70., TEROLTO

Important Notice to

SUBSCRIBERS

If you're moving, please don't forget 1o send us your address as it appears
on the copy of the magazine, including the numbers shown beside your
name, as well as your new address. If possible, send us your address label
which is pasted on the upper left hand corner of the back cover.
If we receive this information before the 20th of the month, you will con-
tinue getting the magazine without interruption.
Your cooperation will be most helpful and greatly appreciated.
Please send your new address to:

Subscription Department

RAp10-ELECTRONICS
25 W. Broadway, New York 7, N. Y.
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TECHNOTES {Confinued)

DISTORTED SOUND

An RCA Victor TV, model 21-T-363,
was brought in with the complaint that
the sound became very distorted within
30 minutes after the set was turned on
and remained distorted.

The chassis was removed and—na-
turally—the described condition would
not occur with the set on the bench. A
thermal condition was suspected and
the various resistors and capacitors as-
sociated with the sound i.f. amplifiers
were heated with a soldering gun.

BAUG ISTSOUNDIF =~~~ 7~

S
R<JADD K RES

-

¢ 135V

25 DUAL 01 DISC CERAMIC

When capacitor C (see diagram) was
heated, the sound disappeared almost
completely within a couple of seconds.
The capacitor was removed and its ca-
pacitance measured. The normal value
of .01 uf varied over of 4-to-1 range
from .02 to .005 uf when heated to nor-
mal operating temperatures.

The 135-volt supply lead was very
close to the peaking coil in the grid cir-
cuit of the tube. Apparently feedback
took place between the plate and grid
circuits when the bypass capacitor de-
creased in value. The solution was to
replace the capacitor, add 1,000-ohm de-
coupling resistor R and dress the 135-
volt supply lead away from the grid
coil.—Robert A. Sharpe

INTERMITTENT RCA 17T154

Recently this receiver came into the
shop with an intermittent front end. It
was getting channel 4 on channel 3,
channel 9 on channel 7. The front end
uses a 6X8 oscillator and a 6BQ7 r.f.
amplifier. The customer did not want
to pay for a new tuner.

As a rule these front ends cannot be
serviced. I took a small soldering iron
and reheated the 22-puf capacitor be-
neath the 6X8 oscillator—it worked like
a new front end. The 6X8 had been
pulled out of the socket so many times
that it had worked this capacitor loose,
causing the front end to be intermit-
tent.—Donald L. Sauls

CORONADO 05RA4-43-9876B

‘When servicing one of these a.c.-d.c.
battery portables, check the handle
nuts on the cabinet. In two recent
cases several tubes were shorted out
and other damage done. This happened
because the nuts holding the handle on
the cabinet worked loose. Since the set
rides upside down in the cabinet, the
nuts (and washers) landed on the filter
capacitor lugs, shorting out the set.
To prevent costly trouble to the own-
ers of these sets, take a few minutes
out and tighten the nuts. The bolt com-
ing through the cabinet is just long
enough to grasp the nut and washer.
—A. von Zook END

RADIO-ELECTRONICS
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MINNESOTA ORGANIZES

A statewide TV service organization
has been formed in Minnesota, with
headquarters in Minneapolis. The new
group, called the Minnesota Television
Service Engineers, is at present a man-
agement organization. Technician mem-
bers will however be accepted, accord-
ing to John Hemak. veteran service
engineer and president of the new as-
sociation.

The society was launched as the
result of careful study and preparation
going back to late last fall. The organ-
izing groups cooperated with and
received the assistance of the State
Department of Labor and the State In-
dustrial Commission. Its organization
meeting was attended by 30 members.

Officers, besides Mr. Hemak, are Har-
old Simonson, vice president; Warren
Schel, seeretary, and Robert Rohweder,
treasurer. Mr. Rohweder is also treas-
urer of the Radio-Television Service
Association of St. Paul.

NETSDA SEEKS UNITY

By unanimous action, the National
Electronic Technicians and Service
Dealers Associations moved to support
a joint meeting of all national, state
and regional service technicians’ groups
to foster unity in the service industry.
The action took place at a meeting in
Trenton, N. J.,, May 1.

NETSDA also went on record oppos-
ing the policy of Philco in setting up
distributor service in Chicago (or any
other area) in direct competition with
the service technician and the author-
ized Philco service agencies.

NATESA MEETS

The spring meeting of the National
Alliance of Television and Electronic
Service Associations was held at the
Hotel Statler, Buffalo, N. Y., on April
24. Two delegates’ business meetings
were held during the day, plus a service
clinic presided over by Sylvania, Mr.
Robert Hester was elected secretary-
general of NATESA. Details of other
business transacted were not released.

The banquet following the meeting
was addressed by Erik Isgrig of Zenith,
who spoke on Phonevision. Frank
Moch made an official address as presi-
dent, cautioning that we must take the
bull by the horns and realize our basic
value to the American public. Many of
our shortcomings, said Mr. Moch, can
justifiably be blamed on the men in the
trade, who refuse to elevate themselves
into the professional status they so
deserve.

JULY, 1955

Technicians

Friends of Service Awards were
given to Dan Creato, for RCA; Howard
Sams; Sprague Electric Products; Wal-
ter Bieda of Sylvania; Sylvania Elec-
tric Products; Bill Ashby and Carroll
Hoshour of Magnecord, and A. C. W,
Saunders.

LICENSE BILLS COMPARED

Recognizing the interest the subject
of licensing holds among service groups
throughout the country, The Guild
Newms, organ of the Radio Television
Guild of Long Island, devoted a full
page of its April issue to comparing
the contents of proposed licensing bills
in various cities and states. The article
coneludes with the statement which was
accepted as official policy of the guild
at their March business meeting: “Our
stand for licensing therefore is not
blind acceptance of any legislation, but
an open-minded willingness to sit down
and discuss a fair and just law rather
than oppose all licensing without listen-
ing.”

RACKETEERS PUNISHED

With continuing pressure being
brought to bear against unscrupulous
operators by television service organiza-
tions and local Better Business Bureaus,
reports of crackdowns are appearing at
an ever-increasing rate. The most re-
cent involve two West Coast outfits.

An Oakland, Calif., television service
technician was accused of business
racketeering and jailed on 13 misde-
meanor charges after being trapped
by two policemen who posed as house-
holders owning sets in need of repair.
The charges including misleading or
false advertising.

In San Francisco one principal in an
alleged television repair racket re-
ceived a 90-day jail term. His partner
was put on l-year probation. Both were
fined.

MILWAUKEE CLEANUP

Members of the Milwaukee Associa-
tion of Radio and Television Services
began a crackdown on bait advertising
and dishonesty in replacing tubes and
parts as practiced by local TV service
firme. To combat the malpractices, the
group set up an honest-practice com-
mittee, headed by Walter Gregg as
chairman. Among steps proposed was
the formation, under the Wisconsin
Department of Agriculture, of a code
of fair trade practices and the bringing
of criminal warrants against firms
fraudulently charging for services not
performed. END

THERE ARE 3

TURNTABLES

The Rondine Deluxe

3-speed with $ 95
hysteresis motor.......ccvevenns ll 9
The Rondine

3-speed with 4-pole 7 95
induction Motor....cccvveeecrinens

The Rondine Jr.
2-speed with 4-pole 4995

induction motor.........ceeeueeeees

Which one belongs in

your home music system?

Mail this coupon

REK-O KUT Company
Dept. WG-13 38-01 Queens Boulevard
long Island City 1, N. Y.

1 would like to know how the Rek-O.Kut .
Rondine Turntables can fit into my high
fidelity plans.

Nome

-
Address b
n
-

City_ . Zone_ State
My dealer is

EEEEENEEEN
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LABORATORY DESIGNED for

UHF ond VHF! ...

MOSLEY
2-WAY

TV ANTENNA SWITCH

It's NEW!

Jow Standing Wave Ratio

el

. Ex"eh"; Y, ol test!
— \
jve 1otory oction:

Posit 3
L ] silver comods

o Silver-to-
o Compact siz€!
o Solderless = ©9°

o Low cost!

y to installl

Another PREMIUM QUALITY MOSLEY Accessory
for BETTER TV INSTALLATIONS!

Cat. No.

F-40
List Price

8622 ST. CHARLES ROCK ROAD
ST. LOUIS 14, MISSOURI

OPPORTUNITY ADLETS

Rates—45c per word. (including name,
address and initials), Minimum ad 10 words.
Cash must accompany all ads except those
placed by accredited agencies. Discount,
10% for 12 consecutive issues. Misleading
or objectionable ads not aceepted. Copy for
Sept. issue must reach us before July 15,
1955.
Radio-Electronics

25 W. Broadway, New York 7, N. Y.

THGH-FIDELITY SPEAKERS RE'AIRED., Ambrite
Speaker Service, 70 Vesey St., New York 7, N.Y,

“Buy Surptus Radio. Electronie Equipment direct from
Goverimment. List $1.00. Box 169AK, East Aud 8. Coun.”™

SPEAKER RECONING: Guaranteed \\ull\nmnshm C&M

ftecone ('o.. 2585 Tioga S1., Trenton 9, 2

TUBES—70% to 90% DISCOUNT. Government, manu-
turers, Jobhers. ete. surplus. Guaranteed 1 yvear. Free
catalog on request, (d(llll.lc Trading. Dept. A, 231-07
Linden Blvd.. Jamaica 11, N.Y.

GEIGER COUNTER KITS $34.50. Geiger Counter & Sein-

tillator Diagrams Catalog Kree. R. F. Chambers, 13833
San Antonio Dr.. Norwalk, Calif.

DIAGRAMS 1FOI! REPAIRING RADIOS $1.00. Televi-
}). Give AMake. Alodel. Diagram Sepvice, Box
Harttord 1, Conn.

FIDELITY UNLIMITED COMPANY: ("I‘HORIZE]')
%, -

DISTRIBUTORS OF SCOTT. FISIiE PILOT. GAR
RALD, REK-O-KUT, KEILE( II{IC VOICIK, LREEVES
HARMON-KARDON, FAIRCILHLD and many othe

comblete stock, all inquiries prompily answered. Ship-
ments PREPAID and INSURED in USA. Wrire today.
63-03 39th Ave., Woodside 77, N.Y., Dept. RE,

TUBES TV RADIO, TRANSMITTING, AND SPLECIAL
PURI'OSE  TYI'ES IBOIJFIIT SOLD AND EX-
CITANGED, Send details to B. N. Gensler W2LNI. 512
BlOnd\\"d). N.Y. 12, NY.

ALL MAKES OF ELECTRICAL INSTRUMENTS AND
TESTING equipnient repaired. \Write for {ree catalogue
on new and used instruments at a savings, Hazelton In-
strument Co., 128 Liberty Street. New York, N. Y

\VA.\'T]‘ID: AN/APR-4, other “*APR."”’, 'TS-"', “IE-",
ARC- ART-13, BC-348, etc. Microwave Equip-
ment. Surplus. Special tubes. Tec Manuals,

ot
ality Eouipment, Meters. Fast Action, Fair Treat-
Top Dollar! Littell, Fairhills Box 26, Davton 9,

Lab
ment.
Olio.

MATHEMATICS SERVICE, problems, caleulations.
Electronics, mathematics, Reasonable rates. Mathematies
Service, TRox 6671. Orlando, Florida,

SPEAKER RECON
Reconing Service. 930 Metropolis,

NG. low prices. Michigan Spceaker
Marine City. Michigan,

JORS IN CALIFORNIA electronics industry. Ham o FC(
tickets given specinl  consideration. Send $1.00 (no
checks) to cover cost of mailing legitimate listing of posi
tions open to: Special Ilepresentative, Electronies, PQ
Box #2308, Sowh Aunex Station, Van Nuys, Calitornia.

TIHONOGRAPH RECORDS 20e. Catalogwe. Paramount.
R-313 East Market. Wilkes-Barre, D’enna.

DIAGRAMS: Trofessionul Model Timers, Counters, In-
tercoms, Organs. erc. .00 each. List free. Parks, 101
S.F. 57th, Jortland 15, Oregon.

RCA SWEEP GENERATOR. TV Calibrator, " Scope,
and Maxrer Voltohmist in original cartons with all test
leads and probes. A bargain. Lyle I’arks, 1701 Elizabeih
St., Buay City. Mich.

ALUMINUM TUBING. Angle and Channel.
Perforated Sheet. Willard Radelitt. Fostoria.

Tlain and
Otio.

TOWER TRANSFORMERS REBUILT—all makes. TV-
Radio or Specinl. Red Arrow Radio, 924 Metropolis,
Marine City, Michigan,

25-50% DISCOUNT. guaranteed. Faciory Fresh LI ree-
ords: 89¢ and u pre-recardecdt tapes. Send 20¢ for
catalogue. SOUTHW EST LECORDS, 4710 Caroline,
Houston 4, Texas.

FOR SALE: TELEVISIONS,
working, W4ADI, 1420 South
Virginia.

repairahle from %10, also
Randelph. Arlington 4,

PRACTICE OSCILLATOR,
$4.00 poxtpaid,
AMuskegon,

CODE
warranty,
Rroadway,

codes. instructions,
Details free. C. Sront. 2241 E,
Michigan.

16” HI TI ELECTRICAL Transcriprions Catalog 10c.
Transcriptions, 166 Barkley, Clifton, N.J.

$200 WEEKLY CLEANING Venetian Blinds. Free book.
Jurtt, 2434 13X, Wichita 13, Kansas.

TV TRADE-IN SETS. Philco, R.C.A., Emerson. others,
List available. 107—§17. 127 1o 177—820 up. Washtek
Service Co., Dept. E, 956 Southern Llvd., Bronx, N.Y.

TV FM ANTENNAS. ALL TYPES INCLUDING UIF,
Mounts, accessories. Lowest prices. \Vholesale Supply Co.,
Lunenburg 2, Alass.
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PHASE DETECTOR
Patent No. 2,698,392

Sidney Herman, Brookliyn, N. Y.

This ecircuit (see diagram) can be used to
control a polarized relay, motor or other “two-
way’’ device. It contains a pair of n-p-n tran-
sistors. Impedances Z1, Z2 may be the coils of
a dilferentixl or polar relay, the split field of a
motor, etc. When equal (and opposite) currents
flow through these impedances, the useful ouiput

is zero. Under this condition the armature of
a relay remains in neutral; the motor does not
turn over,

vi

V2

The potentiometer is set for equal ecurrents
through the transistors to balance the cireuit.
An a.c. source E (which may he 60 cycles} pro-
vides the phase standard with which signal S
is compared. We need consider only the times
when E is negative. At other times the diodes
are blocked.

Assume that S drives point A negative and B
positive, Transistor V1 will pass considerably
more current than V2. for 8 is aiding E at A.
These voltages oppose at B. Thus if the load
is a velay, its armature is attracted to one of
the pole pieces. If it is a motor, it will rotate.
If the phase of S is reversed. a relay armature
in the load circuit would contact the other pole
piece, and the motor would reverse.

The ditference in phase between S8 and E
controls the magnitude and direetion of current
fed to the load. When no signal is present. 1he
load receives no useful output and the motor
will remain cither stationary or rotating in the
direction indicated by the last signal received.

PUSH-PULL TRANSISTOR
OSCILLATOR

Patent No. 2,698,386

Evercet Eberhard, Phoenix, Aris. and Richard O.
Endres, Morristown, N, [J. (Assigned to Radio
Corporation of dmerica)

A pair of point-contact transistors are used in
this circuit to obtain higher power output and
better waveform. The tank circuit is tapped for

optimum impedance match to the transistors.
Resistors R1, R2 determine emitter bias and
guard against current surges. Resistors R3, R4
determine the amplitude of the output power
and prevent bypassing the r.f. or a.f. back to
the input.

RADIO-ELECTRONICS
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PATENTS

DIAMOND AMPLIFIER
Patent No. 2,694,112

Renneth G. McKay, Summit, N. J. (Assigned to
Bell Telephone Labs., Inc.)

A diamond can be useful as well as orna-
mental. If the stone is bombarded by X-rays.
electrons or gamma rays, its conductivity is
greatly increased. If an alternating voltage is
impressed across a diamond while it is bom-
barded. an a.c. meter in the circuit shows a
small current flow.

The figure shows a practical form of the in-
vention. A high-gain beam pentode is fitted
with diamond anodes. If the diamond gain is 10

-
SIGNAL QUTPUT

and the tube g 5,000, the effective conductance
is 50.000 micromhos. E1 is the usual B supply
for the tube. E2 is chosen for optimum excita-
tion of the diamonds in conjunction with the
low-frequeney a.c. R-C is series-tuned to the
a.c. frequency, thus effectively shorting it out.

It has been found that it is better to excite
the diamond with a.c. superimposed on d.c. When
d.c. alone is used, electrons move over a short

distance within the crystal before becoming
“trapped.” Periodic reversal (for example at
20 ecveles) of the exciting voltage minimizes

the trapping.

SUBMARINE ATTACK METHOD
Patent No. 2,689,083

John Hays Hammond, JIr., Gloucester, Mass.

Detecting and tracking of submarines are
exact sciences, and our Navy has many special-
ists trained in these fields. Likewise, radioloca-
tion and automatic computation have been per-
fected in recent years.

Radar, sonar, television and computation are
combined in this invention for the quick detec-
tion and destruction of submarines. The patent
also describes a new mechanical device which
solves problems in triangulation to provide rapid-
ly the correct course and speed of the target
submarine.

A ship equipped with radar and sonar locates
the sub. determining line A in the figure. It
also calculates the distance to a friendly heli-
copter (line B) with which it is in communica-
tion. A mechanical computer, utilizing gears,

COPTER

wheels and synchros. completes the triangle so
line C is known.

Periodic tracking of the sub reveals its course
and speed, so that line D is determined. Line E
may now be drawn or calculated. It indicates
the course to be taken by the copter to overtake
and destroy the sub.

This information is transmitted to the heli-
copter by TV so that no time is lost. As changes
are made in the course, speed or position of
the sub, this information becomes known im-
mediately to the crew of the helicopter.

JULY, 1955

(Continued)

GUN LOCATOR
Patent No. 2,700,318

Park, N. J. (Assigned to
of America as represented by the
Secretary of the Army)

This direction finder (see diagram) indicates
the azimuth angle of a Zun blast or bomb explo-
sion. A «(ual optical svstem focuses radiation
(infra-red or visible) origzinating at the gun
muzzle. Direction is indieated on the screen of
a cathode-ray tube.

lames Snvder, Asbury
United Strares

Lenses 1 and 2 are collinear, each having the
same angle of refraction for any given light
beam. The beam is thrown on filters 1 and 2,
the density of which varies from maximum at
A to minimum at B. D’hotosensitive surfaces
Pl and P2 lie behind the filters.

If a gun is located directly in front of the
lenses, its focused image will pass through the
optical svstem in a straight line. Foecus will take
place at the centers of the filters where the densi-

FILTER |
]

ties are equal. Thus the amplifiers feed equal
signals to the horizontal and vertical deflection
plates of the scope. The result is a diagonal
trace. which by turning the tube may be set
at zerp degrees.

If the gun is located to the right of the lenses
(as shewn in the diagram), filter 1 will focus
near A, filter 2 near B. A weak signal arrives
at amplifier 1 and a strong signal at amplifier 2.
In this case the scope deflection will be stronger
in the horizontal than the vertical direction,
changing the angle of the trace.

When correctly ealibrated. the oscilloscope
shows the direction of the target without need
for ealculation.

MAGNETOSTRICTIVE
R.F. OSCILLATOR

Patent Neo. 2,096,560

Walter ran Braem Roberts, Princeton, N. J.

¢ Assigned to Radio Corp. of America)

With stability comparable to that of a quartz
crystud, this oscillator is effective at relatively
low r.f. or i.f. The controlling element is a
magnetostrictive ring made of ferrite. This is
coupled to the tank through a matching trans-
former, as shown in diagram. Like quartz, the
ferrite has a natural resonant frequency for
maximum vibrations. Above resonance, the fer-
rite reflects a cupacitive effect into the tank.

To zenerate oscillations, the tank is tuned to a

FERRITE RING

b

“MATCHING TRANS

i
00~

frequency above the point of ferrite resonance.
Then the circuit becomes a Colpitts oscillator
with 2 tapped capacitance across the coil.

In one experimental arrangement the ferrite
dimensions were: 6.3 mm long, 8.2 mm outside
diameter. 1 mm hole diameter. This cylinder has
two modes of vibration: longitudinal and trans-
verse. The oscillation frequencies were 360 or
580 kc, depending upon coil tuning. END

SUMMER
SAVINGS

Automatic
GARAGE
DOOR

E OPENER

Just a touch of your finger opens and closes
your heavy garage door. Operates by re-
mote control. Modern garage doors are
either one-piece tilt-up or sectional roll-up,
up to I8 ft. wide. This new, remarkable
perma-power garage door opener will oper-
ate these doors when equipped with hori
zontal roller track and a 24" ceiling clear
ance. Motorizes your garage door! ldeal
for the woman driver—she no longer has to
tug, push and pull heavy garage doors.
Model GI01: Complete svstem incl. motor niecha-
nism, radio transmitter & receiver for § v. sys-
tem, antennas. mounting hardware, wiring &
wall switeh,  Speeinl!  Complete ... $145.80
Model 300A: Motor mechanism only
Model RCI0I: Remore control radio only
Includes rrausmitter & recehver
Model RCI0IT: Remore control trans-
mitter only - .
Adapter cord: Adapts transitter for
12 ¥, auto systems .A =

EDLI

$ 99.95

22.80
118

AMPLIFIER
CHASSIS
& COVER

§10. value for $1.65. Aduptable for the eon
strucrion of a 10 or 12 Watr amplifier. Chassis &
cover is made of F 18 gange steel (abour /16"
thick) and finished in a glossy batileship grey.
Chassis has 4 standarvd socket holes, a 1%” x
2%" transformer curout. plus  numerous %"
diameter holes for component mountings, Front
of chassis has control holes. Overall size: 98”7 x
5%%” x 3" Two angle hrackers are welded to
either end of chassis to which cover (95"
x 3” x 4”) is attached, Cover -

is of same marerial and finizh Limited 5155
as chussis, Supply

Metal Cabinet &
Chassis Assembiy
Special Buy!

Consists of 4 parts, easily to assemble to form a
rugged cabinet & chassis for power supply or
amplitier, ete, Made of sturdy =20 gauge steel
finished {n baked black crackle,

Chassis size: 13” x 7”7 x 28” with 6 socket holes
& numerous %” dia. holes for component mount-
ing. Cover (13" x 7” x 6%") with perforations
for air cooling. Front plate: 85’
7". ottom plate: 13”7 x 77, Over- Now! ‘135
size: 13" x 77 x 8%". )

Big Savings
3-Speed

AUTOMATIC

RECORD CHANGER

Limited quantity! Famous make automatie
changer plays all 3 speeds (33%, 45 & 78 RP'M)
and all sizg records (7, 101" & 127), inter-
mixes records of same speed.
Automatic shut off after last Reduced ‘2250
record. 1955 model to

TERMS: All mdse shipped FOIR New York City,
piices suhject to change without notice. Include
20% deposit for COD’s,

EDLIE Electronics

154 Greenwich Street
New York 6, New York

DI 9-3143
WRITE TODAY FOR NEW FREE CATALOG!
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Need a Tube Tester?

FOLLOW THE
LEADER...

£ /C0 N
Yyyy

TUBE TESTER #625
KIT $34.95 Wired $49.95

© 1955

More Servicemen buy EICOTUBETESTERS
—in KIT and wired form —than any others
sold through distributors. Why ? Because
EICO gives you the MOST value at LOW-
EST cost.

e Test all conventional & TV tubes and pilot
lights.
¢ 10 individual lever-type element switches.

o liluminated anti-backlash rollchart kept up-to-
date by EICO’s Engineering Dept. =™

s 4%’ meter, 3color *’Good-Bad’’ scale.

s Line-adjust control. Blank socketior new tubes.
Protective overload bulb.

In stock at your local jobber. Write for free
Catalog CT-7 Prices $% highes on West Coost.
ELECTRONIC INSTRUMENT CO., INC.
84 Withers Street * Brooklyn 11, N. Y.

It’s got the
Rotor Industry
in a spin!

RMS
Rotor QUEEN

oy 1495

list

(all the
quality features of
high priced
rotors.,.
and more)

Mdse Slis,
Inc.

N. Y. 62 ;_{rade Discoumi

U.S. Army release. B8rand
New—Never Used. Fully
Guaranteed. This soldering

iron can be used to solder
or weld when connected to
any six-volt storage battery.
Uses approximately 200 to 300
watts. The high intensity arc
created between the metal to
be soldered and the carbon
electrode (carbons supplied
free with iron) can be used to
heat tin or aluminum solder. Suitable also for
light brazing and spot welding. Arc can be used

APPROX
200 70
300 waTTs

6-VOLT BATTERY SOLDERING IRON AND WELDER

for melting metals, cutting
holes and soldering seams in
chassis. Also useful for ana-
fyting metals and minerals.

Battery soldering iron out-
fit includes 2 carbons, 3
) \ heavy duty spring clips, 2
VoL ¢ pieces 5 ft. heavy duty wire
f] cable. (Battery not included.)

‘::\\)\i/ ideal for use where current is

not available.
ITEM NO. 126

Ship wth. 4 Ibs. $]95

UNUSUAL BUY ... (P.P. & Hdlg, Chgs. 50¢)

VARIABLE SPEED UNIVERSAL MOTOR

FOR (10 VOLTS, A.C. OR D.C.
Used, but in excellent condition.
Spgcial lever control permits varia-
. _ ble speeds up to 3000 r.p.m., %"
shaft extends from both sides of

motor. Measures 7> x 3'4” diam. overall Sho. Wt.

6% Ibs.
$2.45

ITEM NO. 127
""'Pp. & Holg. Chos. 7Sc

WATTHOUR METER

Leading makes — reconditioned.

ldeal for trailer parks. 100-110
volts, 40 cycles, 2-wire A.C. 5
amp. Heavy metal case 84" x
61" x5, Easy to install. Ship.
- n wt. 14 Ibs.
&ai 5038y 1TEM NO. 33 $4.50

Your Price........conirmmussimunnee
AMAZING BLACK LIGHT

250-watt  ultra-violet light
source. Makes fluorescent
articles glow in the dark.
Fits any lamp socket. For
expenmenﬁng. entertaining,
umllsual lighting effects.
Ship. wt. 2 ibs,
ITEM NO. 87 2'45
(P.P. & Mdla. Chas. 35c)

BLAK-RAY SELF-FILTERING
ULTRA-VIOLET LAMP
BLAK-RAY 4-watt lamp,
model X-4, with U-V tube.
Lamp has a wave-length of
3654 to 4000 angstrom unlts,
Some of the substances made
to fluoresce are certain
woods. oils, minerals, milk-
stone, cloth, paints, plastics,
«, A arn, drugs, Crayons, etc.
© self-tiltering and harmless.
€quipped with ajuminum reflector. 110 volt 50-60
cycle A.C, 2000 to 3000 hours of service. Approved

POWERFUL ALL PURPOSE MOTOR

Sturdy shaded pole A.C. induc-
tion motor. 15 watts, 3000 rpm.
3"x2"x1%"”; 4 mounting studs;
Y” shaft, 3/16" diameter; 110-
|§oz vomﬁ 50-60 cycles. A.C. only.
1 M NO. 147
UNUSUAL BUY 52'45
(P.P. & Hdig. Chgs. 35¢)

by Underwriters has a built-in transformer.
ITEM NO. 125 516_75
(Shp. Chgs. 80¢)

HUDSON SPECIALTIES CO.
25 West Broadway, Dept, RE-75
New York 7. N, Y.

1 am enclosing fuli remittance for items circled
below. (Be sure to Include shippini charges.)

OR, my deposit of S Ship balance C.0.D.

250 POWER TELESCOPE LENS KIT
Make your own high powered & ft. telescope!
Kit contains 2” diam., 75" focal length, ground
and polished objective lens

and necessary eye pieces. ~
Magnifies 50x to 250x, Full

instructions. L4 4)
ITEM NO. 123 52_95

{She. Chas. 10¢)

|

| MmINIMUM c.0.0. OrRDER $5.00.

| 0D OFDERS ACCEPTED ONLY WITH 209 DE-
POSIT. INCLUDE SMIPPING CHARGES.

| ® 123 125
1

147 127

33

152 126

Name

Address ...
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CHASSIS BLOCKS

After attempting to work on radios
and other electronic gear while prop-
ping the chassis with solder spools,
small boxes and miscellaneous compo-
nents, [ thought there must be a better
way. After a few chassis fell down,
bendégng tuning capacitor plates and
damaging other components, [ knew
that something must be done. Chassis
mounts are available but the cost seemed

-

=
gy 2578
/
A
15/
| 3-5/8° -l
il 1

rather high for occasional use so I cut
up some scrap 2 x 4-inch lumber, as
shown in the above sketch. Use three
of these and the average chassis will be
as steady as a milking stool. They will
provide five different heights and are
quite stable. If you are working on
larger amplifier chassis, better make a
second set. By combining two blocks at
a time, it is possible to handle anything
that comes into the shop.— W. W.
W heelock

SLIPPING TV TUNER SHAFT
The channel-selector shaft on a True-
tone model 2D2424A turned free with-
out changing channels. Removing the
drum, we found that the shaft was made
in two sections with the front section
turned down to receive a plastic sleeve
fitted in a hole in the rear section at-
tached to the drum (see drawings). The
plastic sleeve was slipping and there
was no room for an adhesive so we cut
away a part of the sleeve and solderad
the two sections together as shown.—
R. P. Balin
(The plastic sleeve insulates the
knob end from the drum end and re-

ﬂPLLSTIC SLEEVE

W\\W /Wsmae
| A IS

KIJOB END OF TUNER SHAFT SOLDER

RADIOC-ELECTRONICS
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TRY THIS ONE

duces shock hazard in sets with trans-
formerless B supplies. Soldering the
shaft removes this protection. The
shaft should be replaced or repaired hy
drilling a small hole through the shaft
sections and sleeve and locking the
parts together with a hard plastic or
fiber pin—Editor)

BROADCAST PRESELECTOR

Many European experimenters and
constructors use outboard preselectors
(r.f. amplifiers) and rotatable direc-
tional antennas ahead of their broad-
cast receivers to increase the sensitivity
and to minimize co-channel and adja-
cent-channel interference. One of these
units was described in the article “Uni-
rotor” in Radio Bulletin, published in
the Netherlands. It consists of a spe-
cial ferrite rod type antenna mounted
horizontally on a rotatable mount and
an EF86 pentode amplifier. We have
modified the circuit and construection
details for readers who would likely find
some of the original components unob-
tainable.

FERmETE %)g) ANT )
oR oo o §wmﬂ
OR EQUIV) 6BA6 601 Y
|r gl 2 s2= L] RFC 00un
1 | A Wl
(TR
e
ll 450up!
: ' ;TUNING : < l‘]ﬁi— K
|I : { i oy
L — 2 'ELECTROSTATIC
= SHIELD

Feor

Fig. 1 shows the diagram of the am-
plifier as modified to use a 6BA6 tube.
The original rod antenna consists of
50 turns of Litz wire closewound on a
fiberboard tube fitted tightly over the
center of a %-inch diameter ferrite rod
about 5% inches long. The antenna is
cemented to a Bakelite fitting—a round
control knob can be used—and leads
brought down through the hollow spin-
dle. The antenna rod is centered in a
copper-screen Faraday shield in the
form of a split tube 5 inches long and
about 2% inches in diameter. Fig. 2
shows the construction of the antenna

TUNING

Fig.2

JULY, 1955

(Continued) |

and the method of mounting and rotat-
ing. Rings of plastic or other nonmetal-
lic material hold the shield in shape. It
is keld in place by soldering the screen
to the metal tube used as a spindle.

Constructors can duplicate the per-
formance of this unit by substituting
a ferrite rod loop antenna such as the
J. W. Miller type 705-A or equivalent.
Modify the shield dimensions and
mounting arrangement to fit the com-
ponents on hand.

DRYER FOR TV SETS

In areas where humidity is consist-
ently high, TV sets often develop trou-
ble when they are not used enough to
keep the components dried out. This
trouble is usually reported after the set
owner has returned from a vacation or
an extended trip. |

We prevent a lot of this by installing
a 7.5-watt eeramic-enclosed heating ele- |
ment inside the set and connecting itl
directly across the power line ahead of
the switch. The cost of power consumed
by the heater is negligible when com-
pared to the cost of a service call to
repair a set damaged by moisture.—
Staniey Clark

TURRET SOCKETS

Here is a neat and inexpensive way to
mount resistors and capacitors under a |
socket. For miniature tubes, select a |
seven- or nine-pin saddle or shield base |
socket as required. Cut the head off a |
No. 6 screw 1% inches long and solder
one end of the screw into the small,
circalar shield at the center K of the
socket. This one mounts directly on the
chassis.

A retainer-ring or clinch type socket,
the kind without a metal mounting
plate, is then soldered to the other end
of the screw in the same way. Resistors,
capacitors and other components can
now be soldered between the terminals
of the tube socket and the terminals of
the lower, dummy socket.

If octal tubes are used, suspend a
Bakelite wafer socket below the tube
socket on two 2-inch No. 6 serews passed
through the socket mounting holes.
Either bushings or nuts can be used to
hold the lower socket in place.—Allan J.
Ferres

WARPED PHONO RECORDS

Phonograph records often become
badly warped due to inadvertent expo-
sure to excess heat. To straighten them
immerse the record in hot water (140-
160° F) in a flat-bottom pan about 1
inch deep. Invert a dinner plate over
the record so its weight is applied only
around the outside edge of the record.
Add about a pound more weight on top
of the dinner plate. Leave the record
this way until the water has cooled to
room temperature.

Don’t try to rush this process! If any
high-speed cooling methods are used,
the record will immediately warp again.

—Louis M. Long END

TERNAI

all

TV

and

RADIO

types

available

from your

parts distributor

INTERNATIONAL

-~ RECTIFIER
CORF’OR’ATION
Ei Segundo, Calif. ORegon 8-6281

NEW YORK e« CHICAGO

Wornld's L S 0
%7% Rectifiers
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Genuine AMPHENOL Twin-Lead

NOW avniinsie i

PREASSEMBLED LENGTHS

Now at your Distributor’s—ampaENOL Flat and Century
Twin-Leads and 4 Conductor Rotator Cable in new, easy-to-use
preassembled hanks! Available in 50, 75 and 100 feet lengths,
the new hanks are all ready for installation with lugs
attached to one end. You save time on the job, achieve better,
faster installations with AMPHENOL preassembled Twin-Lead!
You'll have no trouble spotting these new Twin-Lead
lengths—an attractive merchandiser has been specially designed
to help Distributors display the new hanks.

Here’s the complete list of hanks:

LIST

14-056-50 $2.20

FLAT TWIN-LEAD 14-056-75 3.00
14-056-100 375

14-100-50 2.60

CENTURY TWIN-LEAD 14-100-75 3.60
14-100-100 4.55

Loy T 2
ROTATOR CABLE 14-298-100 485

AMERICAN PHENOLIC CORPORATION

chicago 50, illinois

In Canada: AMPHENOL CANADA LTD., Toronto \

Merchandising and Promotion
CBS-Hytron, Danvers, Mass., is di-
recting its consumer radio and TV tube
advertising campaign toward women as
the result of a survey which showed

that women make 88.5¢, of all tele-
phone requests for TV service and that
the woman of the house is present dur-
ing 76.95% of the calls, while the man
is home for only 24.59%. The Good
Housekeeping Guaranty Seal now ap-
pears on new CBS tube cartons.

Electronic Instrument Co.. Brook-
lyn, N. Y., designed a package display

merchandiser for distributors of its TV
alignment crystals.

Astron Corp., East Newark, N. J.,
is promoting its capacitor line as a
means of simplifying inventories. The
company has streamlined its selection
of models, eliminating numbers found
inactive in recent research on capacitor
inventories.

Walsco Electronics, Los Angeles,
Calif.,, introduced a counter display
featuring a complete assortment of its
phono and recorder drives. The com-
pany also announced a new dealer kit
which contains 23 different drives cov-
ering 85% of all changers now on the

RADIO-ELECTRONICS
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BUSINESS

market, packed in a transparent plastic
case.

Ward Products Corp., Cleveland, in-
troduced 2 new four-color counter dis-

play for jobbers for its Invader fringe
antennas.

Astatic Corp., Conneaut, Ohio, de-
signed a new Twelv-Pak cartridge ve-
placement kit which contains the twelve
most popular cartridges packaged in a
transparent plastic case. Included with
the kit are a jeweler’s serewdriver and
an eight-page master cross-index re-
placement chart, listing every cartridge
made.

Permo Inc., Chicago, designed a new
needle cabinet to serve as a display,

storage bin and self-service dispenser
for replacement needles.

Production and Sales

RETMA reported that 35,616,771
TV sets were shipped to dealers in the
nine-year period from 1946 through

JULY, 1955

{Continued)
1954. Last year 7,161,362 sets were
shipped.

RETMA reported that TV set pro-
duction of 2,188,252 for the first three
months of 1955 was 50 ahead of pro-
duction for the same period in 1954,
Radio set output of 3,640,144 for the
first quarter of this year was 40%
ahead of the 1954 quarter.

Calendar of Events

Western Electronic Show and Convention,
Aug. 21-26, Civie Auditorium, San Francisco,
Calif.

British National Radio Show, Aug. 24-Sept.
3, Earls Court, London, England.

German Radio, Phonograph and TV Ex-
hibition, Aug. 26-Sept. 4, Diisseldorf, Ger-
many.

Mergers and Expansions

Telautograph Corp.,, New York and
Los Angeles, merged with Walsco Elec-
tronics, Los Angeles, which will operate
as a division of Telautograph. Walter
L. Schott, president of Walsco, will
continue in that capacity and there will
be no personnel changes in the Walsco
firm,

Permo Inc., Chicago, purchased Zim
Products of the same city. Permo will
now manufacture both Zun record
brushes under that trade name and
its own Fidelitone and Permo record
brushes.

General Dynamics Corp., which built
the atomic-powered submarine Nautilus,
merged with Stromberg-Carlson, Roch-
ester, N. Y.

Texas Instruments, Dallas, purchased
the business and assets of Radell Corp.,
Indianapolis resistor manufacturer, and
will transfer production operations to
Dallas.

Raytheon Manufacturing Co., Wal-
tham, Mass.,, set up a joint venture
with Minneapolis-Honeywell Regulator
Co. for the engineering and marketing
of high-speed electronic data-process-
ing systems for business and govern-
ment. The project will be carried out
by a jointly owned company, Datamatic
Corp., Waltham. Raytheon also an-
nounced the opening of a new ware-
house and sales oflice for its electronic
tubes and semiconductors in Franklin
Park, Ill.

Sylvania Radio Tube Division opened
a new 210,000-square-foot plant near

Williamsport, Pa., for finishing and
packaging operations on receiving
tubes.

Cornell-Dubilier, of South Plainfield,
N. J., formed a new Printed Wiring
Division with headquarters at its home
office.

Daystrom Inc.,, Elizabeth, N. J.,,
merged with Weston Electrical Instru-
ment Co., Newark, N. J.

Radio Receptor Co., leased an addi-
tional building in Brooklyn, N. Y.

Business Briefs

. . . National Co., Malden, Mass., was
provided with $2,000,000 in capital on
loans from Easy Washing Machine
Corp., Syracuse, N. Y., in conjunction
with Sid W. Richardson, Perry Bass
and Clint W. Murchison END

.‘------------
No Motors! No Electricity!
i ROTATES ELECTRONICALLY

Complete 360° Recep-

AR e R Y ) V1) Model
2-13. new low price . W\ AX-59
No roof orlen(au[nn. -

no ghosts—it's elec-

tronically  beamed 1y \“ o
Dyirectonic hosition Ak -

near TV . S
the  compass e
electronie rotation S
gives bright., sharp

piX on all channels. L

Nine h-tensil g

aluminum  elements TX-59 same as AX-59

dowel reinforced. In-
ctudes Selector
Switch. 75 ft, 3 cond
cahble. Performance
euaranteed.

NEW! 10 Watt

Ngal

10 cps.

but includes 2 2'; ft.
masts, guy ring & mtg.
base. Only $11.95

Hi Fi Amplifier Kit
Built in Pre-Amplifier

Completely NEW Ar-
kay Hi Fi Amplifier
in Kit Form. Model
A-12. Less than 3%
distertion. 20 to 20,-
000 cps == 1 dh, Bass
boost of + 8 db at
Treble hoost of + 10 b
at 10,000 cycles. Inputs: Reluc.
tance and crystal pickup. mic.,
radio. Hum —70 db_ below rated
output. Tubes: 6SC7, 6SL7GT.
5Y3GT. & 2 6VGGT.

6" x 9” Auto Rear Deck Speaker Kit

' o

BARGAIN SPECIALS!

Cietron 1.47 oz, ALNICO V
Speaker. for Hi Fi Clarity,
Complete with wired 3 position
sw., mrill. fittings. Model 24.
list price $9.95, Lots of 6 o
more. $4.19 each.

Alnico Vv Famous Make Electrolytic Condensers
PM Speakers InTD.1520 (MTD-301  [MT-4508
Your Choice luo.2omed  |50-30mfd  [Bmfd—450 V
750 eem 150V 150 45

5 Tound 55¢ 59¢c c
(134 9 ¢|in lots of [in lots of |In lots of
deep) 10. 49¢ eca.l10, 55¢c ea. 110, 39c¢ ea,

FY1 Bulletin 227

Write for FREE

HOLESALE
RADIO PARTS CO., Inc.

311 W. Baltimore S¢t, @ Baltimore 1, Md.

GET INTO ONE OF THESE
GREATER OPPORTUNITY FIELDS

Television

TRAIN IN THE GREAT SHOPS OF

E OLDEST, BEST EQUIPPED ‘
SCHOOL OF ITS KIND IN U, s..
Prepare for vour future NOW. Get prac- =
tical training in TELEVISION — RADIO —
ELECTRICITY—~ELECTRONICS—all vital in
Industry. Prepare now for a better job that also
offers a veal future in the yearsaliead. Learn onreal
equipment at Coyne—no advanced education or
previous experience needed
Approved for Veterans—finance ptan —en-
roll now, pay most of tuition later. Part time em-
ployment service while training if needed.

FREE BOOK Clip coupon for Big Free Illustrated

Book. NoSalesman will call. Act NOW,

B. W .COOXE, 1 FOUNDED
President ® A 1899
ELECTRICAL SCHOOL

A TECHNICAL TRADE INSTITUTE OPERATED
NOT FOR PROFIT

SO0 S. PAULINA, CHICAGO, Dept. BS-81H
ELECTRICITY @ TELEYISION @ RADIO ® REFRIGERATION ® ELECTRONICS
= = = = = = = = = e = ==

B. W. COOKE, Pres.
I COYNE ELECTRICAL School
| 500 S. Paulina St., Chicago 12, 1Il. Dept. B5-81H
Send FREE BOOK and details on:
| O RADIO-TELEVISION 0O ELECTRICITY l
I
i

-—-na e aa=
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|

| ADDRESS. ..o, "
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PATENT
APPLIED FOR

PROVEN,|
TILT OVER
TOWERS

TESTED AND

E-Z WAY

E-Z Way TV Towers crank up and down. Can
be easily lowered and the antenna tilted over to a
height of only six feet above the ground and made
absolutely hurricane proof!

® CRANKS UP AND DOWN e TILTS OVER

® NO GUY WIRES—NO CONCRETE ® NO ROOF DAMAGE
® NO LIGHTNING RISK ® HURRICANE PROOF

® GREATER DISTANCES—CLEARER PICTURES |

The only practical free-standing tower is one that can be lowered in case of strong winds. |
E-Z Way Tower is the sturdiest, most unique and versatile tower in the industry. High-test
steel construction. Electric Arc welded. Each section completely immersed in Pliotite $-5
(rubber base) aluminum enamel for long-lasting weather resistance. Most economical.
Easiest to install. Easiest to service and add antennas. Twelve tilt-over types from 30" to
85’ YHF heights. Fifteen building-attached crank-up types of towers. Each tower specifically
designed for a particular use.

TILTS OviER

E-Z Way manufactures rigid towers for trans-
mission and 2-way commumca_tiuns antennas.
Write for complete information.

E-Z Way manufactures tilt-over towers for
““ham?®’ operators. Write for information and
prices.

Distributor Invited. For Free Catalogue =RT 1 and Information Write:

E-Z WAY TOWERS, Inc.

5901 E. BROADWAY « P.0.BOX 5491 « TAMPA, FLORIDA

Inquiries

When answering advertisements please mention
RADIO-ELECTRONICS

\ —
i
“It just isn’t fair. .. she’s using |

JENSEN NEEDLES!” ,

-y
=
A
o)
z

OLD
RADIOS
AWAY!

Here's the data you need
to fix them FAST and r-i-g-h-t!

Just look up the how-to-do-it data on that old radio
you want to fix!

Four times out of 5, this giant, 3%-.pound, 744-page
Ghirardi RADIO TROUBLESHOOTER'S HANDBOOK
gives exactly the information you need to fix it in a
jitty. Tells what is likely to be causing the trouble

. shows how to fix it. No useless testing. No wasted
time. Handbook covers practically every radio receiver
moiel made by 202 manufacturers between 1925 and
1942. Using it, even beginners can easily fix old sets
whieh might otherwise be thrown away hecause service
information is lacking. With a few simple repairs,
most of these ol sets can be madle to operate perfectly
for years to come.

THE ONLY GUIDE OF ITS KIND!

‘ Cuts service time in half !

H
]
i :
i
H

Inciuded are connmon trouble svmptoms and their rem-
edies for over 4,800 models of old home. auto radios and
record changers. Airline, Apex, Arvin, Atwater Kent,
lelmont, Bosch. Brunswick, Clarion. Crosley, Emerson.
Fada. G-E, Kolster., Majestic, Motorola, Philco. Pilot,
RCA, Silvertone, Sparton. Stromberg and doZens more.
Gives how-to-do-it data on SPECIFIC jobs—NOT gen-
eral theory. Includes hundreds of pages of invaluahle
tube and component dara. service short cuts, ete.

:...TRY IT 10 DAYS . . . at our risk!___:

Dept. RE-7S. RINEHART & CO.. Inc.
232 madison Ave., New York 16, N. Y.

Send Ghirardi's RADIO TROUBLESIHOOTER'S
HANDBOOK for 10-day free examination. If I decide
to keep hook, I will then remit the full price of onl
$6.50 plus a few cents postage. Otherwise, I will
return book postpaid and owe you nothing.

NAME.

ADDRESS

CITY, ZONE. STATE.
Qutside U. A.—Price $

. cash on y. return privilege

NSEEESEEEEEEEEREEREAENEEEEES
7 ANEBESRINSARSERERSRESRUSED
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Robert B. Davison
was apponted dis-
tributor sales man-
ager of Cannon
Electric Co., Los
Angeles. He has a
wide background in
sales and jobber
organization and
was most recently
sales manager for
Pacific Electricord.

R. B. Davison
l.awrence A. Ap-
pley, president of
the American Man-
agement Associa-
tion, was elected a
director of Sylva-
nia Electric Prod-
uets, New York
City, increasing
the board member-
ship from 9 to 10.

L. A. Appley
Alfred E. Bourassa
was appointed to
the position of mer-
chandising coordi-
nator for CBS-Hy-

tron, Danvers,
Mass. Before his
present appoint-
nment Mr. Bourassa
was assistant man-
ager of the adver-
tising department.

&t
A. E. Bourassa

Personnel Notes

. . . Lloyd Dopkins joined Granco Prod-
ucts, Long Island City, as vice president
in charge of sales. He was formerly
with the Crosley Division of Avco Man-
ufacturing Corp.

.. . H. 8. Gwynne was named manager
of the Tube Industry Sales Section of
the RCA Tube Division, Harrison, N. J.
C. W. Taylor was appointed to the new
position of manager, color kinescope
marketing. Gwynne was formerly man-
ager, market plans and analysis; Tay-
lor was manager, tube parts and ma-
chinery sales.

... John L. Woods, comptroller of
American Phenolic Corp., Cicero, Ill.,
was elected to the board of directors.
Fred G. Pace, administrative assistant
to the president, was named secretary.
. . . Everett W. Olson, director of
communications for Webcor, Chicago,
was appointed director of public rela-
tions and advertising.

. . . Leslie F. Muter, president of the
Muter Co., Chicago, and a director of
RETMA, was awarded the 195656 Medal
of Honor by RETMA at its recent in-
dustry banquet in Chicago. END

RADIO-ELECTRONICS
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technical
Literature

SPEAKER ENCLOSURES

Advantages and disadvantages of the
many types of enclosures for hi-fi loud-
speakers are discussed in an 8-page
brochure. Frequency response curves
which may be expected from different
cabinet types are reproduced to illus-
trate the characteristics of different
enclosure designs. Information for the
design and construction of bass-reflex
enclosures and detailed drawings for
the construction of a corner enclosure
is also given.

Altec Lansing Corp., 9356 Santa
Monica Blvd., Beverly Hills, Calif., or
161 6th Ave., New York 13, N. Y.

AMPLIFIER-SPEAKER
A  4-page brochure describes the
Ampex 620 speaker-amplifier and its
uses with the 600 tape recorder.
Ampex Corp., 934 Charter St., Red-
wood City, Calif.

COLOR TV
Magnavox’s Service Training Bul-
letin No. 2 Colorimetry represents

the first in a series of training bulletins |

on color TV. It is expected that sue-
ceeding bulletins will be distributed at
the rate of approximately one per
month. These bulletins are designed to
give a good working knowledge of the
NTSC color system, and will cover the
circuitry of Magnavox color receivers
when such receivers are available.

Bulletin No. 2 describes light and
the human eye, color mixing and color
specification.

Magnavox Co., Factory Service Dept.,
Fort Wayne, Ind.

OUTPUT TRANSFORMERS

Acrosound’s Ultra-Linear Output
Transformers are described in a 16-
page pamphlet, which gives technical
information as well as schematics.

Acro Products Co., 369 Shurs Lane,
Philadelphia 28, Pa.

ELECTRONIC COMPONENTS

Cataloy 29 contains in 16 pages tech-
nical data and illustrations on elec-
tronic components. This 1955 catalog

Any or all of these catalogs, bulletins, or
periodicals are available to you on request
direct to the manufacturers, whose addresses are
listed at the end of each item. Use your letter-
head—do not use postcards. To facilitate iden-
tification, mention the issue and page of RADIO-
ELECTRONICS on which the item appears.

UNLESS OTHERWISE STATED, ALL ITEMS ARE
GRATIS. ALL LITERATURE OFFERS ARE YOID
AFTER SIX MONTHS,

LIFE’'S “"LITTLE” PROBLEMS

[

> ARE EASILY
SOLVED
WITH

LITTLE SPACE =

QUAM has a full line of shal-

low ‘speakers, covering all
LITTLE TIME
QUAM speakers mowunt W zl

popular applications.
quickly and easily in the most
difficult installations because

of QUAM's unusual mount-
ing bracket.

LITTLE MONEY

QUAM speakers cost no more
—and frequently cost less—
than other speakers of the
same size and magnet weight.

s o QUAM,th quadify fineforoll yorr speakohands

A FREE copy of the lotest QUAM catalog,
listing over 100 replacement speakers, is
/ available from your distributor, or from

i .
Quam speakers are listed in the Quam-Nichols Company.

Photofact Folders, Counter- ™~
facts, File-O-Matic, and

QUAM-NICHOLS COMPANY

236 East Marquette Road Chicago 37, lllinois

PHOTOGRAPHS

RADIO-ELECTRONICS can use good photographs of service benches,
service shops, high-fidelity audio layouts, and any other interesting and
original radio-electronic devices.

We will pay $6.00 each for good professional photos or equivalent, suit-
able for reproduction.

Full information on subject photographed will increase their acceptability.

The Editor, RADIO-ELECTRONICS
21 West Broadway, New York 7, N. Y.

JULY, 1955

115



www.americanradiohistory.com

shoot trouble faster with

PROBES

Here’s a brand new book just off the
press, which tells you how probes are
designed and how to use them for
quicker, better and more accurate
servicing with today’s complex 1test

instruments,

BASED ON ACTUAL EXPERIENCE

PROBES was written by a probe manu-
and a teacher-engineer.
give you the benefit of their knowledge in
plain readable language, plus the practical
experience of service technicians who use
probes every day on their jobs. This book
tells you how to use probes to isolate TV,
radio, or audio troubles. Enables you to get
more out of your test instruments. It is an
excellent guide to commercial probes as
well as a convenient handbook on construct-
ing your own—inecluding, for the first time

facturer,

probes

brune fuccons and marha ciord

They

@ Geanveaca Limasay - na.se 19 5()

PROBES. By Bruno Zucconi
and Martin Clifford. Gerns-
back Library Book No. 54.
224 Pages. Over 200 illus-
trations. Paper cover. $2.50

in any book—a transistorized model.
ELEVEN COMPLETE CHAPTERS

Crystal demodulator
probes ® Working with
crystal probes ®
Voltage-doubler probes ®
Balanced probes ® Low-
capacitance probes ®

High-voltage probes ® waveforms

Isolation and direct
probes ® Specialized
probes ® The Chromatic
probe ® Vacuum-tube
probes ® Television

Also available in a dur-
able cloth-cover edi-

tion ......%4.00

 Other Gernshack Library Baoks you'll want to read

See your distributor—or mail this coupon

: 4
I GERNSBACK PUBLICATIONS, INC., Dept. 75 |
25 West Broadway |
New York 7, N.Y. |

Enclosed is my remittance of $ ... .. .

Please send me the following books postpaid. |
54—Probes
[] Paper cover $2.50

52—The Oscilloscope
[ Paper cover $2.25

[ Cloth cover $4.00 |

] Cloth cover $4.00 |

O3% O4 0492 J48B OJM4 O []46|
047 [O48 [149 [J5 [O51 [J53 |
Name .. ... . S T |
(please print) I

| Street |
| City o Zone State I

RADIO-CONTROL HANDBOOK—

No.53. 192 pages. $2.25
THE OSCILLOSCOPE—No. 52.
192 pages. $2.25

Cloth-cover edition $4.00

TRANSISTORS—THEORY AND
PRACTICE—No.5/. $2.00

TV REPAIR TECHNIQUES—

No.50. 128 pages. $1.50
RADIO & TV TEST INSTRUMENTS—
No.49 128 pages. $1.50

HIGH-FIDELITY—Design, Construction,
Measurements. No. 48. 128 pages. $1.50

RADIO & TV HINTS—No. 47
112 pages. $1.00

TELEVISION TECHNOTES—
No. 46. 128 pages. $1.50

RADIO TUBE FUNDAMENTALS—
No. 45. 96 pages. $1.00

BASIC RADIO COURSE—No. 44,
Cloth cover. $2.25

MODEL CONTROL BY RADIO—

No.43. 112 pages. $1.00
HIGH-FIDELITY TECHNIQUES—
No.42. 112 pages. $1.00
PUBLIC-ADDRESS GUIDE—

No. 41. 80 pages. 75¢

PRACTICAL DISC RECORDING—
No.39. 96 pages. 75¢

Publishers of
RADIO-ELECTRONICS

TECHNICAL LITERATURE (Continued)

includes specifications on the new
Fastatch dual controls, Snap-Tite con-
trols, 1,000-volt rated disc capacitors,
P.E.C. kits, temperature-compensating
tubular capacitors.

Centralab, Division of Globe-Union
Inec., 900 E. Keefe Ave., Milwaukee 1,
Wis. or any Centralab distributor.

TRANSFORMERS

Stancor’s 24-page Catalog S-101 con-
tains a numerical index and price list.
This illustrated catalog has information
on transformers for TV, industrial and
communication applications.

Chicago Standard Transformer Corp.,
Addison and Elston, Chicago 18, Ill.

EQUALIZERS

Catalog No. 12E (16 pages) illus-
trates, with response charts, equalizers
and wave filters. It gives many appli-
cations of this type of equipment in
sound and sound recording. Case studies
with solutions are given. Attached to
the outside cover is a simulated theat-
rical bill—Sound Stage Slanguage for
Cinema Equalizers—which gives terms
used by the trade for various Cinema
items together with their catalog
numbers.

Cinema distributors or Cinema Engi-
neering Co., Division of Aerovox Corp.,
1100 Chestnut St., Burbank, Calif.

RESISTORS

Bulletin T-1 gives data on construc-
tion, dimensions, machining technique,
tolerances, resistance values, power and
voltage ratings, temperature and volt-
age coefficients of IRC resistance strips
and concentric disc resistors.

International Resistance Co., 401 N.
Broad St., Philadelphia 8, Pa.

MICROPHONES

An eight-page brochure, Teéchnical
Information on Condenser Microphones,
details their basic operational theory,
and, in chart form, typical characteris-
ties of these microphones with compari-
sons to other types. Nine formulas and
four charts are included.

Frank L. Capps & Co., 20 Addison
Pl., Valley Stream, N. Y.

AUDIO EQUIPMENT

The new Audio Master catalog de-
scribes three-speed portable record
players, transcription players combined
with PA systems, combination slide
film projectors and record players, ete.

Audio Master Corp., 17 E. 45 St
New York 17, N. Y.

PRINTED CIRCUITRY

An eight-page illustrated booklet on
Printed Circuitry describes in detail its
applications and advantages in various
electrical products and equipment, as
well as technical information to aid
design or planning of such circuitry.
Different types of base materials.
laminate characteristics, circuit designs,
preparation of master drawings, solder-
ing techniques and pricing variables
are discussed.

Cornell-Dubilier Electric Corp., South
Plainfield, N. J. END

RADIO-ELECTRONICS
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28 USES FOR JUNCTION TRAN-
SISTORS. Sylvania Electric Products,
Inc.,, 1100 Main St., Buffalo 9, N.Y.
6 x 9 inches, 17 pages. 25c.

Transistor prices are now within
reach of all experimenters, and many
will want to try their hand at building

practical and useful circuits. This
manual offers them a good start. It
describes amplifiers, oscillators and

control devices as tested in Sylvania
laboratories. All diagrams are clearly
marked with component values and
operating data.

In addition to voltage and power
audio amplifiers (including a 5-watter),
the circuits include a phase inverter,
multivibrator, r.f. relay, photoelectric
counter and many others. The last
chapter shows a selective null detector
and several electronic meter circuits.
The latest Sylvania high-power tran-
sistors are listed and rated for handy
reference.—I(Q

HI-FI MANUAL, by Donald Carl
Hoefler., Fawcett Books, Dept. 232,
Greenwich, Conn. 6%, x 94 inches, 144
pages. 75¢.

This manual describes in turn each
link in a hi-fi chain to help the reader
choose his own equipment. Hundreds of
photographs and diagrams are in-
cluded. The text is informal, non-
technical, interesting, complete.

The book begins logically with a few
pages on characteristics of the human
ear, the nature of musical sounds and
the requirements of a hi-fi system. A
short history of records, radio and FM
follows.  Separate chapters discuss
records, turntables, tone controls, tun-
ers, speakers, enclosures, and how to
assemble the various components.
Questions—when to change styli, why
three speeds, FM vs. AM, how to pick
a turntable, how to install a tuner—
are answered. A special chapter on tape
recording shows how to operate, edit
and handle a mike.

A hi-fi directory lists manufacturers,
dealers and publications.—IQ

HI-FI HANDBOOK, by William J.
Kendall. Thomas Y. Crowell Co., 432
4th Ave., New York 16, N. Y. 512 x 81
inches, 164 pages. $2.95.

Scratch an audiophile (you can use
a sapphire needle, but diamond is pref-
erable) and you will find a rugged
individualist, a determined character,

JULY, 1955

NOT 40% . .

67 Dey Street
New Yorl( 7. N Y '
e w— — S—

EASY TO LEARN CODE

It is eas¥ to learn Or increase speed
with an Instructograph Code Teach-
er. Affords the quickest and mnost
practical method yet developed. For
berinners or advanced students.
Availalle tapes from beginner's al-
phabet to typical messages on_all
subhjecta Speed range 5 to 40 WPM. £
Always ready—no QRM.

ENDORSED BY THOUSANDS!

he Instructograph Code Teacher
Mte:ally takes the place of an ober-
-insiruetar and enables anyone to
learn and master code without fur-
ther assistance. Thousands of successful operators have
‘‘acquired  the code’” with the Instructograph System.
Write todzy for convenient rental and purchase Plans.

INSTRUCTOGRAPH COMP

4701 Sheridan Rd.. Dept. RC, Chicago 40, lIL

NOT 50% . . .
SAVE 70%, 80% and 90% OFF LIST PRICES!

|
|
|

NOT 60% but

0A2 70 1 2X2A  1.00 | 6BHE .51 1 6W4GT .40  14Q7 s2
STANDARD BRANDS 0A4G 60 | 3a4 .53 | 6BJ6 49 [ 6W6GT .56 | 19BG6G1.18
and NATIONAL BRANDS oB2 70 | 3B7 .57 | 6BKS 70 | 6xa1 .35 | 1936 66
- P oc3 90 | 3LFa .66 | 6BK7A .78 | 6X5G6T .35 | 1973 70
All tubes individually boxed. We |op3 .90 | 34 .48 | 6BN6 .59 | 6v&G 57 | 24a a0
also carry a full fine of all special |oza a5 | 3a5GT .59 | 6BL7GT .77 | 6X8 .75 | 25A758T1.50
purpose tubes. Send us your re- |1Aap .35 | 3s4 .48 | 6BQ7A 80 | 7A4-XXL .47 | 25AV5GT .80
quirements. 1A7GT .45 | 3va .58 | 6877 .90 | 7a5 .55 | 258086T .80
183GT .68 | SR4AGY .75 | 6BYSG .60 | 7A6 .47 | 25L6&T .48
FREE 1C5GT .43 |5T4 .70 | 6ca .39 | 7a7 .45 | 25vs .45
g 1D5GP .45 | 5U4G .44 | 6cs .36 | 7a8 .46 | 2525 .38
with each 1E7GT .43 | 5V4 .60 | 6cB6 .51 | 78S .41 | 2526GT .38
$25 or 1G6GT .43 | 5X46 .44 | 6CD6G 1.18 | 7BT .43 | 27 23
mare  or- 1H46 .43 | s¥y36T .32 | 6E5 .46 | 788 .47 | 321767 80
der. 5-Pc. 1H5GT .49 | 5Y4G .37 | 6F56T .39 | 7¢cs .44 | 35as .a8
S )lyﬂﬂlla 1J6GT .49 523 .42 | 6F6 .40 | 7Ce .45 | 3585 .52
Repair Kit. Value $4.95. Includes: |1L4 .43 | 524 .54 | eceaG .42 | 7€ .35 | 35¢5 .51
flashiight hecad, Philips screwdriver. flat 1L6 .59 | 6A7 .59 | 6H6GT .40 | 7F& .70 | 35L6GT .48
head screwdriver, alignment tool and 1LA4 .59 | 6A8 .59 | 6J4 2.00 | 7va .35 | 35wWwa .35
polystyrene case. 1LA6 .49 | 6ABa .44 | 6J5GT .40 | yon6 a0 | 35Y4 .35
iLBa .59 | 6AFa .80 | 6J6 49 | JonTe '42 3523 .41
1Lce .49 | 6aGs .51 | 837 as . SOL6GT .45
. 12877 .
29‘: SPECIALS! 1D5 .59 | 6éane .70 | 618G 90 | 12806 95 | 452567 .40
For Limited Time Only! 1LE3 .59 | 6AJS .70 | 6K66T .39 | 1231:7 55 | 50AS .a8
2V3G 6D6 78 1LGS .59 | AKS .55 | 6K8 .67 | 12AVE .37 | 5085 .52
ggg _%(47 1LHA .66 | 6ALS .40 | 6L7 .44 | 12aX7 .60 | s0c5 .51
77 1LNS .49 | 6AL7GT .70 | 6N7 61 | 12AY7 .90 | colgaT .45
INSGT .51 | 8AaQs a8 | sQ7 .45 | 12886 28 [ JoLzcT 60
1PSGT .50 { 6ASS 50 | 6R7 +49 | 1o8ES ‘so | 75 a4
FREE with every order re- |1Ra .66 | 6AS6  1.75 | 6S4 -41 | 12847 .61 | 8O .35
gardless of size! Here it is—free |1RS ORISASIG [2:2541E6SAG 47 | 128v7 .68 | g3y 60
to everyone—a combination kit of |1%2 53| OATG 40| 83ATGT .38 112)5G6T .40 43776t
o 4 155 .52 | BAUSGT .60 | 65C7 .50 | 128 .49 1.10
resistors, condensers, volume con- |37y .58 | 6aU6 .43 | 65G7 -43 | 12sA7 .48 | o
trol and line cords—retail value |i1vseT .58 | 6AVSGT .75 | 6SH7 .45 | 125H7 .47 17""“1 »
2,95 (Ma - liva a0 | 6AVE .40 | 65376T .45 | 12507GT .45
$ 5 { Y be purchased separate Lua oaess Msolllesrs, a8 | 125%7°T t4a | 127e76T
ly, if desired.) v 29 | sBas 54| esL76T 57 | 125176T .59 1.10
- 6B8 70 | 6SN76T .57 | 125N76T .57 11723 .37
NEW at S*anley A [i1x2a .63 lsBas 49 | 6507GT .43 | 125Q7GT.40 | 117z6GT .65
| B ;:3 ;g 68CS 49 | 6SR7GT .43 | 1223 25 1o0ca .28
. 6BE6 50 | 6557 .43 | 13A5 .59 .
ComP ete Parfs DeP*- 287 .89 | 6BFS .41 | 6T7G .63 | 14A7 .45 | 2051 1.25
o g 2p21  1.00 '6BGeG 1.18 ) evesT .48 ' 1486 .40 l s001  1.50
Save up to 90, off list :
prices. Send for parts and Same day service. All tubes RTMA gquaranteed
.
tube llshng. for one full year
TERMS: 259 deposit required on all
orders, balance COD. Orders under
$5.00. $1.00 service charge. Postaac
paid in USA on all orders accompanied n ElEcTnnNIcs
by full remittance. All unused money (OH'.
refunded with order. o
OPEN ACCOUNT TO RATED FIRMS MA Sy
Our tubes come from such surplus 935 IN AVENUE PASSA'C' N.“J.
sourtes as gov't agencies. receiver
mfg:., etec. Most are new, balance from
gov't and other equipment. ALL TUBES
RTMA GUARANTEED FOR ONE YEAR!  Dept. RE-7 GRegory 1-2498
r G  SEES—— GEeWY S SS—— ‘ e —
ITUXMAS IN JULYTT! | ’
I LI I ) I . -
when you get the
‘Jumbo Radio-Electronics Parts Kit"' COBRA-JEC I °R
| CHOCX-FULL OF NEW & SURIFLUS ODDS & ENDS OF I .
REGULAR STOCK |
|
B VSV S INDESTRUCTIBLE FIBER - GLASS
ORIGINAL COST!! |
| ORIGINAL CosT: ALL WEATHER
LBS. OF: Ca-
PAGITORS.  RE WIDE ANGLE DISPERSION
SISTORS.  SOCK-
ETS. SWITCHFES.
COILS., WIRE,
PHOTOFACTS, |
SPEAKER Accu
SORIES. |
TROLS, PLUs |
DOZENS OF OTH-
Er 1teEms: | |
{Shpg. wi 20 1bs)
| $3 95 || List$4000
NET $24.00
CRYSTAL HAND MIKE . Hi-impedance, hi-gain.
| Rugied moulded bakelite case & 6 ft. shid. cable $3. ‘95 “ cqmp[l)e.te
[N wi river.
COLOR T.v. !!! ‘
| RIGHT IN YOUR PRESENT SET!! | Weatherproof
Enjoy NOW the beautiful life-like color tones on any Line Matching
black & white set. Tri-color screen attaches in seconds. Transformer
No (¢ ols nceded—Nothing else to buy! hi
| 07—~$1.29 16”-17'—%1.98 247-27"—%3.98 I as shown,
PR S Pt S+ SR P00 Yomt 3+ Net $5.10.
209 Deposit req. Please add sufficient post
| o pep! 5 SSrade sufficientipostage | ‘ New versatile all-purpose projector—excellent
RADIO CORP. for paging & talk-back, intercom, marine, and

industrial voice & music systems. Penatrat-
ing articulation assures wide angle intelligi-
ble coverage even under adverse sound con
ditions. “ALNICO-V-PLUS” magnetic asszmbly.
Double-sealed against all weather. Omni-direc-
tional mounting brac<et. Quick, easy
installation. An amazing “power package"—
Specify the CJ-30 for the “tough” jobs!
Input Power (continlous) ............. 15 watts
input | 8 ohms
Resp:nse ..250-900@ cps
Dispersion ...120° 3 60°
Dimensions Opening, 14" ¢ 6”7
Overall Lengty, 14"

FTLRS WRITE FOR COMPLETE CATALOG

ATLAS SOUND CORP.
1443 —39 3t BKlyn. 18, N.

In Canodo:
Atlas Radio Corp..ltd., Toronto, Ont.
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'COI.I.INS'

AUDIO PRODUCTS CO. |
‘PRE-FAB’ TUNERS

Collins Audio Producrs Co is in no way
affilicted with Collins Radio Co.

Each Collins Tuner Kit is complete with
punched chassis, tubes, power transformer,
power supply, components, hardware, dial
assembly, tuning eye, knobs, wire, etc.,
as well as the completed sub-assemblies:
FM tuning units, AM tuning units, IF
amplifiers, etc. All sub.assemblies wired,
tested and aliyned at the factory make
Collins Pre.Fah Kits easy to assemble even
without technical knowledge. The end re-
sult is a fine, high quality, high fidelity in-
strument at often less than half the cost—
because you helped make it AND BOUGHT
IT DIRECT FROM THE FACTORY.

NEW FM TUNER KIT

New decorative gold front.

front end—3 mv sensitivity,

mounted, wired and tested in the chassis.

You mount completed RF tuning unit and

power supply.

response. A.F.C. and switch. Size: 121/

X hvgh Sh-ppmg wel ht: 15

. Manual suppli 50

screen cover available

extra. PRICE: g — e -

New cascode

535

NEW FM-AM TUNER KIT

New, decorative gold front like FM tuner

above. New cascode front end on FM—3 mv

sensitivity. 18§ tubes Comprises chassns

power supply parts. AM unit. FM unit, F

amplifier, all wired and tested, ready for
igh.

19 pounds. Manu-! sunnlled [ 2

Gold secreen cover available at

$3.75 extra, PRICE:

FMF-3B Tuning Unit with Cascode
Permeability tuned, 3 tubes, AFC., 3
microvolts sensitivity. May be used with

any 10.7 MC IF amplifier
such as our IF-6. 51950

2pounds....
AM-4 Tuning Unit
3.9ang tuning condenser. Unit covers 530
to 1600 KC. Completely wired and tested
with tubes. 4 tubes. Chassis

plate measures: 47 x 7%a”. 2‘/ $9A50
pounds . 24

IF-6 Amplifier

6 tubes. 10.7 MC. Low (hstor 52150

tion, high gain. 3 pounds.

- = MAIL COUPON TODAY! - — —

To: Collins Audio Products Co., Inc.
0. Box 368 RE-7

wesme d,
Tel. Wesmeld 2 24350

O FM Tuner Kit O FM-.AM Tuner Kit
O FMF.3B Tuning Unit O IF-6 Amplifier
O AM-4 Tuning Unit O COVER

Name
Address ...

Amount for Kit §
See weights, add shmpmq cost S

Total amount enclosed $.
0O Check O Money Order

WHEN YOU THINK OF TUNERS,
THINK OF
COLLINS AUDIO PRODUCTS
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BOOKS

a nonsplitter of phrases. This is just
as well, since the end product of any
audio system is a matter of personal
judgment. You may not agree with
everything that William J. Kendall
writes, but his forthright avoidance of
weasel words on a rather touchy topic
is endearing in itself.

Primarily directed to a nontechnical
audience, this book is a valuable primer
for service technicians, surrounded by
ailing TV sets who wish to maintain
a grip on the entire field of electronics.
Every section of a hi-fi system is fully
explained, from the pickup through the
preamp and amplifier to the speaker
setup. Well written, informative, but
subject to debate—MC

FILTER DESIGN DATA FOR COM-
MUNICATION ENGINEERS, by J. H.
Mole. John Wiley & Sons, 440 4th Ave.,
New York, N.Y. 6! x 10 inches, 252
pages. $7.50.

This work simplifies the extremely
difficult problems of analyzing and de-
signing filters by supplementing theo-
retical principles with form charts,
formulas and tables prepared or se-
lected to reduce greatly the labor of
calculation. A college-level knowledge
of filter and transmission-line theory
is assumed.

TABLES OF CIRCULAR AND HY-

| PERBOLIC SINES AND COSINES
| FOR

RADIAN ARGUMENTS (Na-
tional Bureau of Standards Applied
Mathematics Series 36—reissue of
Mathematical Table 3). Government
Printing Office, Washington 25, D.C.
8 x 10%; inches, 407 pages. $3.

These tables of circular and hyper-
bolic sines and cosines are used by
engineers and scientists using or inter-
ested in pure and applied mathematics.

PROCEEDINGS OF THE NATIONAL
ELECTRONICS CONFERENCE (Vol-
ume X). National Electronics Confer-
ence, Inc., 84 E. Randolph St., Chicago,
I11. '/zx9|/4 inches, 808 pages, plus
indexes. $5.

A part of the permanent record of

| technical material presented before the

|

conference, this volume contains 86
technical papers and three addresses
presented during the 1954 session.

DEVFLOP’\[ENT OF THE GUIDED
| MISSILE, by Kenneth W. Gatland.
Phll()\O[)h]Cdl Library, Inc., 15 E. 40th
St. New York 16, N.Y. 5% x 8%
inches, 292 pages. $4.75.

This is the second edition of a book
presenting factually all available con-
temporary information on the develop-
ment of the rocket as a guided offensive
and defensive weapon and for such
peaceful apbplications as research aids
for studying the upper atmosphere and
outer space.

TELEVISION TUBE LOCATION
GUIDE (TGL-5), prepared and pub-
lished by Howard W. Sams & Co., 2201
E. 46th St., Indianapolis 5, Ind. 53 x 8,
inches, 232 pages. $2.

(Continued)

This latest addition to the Photofact
series of tube-location guides covers
1953 and 1954 TV receivers, showing
the type, location and function of tubes
and the type and location of fuses. A
convenient supplement to service data.
OPERATION TV, by Stephen A.
Madas. Vantage Press, Inc., 120 W. 31st
St., New York, N. Y., 5% x 8% inches,
81 pages. $2.50.

An easy-to-understand book that an-
swers the TV set owner’s questions
about reception and shows him how to
improve the set’s performance and
save money on service calls by adjust-
ing the set’s service controls properly.

PICTURE BOOK OF TV TROUBLES
(Volume 3-—Video IL.F. and Video Am-
plifier Circuits), by John Rider Labora-
tories Staff. John F. Rider Publisher,
Inc., 480 Canal St., New York 13, N. Y.
51 x 8!, inches, 90 pages. $1.80.

A handy guide to troubles in the
video i.f. and video amplifier circuits.
Keyed oscilloscope and picture-tube
patterns illustrate the effects of opens,
shorts, misalignment and changes in
component values in eight standard
circuits.

BASIC ELECTRICITY
ELECTRONICS, two series of five
books each, by Van Valkenburgh,
Nooger and Neville, Inc. John F.
Rider Publisher, Inc., 480 Canal St., New
York 13, N.Y. 6 x9 inches, 579 pages
in electricity series; 518 in electronics
series. $2 per volume, $9 for each 5-
volume set.

Designed primarily to give basic in-
struction to Navy students, regardless
of previous education, these books fol-
low a pictorial style in which half the
subject matter is illustrations. These
are largely prominent drawings, exe-
cuted with a pedagogical rather than
an esthetic objective. Usually starkly
simple, they get their ideas across.

The text has not been held to the
same fundamental quality and is often
more advanced than the illustrations.
In many cases there is not sufficient
text to explain the subject. The chief
value of the books is therefore as sup-
plementary material, especially to the
home student who often finds verbal
explanations difficult, and to the in-
structor who can make use of graphie
aids.—F'S END

and BASIC

“What else did you try?”
RADIO-ELECTRONICS
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RADIO SCHOOL DIRECTORY

MORE JOBS

than graduates

Demand for our engineering
graduates exceeds supply. Effective place-
ment service. Study in this world-famed college
established 1884. Quarters start September, Jan-
uary, March, June. Approved for

Bach. Sc. degree in 27 months
Complete Radio Eng. course includes TV, UHF
and FM. Also Mee¢h., Civil, Elec., Chem., Aero. and
Adm. Eng.; Bus. Adm., Acct. Small classes. Well-
equipped labs. Modest costs. Prep. courses. Write
Jean McCarthy, Director of Admissions,
for Catalog, View Book and *Your
Career” Book.

20 TRI-STATE COLLEGE

AT, 2475 College Avenue

|nd|ana

PREPARE FOR A GOOD JOB!

BROADCAST ENGINEER
ELECTRONICS
RADIO SERVICING

Angola,

[ Television Servicing

(Approved for Veterans)
SEND FOR FREE LITERATURE

BALTIMORE TECHNICAL INSTITUTE
1425 EUTAW PLACE. BALTIMORE 17, MD.

TV REPAIRMEN

EARN TOP MONEY!

IN JUST 12 MONTHS, COM-
PLETE TV SERVICE TRAINING,
INCLUDING COLOR V. Sfrcgmb-

lined course gives you all essentials for a good j

as service techaician. Graduates in great demand;
jobs ar p!enhf in this growing field. Other elec-
tronic rses in radio operati and maintenance.

Day or even '1g classes. Opportunity for employment
in focal industry. Approved for Korean veterans.

Write for Catalog 111 Todoy

INDIANAPOLIS ELECTRONIC SCHOOL
312 E. Woshington, Indionapolis 4, Ind.

& GET INTO

ELEGTRONICS

You can enter this uncrowded. inter-
esting field. Defense expansion, new
developuients demand trained special
ists. Study all phases radio & elec
tronics theoiy and practice; TV FM:
broadc.mllng vr\icim. aviation, mia-

18-month course
Gm«lunu-s ln demund bv malor com
panies. H.S. or eqyuivalent required.
Begin Jan.. Mareh. June. Sept. Cam
pus life. Write for catalos.
VALPARAISO TECHNICAL INSTITUTE

c

Dept. Valparaiso, Ind.

RCA INSTITUTES, INC.

A service of Radio Corporation of America
350 West 4th St.. New York (4, N. Y.

OFFERS COURSES IN
ALL TECHNICAL PHASES OF
RADIO, TELEVISION, ELECTRONICS
Approved for Veterans
Write Dept. RE-55 for Catalog

Please Mention
RADIO-ELECTRONICS
WHEN ANSWERING

ADVERTISEMENTS

Sl Yigr [119.5'8

Veterans. |

|

et Your F.C.C. LICENSE ouiy:

Correspondence or residence preporotion for
F.C.C. exominations. Results guaranteed.

Resident classes held in
WASHINGTON, D.C. and HOLLYWOOD,
CALIF.

An FCC commercial operator license means
greater opportunities and higher pay. We are
§'Pema lists in preparing you, in a MINIMUM OF
ME to pass FCC examinations for all classes
of licenses. Beginners get 2nd class license in §
weexs and Ist class in 3 additional weeks. Write
for our FREE booklet with complete details.

GRANTHAM School of Electronics

Dept. 101-M. 6064 Hollywaood Blvd.. Hollywood 28, Calif.
or
Depi. 201-m. 737 11th Street NW, Washington 1, D.C.

bl"‘“"‘“""“"ﬂ HONTHS
DEGREE I~

Intensive, specialized course including strong basis in
mathematics and electricai engineering. advanced radio
theary and desizn. television. Modern lah. Low tuition
Self-help opportunliies. Also B.S. degree in 27 nionths
in  Aeronautical, Chemical, Clvil. Electrical., and
Mechanical Englneerlng. G.1. Gov't approved. Enter
September. December. March. June. Catalog.

INDIANA TECHNICAL COLLEGE
1575 £, Washington Bivd.. Fort Wayne 2. Indiana

S =
 QECEIVINGS.

Be a ‘*key’’ man. Learn how to send and
receive messafes In code by telegraph
and radio need
men for !obq Good pay, ndvemure
teresting work. Learn at home quickly
famous Candier System. Qun
ify for Amateur or Commercial
cense, \Write for FREE BOOK.
CANDLER SYSTEM CO.
1. Box 928, Denver 1. Colo. S

Dept. 3-

BE A PROFESSIONAL

TELEVISION

SERVICE
TECHNICIAN

GET DOWN-TO-EARTH
PRACTICAL TV TRAINING
WITH wWT) EXPERTS FOR
THE TOP PAYING $5,000-
$10,000 PER YEAR JOBS.

UHF—COLOR—VHF

Master the latest, up-to-
the-minute TV and Color FREE
TV developments QUICKLY.  Boox Tooar!

WESTERN TV offers real experience on live equipment
In our BIG SHOPS AND LABDRATORIES in the shortest
practical time under expert Instructors. Graduates are
In big demand because they have the ‘‘field expe.
rience’” necessary for immediate '‘bench’ or super-
visory positions. You learn every phase of Radio and
TV servicing (AM, FM, VHF, UHF). WTi men win fast
promotion...can demand better pay... develop
highly profitable businesses of thelr own with the
latest and most PRACTICAL PERSONALIZED TRAINING
BEHIND THEM. You concentrate all your time on being
a PROFESSIONAL TV SERVICE TECHNICIAN — non-
essential math and engineering theory omitted. YOU
CAN EARN WHILE YOU LEARN. Special Finance Plan.
APPROVED FOR VETERANS. Find out how you can get

into the TOP PAY GROUP — Send for this fact-packed
book NOW!

EARN MORE MONEY— l
I

SEND FOR

WESTERN America’s leading
TELEVISION T.e’.evin'on
INSTITUTE Servicing School

___________ e o e
I western Tetevision institute Dept. E-7-55
| 341 W. 18th St Los Angeles 15, Calit.

Without obligation, please send FREE fully Ilustrated
I booklet. (No salesman will call.)

| NAME AGE_ |

| aoDRESS___ , :
city, . JONE__STATE_____

e e d

Become an

ELECTRICAL ENGINEER

Majorin Electronics or Power
BS Degree in 36 months
Prepare now for a career
as an electrical engineer or
engineering technician — and take
advantage of the many opportuni-

ties in these expanding fields.

You can save a year by optional
year 'round study. Previous military,
academic, or practical training may
be evaluated for advanced credit.

Enter Radio and Television
— courses 12 to 18 months

You can be a radio technician in 12
months. In an additional 6-months you
can become a radio-television techni-
cianwith Associate in Applied Science
degree. Color television instruction is
included in this program.

These technician courses may form
the first third of the program leading
to a degree in Electrical Engineering.
Twenty-one subjects in electronics,
electronic engineering and electronic
design are included in these courses.

Courses also offered: radio-televi-
sion service (12 mos.); electrical serv-
ice (6 mos.); general preparatory
(3 mos.).

Terms — September, January, April, July
Faculty of specialists. 50,000 former stu-
dents—annual enrolment from 48 states,
23 foreign countries. Non-profit insti-
tution. 62nd year. Courses approved for
veterans. Residence courses only.
MS-GA

MILWAUVU I( EE
SCHOOL OF ENGINEERING

MILWAUKEE SCHOOL OF ENGINEERING
Dept. RE-758, 1025 N. Mmilwaukee Street
Milwaukee I, Wisconsin
Send FREE illustrated booklets

O Career in Electrical Engineering,

O Career In Radio-Television,

I am interested in__

“(name of course)

Name. “Age_.

Address

Zone._._..State.
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WILL MAKE

These unique patented transtormers provide the low-
est possible distortion over the entire audio band
along with flat frequency response over an exception-
atly wide band in order to obtain superior transient
performance. Acrosound Ultra-Linear transformers
are available in power brackets from 10 watts to
100 watts to fill any audio requirements where the
ultimate in high fidelity reproduction is desired. A

ACRO PRODUCTS CO., 36

Ultra-Linear

TRANSFORMERS
YOUR AMPLIFIER BETTER

complete description of the Acrosound line is yours
FREE in a 16 page booklet available on request. This
also includes seven full pages of high fidelity ampli-
fier circuits of outstanding performance. Compare
the specifications of Acrosound Ultra-Linear trans-
formers and circuits and see why Acrosound Ultra-
Linear is the best!

The quality of Acrosound transformers is illustrated by
the specifications of the TO-330 model, designed for
high power Ultra-Linear amplifiers.

v =+ | db 10 cps to 100 ke

1 Over 50 watts clean at any frequency 20 cps
to 20 ke

v Makes the finest amplifier obtainable using
pp par KT &b's or pp 6550's
1 $39.95 net at leading distributors everywhere

Other models are available with comparable specifica-
cations for most audio requirements.

TO-300 for Ultra-Linear Circuits
with KTéb's, 5881's, etc. $24.75
TO-310 for Ultra-Linear operation of 6V6 tubes

Williamson

and EL84 tubes. $18.75
TO-320 for Ultra-Linear operation of 6Yé
tubes. $18.75

TO-350 for 100 watt Ultra-Linear operation of
6146 tubes. $49.50

Prices slightly higher in the West

9 Shurs Lane, Phila. 28, Pa.

GCORNISH

tountersign
of SUPEFior
WireS.as:

Famous for Quality and Performance
since the very beginning of commer-
cial radio! CORNISH TV Antenna
Cables ond Tubular Twin-lead are
packaged now so you just can’t miss
‘em. Look for these orange-and-black
display cartons, at all good dealers.

CORNISH WIRE CO., nc.

50 Church Street New York 7, N. Y.

.

/' antenna gqi,|e
mnd‘!mmlugin

o

ey

better signg longey Ji¢
e
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(" YOUR CONSISTENT,

RELIABLE SOURCE FOR

STANDARD
BRAND TUBES

—Only the 5 Top-Quality Brands Shipped—
e Individually boxed. y 1st qual-ty.

Latest Dating e Standard RTMA Guarantes

No private label, electrical or mechamcal rc-jects.

No rebrands or rewashed ‘'bargains.’

Write for Free 1955 New Air-Mail Handy-

Order Blank. New Summer Edition—

Lists ALL Popular TV & Radxo Types.

Makes Mail-Order a Pleasu

AUl Tube Orders over $25.00 (with Remittance)

Postpaid, Overnight Shipment,

SPECIAL PURPOSE TUBES and TRANSISTORS

Write for our complete listing on XMTG, Industriatl,

Special-Purpose and Crystal Diodes. We stock over

2,000 types at excellent prices.

® Immediate shipments

on all types of CBS

Cathode-Ray Tules di-

rect from factory-to-

you! Only Ist quality

new pix tubes shipped.

Write for complete price

TUBES list. New low prices.

75 MEGACYCLE METEOROLOGICAL TRANSMITTER
Type T-49C. Uses RCA 3A5. Complete with

tube intenna, battery harness. Brand New
Sizes 43/37x21/2”x214”. Excellent for Radio 2.00
Control. only $2.
Postpaid
® Geiger-Mueller Kit
A precision instrument.. . ..$69.50.
e Model 10MVT-Voltage Converter
3 ounce unit delivers up to 7,000 volts___.... $ 9.95
Write for details on above two units
TWO-COLORED TUBE CARTONS. with new Safety
Partitions. Prevents Tube DBreakuge. This Super-
Gloss Red and Black Carton is the Most Distinctive

Box Availadle Today! Minimum: 100 any one size. Dis-
counts on full case lots. Also available at same prncis
i N.Y.. N

in glossy white. unprinted. Boxes F.0.B

SI1ZE

Miniature. (6AU6, BALS, (‘Qc.)
7. 6W4. etc) ...
. 6BQ6GT, etc4)

LARGE G (5U4G. 6BG6G. etc.)..

Phone: Walker 5-7000

ELECTRONICS
CORP.

BARR

kS'IZ Broadway N.Y. 12, N.Y.J

ADVERTISING INDEX

Radio-Electronics does not assume responsibility for
any errors appearing in the index below.

Acro Products Corp.
Allied Radio Corp..
Almo Radio Co.

American Microphone Co.
American Phenaclic Corp.
Arkay Radio Kits. Inc.
Atlas Sound Corp
Audel Publishers._..

Barry Electronics Corp..
Bell Telephone Labs..
Blonder-Tongue Labs..
Brooks Radio & TV Corp.

CBS Hytron (Div. of Columbia Broadcasting System)...
Capitol Radio Engineering Institute.
Channel Master CorP.......

Chicago Standard Transformer Corp
Circte Electronics Products Company
Cleveland Institute of Radio Electronics.
Collins Audio Products Co....

Cornell Dubitier Electric Corp..

Cornish Wire Co..

Coyne Electrical School.

Delco Radio (Div. of Gencral Motors Corp.)
DeVry Technical Institute
DuMont, Allen 8., Labs.

.Inside Front Cover

Ediie Electronics..
Electro-Voice. Inc

109
Inslde Back Cover
&

Electron Tube Corp. of Amer|c> 9
Electronic Instrument Co. (EICO)..... ..30. 92, 104. llO
Erie Resistor Corp. o 93
E-Z Way Towers. Inc. 114
General Cement Mfg. Co... 25

Heath Co....
Huckert Electromcs

Hudson Specialties Co. 110
Hughes Research & Development Labs 89
Indiana Technical Colleae... .. ... ... 103
Instructograph Co. 117
Instruments For Service, Ing. 97
International Rectifier Corp...._....._...... 111
Jackson Electrical Instrument Co.............. 75
Jensen Industries...... ... 114
Kuchne Mfg. Co. 90
Lafayette Radio Corp. 121
Lectone Radio Corp.. 117

Mallory, P. R. & Co.,

Inc. -
Merit Coil & Transformer Co. . .
Mosiey Electronics.

Co.

Moss Electronic Distributing 82, B3
Naticnal Radie {nstitute. ... .. 13
National Schools..._ ... .. 5
Opportunity Adlets.... 108
Oxford Electric Co..... 106

Perma-Power Co.

Phaostren Co.

Philco Corporation... ... ... 71
Precision Apparatus Co.. Inc - B
Progressive ''Edu-kits'’, frc. . 95
Progressive Electronics Inshtute 96
Pyramid Electric Co. 22
Quam Nichols Ca............. ..115
Quietrole Co. .104
RCA nstitutes, Inc...... ... .. ...-27, 94
RCA Tube Div. (Radio Corp. of America). .Back Cover
Rad-Tel Tube Co................... 77
Radiart Corp.................... ... 10
Radio Merchandlse Sales 110
Radio Receptor, ftnc....... T S—— 14

RADIO SCHOOL DIRECTORY PAGE 119

Baltimore Technical Institute
Candier System Co.

Grantham School of Electronics
Indiana Technical College
Indianapolis Electronic Scheol
Milwaukee Schooi of Engineering
RCA Institutes. Inc.

Tri-State College

Valparaiso Technical Institute
Western Television #nstitute

Radio Teclevision Training Association...... ... . 23
Raytheon Mfg. Co. .18, 19
Rek-0-Kut Co.... 107
Rex Radio Snpply 97
Rinehart & Co.. Inc....... 114
Rockbar Corporation 77
Rohn Mfg. Co...... 17

Sams. Howard W. & Co.. Inc...

Sprague Products Co.. s
Stan-Burn Radio & Electromcs ¥
Stantey Electronics
Surplus Emporium

Corp._

122

26
Tenna Mfg. Co.. 108
Trio Mtg. Co. .. 24
Tung-Sol Electric co.. 6
Uranium Prospectors’ Equipt......_........_......... 97
Ward Products Corp.............. ... ... 85
Wholesale Radio Parts Company 113
Winston Electronics, Inc. " . 20

Zingo Products.

RADIO-ELECTRONICS
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ATAE MONEY SAVERS

= | A BUY OF A LIRS

- 4 PORTABLE ELECTRONIC MEGAPHONnd MPLIFIER SYSTEM
ren S COST YOUR 50
— | us. NAvy SI850% FoR om$'@o

;_.,:——-""W-'
BATTERY ® Powerful 20 watt amplifier! @ Pistol grip dynamic megophone!

o S All Units BRAND NEW and GUARANTEE

e 1 | A complete portable 20 watt amplifler system at 2 tractfon of its original cost! Quallty is unquestionable—
designed and bullt for the U. 8. Navy! Use on fishing boats-—pleasure craft—traffic control—parking lots—
\ day camps—carnivals—sports events—Ilife saving stations—any place where handling large crowds; or reach-
ing large audiences is necessary. Unit operates from self contalned rechargeable batteries—no power line |
[ connections necessary. May be set up permanently when used with charging rack. System consists of a 20 1
watt 6 tube amplifier—in a waterproof portable metal case, an electronic megaphone, a battery charger power
unit that operates on 110 volts AC/DC and on 12, 24, 48. or 96 Volts DC. 3 cell 6 volts storage battery, ‘

e tubes, cables, plugs and 30 page instruction and disgram book. Overall size complete 15%7x13”x12”,
i Shpg. wt. 88 Ibs.

; o ELECTRONIC MEGAPHONE SYSTEM...ee.ouueiiunnrrunerronseeesssssines ..Net 89.50
»
4 ) ) ) D R )
. A2 AN ' ' JRMER
o = CASCADIAN
K ] et AT LAST A COMPLETE LINE OF QUALITY TRANSFORMERS FOR TV BOOSTER
S g , EVERY TRANSISTOR APPLICATION AT A PRACTICAL PRICE!
1 - Unbal- | Res. price _DRAETO
anced
2 5 fmpedance Current
Pri- Second- Pri. D.C. Resistance { B
Argonne mary ary D.C. Pri. Sec. Overall m
2 95 Singly, each Number Type Ohms Ohms MA Ohms Ohms Size
» AR-100 | Input | 200,000 1,000 0 3600 | 90 | 17x%7x%”| i Booste ver!
s Nickel:Steel ang Siticon | AR-101 | Input }83.888 :},ggg (é”ll: g gggg 80 }::’;“Z"Z;‘Z E B 99::% oosc r Buz EB B fert!
Steel Lamin ions AR-102 nput s f 3 Bx%
s\ Wound o Nyion Bob’ | ARI103 | Driver | 20.000 2,000 CT | 1 3600 | 40 | 17xnu7xk’|| Famous Masco Cascode Booster.:
Ding b "Cogea Losas ¢ |AR-104 | Driver 38883 ]()0 1.0 ggg gg 9%:::;6::1(%;”” @ Three tuned circuits—cascode!
oo 3 i AR-105 Driver 5 4 [ % 7x3 : P
Have you Dol eistor |AR.106 | Driver | 16.000 4.000 1 820 330 | %7xopexeym|| @ Golden Grid 6B27 Plus 6J6 Plus rectifier!

5 '
circuits? And have you | AR.[07 | Driver | 15,000 200 1.5 1000 | 20 17x% 5 %" ® 35 db gain (56 times!) average on all channels! )
D foree s trana, | AR-108 | Driver | 10,000 300ct | 0 200 | 100 [%7x%"x%”|[ A sensationsl new tunable VHF booster utilizing a spe-
formers or ih\pmvigeg :%Iﬂ% griver {3333 2,000 CT 0 288 205 3;::’;2?:’,’;(5{,:: clal low-noise circult. Employs the new Gglderil Girlid
units? And have vos "% . utput : e e O e M3 6BZ7 tube so well known for its use in cascode circufts.
$12'00 gqmmis{?o he |AR-1) Output | 5.000 100 L 600 10 | %ox%Is% Field ploneer and specifically designed for hew low noise-
Atgonne line brings vou a | AR-112 Output | 3,500 200 1 120 25 17x% 72 % high galn front ends. Brings superior reception to older
wide variety for experi- AR-113* | Driver | 3,000 CT 1,000 9. 100 60 | %UxHINB” type recelvers. Single knob control for utmost simplicity
mentation as well as for | AR-114 [ Output | 2.500 11 10. 50 1| %7x%”x%”|| of operation. Signal strength is increased at least 56
rxwkwe“d‘em;b nl;:mfmnlngg AR-115 Input 2,000 CT 8,000 CT RY 150 660 | 17x%"x%" times—35 dbl—average on all channels. Rack and pinion
UESIERS: mininturization | AR-116 | Output | 2,000 200 4. 120 20 | 17x%7x%71| permeability for precision stabllity. Automatically
and engineered to pro- | AR-{17 Output | 500 CT 30 R 20 1.5 | %7x%71%” switched on and off by TV set. Uses cross-neutralized
Xé‘éic“t‘?“ !—.’38”“ i};‘;l;r:‘gnl\llgg :2'”3 guiput ggg g'}: é(iz 8 gg lé5 ;/ZZ’;/@,,; 07 6J6 and 6BZ7 tubes for maxlmum gain and bandwidth.

: ; - utput b d 2 . %y : 't Ibs.
;;?g:,':m): (rl?:!;:;??‘s:n.“,l‘ln AR-120° | Output | 300 CT 11 1 20 9 sz U/L npurovedy. For 110 volts A09 4\}: 5 lbs 9.95
are nickel-steel lamina- :2-:%5: gutpul. :2103 S; g; .g ﬂ) .32)5 %ﬁ:x%;x 71| Maseo TVB-53.1in lots of 3, Net 7.438ingly. ea. 7.
tions except asterisk . utput 5 i o o X% 3%
which are silicon steel. | AR-123 | Input | 200 2,000CT | 2 11 50 | 17x%7x3%” RADIO RECEPTOR
Average met welght 11s | AR-124* | Output | 200 CT 18 0 20 1.3 [ %7x%"x%” x
oz, average shipping wt. utpu : 0 ” ”. "

4. ozs. AR-125 | Input |3 4,000 -0 14 50 | %7x% 1% . UHF CAVITUNER

Complete with 6 AF4,
8BZ7 and IN82

Tunes sll UHF channels 14-
82. Most advanced engineer-
ing., three cavities, two used
as bandpass pre-selector, one
controlling  local oscillator.
Features frequency stability,
uniformly broad bandwlidth,
high sselectivity. low nolse,
high galn, Completely shielded.
Ideal for building convertors,

S1ze 3%” H x 4%” W x

\ tc.
2%” D. Shpg. Wt. 4% lbs.
m TL-26...Lote of 3, ea. 4.45
4.95

Singly, ea.
BINOCULARS

REVIEOTS WE $P-82—In 1;[:’:5 1co:K;Zc2hz... 2.25
TRANS‘STORS Singly, each....... L s

. TYPE CK-721
QUANTITIES LIMITED Actual Size $P-93—1n lots of 10, each ... 380

Singly, each......... 395
High Output TOP QUALITY ¢ LAPEL

Dybe CRYSTAL (=4 MICROPHONE @
Micropho“. . MICROPHONE \ * e REGULAR $14.00 VALUH"

. . COMPARE IT WITH ® FULL —55 db.
List Price ANY MIKE AT 2 to0 3 QUTPUT LEVEL! 3

54760  QPED | o™ e 9 QB

High quality Dynamic microphone A quality crysftal Microphone for
chemlonall‘yl fine forF]I’uhlic ad- PA systems, house rggordcrsl,o ete, Specially engineered crystal Mi(gn;- NEVER BEFORE AT THIS PRICE
ress recording, etc. at response Frequency responsg to , 00 phone. Attaches to lapel. nly
60-10,000 cps. Tmpedance 40.000 cycles. Output level —52 db. I'ro- e i atumeter. Excentionnn | IMPORTED DIRECT
=+15% at 1,000 cps. outhut level vides ample output for use with frequency response. Qutput level N
—5.'1» db. P}ile 6carsr. n;elatl] cjsj low gain amplifiers. Complete with —55 dh. chrome plated case alnd Prism-Coated Lenses
equipped wit! t. of shielde 5 ft. of shielded cable. Shpg. w clip for attaching to lapel. In- q
cable. Shpg. wt. 3 lhs. 3% lbs. m cludes 5 ft. of shielded cable. : 'A"d'.M,"‘“ CF"'“"“"“’"
PA-19—in lots of 3 ...... 1245 | PA.24—in lots of 3 .... Shug. wt. 11b. ndividual Focus

singly, ea. . . 12,95 singly, each . .. 4.25 PA-IB oo eeeeiriinnn, 2.95 @ Leather Cate & Straps

- F.B6 —8X.25 LF.....
et LAFAYETTE EXCLUSIVE! [SSriumie iy i L ;
ﬂ-/ - DYNAMIC EAR PHONE Fols —1X.35 LF. .o i llN withjordery

Add 10%
Fed, Tax

£1. REEL

200 )
! e Plastuic B

A new lightwelght plastic ear phone
espaclally Imported by Lafayette to

ase wee....Net 34.95

Genuin " gring 1you thehhlgh qu:lltgr of a S o5
ynamic ear phone with the ease A ATAL
RECORDlNG TAP and comfort of an almost welghtlesa A8 GET LAFAYETTE'S NEW. CATALOG
shpo. Wt. 14 oz. unit—at a price less than half that 4 ;‘c':“%;w"a'“n’.‘n‘n’"neﬁ.!:st:vl'sgkfccé
1
of any comparable unit. Fits right TN e aenT AT BARGAIN PRICES,

LAFAYETTE made a terrific into ear. Excellent sensitivity of
deal with one of the leading 65 dh. Ideal for use with miniature ixth
manufacturers of recording tape| sets, hearing alds, transeribing, ete. DC resistance 2000 100 Sixth Ave.

oW to supply us with their regulir| ohms, impedance 5000 ohmg at 1000 cycles. Complete ¥
er *2" tape which sells for almost| with 3 ft. plastic covered cord. [ 542 E.Fordham Rd
o e twice our price WE GUAR- MS-72 Not m

postat ANTEE ABSOLUTE SATIS- T T L LT TR R TP PR R )

24 Central Ave.
(oo susmes FACTION OR YOUR MONEY L IMP
BACK. The finest, profession- Oow IMPEDANCE MODEL FOR SILENT {
al-quality recording tape obtainable. Highest performance LISTENING OR VIEWING Pllmn[ln'"l '33“!5' znd St
for thousands of playinks. Red Oxide Base In a smooth, | Will replace speaker on any radio set or T.V for silent [Nl attituaiy BOSTON MASS. | 110Federal St
uniform coating; greater signal strength; with maximum| listening, by direct connection to secondary of oulput FRSPRLITTIRLIIICRIEIII] 4 7 K
fidelity: uniform frequency response from 40-15,000 cps. | transformer. Impedance 8 ohms. T e e e
In lots of 10 rolls -1,.75 ea MSel00, eeeeroerereniecanasssaccssaras.are.Net 195 DEPT. JG Toney for Pestoge. We Refund unused omounts.

JULY, 19585 121
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ThaTs A Buy

NEW HIGH CURRENT POWER
UPPLIES—ONE YEAR GTD
Var-able 0-2BVDC. Complete-
ly Built. Full Wave Selenium
Rectifier, Transformer, Vari-
ac, Volt & Amp Meters,

Switch, Terminals & Fuse,

Housed In Heuvv Duty Steel

Cahinet. 115V/60cy Input.

110 or 220V+ and 3 phase to ordcr Specify
Stk Cont. Rating -Meters
TZSVSA 0-28 vDC at 5 Amp $ 4S5
T28VvSACC S Amp (195 Ripple} S 75
T28V1i2A 8 VDC at 1 108
T28v12ACC 12 AmP (1% Ripple) $145
T28V24At 0-28 C at 2. $135
T28V24ACC1‘ 24 Amp (19, Ripple) $195
V50A T 0-28 VDC at 50 Amp 5250
TZBVSOACCf 50 Amp (1% Ripple) $370
T28BV100AT 0-28 VDC at 100 Amp $469

New! Basic Supphes, 115 VAC In
B115P5A 15 WDVC at 5 Amp $90.00

B11SPioa 115 VDC at 10 Amp 190.00
B230P5A 230 WVDC at-5 Amp 188.00
B230P10A T 230 VDC at 10 Amp 283.00

Less Meters. + 115 or 230 VAC and 3 Phase

NEW "'TABTRON'® SELENIUM
BRIDGE RECTIFIERS

Da
ONE YEAR GUARANTEE
We mfg. Power Rectificrs
to your specs. From
Amp up to and above 1000
Amps. Following list. Full
Wave Bridge.

Curr. 18/14 36/28
Cont, Volts Volts
1AMP 2.35
2AMP 2 00 2.75
3AMmMP 2.9 4.15
4AmMP 3. 50 6.45
6AMP 4.00 7.75
10AMP 5.90 11.45
12Aame 7.25 14.35
20aMP 13.05 25.05
24AMP 14.25 28.75
30amp 17.95 34.35
36AaMP 22.45 42.35
SOAVIP 29.5 54.35

New Rectifier Xfmrs
Primary 115V 60
mp

0 D*

Volt - -
Secondary (Duaft) 18-15-9-0:0-9-15-18 Volts
+tWwndgs in Series at ratings shown; Paraltfel
2xAmps. Voltage 32 max.* Dual Pri 115 &
220V 60 cy; Tapped 36VCT

New Recfiﬁ,er Chokes

7 A #* 3
CR1 L13/12AMP/ OIHV/ 1R/12 » 's149s
CR4N14/24A /.004HY /. 025“/20” $29.95

NEW VARIABLE 6 & 12 VOLT/12 A

DC Power Supply

Battery Eliminator, Charger,
Model  RR. Plater, Aircraft,
Marine or any DC Req. Extra
Hvy Dty Selenium Rectifier
2 METERS V&A Desg’nd for cont. service
up amps intermittent overload.
Model T612Vl AC. Special $32.0

New 110-115 ¥DC Power Supphes

for Fans, Shavers, Motors, Bells, Drills,
Solenoids, Business Machmes, Battery
Chars, Machine Tools & Signal syssk_c,mgs!;

up to 800w. 5; up to 1100
NEW VARIABLE VOLTAGE XFMRS
Superior—Gr—Staco—Utc

$ 7.99

11.99

sed O-1 . 21.95

Uncased 0-135V 7 17.25

Cased 0-270V 3A 24.95

Uncdsed 0-270V 3A 18.95
sed 0-135V 15A 41.98
Cased 0-270V 9A 41.98

Six or more 109 sc

ALL NEW DUAL VOLTAGE
PHONO CARTRIDGE

$1.70 ea 5273

OF 6
Replaces 127 Popular
Make & Type Cortridges
959% OF ALL 78 RPM’S
Externally mounted condenser slips off for

output of 41%2 Volts. With condenser in
Place. voltage at output terminals is
volts. Freq. response 6000 cy. A terrific

Deal for Servicemen. \\ute for Replacement
Chart. Singly $1.80 e,

COMPONENT KITS

Resistors 100 Asst'd .95 ea.
Tube Sockets 20 Assl’d 85
Ceramicon Cond. 25 Ass

Vit WW Res. 15 Asst'd
Knobs 10 Asst’'d .98 ea.

6/51 ‘25 ea.
-...6/.89 ea.

NEW OIL CONDENSERS

1.3 MFD/2400WVDC... B89@6/33
1.5 MFD/3000W VDC $1 69@ ;4/355
5 MFD/1000W @; 2/$10
26 MFD/1000WVDC 57 @; 2/%12
48 MFD/1000WVDC $10@ 2/515
0.25MFD/1200WVDC 30c: 20/$3

Write for Complete Listing & Qty. Price

Write for “TABOGRAM"” Bargain Sheet

RHEOSTAT BUY

25 2.9
5000 Ohm 25W $1.25; 10 '$9
Write for Quantity Prices

® 1st Quality ® No Electrical or Mechanical Rejects

TUBES.

® Individually Boxed e Hickock Mu Tested @
WE WHOLESALE TO SERVICEMEN, DEALERS & INDUSTRY

FULL RETMA
m  WARRANTY

ONCE AGAIN BY DEMAND
Pocket
AC-DC MULTITESTER
""TAB"' 27C

Lots

594 of 3

Hi- \scnracy precision VOM

L. %v cads
Singly 59 95 (plus 40c¢ ship in U.$.A))
NEW SONIC SOUND GENERATOR
115VAC INPUT
Agitates! Cleans
Washes @ Mixes

SPEGIA 19.95

SPECIAL
Complete Details

Write for

% TEST EQUIPMENT *
EMC 208 Tube Tester............... 1.95
EMC 206 Mutual Cond,

Tube Tester

$83.50 Reg pecial $67.50
HICKOK GOOA Nlutual Cond,  Tube
Tester $164 Reg......... cial $150. 00
TRIPLETT 630 338.71 Re:

()
SIMPSON 260 VOM $38.17 Reg

$ $ Prices Slashed $ $
AB "J" POTENTIOMETERS

Short Shaft 148”7, 150, 200.
500. 3K. 5K. 10K. 15K, 25K.
30K, 50K Ohms
12 or more ass’td. -
Lots of 100.. spec-al "30¢ ca.
W/shan l/4 ’ & up.

200. 1K.

10K, 25]\'. 30

100 750K, 10 megohm: Sc ca.
12 or more ass’td 60c ea; 100 iots 39: ea.
Dual 3/3” Shaft & up. 1500/50.
1500/500, x25K 25K/ 5K
‘35K /5K, 50K/5K, 2x500K, 2x1 meg. 2x10
meg., Triple 5K/1K/1 meg. 3x750K ohms
$1.00 ca; 12 or wmore ass'td 75c ea;
100 |ots. 50¢ ea.

""TAB'* DO-IT-YOURSELF TOOLS
HI Quallty Power Saws

Cummins 633" Maxsaw (90°
cut 213" 45° cut dress 2x4)
“TAB’'* Bargain Buy @ $39. 95
THOR 5" Power Saw (90 +4

cut) Special o

Thor Electric Speed Drills

200 ) V4" Electric Speed
Drill w /Jacohs chuck 2400
RP;\I AConly $14.25

l/z" Eleclrlc Speed
Drlll w/geared chuck, 425
RPM/115 VAC ... $29.95

Chrome Vanadlum Speed Dan
60 pc Set #1 to 60 C. 5.9
29 pc Set 1/16” to 14" by Gdth
13 pc Set 1/16” to 34" wnu\ Imlo
Drill Index HUOT for 60 pc Set..

Esico Soldering Irons 115 VAC-DC

CIRCUIT BREAKERS
- He* nmnnn Mw;rn Bkrs. Amps;
3.5, 17, 10, 12, 30, 40, 80
o 180. ea, Sl 98. !2 520 50/575
Sq D & CH Toggle 2S\\'.
5

Amps; 5. 10. 15, 20, 98c;
Klixon Therma FPush Button Bkrs, @mpsc
3, 10, 15, 20, 25, 30.......... 89c; 10/%7.98

All Mdse. Sold

[T} 7
TAB” oM iRrniia™

PRECISION RESISTORS
w= Wilkor
°/o Accuracy Gtd.
SPECIAL 25c ea.
10 of One Value...
100 of One Value
10 Asst’'d valu

o~

HOOK UP WIRE. Ass’td 5 Colors.

4 MFD/1200 VDC or 10 MFD /600 VDC (or ass’td) Lots 12 $1.50 ea.; Singly.
100 ft p/roil; .6/

500 ft $1.98 eai..

1.87 ea;

CLAMP LAMP, Adjustable. w/Bulb &
WILLIAMSON AMPLIFIER KIT,

Ultra linear 20 Watts.

Model TAB 20 $47.50. Wired to go.

866A KIT (2) 866A Tubes, Sockets, & Transformer........

230 TO 115V AUTOFORMERS

For 220-240 V/50-60 cy in.
To 110-120 v _or step-up.t w/
Cord, Plug & Receptacle o n“

TPA300/300W1t

TPASDO/SDDWSB 25; TPA750/750W$11 75
TPA1000/1000W/1KW
Model TPAZOOO/ZOOOW/?KW 5
$100 Order Take 10% Disc. *Less C, P&R

TERRIFIC OFFER!!
Crystal Diode

IN21 <C ()

sreclat 25¢ each 8750 9s
TY BARGAIN VALUES

Television Antennas
Fripgmaster V Conical,
Broad responsge. All Ch. $6.69
TV Conical Ant. All Channel
Sturdy 10 Elements. eross bar

& clamp $3.49; 3 for $9.49
Double V  Ant, All Chdnnel

w/mig clamps Hvy $3.4
VHF Bow Tie & Re(lcctar $1, 95
Corner Array w/Bow Tie (UHF ch 14-83)
Flicker free. Hi Gain.. Sp cial $6.49
Panoramic Broad Band “Yagn" VHE (Ch
covered 2-6) $41 Only $19.9S
Channeis (7-13) 821 Rexz -Now $10.9S

"'TAB'' Accessory Specials!!
300 Ohm Twinex 65 Mil Hvy duty, 100 lt

@ $1.19; 1000 ft
RGS9U 73 Ohm, 100 ft $5:

122

sa0i2%22 Dept. 7RES

NEW 106W/SEC PHOTOFLASH
AC & Dry Battery Kit

Includes condensers two/525
MFD/450V/Total 106W/
Secds. Resistors capacitors,
rectifier, flash tube in indicat-

light Kodachrome, ~120 _on
gktachrome Does mnot 1Inel
atterv, AC ONLY. ...

O
Five (5) 90V _(N60) Batteries
Flash Lamp Gun, Holder & 10Q” wide range
Heflector $4.98; w Lo or Hi volt Flash
Trigger C€oil 1amD....coicewrieeen ieee..! $12.98
525MFD /450V/53W’Scds Cond.

HTAB W-Sec.

No. Replaces Max Each
4 TLW FA 104/FT118 150 $ 5.98
3 THI AMGLO 5804X 100 10.98

238T E FT 10 200 9.9

THVA SYLV. 4330 200 9.9

v4aX4 X400 00 10.9:

TLX DX & FA10Q 150 9.0

DXC/250-350 150 10.0

3536TQ FT 503 000 9.9

Trigger Coil for 1O Volt Flash 51 a7

Write for *“TAB’' Flash Tube Data 50

HI-FI SPEAKERS

Inbuilt network, 2 wires needed

i

X ¢ 31/
Tweeter 12 ‘/Vntt/45 13000 cy.
35

Special $12.75; 3 fo
8" Coaxical PM & 21/2” Tw/S\v/'IO 15Kc
0. 2/518

MODEL PSCO....
127 RI-FI PM 10w/35. Tike
87 HI-FI PM 7w/45-14KC......$7.25; 2/513
HI-FI Audio Components =4
Phono Cart. & N'dles Gtd.

RPX050 Dual .0014.003 $6.98

M
MG and 78 Dual Diamoand *‘Tetrad"’..
HI-FI RECORDING TAPE
Fmesf $. 8. 8, Back Gtd
PREC1SION COATED &SLIT,
Gtd Splice free. Quality Con-
trolled. Plastic Dase.
Constant Qutput. Freq. 713
IPS§ 40-15KC Oxide Wnd In

. oWl 75 Tino 8818
*+tndustrial constant Use 120 VAC.DC

Thor Bench Speed Grinder

Model 117—-3450 RPM, 115
VAC motor; 2 wheels 415”x
S/n”x&'s”: (1-60 grit, 1-120 §
grit) Self-aligning. Ollless
1 pe. Alumlmitm Body. Pre-
cision mfg Special only
$12.39.

Time Saver Master Kit 17 pe
includes every nut & screw
driver used in Radio. Refrig-
erator & TV repair. Kit con-
tains Hvy duty handle. Ratchet
& exlen%ion drive, (2) Phillips

serewdriver long blades,

(8) Nut dr:vers 1/4” to 9/16” (Deeply re-
cessed for long chassis scrows) Hi Quality
Tempered Steel, C'xse to SATISFY,
Special. 98 ea; 3 for 517
Sw-ss “‘Qu k WrenchA 10 way. Fits
S50 all snzes Sq & Hex Head nuts & bolts
V" to /18”. Gtd. Rustproof, Brkproof
(Prepaid US ) 98c, 6/%5
Swedish Hand Saw, 24 to ao" long Cm<s-
cut Finest Sandvick Steel.. . 98

Wilton Qua”fy Utility Bench Vlses
V107 21/74 jaw width, max.
oper: o ermghtlme Pull,
Acme Throarl Spindle & Mal
able iron casting

V106-3” jaw width max, open
3" w/swivel Base, Steel pipe

tool.

71/2” reel; 1200 ft. per reel jaws & wire cut-o
Sold .80 Iwelvelot ¢4 g Rugged
Singly . Special i ea, Write For New “Thor" Tool Catatog
PowER SUPPLY KIT, tincls, Transtormer,

“TAB" Buy O

SOUND POWER HEADSET, Chest

Selenium Rectifier and Filter Condensers
for $1 a,

nly $2.25 ea,
GTD VINYL ELECTRIC TAPE, Hl Vott 3/4” x 30 1t
& Throat Mike U. -
MICROSWITCH KIT, Assorted Types, Special 4 for 51 00
PLANETARY DRIVE, 5:1 & 1:1, Bargain Buy Only.

CIRCULAR SLIDE RULE

Equiv. 12” only 218" radius, Laminated
Muit, Div. Sgs. Cubes & Roots. Lop & Dec.
Scales. Data & Case 98¢ ea; 6/%$5.00

NEW PRECISION POTENTIOMETERS

THAT’S

i B A B !
® Buv

111 LIBERTY STREET, NEW YORK 6, N.Y., U.S.A.

BUY @

TRANSFORMERS
All 115 V 60 Cyc Input TV, &
CR pwr Xmfr up to 20" tubes.
Hi VOLTS to 20KV (W/quad-
rupler ckt.) A tubes. PL
FIL wndgs.

75
6. 4V/10 34,5, 4V/8A 2. 5V/3A
Hypersll Cove. 0il Fill $4.98;
.5 for $22.00
2500V/20MA. 6.3V/.6A, 2.5V/1. ’15A lor
BC412 Scope Replmt $7.9.

{Cost of
Order F.O.B.
N.Y.C. Add Shpg. Charges or for

Money Back Guarantee
Mdse, Only) $5 Min,

C.0.D. 25% Dep. Tubes Gtd. via

R-Exp. only. Prices subject to
Change Without Notice. Phone Rec-
tor 2.6245, CABLE: ''TABPARTS"'

RADIO-ELECTRONICS
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Now...Broadcast Performance Desigred for Public Address

COMPLETELY NEW ALL-PURPOSE CARDIOID DYNAMIC MICROPHONE
BRINGS NEW EFFICIENCY OVER WIDE FREQUENCY RANGE

All the advantages of the E-V Varzble D* are now available in the new
high-fidelity “664”...for public address, recording, communications and similar
applications Uniform cardioid polar pattern provides high front-to-back discrimination
against unwanted sounds, without close-talking boominess. Easily solves sound
pick-up and reproduction problems under a great variety of conditions. Gives distinct,
natural reproduction of voice and music. Increases working distance from
microphone. Gives greater protection against feedback. Especially useful where
ambient noise and severe reverberation exist. Pop-proof filter minimizes

) wind and breath blasts. E-V Acoustalley diaphragm guarantees
& smooth wide-range reproduction. Can be used on a floor or desk stand

or carried in the hand. No finer microphone for performance

and value! Write for Technical Specification Sheet.
*EV Pat. Pend.

Model 664. Variable D* Super-Cardioid Dynamic Microphone.
Urniform response at all frequencies from 60 to 13,000 cps. Output
level —55 db. 150 ohm and high impedance. Impedance changed by
moving one connection in connector. Line balanced to ground and
phased. Acoustalloy diaphragm, shielded from dust and magnetic
particles. Alnico V and Armco magnetic iron in non-welded cir-
cuit. Swivel permits aiming directly at sound source for most
effective pick-up. Pressure cast case. 3"—27 thread. Satin chrome
finish. 18 ft. cable with MC4M connector. On-Off switch. Size:
1% in. diam, 7%s in. long not including stud. Net wt.: 1 Ib. 10 oz.

List Price $79.50

Model 419 Desk Stand available for use with the ''664’" (extra).

ElecthoYores

ELECTRO-VOICE, INC.» BUCHANAN, MICH.
Export: 13 East 40th Street, New York 16, N. Y. U. S. A. Cables: Arlab

HISH-FIDELITY MICROPHONES « SPEAKER SYSTEMS « PHONO-CARTRIDGES * AND OTHER ELECTRO-ACOUSTIC PRODUCTS
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BY POPULAR DEMAND!
.« « the new

... the improved

RCA “TREASURE CHEST”

LARGER-—
holds more tubes!

STRONGER —
built to last longer!

MORE PROFESSIONAL LOOKING —
helps build your prestige!

Here it is—the new, improved RCA “Treasure Chest”! Use it to
carry a full selection of receiving tubes with you on your service
calls. Use it to carry small tools. Use it to display the world-

Here’s more
freasure . . .

famous brand name—RCA—and let it work for you to build the RCA
144
your business by instilling customer confidence. “MULTICORD"! -
3 ‘//;' "‘..‘

r;/- pa PR RN E
STARTING NOW ... Foreach RCA Picture :
Tube, or every 25 RCA Receiving Tubes you purchase, your RCA

It's on all-in-one power cord with two

Tube Distributor will give you one RCA ““Treasure Note.” Save
20 “Treasure Notes” and your RCA Tube Distributor will trade
them for the NEW RCA “TREASURE CHEST.” This rugged,
custom-built tube-carryingcaseisnot for saleanywhere, atany price!

RADIO CORPORATION of AMERICA

TUBE DIVISION HARRISON, N.J.
®

popular types of “cheater' receptacles;
a hard-rubber, 3-way power outlet for
test equipment, soldering gun, etc.; and
a clamp-on work light. A real time-saver
for busy service technicians! It's yours
FREE of extra cost for only 5 RCA
"Treasure Notes.”

These offers expire at midnight,
Avugust 31, 1955 so act promptly. Don't
miss out . . . Order your RCA Picture
Tubes and RCA Receiving Tubes and
start collecting valuable “Treasure
Notes' nowl
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ADV Plans, LLG

The entire contents of this CD/DVD are
copyright 2014 by ADV Plans, LLC. All
Rights Reserved.

Reproduction or distribution of this disk,
either free or for a fee is strictly
prohibited. We actively monitor and
remove listings on eBay thru Vero.

You are free to copy or use individual
images in your own projects, magazines,
brochures or other school projects.

Only the sellers listed here
are authorized distributors of this collection:
www.theclassicarchives.com/authorizedsuppliers

Please view our other products at
www.theclassicarchives.com,
or our ebay stores:

TheClassicArchives
ADVPlans
SuperShedPlans
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