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SYLVANIA'S

covers the linel

New Sylvania 9-transistor kit provides
replacement for over 300 NPN and PNP types.

You Save Money —reduce inventory requirements—eliminate slow-

. . ; ] 4
moving stock thaF can tie up your cash. You simply stock the'new Sylvania — i@ AEFUNBERIENT
kit of 9 fast-moving SYL types instead of more than 300 different types. NUMBER DESCRIPTION FOR
You Save Time —with only 9 types to choose from, plus the new Quik-
Pik-Pak, you speed up servicing work, cut down bench tim e s e e
24 P P g » Cu " SYL 102 NPN, if-amplifier 24 types
Free Coupon Worth $12.50 toward the purchase of SYL 103 NPN, af-amplifier driver 21 types
the famous $25 twelve-lesson Sylvania/RTTA “Transistor SYL 104  NPN, af-power amplifier 12 types
Servicing” course is included. Kit pays for itseilf SYL 105 PNP, conv., mixer, osc. 30 types
immediately. SYL106  PNP, if-amplifier 40 types
Free Replacement Guide,listing the more than 300 SYL 107  PNP, af-amplifier driver 60 types
———— transistor types for which Sylvania’s BIG 9 can be substi- SYL108  PNP, af-amplifier output’ 85 types
it tuted, is included in every kit. Handy size for pocket SYL109  PNP, af-amplifier pwr oulput 54 types
—aadast. s o e (popular auto radio type)
carry or wall mounting. Your distributor has extra copies,
too. Ask for one.

AT YOUR SYLYANIA TUBE DISTRIBUTOR'S...NOW!

SYLVANI

SUBSIDIARY OF

GENERAL TELEPHONE & ELECTRONICS
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Two outstanding products by the HIDDEN who plan for your future:

\SPRAGUE
= .05 MFD.210%
J soovzc

NEN M sacsewre CADACITOER
| vl molded tubvular F], all

| ORANGE DROP® “ D
Idipped tubular ||

| |
| |
TWO GREAT TUBULARS ... TAKE YOUR CHOICE!

(% 10% Capacitance Tolerance is standard at no extra cost)

Sprague Difilm Capacitors can’t be beat! Dual-dielectric construction
combines the best features of both Mylar® polyester film and special
capacitor tissue. And for additional reliability, Difilm capacitors are
impregnated with Sprague’s HCX*, a solid impregnant which produces a
rock-hard capacitor section—there’s no wax to drip, no oil to leak!

BLACK BEAUTY Molded Tubulars are actually low-cost versions of the
famous Sprague high-reliability capacitors used in modern military
missiles. They're engineered to withstand 105°C (221°F) temperatures

. even in the most humid climates! And their tough, molded phenolic
cases can’t be damaged in handling or soldering.

) ORANGE DROP Dipped Tubulars are the perfect replacement for radial-
lead capacitors now used by leading manufacturers of TV sets. Leads
are crimped for neat mounting on printed wiring boards. Extremely
small in size, they’ll fit anywhere, work anywhere. And they’re double-
dipped in epoxy resin for extra protection against moisture.

The '"Hidden 500" are Sprague's 500 experienced researchers who staff the
largest research organization in the electronic component industry
and who back up the efforts of some 7,000 Sprague employees working in 14
manufacturing operafions—four at North Adams, Mass.; Bennington and Barre,
Vt.; Concord and Nashua, N. H.; Lansing, N. C.; Grafton, Wis.; Visalia, Calif.; two
at Ponce, Puerto Rico; and Milan, Italy.

Get your copy of Catalog C-614 from
any Sprague distributor, or write
Sprague Products Co., 51 Marshall St.,
North Adams, Massachusetts.

THE MARK OF RELIABILITY
WORLD'S LARGEST CAPACITOR MANUFACTURER

ELECI‘RDN]CS wom.o Is publighed monthly by Ziff:Divis Publiching Company at 434 Seuth Wabash Avenue. Chicago 3. !llinois. Subscription r1(cs one year Unlt
E d incl
ing hossessions nnd Canada $3.00: Pan American Union Countries £5.50: all other foreign countrles $6.00. Second Clagr postage paid at CF |c-u.o 1||i|’l3r|l 'mdn -:ildl(slt‘)—:l‘lfl,I m‘:illljn&!
offices. Authorized hy r'ost Office Department. Ottawa. Canuda as Second-Class matter. SepteMber 1961, Voi. 66, No
September, 1961 '
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+ EXTRA! DB scales clearly marked: no squinting!

« EXTRA! Rugged, scuff-procf, stain-resistant laminated vinyl carrying case,

only $4.95* extra!
Only $43.95*

SCOPES

> .
L WO-91A
5-INCH
COLOR-TV
W, 982 (SCILLOSCOPE
o Tk

High-performance, wide-band oscilloscope ideally
suited for color-TV, black-and-white TV, and other
electronic applications. Dual bandwidth (4.5 Mc,
0.053 wvolts rms/in. and 1.5 Mc, 0.018 volts
rms/in.). internal calibrating voltage and cali-
brated graph screen. Includes special direct/low-
cap shielded probe and cable.

Only $239.50* complete with ground cable, in-
sulated clip, instruction book.

complete with batteries, instruction book and all probes, clips
and cables. (RCA V-0-M Kit only $29.95*).

wv-3sa VOLT-OHM-MILLIAMMETER
THE V-0-M WITH THE EXTRAS!

Compare this superlative RCA V-0-M against the model you may
have been thinking of buying. See if it doesn't check out better
in these extra features:

« EXTRA! 1.0 volt and 0.25 volt ranges DC!
« EXTRA! Big easy-to-read 514" meter!
« EXTRA! Non-breakable plastic case; no glass to crack or shatter!
« EXTRA! Smart attractive modern styling—the V-0-M of the future!
« EXTRA! Red test lead has probe and slip-on alligator clip for
added versatility!
« EXTRA! Orderly location of jacks below switches keeps
leads out of the way!
« EXTRA! Spring clips on handle to hold test leads! |

3

NEW! wv-77€
VOLTOHMYST®

Measures AC and DC voltages
to 1500 volts; resistance from
0.2 ohm to 1,000 megohms.
Separate scales, 1142 volts rms
and 4 volts peak-to-peak for
low AC measurements.

Only $43.95* complete with probes, leads,
instructions. (RCA voltOhmyst Kit only $29.95¢),

NEW! wv-988
SENIOR
VOLTOHMYST®

Measures AC and DC volt-
ages (3% accuracy); re-
sistance from 0 to 1,000 megohms. Measures
peak-to-peak values of complex waveforms.
Rugged cast aluminum case, big 6%" meter.
only $79.50" with leads, clips. instructions.
Also available in economical kit form.

o

WT-110A
AUTOMATIC
ELECTRON
TUBE TESTER

Especially designed for
TY and general service
testing of electron tubes. Uses automatic
punched-card selection of correct test conditions
on wide variely of tubes. Checks vacuum-tube
rectifiers under high-current conditions.

$199.50" complete with 263 punched cards,
24 blank cards, card punch; instruction book.

GENERATORS i

NEW! wa-a4c
AUDIO GENERATOR

Generates sine and
square wave signals for
testing audio systems.
Frequency range: 20 cps to 200 Kc. Used to
measure intermodulation distortion, frequency
response, Input and outpu! impedances, speaker
resonance, speed of recording and playback
mechanisms, transient response and phase shift.
Only $98.50° with cable and instructions.

S ¥y
WR-49B
SIGNAL i
@ E GENERATOR

For alignment and signal
tracing ot AM/FM re-
. ceivers, low-frequency
signal tracing and alignment of TV vf/if ampli-
fiers. Six ranges—85 Kc to 30 Mc. Internal 400
cps modulation. Low rf signal leakage!

Only $79.50* complete with shielded cable for
rf and af output, instruction book.

NEW! wo-33a

-
~ SUPER-PORTABLE
. ’ 0SCILLOSCOPE
* » ;7 M {
£ .8 oot apugese
- .__ where—only 14 pounds—

ideal for in-the-home
servicing of black-and-white and color-TV, audio
and ultrasonic equipment. High gain and wide
bandwidth to handle the tough jobs! Rugged and
compact—scaled 3" graph streen.

Only $129.95¢ complete with low-cap direct input
probe, cable, power tord, cord-carrying brackets,
instructions. (RCA Super-Portable Oscilloscope
Kit, only $79.95°).

®

WR-69A
TELEVISION/FM
SWEEP GENERATOR

For visual alignment and
troubleshooting of TV
ri/if /vf circuits and other electronic equipment
IF/video frequency ranges 50 Kc ta 50 Mc, TV
channels 2 to 13, plus FM range—88-108 Mc.
Sweep width continuously adjustable to 12 Mc
or more.

Only $295.00" with cables, instruction book.

WR-T0A
RF/IF /VF
MARKER ADDER

To be used with WR-69A
or similar electronic
equipment. Eliminates
waveform distortion due to receiver overloading
during visual alignment by adding markers after
the rf signal is demodulated. I

l Only $74.50° with cables, instruction book.

wa-99a CRYSTAL.
CALIBRATED
MARKER GENERATOR

To supply a fundamental
frequency rf carrier of
crystal accuracy for
aligning and troubleshooting color-TV, black-and-
white TV, FM receivers and other electronic
equipment operating in 19 Mc to 260 M¢ range.
Only $242.50* complete with output cable, two
phone tips, instruction book.

RCA Electron Tube Division, Harrison, N:J.

There's an RCA tesf instrument to help
you do every job better, and easier—and
to save you valuable time. A comprehen-
sive line of test accessories: video multi-
markers, TV isotaps and bias supplies,
probes and cables. See your Authorized
RCA Electronic Instrument Distributor for
complete information,

*User Price (Optional)

The Most Trusted Name in Electronics
RADIO CORPORATION OF AMERICA
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Avutomation (Editorial)

W. A. Stocklin

Computers & The Semiconductors That Make Them Count D. S. Halacy

Cover Story o

From TV Service to Industrial Electronics Jomes T, Mendel
Is an experienced and capuble TV serrice technician hetter off where he is. or should
he try for a career in some other areq of electronics? Here is one side of the urgument.

Recent Developments in Electronics

TEST EQUIPMENT

Transistor Frequency Standard Donald L. Stoner, WETNS & Lester A. Earnshaw, ZL1AAX
Design of a one-transistor calibrator that generates 100)-
ke, marks at frequencies up through 30 megacycles,

Electrophoresis—Techniques, Applications, Maintenance John R. Collins
Electrical properties of complex molecules, like proteins found in living tissues. per-
mit separation and identification. This facilitates blood analysis and other lab tests.

HI-FI AND AUDIO
New Audio Test Report (Eico 5740, Sonotone 97, Dynaco FM-1) EW Lab Tested

Impedance Matching in Public-Address Systems—

Part 1 Low-Z Loudspeaker Lines Mortimer §. Sumberg

Tape Loops for Language Labs .. .. Rooul J. Fajardo

.............. Herman Burstein
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Record & Reel Revue ... ... . ... .. ................. Bert Whyte
GENERAL
Universal Time-Constant Chart Jim Kyle

Useful nomogram for the technician who works with resistor-capacitor eircuits.
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Lothor Stern

Marine Electronic Service: Depth Sounders (Part 1) o
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The “Banana’ ColorTube . . . Ll ... Patrick Halliday
Details on a new Mullard color TV display deviee.

COMMUNICATIONS

Transistors in Two-Way Radio—
Part 2 Circuvits Used in Commercial Equipment
Aectual circuits used in commercial land-mobile two-way radio equipment.

The ‘‘Simple-Talkie”’ Hartland B. Smith, W8vvVD
Hund-held trans-receiver design for short- runge talk-back system.
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Design of low -Jrequency converter for m to 330 ke, range. Horld-wide submarine und ma-
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Announcing

the
Ultimate

IN

FM TUNERS

THE

FM-Multiplex
Wide-Band Tuner

Exclusive Stereo Beacon

The FISHER FMR-1 Broadcast Monitor and
network relay tuner is now belng made avail-
able to the audio connoisseur seeking the
absolute uitimate in FM tuners. A magnifl-
cent, architectural-brass finish control panel
sets off this beautiful instrument. It has the
remarkably high sensitivity of 1.5 micro-
volts (IHFM) and its tunable front-end boasts
four tuned circuits—for a degree of sensi-
tivity, and image and spurious response re-
jection never before attained. An exceptional
feature |s STereo Beacon, the Fisher inven-
tion that automatically lights a signai when
the station is broadcasting in Multiplex and
simultaneously switches the wunit from
monophonic to stereo operation. $419.50
Walnut (20-UW } and Mahogany (20-UM}

Cabinets for the FM~-1000 $24.95

USE THIS COUPON

FISHER RADIO CORPORATION
LONG ISLAND CITY 1, N. Y.

Please rush FREE literature on the foliowing:

O Specifications on FISHER FM-1000

[ Complete Catalogues on FISHER equipment

[J lllustrated Custom Stereo Installation Guide

Name

Address

City State

| COMING
NEXT MONTH

| NEW BATTERIES—PROGRESS OR CONFUSION
Characteristics and applications of the
new alkaline-manganese and sealed
nickel cadmium batteries and how to
determine which of the many types cur-
rently available will do the best job in
given equipment.

ICN GENERATOR & ELECTROSTATIC

AIR FILTER FOR THE HOME

Design and construction of a precipi-
tation filter-ionizer for installation in
warm-air furnace. The unit cleans the
air and generates jons which some per-
wons feel are advantageous.

ELECTRO-MECHANICAL SWITCHING

IN AUTOMATION

Houwr inulti-position switches are repluc-
ing human operators in performing
tasks that involve many steps in specific
sequences.

LOUDSPEAKER TESTING & MEASUREMENT
While speakers can be tested objectively
and such tests are meaningful, these
measurements must be done properly
and interpreted correctly. This article
tells how it is done.

|

| PARALLEL-RESISTOR CHART

A useful nomogreun for electronics tech-
nicians and others who have to deal with
parallel-R and series-C circuit problems.

William B. Ziff
Chuirman of the Board (1946.1953)

William Zitt
President

w. Bradford Briggs
Executire Vice President

Hershel B. Sarbin
Viee President and General Manager

Member
Avdit Bureav of
Circulations

TV MUSIC & THE BROADCAST

TECHNICIAN

The job and equipment of the technician
who tapes the background music for net-
work television shows.

IMPEDANCE MATCHING IN P.A. SYSTEMS

The second article jn this series for the
audio technician covers the installation
of more complex sound systems, involv-
ing high-impedance speaker lines.

CIRCUIT DIAGRAMS OF MULTIPLEX ADAPTERS
We plan to include schematics and tech-
nical explanations on four or five com-
mercially available versions of multiplex
adapters which are currently on the
market or due to be released in the near
future.

TRANSISTORIZED CB CONVERTER

Details for building a two-transistor con-
verter for the car's broadcast radio that
permits it to pick up Citizens Band sig-
nals.

All these and many more interesting and
informative articles will be yours in the
October issue of ELECTRONICS
WORLD . . . on sale

September 14th

e = e e — = — ———
ZIFF-DAVIS PUBLISHING COMPANY

Michael Michaelson

Vice President und Circulotion Director

M, T. Birmingham, Jr,

Vice President and Business Manager

Richard Kislik

Treasurcr

Charles Housmon

Finanetal Viee President

x I|I(IIJHI)|"IIH
0 i

Net Paid Circulation 235,895

Radio & TV News » Radio News e Radio-Electronic Engineering Trademarks Reg. U.S. Pat. Off.
Cobyright © 1861 by ZiHf-Davis Publishing Company. All rights reserved.

SUBSCRIPTION SERVICE: Forms 3579 and all subscription correspondence should be addressed to Elee-

tronics World, Circulation Department, 434 South Wabash Avenue. Chicago 5, Illinois, Please allow at

least six weeks for change of address. Include your old address as well as new—-enclosing if possibie an
address label from a recent issue.

| CONTRIBUTIONS: Contributors are advised to retain a copy of their manuscripts and illustrations. Con-

tributions should be mailed to the New York Editorial Office and must be accompanied by return postage.

Contributions will be handled with reasonable care, but this magazine assumes no responsibility for their

safety. Any copy accepted is subject to whatever adaptations and revisions are necessary to meet the re-

quirements of this publication, Payment covers all author's, contributor's, and contestant's rights, title,

and interest in and to the material accepted and will be made at our current rates upon acceptance. All
photos and drawings will be considered as part of the material Purchased.

ELECTRONICS WORLD
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ARE YOU "ON TARGET?"

95 Grantham Thaining for You?

J

Wl

1

iLnal

i) A%

= —e=

CHECK THESE FEATURES:

Grantham teaches the theory of electronics. Every basic
concept of electronics fundamentals is covered in the
Grantham course , .. whether you take it in resident
classes or by home study. Grantham training “makes
electronics yours.”

You can get your First Class FCC license IN ONLY 12
WEEKS in Grantham resident classes {or, in a corres-
pondingly short time in the Grantham home-study
program). THINK OF IT! A commercial U. S. Govern-
ment license... PROOF OF YOUR qualifications in
meeting these U.S. Government réquirements as an
electronics communications technician...a nationally
recognized certificate. By preparing you for this license
in only 12 WEEKS, Grantham conserves YOUR TIME!

D Mature men select Grantham Schools for electronics

Get your First Class Commercial F.C.C. License Quickly

1505 N. Western Ave,

Hol

(Phone: HO 7.7727)

MAIL COUPON NOW —NO SALESMAN WILL CALL =

training. (The average age of Grantham Students is
28.8 years.) MATURE MEN want a definite objective
(not a pot of gold at the end of the rainbow). Grantham
training has this specific objective: To prepare you for
your First Class FCC license and greater earning capa-
bility, The Grantham Course is for mature men who
know what they want.

by training at

uj GRANTHAM

408 Marion Street 3123 Gillham Road L F)
Seattie 4, Wash,

(Phone: MA 2.7227)

Kansas City 9, Me.
(Phone: JE 1.6320)

lywoed 27, Calif.

SCHOOL OF ELECTRONICS |-

September, 1961

« 19th Street, N.W.
Washington 6, 0.C.

(Phone: ST 3-3614)

Test Yowwelp.. ...

ANSWER THESE QUESTIONS:

B DO YOU want to get into ELECTRONICS?

-\ Do you have a SPECIFIC OBJECTIVE in mind
... Are you shooting at a particular target
{such as an FCC License)?

NOTE: The First Class Commercial FCC License
is a nationally recognized certification of elec-
tronics knowledge ... PROOF of qualifications in
meeting U. 5. Government requirements for cer-
tain jobs. Many companies which employ indus-
trial etectronics technicians require them to have
this license. If you want a job in electronics, set
your sights on an FCC License as your No, 1
objective,

] Do you want the kind of training that will take
you straight to this objective QUICKLY...
without wasting valuable time on non-
essentials?

Grantham Schools’ tuition rates are low, yet the instruc-
tional service is not equalled by many of the most
expensive schools! Grantham can do this because of
highly efficient instructional methods and because
Grantham has a sincere desire to out-do all others in
service rendered per tuition-dollar. Grantham has estab-
lished reasonable tuition rates. And, the percentage of
students who successfully complete the Grantham course
—and who get their FCC licenses —is one of the highest
in the nation.

YOU GAIN RESPECT by showing your Grantham
diploma, once you earn it. YOU GAIN RESPECT by
showing and posting your First Class FCC License —
a nationally recognized certification of your electronics
knowledge. Many companies which employ industrial
electronics technicians require them to have this license.
YOU CAN GET IT IN ONLY 12 WEEKS. Let
Grantham show you how!

HERE'S PROOF: Here is a list of a few of our recent graduates, the
class of license they got, and how long it took them:

License Weeks

Thomas Schutte, 736 Clinton, Hamilton, Ohio .. .............. I1st 12
Louis W. Pavek, 838 Page St., Berkeley 10, Calif. .. .. i1st 16
Wiltiam F, Bratton, Jr., 435 Etna Street, Russell, Ky, 1st 12
Darrell E. Cloce, 25 € 32nd St., Kansas City, Mo. . .. ..o Ist 12

B. Jernigan, Route 2, Benson North Carolina ..o Ist 12
cuude Franklin White, Jr c/0 Radio Sta. WIMA, Onnge va. ol 1st 12

John M. Morgan, c/o KIR1-TV, 1530 Queen Anne Ave., Seattle, wash, 1Ist L 1%

{Mail in envelope or paste on postal card)

|
i To: GRANTHAM SCHOOL OF ELECTRONICS

1505 N. western 408 Marion 3123 Gillham Rd. 821-19th, NW
HOLLYWOOO SEATTLE ®  uansas enty ® WASHINGTON

Pleose send me your free booklet telling how | can gel my com-

merciol F.C,C, license quickly, | understand there it no abligation
and no solesmon will coll.

— _Age
Address. S
Ciy. R

__State.

1 am interested in: (O Home Study, ([J Seattle classes

s s e e Y T WYy

[ Hollywood classes, () Kansas City classes, (] Washington classes 6p
1
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SERVICE MASTER...

EVERY TOOL YOU NEEA
33 OF THE TIME

complete 23-piece kit for radio, TV,
and electronic service calls

2 HANDLES :
shockproof plastic. =
Regular 4" length o=
... 2"'Stubby.Inter-
changeable. Patented

spring holds snap-in
tools firmly in place.

9 NUTDRIVERS :
High Nickel chrome
finish, 3" to W~

3 STUBBY

NUTORIVERS :
WOHSRT

EXTENSION BLADE:

Adds 7”. Fits
both handles,

3 SCREWDRIVERS :
Two slotted . . .
AR
#1 Phillips

2 REAMERS:
Wit w

ADJUSTABLE

WRENCH :

6" thin pattern,
1" opening

LONG NOSE PLIER:
"'Cushion Grip™,
214" nose

0IAGONAL PLIER:
*“Cushion Grip”
hand-honed
cutting edges

ROLL UP XIT:
Durable, plastic-
coated canvas.
Compact, easy-
to-carry.

Ask your distributor to show you kit 99 SMm

1*_
LR

XCELITE, INC. o ORCHARD PARK, N.Y.
Canada: Charles W. Pointon, Ltd., Toronto, Ont.

6

.=« for the Record

By W. A. STOCKLIN

Editor

AUTOMATION

ELIABILITY is a theme that

seems to be emphasized more and
more in the electronics industry as time
goes on. One hears, for example, of one
failure in 60,000 hours of operation and
although this is impressive, it actually
falls short of our future requirements.
When we consider that the success or
failure of a satellite launching can hinge
on a 20-cent resistor, the need for maxi-
mum reliability from every one of the
thousands of components comprising
the package is self evident.

On a recent visit to Winston-Salem,
North Carolina we had the privilege of
inspecting a completely automated pro-
duction line. This 110-foot line was de-
signed and is being operated by Western
Electric Company. It is being used to
produce film strip carbon resistors for
military applications. The production
line is a highly coordinated system in
which a digital computer calls all the
signals. Automated equipment deposits
a carbon coating on a ceramic core,
sputters on gold terminations, attaches
caps and leads, spirals the carbon to
value, encapsulates the resistor in a
protective shell, tests at three different
points for quality, marks appropriate
values on the resistor, and finally packs
the components for shipping. At no
point in this entire process is a human
operator involved. Human error, poor
judgment, inattention, and fatigue have
been eliminated as possible causes of
defective components.

While the cost of the finished product

is considerable, it is not of primary im-
portance. The entire concept is based on
improving the reliability of the finished
item. Theoretically, since the line has
just gone into operation, reliability can
be increased from one failure in 60,000
hours to one failure in 200,000 hours of
operation.

After years of study, it has been found
that most resistor failures can be at-
tributed to dust, dirt, or oil from the
fingers of production line workers—
deposited in the course of the manu-
facturing process. These inherent prob-
lems, along with the possibility of
human error in testing and checking
performance, have heretofore restricted
any meaningful increase in the relia-
bility ratio.

One of the most interesting perform-
ance tests we witnessed was that
designed to check each resistor for
leakage of its protective shell. The units
were immersed in a hot bath and any
leakage, indicated by air bubbles, was
detected by a photoelectric cell. Should
the resistor fail this leakage test, the
component was automatically discarded
by the machine.

Although the electronics industry is
still in its infancy when it comes to
developing completely automated pro-
duction equipment, there is no doubt
that because of the increasing emphasis
on reliability, other automated lines will
be developed to handle others of the
hundreds of components which make up
every piece of electronic equipment.

THE "NEW LOOK"

AS we pointed out in last month’s
editorial, starting with this issue
the ELEcTrRONICS WoRrLD logo on the
cover has been changed. We believe that
you will find the new upper and lower

| case type more readable and make the

magazine easier to spot-—even at a
distance. We would also like to call your
attention to the changes on our Contents
page. We have tried to make it more
attractive, easier to read, and more
helpful by adding subheadings under the
titles of some of the feature articles,
when space permits. This will help in
further clarifying the subject of the
article instead of having to refer to
the pages themselves for more detailed
explanation.

We are also experimenting with vari-
ous type faces. (For those interested in
the *‘mechanics” of publishing, we refer
you to pages 42, 52, 58, and 62.) Again,
our goal is to develop a presentation
that is not only attractive but easier to
read. Some readers may feel that the

| answer is to just go to a larger type

www americanradiohistorv. com

face, but we dislike the idea of offering
less than complete coverage of a given
subject and fewer articles per issue. We
believe most readers would rather have
more and better material than larger
type—but since this is an experiment—
we will appreciate any comments pro
or con regarding this poeint.

Basically, we plan no changes in the
editorial policies of ELECTRONICS WORLD.
We will still cover the same areas and
continue to bring you the same authori-
tative material as we have during the
past years.

For those of you who may have
missed last month's issue, we would like
to mention again the fact that, starting
with the October issue, all of the EW
Lab Tested Reports involving hi-fi
equipment will be handled by the
Hirsch-Houck Laboratories. Julian
Hirsch and Gladden Houck will do the
testing and, in our opinion, their facili-
ties and knowledge of high-fidelity
equipment cannot be topped. We hope
our readers will agree. A

ELECTRONICS WORLD
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In ELECTRONIC COMPONENTS

Instzlts behind surbases

Use POLYSTRIP®
to make low-voltage interconnections

Users find POLYSTRIP a time, money,
and headache-saver. The speed of
installing this flat cable results in
substantial savings. POLYSTRIP lies
under floor coverings without causing
bulges; slips between wallboard seams,
behind moldings, through openings,
thus eliminating drilling or cutting walls
and woodwork. It fastens to finished
walls, ceilings and baseboards with
double-backed tape, doing away with
conduit and plaster-cracking hardware.
The many features of this new concept
in cabling make POLYSTRIP equally
valuable for new construction or
renovation.

POLYSTRIP ¢onsists of uniformly
spaced flat copper conductors laminated

*POS-E-FLEX Connectors by The Thomas &
Betts Co., Inc., Elizabeth 1, N.J.

September, 1961
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Lies under floor coverings

p

with transparent plasties into a very
thin, flexible, flat cable. Already proved
in industrial electronics, it is now appli-
cable for hi-fi, paging, signalling and
alarm systems, programming, wired
remote TV control.

INSTALLER’S KIT SAVES 47%

Assortment # 205 saves 47%, over the
separate prices of items it includes.
Contains 75-foot rolls of both 3- and
5-conductor cable; 6 splicing and 2
wire lead type connectors* for both 3-
and 5-conductor cable; 50-foot roll of
double-backed adhesive tape and 1
Stripping Tool.

International Resistance Company, 414
North 13th Street, Philadelphia 8, Pa.

Conceals easily behind wallpaper

Saves drnllmg in walls and wood

..the new, easier way

Leading supplier to manufacturers of electronic equipment

wwWwW americanradiohistorv com
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INTERNATIONAL’S

NEW SERIES

for SUPERIOR

MODEL 100

The ultimate in Executive Citizens
transceivers. Advanced features
and design make the Model 100
an exceptional value. New crystal
filter which minimizes adjacent
channel interference in the re-
ceiver. New built-in receiver cali-
bration circuit. New International
NR squeich. New 12 position crys-
tal control transmit channel se-
lector. New front panel micro-
phone jack. New provision for
connecting external speaker and
S/meter. Dual conversion super-
heterodyne receiver. Push-to-talk
operation. Three way power sup-
ply for 6f12 vde, and 115 vac.
Handsomely packaged with new
attractive control panel. Ful! five
watts plate input. Certified tol-
erance .005%. Size 5%’ x 8i2""-
x 9 deep. Engineered to provide
maximum operating efficiency.
Complete with 1 transmit crystal,
1 receive crystal, new style cer-
amic microphone and coil cord.

$199.50*

 eiTEde Gl
o

a8

asenrer " aoctrlloseamam

MODEL 10

International’s exciting New Com-
pact transceiver for the Citizens
licensee who desires quality
workmanship and engineering
plus the best possible circuit for
the money invested. Field tested
full 5 watt transmitter contained
in the higher price Executives.
Certified tolerance .005%. Tun-
able superheterodyne receiver
covering all 23 channels. Three
position crystal control transmit
channel selector. Manual trans-
mit-receive control. Noise limiter.
Available accessories include four
separate power supplies — 6 vdc,
12 vdc, 24 vdc or 115 vac, push-to-
talk relay kit, squelch kit, and 12
position transmit channel selec-
tor. Complete with 1 transmit
crystal, matching microphone
and external speaker, but less

power supply. $59.50*

xecutive

Citizens band communication . . .

MODEL 50

A precision engineered transceiv-
er featuring push-to-talk opera-
tion. Three position crystal
control transmit channel selector.
Dual conversion superheterodyne
receiver tuning all 23 channels.
Full five watts plate input. Crisp
and clear modulation, Certified
tolerance .005%. Series Gated
automatic noise limiter. New In-
ternational NR squelch. Three
way power supply for 6/12 vdg,
and 115 vac. The Model 50 Execu-
tive is a rugged yet handsome
piece of communication gear
equally at home in the office,
service truck or field. Inside the
Model 50 and every International
Executive you'll find the latest
circuitry, careful craftsmanship
and quality components. Addi-
tional features of the Model 100
Executive may be added at any
time. Complete with 1 transmit
crystal and matching microphone.

$149.50"
*Suggested Price

SEE THE EXECUTIVE SERIES AT YOUR AUTHORIZED INTERNATIONAL DEALER

INTERMNATIOMNAL CRYSTAL MANUFACTURING CO., INC.

-

18 NORTH LEE
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A new standard of broadc

- NO OTHER PROFES
ANY PRIGE CAN D

Never before has there been a microphone
like this . . . and it's just one of six profes-
sional models that herald the entrance of
University into the field of microphones.
Each sets a new standard of wide-range,
distortion-free performance . . . with
frequency response available
as low as 30 cps, as high as
20,000 cps. Each offers the
years-ahead-of-its-time con-
cept of modular flexibility.
Each is styled with clean, un-
cluttered lines totally adapt-
table to every environment.

To accomplish all this, Univer-
sity drew upon its more than
two decades of leadership in
sound, and applied all this vast
experience to the challenge of
producing a better microphone
than had ever been known
before. University — the leading
manufacturer of speakers — now
sets the pace in microphones.

MODULAR FLEXIBILITY ...

a major breakthrough in micro-

phone design . . . gives you total

interchangeability between all

microphones and all accessories

= at all times. Need a microphone
with a switch and another with-
out...or for slide-on and screw-on
stands...or for cables with and with-
out cannon plugs? Buy just one Univer-
sity microphone plus only the adapters
you need, and you've got them all! You
don’t pay for features you don’t need . . .
you don’t compromise to meet a price.
That's true modular flexibility, and you
get it only from University.

Ssptember, 1961

FEATURES OF THE UNIVERSITY
PROFESSIONAL MICROPHONES

@ Exclusive “Unilar” diaphragm assures ex-
tremely wide response range...fromaslow as
30 cps to as high as 20,000
cps. ® Rugged generating
element is indestructible in
normal use. Internal ele-
ments of shock-mounted
models float in vibration-
free foam insulations. ® Im-
pedance matching simplicity
(choice of two low, one high)
with press-on connectors built
into every accessory. No tools,
soldering, or rewiring. m Trend-
setting exterior design with
smart modern finishes . . . just
right for every application.

e L VW

All these accessories available for
complete modular flexibility: [A]
Model CC10 Cable Adapter with 18°
cable, $6.00. [B] Model PA10 Can-
non Plug Adapter, $6.30. [C] Model
SP10 Cannon Plug Adapter with
switch, $6.90. [D] Model CAI10 Can-
non Plug and Cable with push/action
latch-lock and 18’ cable, $6.00. [E] Model
SSP10 Stand Adapter with switch and re-
ceptacle for cannon plug, $11.10. [F] Model
SA10 Slide-on Stand Adaptrer $4.20. All prices
professional net. For further details, write
Desk S-9 University Loudspeakers, Inc.

I 80 S. Kensico Ave., White Plains, N.Y. 4
Division of Ling-Temco Electronics, Inc.

www americanradiohistorv. com
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PREPARE NOW FOR A
SECURE AND PROFITABLE CAREER
IN ONE OF THESE GROWING FIELDS

OF ELECTRONICS

LEARN
TRANSISTOR
OR
COMPUTER

TECHNOLOGY
AT
HOME

Learn with proven home study
courses from the Philco Techno-
logical Center. Get practical knowl-
edge with courses developed by
specialists in electronics and train-
ing .,.men who know the kind of
knowledge you need.

Choose from five courses:

1. Semieonductors—Transistor I'rinciples and
Practices. Learn theory, construction, ap-
plications of all txpes of transisiors,

2. Introductionto Anatog Computers— Covers
theories and fundamentals of analog com-
puters.

8. Analog Computer Systems  (Advanced
Level) —Covers the analog sysiem eon-
cepts and methods,

4, Automatic Digital Computers— Digita)
computer theory, maintenance, installa-
tion, basic programming.

. Programming for Digital Computers—
Covers encoding, sct-up and operation,

MAIL COUPON TODAY
FOR FREE INFORMATION

o
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PHILCO

TECHNOLOGICAL CENTER
P.O. Box 4730, Philadelphia 34, Pa.
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Il FROM OUR READERS N

CB CHANNEL NUMBERS
To the Editors:
I have noticed many businesses listing
| their CB call sign on their service ve-
hicles and business places but, in my
| opinion, there is one thing missing. This
missing part is especially important at
marinas and other service points.
I think that the CB channel number
should be a part of the call sign when
the call sign is displayed on vehicles and
places of business showing they monitor
the CB band.
This would assist anyone desiring to
call for service. If they monitor on one
frequency and transmit on another, then
these should be listed. This would not
take up any more room on advertising in
newspapers or vehicles and would be
very helpful.
B. B. LanprY, JR.
Research Technician

| American Optical Company
Southbridge, Mass.

‘ This is certainly a good idea, as is the
use of a standard calling frequency for
the Citizens Band.—-Editors.

> * >

FOUR-CHANNEL STEREO
' To the Editors:
I 1 should like to compliment you on an
interesting May issue. I find, however,
that I must take exception to your ar-
ticle “Four-Channel Stereo Adds Depth
to Tapes” by John W. Hogan. I feel that
the article is misleading in that it would
have the reader believe that conven-
tional or ‘single dimension (X-X) ste-
rreo” is incapable of properly producing
or rather reproducing the illusion of
depth. This is simply not true. The fact
is that we listen to music with two ears,
and they are perfectly capable of con-
veying all necessary intelligence to pro-
duce the depth illusion physiologically.
Mr. Hogan's indication that increasing
the amplitude of a conventional stereo
signal will only serve to increase the
| loudness is perfectly true but irrelevant
to his argument. The purpose of all re-
| production is to reproduce reality or as
|c]ose to reality as possible, not to alter
it at the whim of the listener and the
twist of the "Y dimension” knob.

If Mr. Hogan is trying to indicate that
additional channels will enhaice the
three dimensional effect he has a point,
but has failed to state it clearly. The
difficulty with today's stereo recording,

| be it record or tape, is not the medium
on which the recording is made, nor the
amount of available channels, but
lralher, curious microphone placement.
For reproduction of sound in the home
as it appears in the studio or concert
hall, it is generally true that micro-
phones should be placed approximately

www americanradiohistorv. com

the same distance apart as the spacing
of the average human ears. At the
“other end of things" the listener should
wear headphones. The binaural system
does very closely approximate the real-
ity of performance. Unfortunately be-
cause of crosstalk problems, the gquest
for commercial appeal, and the reluc-
tance of the listener to wear head-
phones, microphones are commonly
placed yards apart and are listened to
with loudspeakers. Hence the same type
of distortion one might expect to hear
with the variable “Y-Y dimension” con-
trol.

While it is true that every additional
parameter of information more closely
vields reality, I would suggest that
there is a very practical limit to such
thought, and I would further suggest
that with responsible microphone pilace-
ment and recording technique in gen-
eral, today's conventional two-channet
stereo is a logical compromise,

STevE YouNG
Staff Announcer, WBCN
Boston, Massachusetts

Perhaps our author tried to make his
case for forur-channel stereo a little too
strongly in the article. Many have dis-
covered that an illusion of depth is pos-
sible with the two presently nused stereo
channels. There is no doubt. though.
that more channels can convey more in-
formation. We do agree that for the
present, ut least, twwo-channel stereo is
the logical compromise.—Editors.

MEASURING CONDUCTIVITY OF SOLUTIONS
To the Editors:

I enjoyed reading your article “Meas-
uring Conductivity of Solutions” which
appeared in a recent issue of ELecTRON-
Ics WorLD magazine. More articles of
this type are needed in this fast moving
electronics age to familiarize people
with the basic theory and equipment in-
volved in electrochemical measure-
ments.

OCne point aroused my curiosity. how-
ever, and I would appreciate receiving
more information about it. You say in
the article: “A 60-cycle source . . . is
preferred for high resistance electro-
lytes. . . .” Why is 60-cycles preferred
for low conductivities? From a theoret-
ical standpoint, it would appear that an
instrument utilizing a 1000-cycle source
would operate as well, if not better than
a 60-cycle unit at the high resistances.
Other than from an economic stand-
point (60-cycle units tend to be less ex-
pensive than those for 1000-cycles) I
can see no justification for limiting
vourself to low range measurements by
using 60 cycles, when commercial units

(Continned on page 14)

ELECTRONICS WORLD
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NEW

TESTS All TV and Radio Tubes
—both old and new

TESTS the Nuvistors
TESTS the new 10-pin tubes
TESTS the new 12-pin Compactrons

TESTS voltage regulators, thyratrons,
avto radio hybrid tubes,
Evropean hi-fi tubes, and
most industrial types.

e

Model 600

DYNA-QUIK
only 6995

NET

8h* x 1" x 44"

Handsome, sturdy

leatherette-covered
carrying case

NEW TUBE

for the first time, a

B:K QUALITY

TUBE TESTER
at this
amazing low cost!

1 Y

Checks tube capability u.nfler
simulated load conditions

Rejects bad tubes
—not good fubes

For the man who wants the performance and relia-
bility of a B&K professional-quality tester at mini-
mum cost . . . there’s nothing like the new “‘600”.
No other tube tester in this price range 18 so com-
plete and up-to-date. Tests the newest tube types,
as well as the old. It's fast . . . it’s accurate . . . it’s
easy to use. Quickly reveals tube condition. Saves
customers. Sells more tube replacements. Stops
call-backs. Steps up servicing profit . . . day after
day. Pays for itself over and over again.

Exclusive adjustable grid emission test. Sensitivity
to over 100 megohms. Phosphor bronze socket con-
tacts. Complete tube listing in handy reference index.
Extremely compact.

- (i ———— ————— — — —— e T —— —— — — ———— — — — — O ——— — et g S o S—— — I — —— —

INFORMATION
SERVICE

available every 3
months for all B&K
Dyna-Quik Tube Testers

September, 1961

BaXK MANUFACTURING CO.
1801 W. BELLE PLAINE AVE + CHICAGO 13, ILL.

Conado: Atlas Radio Corp., 50 Wingold, Toronto 19, Ont.
Export: Empire Exporters, 277 Broadway, New York 7,US.A.
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the most
important
advancement
in |
CITIZENS
BAND

RADIO

since the
opening of the
27 MC. band!

2
EEll.

FEATURING:

B TRIPLE CONVERSION

m 12 CHANNEL TRANSMITTING

m FIXED AND TUNABLE DRIFT-FREE RECEIVING
® TWO IF STAGES (262 kc)

® FULLY MODULATED (100%)

® QUTPUT EXCEEDING 3 WATTS

m BUILT-IN “S” AND “RF” METER

m ELECTRONIC SWITCHING (no relays)
® UNITIZED CHASSIS

® MOBILE OR BASE (117 V.and12 V.)

B AM RADIO (optional, extra)

The ECI COURIER 1 is truly a product of engineering
excellence . . . the ONLY Citizens Band Transceiver
to combine TRIPLE CONVERSION with TWO IF
STAGES (262 ke) for the ultimate in selectivity and
sensitivity!

THE COURIER ! also features a built-in dial and crys-
tal spotter, built-in noise limiter, built-in squelch that
is triggered by .1 micro voit signal, and front panel
adjustable RF gain control. The unit is constructed in
five individual hand wired segments — a completely
UNITIZED CHASSIS. All metal parts are cadmium
plated for marine use. The entire unit slides out easily
on tracks, and is housed in a rich chrome cabinet!

The price? $189.50.* For full details, write today!

electronics communications inc.
325 no. macquesten parkway m mt. vernon, n. y.

IMPORTANT NOTE TO DEALERS: Make sure 16 inquire
about the E.C.I. exclusive franchise arrangement.
*Prices slightly higher West of Rockies

ELECTRONICS WORLD
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GET YOUR ELECTRONICS-TV-RADIO

HOME TRAINING FROM N.T.S. RESIDENT SCHOOL

BREAK THROUGH Over 1 City Block of Modern School BETTER
TO HIGHER PAY, Facilities, Laboratories and ...MORE COMPLETE
GREATER 10B SECURITY Shops Housing Over ... LOWER COST
START NOW! Break through 1.000 Student ...WITH NATIONAL
0 I , ER—- SCHOOLS’ SHOP-METHOD
‘A?LPhase” Trainin‘g ;;répéres 50'000 Graduates = HOME TRAINING!
S U il over the World - " e gerren
MASTER TECHNICIAN in Electronics since 1905 ««» TraTITETthatiis proged and

TV — Radio. One Master Course tested in N.T.S. Resident School
at One Low Tuition trains you shops and laboratories, by a
e Yy School that is the OLDEST and

forgnibnitedioppostun tick IoLA1 LARGEST of its kind in the world.
brenration Tor FC.C Leenen, NATIONAL fEciita SCHOOLS ¥~ MORE COMPLETE

Broadcasting, Manufacturing, WORLD-WIDE TRAINING SINCE 1905 You learn ALL PHASES OF
Automation, Radar and Micro-Waves, Television — Radio — Electronics.
Missile and Rocket Projects. THE SCHOOL BEHIND YOUR P LOWER COST
A MORE REWARDING JOB . . . a HOME-STUDY TRAINING . . . Other schools make several

secure future . . . a richer, fuller life
can be yours! As an N.T.S.
MASTER TECHNICIAN you can
go straight to the top in
industry . . . or open your

own profitable business.

courses out of the material in our
P ONE MASTER COURSE . . . and
i you pay more for less
training than you get in
our course at

ONE LOW TUITION!

In these modern Schoo! Headquarters
] your Home Training is
Classroom-Developed, Lab-Studio
Planned, Shop-Tested,
Industry-Approved,
Home Study-Designed.

“ 3 o N.T.S.1S NOT JUST A
ey MAILING ADDRESS ON A COUPON

.Y.S. i ] heool ... Id f After you graduate you can open your
19 BIG KITS YOURS TO KEEP traliing center singe 1905. Thousands of men own TV-Radio repair business or

from all over the worid come to train in our shops, go into high paying jobs like these:

® Friendly Instruction and |abs, studios and classrooms. Communications Technicians, Hi-F1,

Guidance You learn quickly and easily the N.T.S. Shop-Tested Stereo and Sound Recording

e Graduate Advisory Service way. You get lessons, manuats, job projects, personal Speoal.st: T:'Radm ?ro:d::astmﬁ
s . consultation from instructors as you progress. You build a echnician. technician

* Unlimited Consultation Short-Wave, Long-Wave Superhet Receiver plus a large screen Computers & Missites, Electronics

¢ Diploma Recognized TV set from the Eround up with parts we send you at no additional Field Te;:hr;jgag \Nsapeecslalls(;
by Industry cost. You also get a Professional Multitester for your practical n Micr vEs§an

job projects. The Multitester will become one of your most valuable Servomechanisms. Expert

e EVERYTHING YOU Instruments in spare time work while training, and afterwards, too. Trouble Sh°°te1',' All-Phase

Many students pay for their entire tuition with spare time work. Master Technician,

NEED FOR SUCCESS You can, 100 . . . we Show you how. TV-Radio Sales, Service

SEND FOR INFORMATION NOW . . . TODAY! gdiRgpalr:
IT COSTS YOU NOTHING TO INVESTIGATE

RESIDENT TRAINING AT tos anceLes | MAJL COUPON NOW FOR
If you wish to take your Eleclronlc_sJ'V- NAT[ONAL@ SCHMLS (
e e s sesen | FREE BOOK LR J

largest school of its kind in the world — & ACTUAL LESSON Mail Now To

write for special Resident School cata- Nuiiona!'Technl(ul Schools. Dept, RH-91 )
log and Information, or check speciai No 4000 S. Figueroa St., Loy Angeles 37, Calif.
box in coupon.

obligation. Please rush FREE Electronics- TV-Radio
i Opportunity’” Book and Actuol Llesson.
o

ACCREDITED salesman X - E Name Age
2 -
T will call. Address

]
!
]
]
i
;
NATIONALGA®0 SCHOOLS B @

DE G Check here of Interestod ONLY in Re4i0ent Training at Los Angeles
WORLD.WIDE TRAINING SINCE 1905 4 ‘ VETERANS: Give date of discharge
4000 $S0O. FIGUEROA ST, L0S ANGELES 37, CALI., U. 5. A

,‘-———-—---------
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| are available for 1000-cycle operation

| which will accurately cover all ranges
of conductivity.

' ALEX C. PAPAIOANNOU

NE w TRA Ns,s TOR l Foxboro, Massachusetts

Here is a copy of Author Collins’ re-
marks in answer to the above question.

W POWERMATE "

Your question is certainly a good one,
and perhaps I should have taken the
space to cover the point in the article.
While the economic aspect is always im-
portant, there is another and even more
important reason for using a 60-cycle
source for low conductivity solutions.
Since a conductivity cell consists of two
electrodes separated by a relatively
high resistance medium, it resembles a
capacitor and exhibits some of the same
properties. When in use, the equivalent
circuit of a conductivity cell is actually
a resistor with a shunting capacitor. In
the case of conductivity cells for high
conductivity measurements, the capaci-
tance is quite small since, as pointed out
in the article, the electrodes are small
and spaced far apart. Since the resist-
ance of the solution is low, the shunting
effect is negligible.

The circumstances are different, how-
| ever, in the case of cells for low conduc-
' tivity measurements. The electrodes are
large and closely spaced, so the capaci-
tance between them is no longer neg-
ligible, especially since it shunts a high
resistance. It is desirable. of course, to

mounts on boom, mast, wall, window... |minimiz the shunting efrect by making

. - - - the capacitive reactance as great as pos-

; sible. The easiest way to do this without
Offers hlgheSt ga'n’ IoweSt nOIse flgure disturbing the rest of the circuit is to
reduce the frequency. You can readily
see that the capacitive reactance at 60
cycles will be 16'2 times as great as the
value at 1000 cycles. Because of the
small electrolytic content of low con-

Introducing the perfect mate for any TV/EM antenna

Here's the preamplifier for every TV antenna in your area, whether
new or up for years! The exclusive universal bracket of the new
JERROLD Transistor POWERMATE permits mounting directly on
the antenna boom (for greatest boost before downlead losses) or at
any other point—along the mast, on the wali or windowsill, behind the ductivity solutions, reducing the fre-
set—anywhere your best judgment dictates. quency does not introduce polarization
And look at this gain: An average of 13.9db at Channel 13 and errors. The chief advantage of the
18.25db at Channel 2—by far the highest in the business! This remark- higher frequency, therefore, does not
able gain gives any antenna system the lowest System Noise Figure apply in these circumstances.
obtainable—the key to better pictures. I do not mean to imply that accurate
See your distributor today, or write for special bulletin describing measurements of low conductivity solu-

System Noise Figure. tions cannot be made at 1000 cycles. I

Only $39.95 list, complete with power supply mean simply that the use of the lower
frequency serves to minimize one source
of error. Some wide-range conductivity
bridges are equipped with both a 60-
cycle and a 1000-cycle source, to permit
the operator to select the frequency
best suited for the test. An example of
such a bridge is Model RC-16B2, manu-
factured by Industrial Instruments, Inc.

Jouin R. CoLLINS

L WINOOW OR WALL
: e
Sy
IV <

MOUNT IT AND FORGET IT REMOTE A-C POWER SUPPLY

Wheaton, Maryland
installs on or near receiver, L L
(gn the antenna or anywhere along the downlead, draws less current than an elec-
OWERMATE is up for good. Same 300-ohm lead tric ¢lock. No polarity nuisance
that carries signal also carries 15 volts ae to when attaching to lead, no dan- N.EG{“.WE SESIIANCE
POWERMATE. No tubes, no batteries to replace. ger of damaging the transistor. To the Editors:

In going through the May 1961 issue
of your magazine I came across an arti-
I “ELECTRONICS CORPORATION cle on “Negative Resistance” by Rufus

JEH ||“ “ Distributor Sales Division, Dept. IDS-169 P. Turner.
The Jerrold Building, Philadelphia 32, Pa. In Fig. 4 is a diagram of an arc trans-

. . mitter, inductively coupled to the an-
Jerrold Electronies (Canada) Ltd., Toronto, Ontario tenna circuit. Arc transmitters are

Export Representative: CBS International, New York 22, N.Y. inherently direct-coupled to the an-
AMERICA'S LEADING MANUFACTURER OF TY-FM RECEPTION AIDS AND MASTER.ANTENNA-SYSTEM PRODUCTS tenna.

14 ELECTRONICS WORLD



www.americanradiohistory.com
www.americanradiohistory.com

How to Get a

Commercial FCC License

do you know what an FCC license
really can do for you in Electronics?

Avtomation
o More income tor you every week

" 0) e A more interesting job in electronics

- N l : you can qualify for the I“crease vour
Microwave and Mobile Radio | really good gobsiin,elec:

T Pl onicseree tnate | Technical Knowledge
©

Chances are if you are
reading this magazine,

won't take long to do it.

Your past training and Get a government license plus an un-

experience in radio & derstanding of such electronic appli-

TV repair, armed forces cations as computers . . . industrial

electronics, ham opera- electronics . . . radar . . . communica-

. tor, etc‘. can be your tions ... color TV ... Instrumentation

, - ' X L JE foundation for a profit- ... Automation . . . Radio Telemetry

. : Guided Missiles able career as an elec- e = ———

J tronics technician. Send

for the Career Informa-
tion Material shown ba. | SEND FOR INFORMATION TODAY

low today.

L]
CLEVELAND Sorry—Not For Beginners
Please inquire only if you really want to get ahead and 1o add to
lNSTlTUTE what you have already learned in school, in the service. or on the
job. Some previous schooling or experience in electronics, electricity,
OF or related fields is necessary for success in Cleveland Institute pro-

| ELECTRONICS =™
Desk RN57 Get This Handy Pocket

V776 E. Tty St Electronics Data Guide
Cleveland 14, Ohio
FREE ...

pany Puts all the commonly used conversion factors. formulas, tables, and
2. Radio Corporation of America color codes at your fingerlips. Yours absolutely free if you mail the
3. Jupiter IRBM, Army Ordnance COUPOD today. No further obligation!

1. Raytheon Manufacturing Com-

you when times are good

Aeronavtical Electronics Missile Command TO GET THIS FREE GIFT, MAIL COUPON TODAY!
4. Collins Radio Company . . ;
. Radio Corporation of America Accredited by the National Home Study Council
- (N N N N N N N B N N N N R B B _B N N _N_N_B N N B _JN_§J_J]
. CLEVELAND INSTITUTE OF ELECTRONICS 1§
1776 E. 17th St.  Desk RNS7  Cleveland 14, Ohic
Please send FREE Career Information Material prepared to 1
help me get ahead in Electronics, | have had training or ex- ]
perience in Electronics as indicated below: 1
. [ Military [] Broadcasting :
FIND OUT HOW: [] Radio-TV Servicing [ Home Experimenting ]
1. The l;ewh ele:ltr:n;c devices S samsemih AR T . . . | O Munufucfuring- [] Telephone Company :
¢an be handled by you < Electronics Training [] Amateur Radie [ Other
2- To solve the problems that In what kind of work are you now In what branch of Electronics ]
will stump your fellow engaged?. are you interested? :
techniclans
" Name - B . Age. [ |
3- Training is Job [Insurance 0 1
when employment is tough fo ,:::’"unme, " Address____ S . '
3 . tonies f
find . . . and more money for 0 Yoy City__ R e . - 1
[

RNS7
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11 down-to-earth ways

to sell high-profit sound:

Sonotone ceramic and crystal cartridges

One line of cartridges to meet virtually every service or replacement need, at a

price that allows you excellent profits..
There are Sonotone ceramic cartridges for any sound system..

.that’'s what Sonotone offers you today.

.and equalizers

to convert any magnetic input for ceramic cartridge use. 70 phonograph manu-
facturers use Sonotone as original equipmeant. And more than 12,000,000 satis-
fied users make up a "*pre-sold’’ market for your future service or sales profits.
For full profit opportunity, stock the full Sonctone Cartridge line!

V
falirs t0 vy Fun Hhei ot Ylan

127" — Crystal cartridge offering
clear stereo sound at budget price.

Response: Flat +2.0 db to 10,000
cps, smooth rolleff to 15,000 cps.

“3TA" — Fine ec ical replace-

Stereo:

Velocitone Assembly DeLuxe “9T" cartridge plus matched equal-
izers for improved sound through any magnetic input system.
Response: Flat +4 db from 20 to 6,000 cps, 1 db to 17,000 cps

with deliberate rolloff to 20,000 cps.

“9T"—Superb quality for even
the most advanced audiophile.
Response: Flat =1 db from 20

to 17,000 cps, with deliberate
rolloff to 20,000 cps.

4

r

"

“T1"* Tonearm assembly complete with JI 1
127" stereo cartridge for the best pos-
sible sound anywhere near the price.

.-.i"'.
‘167" —ldeal cartridges combin-
ing top quality wih med

ment to achieve well-balanced

mederals
price ... now orlgln_l'equ pment

reproduction from most popular

on most leading phonographs.

systems,

Response: Flat +2.5 db from 20 to
15,000 cps, with gradual rolloff to
20,000 cps.

“'2T""—Wide spectrum response...
ideal for monophonic replace-
ment at less cost.

Response: smooth 20 to 20,000

cps, flat to 12,000 with gradual
rolloff beyond,

Response: Fiat *1 db from 20 to
10,000 cps, with smooth relloff to
12,000 cps.

Monaural:

“1P"—Improves performance of
even simplest record players.
Response: smooth 20 to 20,000
cps, flat to 12,000 with gradual
rolloft beyond,

“10T""—A budget-priced ceramic
cartridge for inexpensive phono.
graphs.

Response: Flat from 20 to 15,000
cps +2.5 db.

(9 |

*187"'—Companion to the 16T with
slightly greater output voltage,
moderately priced and new original

equipment with most phonograph
manufacturers.

Response: Flat *=1 db from 20 to
10,000 cps, with smooth rolloff to

12,000 cps,
L full au-

“3T"—Crisp. clear highs
thoritative lows. Outperferms ex-

pensive magnetlc cartridges.
Response: smooth 20 to 20,000
cps, flat to 15,000 with gradual
relloff beyond.

ELECTRONIC
APPLICATINNS DIVISION,

-
- |

Sonotone i
P.In camul. comocl Atlas

Radio Corp., Ltd., Toronto

Leading Makers of Cartridges « Speakers » Tape Heads » Mikes s Electronic Tubes « Batteries
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Further, the essential element to os-
cillation of the arc is not mentioned in
that the arc must be struck in a strong
magnetic field, and this in the hydro-
carbon atmosphere described by Mr.
Turner.

Mention is also made of a “dynatron”’
tube together with the date 1918. A
tetrode tube is indicated in the text
and the diagram. I don't recall screen-
grid tubes being around in 1918.
| A DeForest Pioneer
West Chester, Pa.

I Thanks to the above reader for his
comments. The wrticle in question sim-
ply used an arc transmitter and dyna-
tron oscillutor as examples of the use
of negyative resistance. The author did
not intend to go very deeply into all the
details of these two devices other than
to show that both operated under prin-
ciples of megative resistance described
in the article.

It is true that the tetrode tube was
not commercialized in the United Stutes
until 1927 or 1928. However, erperi-
mental models were wrailuble wuch
earlier. An article by Albert W, Hull
entitled “The Dynatron—a Vacuum
Tube Possessing Negatire Resistance”
| appeared in the “Proceedings of the
IL.R.E” (Volume 6, page 5) in 1918.—
Editors.

P *

DUAL 35-WATT AMPLIFIER
| To the Editors:

Here is a photograph of the dual 35-
watt amplifier which I constructed, as
described by you in your March issue.

I am more than pleased with the re-
sults I have obtained. This is the third
one I have wired for myself and friends,

|and everyone that has heard them is
amazed at the quality of the reproduc-
| tion.
i J. N, MANN

Elizabeth, New Jersey

Reader Mann's photo shown w«bove
certainly looks as though he did a very
fine job in constructing the amplifier
described. —Editors.

AN ECONOMY HI-FI AMPLIFIER

To the Editors:

| In Mr. Arthur Glaser's article, “An
Economy Hi-Fi Amplifier” in your July,
| 1961 issue, there appeared to be an er-
ror in the value of R., the cathode re-
sistor of V.. It would seem that 470,000
ohms is far too large for this particular
resistor.
[ JoHN NEAL
Cleveland, Ohio

Reader Neul is. of couwrse. correct in
that the ralue given is much too large.
The correct value is actually 470 ohms.
—Editors.

ELECTRONICS WORLD
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CHANNEL MASTER >
' has everything /
under the

sun.ll .c

e

—

to keep your Summer Sales Simmering

Summertime is “easy living” time. People have more leisure hours in
which to enjoy radio and television. That’s why they’ll want radios
and TV sets that are in top operating condition...and Channel Master

. has everything you need to do the job better.
Replace winter-worn antennas with one of the powerful Super
T-W’s. Convert old-fashioned manual rotators to fully automatic opera-
- tion with the new Channel Master Automatic Rotator Control Consoles.

Perk up TV set performance by replacing weak or worn out tubes. Show
your customers how their leisure hours can be more enjoyable when
they own Channel Master portable radios.

There aren’t any summer sales doldrums when you sell the Channel
Master line because Channel Master has everything you need to keep
\A/ summer sales simmering.

CHA””EL MASTER works wonders in sight and sound

ELLENVILLE, N E w YORK

www.americanradiohistorv.com


www.americanradiohistory.com
www.americanradiohistory.com

Flectronics World tas Testep

New Audio Test Report

Eico ST40 Integrated Stereo Amplifier
Sonotone 9T Ceramic Stereo Cartridge

Dynaco ‘‘Dynatuner’” FM-1

- .Jll_ﬂl

® e ©® @@ @

\-!n -~ micoxEm

Eico ST40 Integrated Stereo Amplifier

For copy of manufacticrer’s brochwre, circle No. 58 on coupon (page 120).

NE OF the most attractively priced
integrated stereo amplifiers on the
market is Eico’s Model ST40. It is a dual
20-watt (continuous sine-wave power)
per channel design. One of the first
things that attracted our attention is the
new cabinet styling which, apparently,
will become standard packaging for the
new Eico “Medalist” series. The panel is
a combination of black and gold, attrac-
tively styled, and the equipment cover is
completely perforated, providing excel-
lent ventilation. The appearance of pres-
ent-day kits is a far cry from that of
their predecessors.

The circuit is fairly conventional, em-
ploying push-pull 7591 output tubes
using cathode bias. These are the very
same tube types used in the circuit de-
scribed in our article ‘“Dual 35-Watt
Stereo Amplifier” (March 1961 issue). It
is interesting to note that with an addi-
tional 80 volts of “B+" and fixed bias,
the amplifier described then easily puts
out 35 watts per channel at only .3 per-
cent harmonic distortion. This gives
some idea of the sound, conservative de-
sign of the Model ST40.

A total of 10 tubes plus one rectifier
make up the entire circuit. The unit in-
corporates all the necessary function
controls and permits the reproduction
of any possible source of program. It has
such features as tape-monitor switch,
high and low filters, loudness control,
conventional bass and treble tone con-
trols, and provision for center-channel
speaker. Another feature is the balanc-
ing slide switch which works on the null
principle. Two similar programs (mono
or stereo) are passed through one chan-
nel out-of-phase and the balance control
is adjusted for minimum output (null.
Note that this balancing method results
in exactly equal gains in both of the
amplifier channels. In order to obtain a
balanced sound output, the two speakers
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used must have equal sensitivities.

Performance of this unit proved to be
good, with many of its characteristics
being equal to some of the best designs
available. The following results were
obtained on a kit which we assembled:

Sensitivity for 20-watts output: tape-
head input, 1,85 mv.; both magnetic
phono inputs, 3.2 mv.; and all other high-
level inputs, .34 v,

Frequency response at 2 watis: *+.8
db from 30 to 15,000 cps (the limits of
our test).

RIAA equalization: within *1.5 db
from 30 to 15,000 cps.

Rumble filter: —11.2 db at 30 cps in
relation to 1000 cps, This filter is of the
sharp cut-off type, response dropping
rapidly below 100 cps.

High-frequency filter has a response
dropping off to —13 db at 13,000 cps in
relation to 1000 cps.

The bass and treble tone controls and
loudness {contour) control proved to be
extremely effective.

All of the following hum and noise
measurements were made with the vol-
ume control adjusted to provide 2 watts
output with a 6-mv. signal into the mag-
netic phono jack. High-level inputs:
—69.1 db; magnetic phono input: —54.4
db; tape-head input: —38.2 db. All of
these are in relation to 2 watts output.

Harmonic distortion at 2 watts out-
put: 85% at 30 cps. .21% at 100 cps.
.19% at 1000 cps, .06% at 15 ke. For 27
harmonic distortion: 11.7 watts at 30
cps, 23.4 watts at 50 cps, 24 watts at 100
cps, 24.2 watts at 1000 cps, 23.8 watts at
15 ke. We consider a figure of 2% har-
monic distortion as just detectable by
the most critical ear. With this thought
in mind, this amplifier could have been
rated at 23.4 watts from 30 cps to be-
yond 15 ke, according to the IHFM
standards for power response (—3 db
points), It is interesting to note that the
manufacturer is inclined to be conserva-
tive in his published specifications in
this regard.

We have spent many enjoyable hours
listening to recorded programs using
this amplifier and we were extremely
pleased with its performance. There
were no indications of ringing or colora-
tion of the original material. The design
is such that one should be able to use
the amplifier for a long while without
encountering maintenance problems.

As with all kits produced by this man-
ufacturer, the construction manual is so
detailed and well illustrated that it is
hard to conceive that anyone would
have difficulty with the construction, al-
though it is time-consuming. No special
test equipment is required for the unit.
It is available for $79.95 as a kit, which
required this reviewer approximately 15
hours to build, or completely factory-
wired at $129.95. A

Sonotone 9T Ceramic Stereo Cartridge
For copy of manufuctiurer’'s brochive, circle No. 59 on coupon (page 120).

lN view of the fact that the manufac-
turer's claims emphasize that there
are no audible differences between their
new “Velocitone” 9T cartridge and even
the best magnetics of any of their com-
petitors, we looked forward with con-

www.americanradiohistorv.com

siderable interest to testing one of their
units. The 9T is a ceramic stereo cart-
ridge using an easily replaceable dual
“turnover” stylus with .7-mil and 3-mil
tips, or with dual .7-mil tips. The cart-
ridge may be connected into any ceramic
input of a stereo preamp, although for
precise equalization the manufacturer
suggests the use of an RC network hav-
ing values specified in the data sheet.
The cartridge is also supplied with a
pair of equalizers (see circuit) to con-
vert it to magnetic input. Since we have
tested most stereo cartridges through
the magnetic-input circuit of our pre-
amp and since the adapters were so con-
venient to use, all our tests on this cart-
ridge were made using the magnetic-
input adapters.

The results of our tests, using a
Westrex 1A record, are shown in the
accompanying graph. We tried several
different load resistors (R) and we

ELECTRONICS WORLD
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Your Complete
“Electronics

& Hi-Fi’ Catalog
featuring

“The Best Buys
in the Business”

9-TRANSISTOR
CITIZENS BAND
“"WALKIE TALKIE"
HE-29A each 39.95
2.for 78.88

SUPERHETERCDYNE

KT-200, Kit
HE-10, Wired

10,000
OHMS-PER-VOLT
MULTITESTER
TE-10. 9.9%

Stereophonic Hi-Fi
Citizens Band
Ham and Amateur
Audio, Radio &
TV Parts

Opties

o Industrial

TRANSISTORIZED
PORTABLE TAPE RECORDER
RK-125 . . . 29.95

SATISFACTION GUARANTEED OR MONEY REFUNDED

Llafayette’s NEW Easy-Pay Plan.
NO MONEY DOWN, up to 24 months to pay.

RI- A A Y ETTE
)r A DX O
165-08 LIBERTY AVENUE, JAMAICA 33, N. Y.

NEW YORK, N. Y. NEWARK, N. ). BRONX, N. Y.
100 6th Avenue 24 Central Avenue | 542 E. Fordham Rd
PARAMUS, N, L BOSTON, MASS. PLAINFIELD, N. ).
182 Royte 17 110 Federal Street | 139 W. 2nd Street
September, 1961

COMMUN ICATIONS RECEIVER

r
1
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!
I =
]
]
i
L
!
i

COMPLETELY WIRED,
FULL SIZE TUBE TESTER
..19.95

TE-15.

FM STEREOQ

TUNER

MULTIPLEX
3 129.50

LT-700

Audiophile, Experinenter, Hobbyist, Technician,
Engineer, Student, Serviceman — you’ll find what
you want in this latest Lafayette catalog. All the
name brands plus hundreds of Lafayette “exclu-
sives” including the famous Lafayette Kits — the
the best value for your money today.

Detach and maoil TODAY

AMail Coupon today for your FREE copy of Lafayene’'s 1962 catalog.

- N O O O S R D I e R S BER SN AER SR AR S
LAFAYETTE RADIQO, Dept. RI1-1
P. 0. Box 190, Jamaica 31, N. Y.
Ri my FREE Lafayetre 1962 Caralog 620
3 Please send me # shipping charges collecr I
hian 2 340 Paces |
|
Nome. I
Addres [
City __Zone State i

--------------------J
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NEW LFROM
FANON

COMPLETE LINE OF

HI-POWER

PA AMPLIFIERS
AND ACCESSORIES

Complete line
from 8 watts to
70 watts feature:
More microphone inputs
. Higher wattage output
. 70 volt output line tap
Tamper-proof, concealed
cable connections
Modern low silhouette
design
The conservative ratings of
Fanon amplifiers assure you
optimum performance which
provides you with more value
per dollar spent. Typical is the
Fanon Model 3320-20 watt
amplifier.

Mode! Similar
3320 Units

Rated output: 20W 15Wto
18W

2t03
Jto4

Inputs: 4
Controls: 4
Concealed
Connections: Yes No
The big FANON line is com-
plete with horns, speakers,
baffles, mikes, mike stands and
are available for FANON PA
Amplifier Systems.
Write for detailed
specifications

Home-
Business iniereom

Trlephone
Intereom Sysiems

FANON

ELECTRONIC INDUSTRIES, INC.

A30 FRELIMGHUYSEM AVENUE
MEWARK 12. NEW JERBEY
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found that an 18,000-ohm load gave us
the smoothest response. The value of
this resistor may be changed to alter
the output level of the cartridge.

We spent several hours listening to
the best records available and, without
a doubt, the cartridge proved to be
smooth in response and was able to
handle extremely loud passages without
breakup. We were not troubled at all
with listening fatigue. Qur listening was
| done at a stylus force of 3 grams. (The

manufacturer recommends 2 to 4 grams
| for professional arms and 3 to 5 grams
for changers.)

The most interesting part of our tests
was performed at the Sonotone plant
using their equipment. Ve were ex-
tremely pleased to note that there was
only a slight difference in their results
on frequency response and channel sep-
aration compared to our own measure-
ments. Their frequency response dif-
| fered only between 11,000 and 15.000
cps, being 3 db higher than our curves.
Channel separation was slightly greater,
being 30 db instead of the 26 db we
measured around 3000 cps. These dif-
ferences could simply have been the re-
sult of using another pressing of the
Westrex 1A test record, or different
lead lengths.

An A-B test, using one of the hest
magnetic cartridges available, proved
conclusively that there was no differ-
ence in the audible quality of sound re-

F e H
| AvERBGE | |
[ [ e LS
L i
(iR B
§ £ & ¥ 8 %
FREQUENCY

production between the two, at least on
the particular musical selections lis-
tened to. It is possible that an auditor
with very good high-frequency listening
response could have heard a difference,
but this reviewer found it impossible to
distinguish between the two cartricdges.
One fact was apparent, however, the
ceramic cartridge had less groove noise,
“clicks,"” and “pops.” Obviously, this was
the result of the slightly lower response
of the ceramic cartridge at the extreme
high-frequency end between 11,000 and
15.000 cps. Our A-B tests indicated that
none of the records had very much pro-
gram content in this frequency range
(and yet they were the best available).

Without debating what is, or is not,
recorded above 10 ke., it can be stated
that frequency-response measurements
are only one indication of cartridge
quality. There are many other perform-
ance criteria, such as transient perform-
ance, harmonic and IM distortion, that
enter into the picture and determine
what a cartridge sounds like. The best
over-all judgments can be made by care-
ful comparative listening tests, using a
wide variety of program sources.

The 9T cartridge is available at a list
price of $20.50 with sapphire tips and at
$23.50 with diamond-sapphire tips. A
unit is also available with dual .7-mil
diamond tips at $26.50 list. Prices in-
clude a pair of equalizers for magnetic
input and mounting hardware,

OT too long ago, it would not have
made too much sense to suggest that
a novice try to build an FM tuner, even
from a kit. The construction of a basic

www americanradiohistorv. com

Dynaco ‘‘Dynatuner’” FM-1

For copy of manufacturer’'s brochure, circle No. 60 on coupon (puge 120).

amplifier has always been fairly simple,

but building circuits that would have to

operate properly at the very high r.f.
(Continued on page 24)
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IDENTICAL TWINS, MALE

HI-FI FANS PREFERRED

Feb. ath:

(Paco ran this ad in The New York Times)

Feb. 27th:

(the Taylor Twins began their duel of kits!)

Don and Larry Taylor, with twin backgrounds and skills, have competi-
tively built kit after kit, Paco vs. other makes. In one test Don built the
Paco, in the next Larry did. Net results: Paco kits proved faster, easter,
and better in performance. For a typical Twin-Test report turn the page.

September, 1961 21
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HERE ARE JUST A FEW OF
PACO'S NEWEST KITS:

V-70 VACUUM. TUBE VOLTMETER KIT:
Employs balanced vacuum tube bridge cir-
cuit for all voltage and resistance meas-
urements plus 3-way probe for acCurate,
rapid test. Includes: 7 DBC voltmeter
ranges, 7 AC voltmeter ranges (RMS) from
0 to 1500 volts, and 7 AC voltmeter
ranges (peak to peak) from O to 4000
volts. Also 7 decibel ranges, —6 to
466 db and 7 electronic ohmmeter
ranges from 0.2 chms to 1000 megohms.
V-70 Kit with *‘Twin-Tested" operating
assembly manual $31.95 net
V-T0W: Factory-wired $49.95 net

€-25 IN-CIRCUIT CAPACITOR TESTER KiT:
Reveals dried out, shorted, or open
electrolytics—in the circuit—with Paco'’s
exclusive Electrolytic Dial.

Simple Sequential Test: reveals open or
shorted capacitors, even electrolytics.
Electrolytic Dial: indicates in-CirCuit
capacity from 2 to 400 mfd: condenser
is proved non-shorted and not open if
capacity reading can be obtained.

Model C-25 Kit: with Paco-detailed op-
erating assembly manual $19.95 net

Model C-25W: Factory-wired $29.95 net

SA-40 STEREQ PREAMP-AMPLIFIER: Power: 20W (RMS) per channel, 40w total. Peak,
40W with 80w total. Response: 30 cps to 90 Kc, within 1.0 D8. Distortion: within 0.5%
at 20w per channel. Includes: 14 inputs and 14 Panel Controls, black and gold case.

SA-40 Kit with enclosure, ‘'Twin-Tested” operating assembly manual. . .. $79.95 net
SA-40W: Factory-wired, ready to operate . $129.95 net
SA-50: Stereo.Kit as above with different styling, 25w per channel .TBA*

$T-25 FM TUNER: Sensitivity: 1.5 microvolts for 20 DB quieting. Harmoni¢ Distortion:
less than 1%. Inc¢ludes: Dual Limiters, AFC and AFC Defeat, '‘Eye'" type tuning indi-
cator, Multiplex jack. Black and gold case or walnut enclosure at slight extra cost.

S$T-25 Kit with fully-wired prealigned front end. ''Twin-Tested”’ manual $42.95 net
ST-25W: Factory-wired, ready to operate . $59.95 net
$7-26 Tuner-Amplifier Kit: Same as $7-25, with built-in amplifier $54.95 net
S$T-26W Tuner-Amplifier: Factory-wired, ready to operate ... $69.95 net

DF-90 TRANSISTORIZED DEPTH FINDER
KIT: Protect your boat against sheals
and underwater hazards with this com-
pact, easy-to-read depth finder. Locates
hard-to-find schools of fish, too.

Fully Transistorized: 5 transistors, low
battery drain for very long battery life.
Fast, Easy Readings: over-sized scale
with 1-ft. calibrations from 0-120 ft
DF-90 Kit: Complete with “Twin-Tested"
assembly operating manual.. $84.50 nel

DF-90w: Factory-wired $135.50 net
©1961, PACOTRGNICS, INC.

ALL PRICES INCL, F.E.T.

G-19 GRID DIP METER: Major Functions:
1-Variable Frequency Oscillator covering
400 Kc up to 250 Mc in 8 bands; 2-Ab-
sorption Wavemeter, 400 Kc to 250 Mc;
3-Medulation indicator. Applications:
antenna tuning, standing wave checks,
neutralizing. TVl suppressicn, carrier
monitoring, etc: RF signal source for
visual allgnment marking between 400
Kc and 250 Mc. Weighs only 3 Ibs.

G-15 Kit: Compiete with 8 plug-in coils,
“Twin-Tested" manual $31.95 net

G-15wW: Factory-wired .$39.95 net
*Price to be announced

“I built the

Paco $SA-40
Stereo Preamp
Amplifier.”

Larry Taylor, 8 Stevens Place, Huntington
Station, N. Y. “It took me one-third less
time to build the Paco kit than it took Don
to make the almost 1dentical preamp-
amplifier by another kit maker. But it
wasn’t just the time; it was knowing you’re
using the right part, and that you
understand the instructions completely.
Paco parts are all pictured and labelled, the
resistors are neatly mounted on cards for
easy identification. And Paco’s instruction
book doesn’t leave you guessing. The
fold-out diagrams and drawings are always
right beside the instructions, s0 you're not
reading oune part of the book and following a
diagram in another part. Photographs in
Paco’s book show how each assembly
should actually look. I enjoyed building
Paco kits, because I wasn’t wasting

time or worrying.”

www americanradiohistorv. com
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“I built a
competing

Stereo Preamp

Amplifier.”

Don Tavlor, 39 Cross Street, Smithtown,
N. Y. “Neither Larry nor I are speed
demons hecause we're very meticulous ahout
wiring and soldering. So I was even more
surprised when it took me 5)% more time
to finish my kit. My problem hegan when
I tried to separate the parts. The resistors
were in hoxes, hut not in any logical way:
identical resistors ofzen wound up in
different hoxes. The instruction book was
clumsy to work from. It caused wasteful
mistakes. Once I lost 20 to 25 minutes
because I misread a tiny key letter that
meant not to solder a certain connection.
A lot of the fun of kit-building was lost
when I had to spend time making up

for shortecomings of the packaging and

the instruction manual.”

'CENSORE

D)

THE PACO KITS YOU WANT
ARE AT THESE DISTRIBUTORS:

*Hi-Fidetity Equipment Only $Test Equipment Only

ALABAMA

Anniston Southeastern Radio Parts
Birmingham Forbes Distributing Co., Inct
Gadsden Southeastern Radio Parts
Mabite Emrich Radio Supply
Montgomery Southeastern Radio Parts
Selma Southeastern Radio Parts
CALIFORNIA

Bellflower Giant Electronits®

Berkeley Electronic Suppliers

Canoga Park Sandy's Electronic Supplyt
Culver City arrow Sales, Inc.¥
Hayward Hayward Electronicst
Hollywood Hollywood Radio & Elec., Inc.t
inglewood Arrow Sales, Inc.t

Long Beath R. C. & L. F, Hall, Inc.

Los Angeles L. A, Electronic Supply
Millbrae T. V. Radio Wholesalet
Modesto Inland Electronic Supplierst
Monterey Monterey Electronic Supplyt
Mountalnview Ray-Tel Industrial Co.
Narth Hollywood Arrow Sales, Inc.i
Honpig Distributing Co.t

Palo Alto Peninsuia Electronics Supply
Zack Electronics

Pasadena Arrow Sales, Inc.t

Dow Radio, IncC.

Reseda Dulco Sound Systems
Sactramento Lombards Electronics®
Salinas Peninsula ElectroniCs Supply
San Diego Silvergate Radio Supply

San Frantisto Market Radlo Supply Co,
Zack Electronics

San Jose Electronic Center

Peninsuta Electronics Supply

San Jose T. V. Supply

Schad Electronit Supply

United Radio & T. V.

San Mateo San Mateo Elec. Supply Co.
Santa Ana Arrow Sales, Inc.

Stackton Dunlap Radio & Tele, Supplyt
Sunnyvale Sunnyvale Electronics
vallejo Electronics’ Best Buy

Whittier Hi-Fi Haven™

COLORADO

Denver Electronic Parts Company
CONNECTICUT

Bridgeport Hatry Electronic Enterprises
Hartford Del Padre Supply of Hartford
Hatry Electroni¢ Enterprises

Signal Electronfc Center

Sceli Electronics

New Britain United Electronics

New Haven american Television, Inc
Hatry Electronic Enterprises

Norwich Aikens Electroni¢ Sugply Ing.
watertury Hatry Electronfc Enterprises

Parts Unlimited $tores
See your classitied phone directory

FLORIDA

Daytona Beach Hammond Electr., Inc.
Jacksenville Hammond Electronics, Inc.
Kinkade Radio Supply

Peard Electronic Supply Co. ¥

Lakeland Hammond Elettronlcs, Inc.
Melbourne Electr. Wholesalers, In¢.
Miami Electronic Equipment Ce., Inc.
Electronic wWhoiesalers, inc.

Herman Electrenics

Orlando Hammend Electronics, Inc.
Tampa Hammond Electronics, Inc.
Kinkade Radio Supply

Thurow Electronics

GEORGIA

Athens Southeastern Radio Parts
Atlanta Scutheastern Radio Parts
Gainesville Southeastern Radio Parts
La Grange Southeastern Radio Parts
Rome Southeastern Radio Parts
Savannah Southeastern Radio Parts
ILLINDIS

Champaign Electronic Parts Co.
Chicago Arthur Nagel Inc

Irving Joseph, Inc.

U. S. Radio & T. V. Supplies
Jacksonvllie Baptist Electronic Supplyt
Joliet Mainline Industrial Supply Co.
INDIANA

Bloomington H. A. Williams Co.
Columbus H. A. Williams Co.
Evansrille Hutch & Son, Inc.t

Ohio Valley Soundt

Indlanapolis Graham Elec. Supply Inc.
Meunier Electronic Supply Co.

Van Sickle Radie Supply Co.

Lafayette Lafayette Radio Supply
Muncie mMuncie Electronic Supply
Richmond H. A. Williams Co.
KANSAS

Kansas Clty Manhattan Radio & Equip.t
KENTUCKY

Lexington Radio Electronic Equip. Co,
Louisville P. 1. Burks Co.
LOUISIANA

Baton Rouge Davis Electronic Supplyi
Lake Charles Televislon Radio Supplyt
New Orleans Crescent Radio & Sup. Inc.t
Epcort

Southern Radio Supplyt

Shreveport Koelemay Sales Co., Inc.{
MARYLAND

Baltimare Hi-Fi Shops*

Revacto of Marylandt

Hagerstown Zimmerman Wholesalers
Salisbury Standard Electronics Supply
Towson Baynesville Electronicst
Wheaton Key Electronics
MASSACHUSETTS

Brocktan Tee Vee Supply Co.

Chelsea Lektron, Inc.

Halyoke Kathleen Smith Music Shop Ing,
Jamaica Plain Tee Vee Supply Co.
Lynn Land Electronics Supply Inc.{
Milford Tee Vee Supply Co.

Peabody Tee Vee Supply Co.
Springtield Del Padre Music Shop inc.
Del Padre Supply of Springfield
MICHIGAN

Battle Creek Electronic Supply Corp.
Oearborn Hi-Fi Studios, Inc.”

Detrolt Hi Fidelity Workshop®

Hi-Fi Studios. Inc.*

Radfo Specialties Co.

Grosse Point Hi Fidelity Workshop*
Kalamazoo Electronic Supply Corp.
Muskegon Western Elec. Supply Co.t
Pontiac Hi Fidelity Workshop*
Wyandotte Hi Fidelity Workshop*
Radlo Specialties Co.

MINNESOTA

Minneapalis Ken Craft Hi-Fi*

St. Paul Electronic Market”
MISSOURI

Japlin Four State Radio Supplyt
Kansas City McGee Radio Co.
Manhattan Radio & Equipment Inc.t
$t. Lauis Deltronics Distributing Co.f
Olive Electronic Supply

MONTANA

Biilings Electronic Supply Co
NEBRASKA

Omaha Omaha Electronics Co.¢
Scotts Bluff Tri State Electronics Inc.
NEW HAMPSHIRE

Concord Evans Radio

NEW JERSEY

Bergenfield Arnco T. V. Parts Corp.*
Hackensack Emsco Electronics inc.”
Morris Plains Park Electronic Corp.
Newark Terminal-Hudson

North Bergen Arnco T. V. Parts Corp.*
Passaic Ed's Electronics inc.
Princeton Sun Radio & Electronics Co.
Springfield Disco Electronics, inc.
westwood Arnco T. V. Parts Corp.®

Parts Unlimited Stores
See your classified phone directory

NEW MEXICO

Albuguerque Electroni¢ Parts Co.t
Yucca Wholesaler¥

Los Alames Valley Engineering Co.

NEW YORK

Albany Greylock Electronics®

Seiden Sound, Inc.t

Bayside Snyder Electronic Distrs. Inc.*
Binghamton Stack Electsonicst
Brooklyn witmal Electronics®

Benray Electronic Distributors

Bronx Adamson Electronic Corp.*
Buffale Radio Equipment Corp.T
Standard Electronics, knc.;

East Northport Arena Electronics, Inc.t
Eimont Great Eastern Mills-Electronics*
Hempstead Newmark & Lewis®

Jamaica Harrison Radio Corp.

Peerless Radio Dist. Inc.

Kingston Grexlock Electronicst

Long Islang City Electronics Supply Corp,
Middletown Artec Distributors Inc.t
Certifled Electronics Inc.t

Mineola Arrow Electronics Inc.

New Hyde Park Dressner Audio Sales Co.®
New York City Adson Electronics

Arrow Electronics

Consolidated Radio Sales Inc.i

Dale Electronics Co.

Grand Central Radio

Harrison Radio Corp.

Hi Fidelity Center®

Magic Vue Television Corp.*

Magna Electronics Co.

Sun Radio & Electronics Co.
Terminal-Hudsen

wilmar Distributars Corp.~

Zalytron Tube Corp.

Poughkeepsie Greylock Electronicst
Rochester Rochester Radio Supply Co.
Rome Rome Electronics, Inc.t
Schenectady Grimmers Elec. Parts Sup.
Syracuse L. Gordon Dist, Co.t

Syracuse Radio Supply Co.

Utica Grapac Electronicst

Parts Unlimited Stores
See Your classified phone directory

NORTH CAROLINA
Concord Mac Victor Electr. Supply Inc.

{Continued on next page) —%

BUILD A HI-FI MUSIC WALL!

Don Brann's new book How to

Build a Hi-Fi Music Wall gives you step-by-step instructions for
building a decorator styled cabinet or an entire music wall. Send
50c and your name and address to: PACOTRONICS, INC., Dept, EW-9.
70-31 84th Street, Glendale 27, New York.

www americanradiohistorv. com
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PACO DISTRIBUTOR LIST (cont'd.)

OHIO

Columbus Whitehead Radio Co.*
Cincinnati United Radio, Inc.

Dayton Srepco Inc.

Taledo Lifetime Electronics

Warren Radio Co.

Warren Valley Electronics®

Youngstown Armies Efectronics
OKLAHOMA

Oklanoma City Dulaney'st
PENNSYLVANIA

Allentown A. A, Peters, Inc.

Charleroi Barno Radio Co.

Erie Mace Electronics

Harrisburg Electronic Wholesalers, Inc.
Radio Distributing Co.

McKeesport Barno Radio Co.

New Brighton Television Parts Co., Inc.
Pittsburgh House ol Audio®

Marks Parts Co.t

Metropolitan Distributors, Inc.

Opus One*

Reading George D. Barbey Co.

$§tate Coltege Alvo Electronics Dist. inc.*
Tarentum Huston TV Parts Co.
Wilkes-Barre General Radio & Elec. Co.
RHODE ISLAND

Providence Electronic Distributors, Inc.
SOUTH CAROLINA

Columbia Hi-Fi Sound & Records Co.*
Southeastern Radio Parts

SOUTH DAKOTA

Rapld City Dakota Electronics
TENNESSEE

Chattanpoga Curle Radio Supply
Columbia Randolph & Williamst
Knoxville Smith Electronics Su ply Inc.}
Nashviile Electra Distributing
Randolph & Ricet

TEXAS
Abilene R & R Electronics Co.
Amarillo R & R Electronics Co.
Austin Modern Electronics Co.
Service Electronic Supply
Bay City R. C. & L. F. Hall, Inc.
Baytown R. C. & L. F. Hall. Inc.
Beaumont R. C. & L. F. Hall, Inc,
Conroe R. C. & L. F. Hall, Inc.
Corpus Christi Modern Electronics Co,
Wicks Radio Equipment Co.t
Dallas All State Distributors, Inc.t
Crabiree’s Wholesale Radio & TV}
Denison Denison Radio Supply
Freeport R, C. & L. F. Hall, Inc.
Galvestnn Electrotex

R.C. & L. F. Hall, Inc.
Houston Electrotex
Gilbert Co.

R.C. & L. F. Hall, Inc.
Mcmen Rio Radio Supply Co.t
Midland R & R Eiectronics Co.
Odessa R & R Electronics Co.
Pasadena R. C. & L. F. Hall, inc.
San Angele R & R Electronics Co.
San Antonio Modern Electronics Co.
Radio TV Parts Co.t
Sherman Electronics Supply inc.
Texas City Electrotex
R.C. & L. F. Hall. Inc.
Wichita Falls R & R Electronics Co,

UTAH

Salt Lake City Moore Radio Supplyt
VIRGINIA

Norfolk Southern Television Corp.t
Richmend Banner Electronics, Inc.t
industrial Electronic Tube Corp.t
Roanoke Dixie Appliance Co.t
WASHINGTON

Seattle Empire Electronic Supply Inc,
Northgate Cameras*

Pacific Electronic Sales Co., Inc,
Radio Products Sales Co., inc.
Spokane E. M. Johnson Co.

Tacoma Branham Hi-Fi®

Sound Center*

WASHINGTON, D. C.

Elec. Wholesalers, Inc.

Rucker Electronic Products Inc.
Arlington, Va., Key Electronics

Rucker Electronic Products Inc.
College Park, Md. Rucker Elec. Prod. Inc.
Silver spnn;, Md. Kenyon Elec, Corp.t
Rucker Electromic Products Inc.

Silver Spring Electronic Supply
WISCONSIN

Milwaukee Acme Radio Supply

west Allis Hi-Fi Salon®

WEST VIRGINIA

Beckley Chemcity Electronic Dist. In¢.t
EXPORT:

Morhan Eworlmx Corp., New York, N. Y,
CANADA

Atlas Radio Corp., Toronto, Ontario

*Hi-Fidelity Equipment Only
+Test Equipment Only

PACO
KITS 8Y

PACOTACNICS

For free illustrated PACO catalog write:
Paco Electronics, Dept, EW-9

70-31 84th Street, Glendale 27, N. Y.
A subsidiary of PACOTRONICS, INC,

frequencies used for FM has always |
been fraught with problems for the in-
experienced. This has all been changed
by the generally excellent engineering
and design that have gone into many
of the more recent FM tuner kits. The
“Dynatuner” FM-1, which we have just
built and tested, is a good example of |
this type. Even though not even the r.f.
front-end has been pre-assembled, the
entire construction required only 5%2
hours for this reviewer. A less experi-
enced person would require a little more
time, but he certainly should encounter
no difficulty at all. Two printed-circuit |
boards, to which components must be |
mounted and soldered, simplify the
builder’s task and make the final per-
formance quite uniform from kit to kit. |
Even with a full complement of nine
tubes (including rectifier and tuning-l
indicator tube), there is an empty space
of 3” x 4” on the chassis for a multiplex
adapter. |

A special alignment procedure is pre-
scribed which requires no test equip-
ment and uses the tuning eye in place
of a d.c. v.t.v.m. for the r.f., i.f., and dis- |
criminator alignment. This latter fea- |
ture makes it possible to tune the
discriminator accurately for minimum
distortion, directly on a station. To test
the validity of this alignment procedure
the completed kit was first aligned with- |
out instruments according to the manu- |
facturer's instructions and the follow-
ing test results were obtained:

Usable sensitivity (for —30 db noise
and distortion) : at 90 mc., 6.5 uv.; at 98
mc., 4.0 uv.; at 106 mc., 5.0 uv.

Detector peak-to-peak separation:
920 kc.

Detector linear portion: 465 kc.

Total harmonic distortion (at 400
cps): 0.3% or less (limit of measure-
ment).

Once these tests were completed., the
tuner was re-aligned using precision
laboratory test instruments and con-
ventional FM alignment procedures.
Repetition of the above measurements
showed a slight improvement in sensi-
tivity, mostly because the r.f. section
was more precisely tuned. especially
at the high and low ends of the band. |
The discriminator tuning and distortion
were the same as before, validating the

manufacturer's claim that his alignment
procedure permits accurate detector
alignment. The slight difference in sen-
sitivity will not be noticeable in most
signal areas, since normally signal
strengths range from about 20 to 10.-|
000 microvolts per meter in all but the
weakest fringe areas.

Usable sensitivity (as above): at 90
me., 2.5 uv.; at 98 mc,, 2.0 pv.; at 106
mc., 2.0 pv.

Over-all i.f. bandwidth: 480 ke. |

Detector peak-to-peak separation:
900 kc.

Detector linear portion: 460 kc.

Warm-up drift (after 15 minutes): |
65 kec. at 98 mc.

Marimum aundio output:

2.2 volts |

r.m.s. |
| Audio frequency response: = 1 db of ‘
| standard de-emphasis curve from 40
| (Continued on page 88)
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STEP UP TO
A STANTON

. before you decide on a2 new stereo plckup do
yoursell — your family — your friends this service:
Listen to your favorite stereo or mono record, re
produced with all of the leading sterec pickups.
Check stylus pressure and tracking (for record wear)
and, most of all-the quality of music reproduction.
Only in this way can you really know the werth of
the STANTON Stereo Fluxvalve®— with its wonder.
fully practical, easily replaceable V-GUARD stylus.

*Covered under U.S. Patent No. 2,917,590

SERIES: 330-381-198-199

from $29.85

Send for your complimentary copy of Tech-Specs —

a handy guide for planning a stereo high fidelity
system , . . write Dept. F-91

FOR THOSE WHO Pcm HEAR THE DIFFERENCE

€ [ickering

INC., PLAINVIEW, NEW YORK

PICKERING & CO.,
WHO NEEDS

MILESOF WIRE ?

GET
HOME ELECTRICITY

IN CAR, BOAT,
PLANE, with a

Change battery current to
110 volt, 60 cycle A.C.

No Installation--Just plug into
cigarette lighter of car, truck,
or boat, and it's ready to go!
Operate tape record-
ers, electric shavers,
dictation machines,
recorg players, small
electric tools, port-
able TV, and testing
equipment.

Models from 15

to 300 watts,
priced as low os 51295

RS, OF ELECTROMIC EQUIPRERT SINCE 1507

1058 RAYMOND AVE ST. PAUL 8. MIMMESOTA
In Canada: ATLAS RADIO CORP. LTD.—Toronto, Ont.

ELECTRONICS WORLD
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Special Training
Equipment Included

Pick the field of your choice—and train
at home with the leader—NRI. In addi-
tion to Industrial Electronics and FCC
License training explained at the right,
NRI offers comprehensive courses in
Radio-TV Servicing and Radio-TV Com-
munications. Except for the FCC course,
all NRI courses include—at no extra cost
—special training equipment for actual
practice at home, building circuits and
working experiments. Makes theory you
learn come to life in an interesting, easy-
to-grasp manner.

Multiplexing, FM Stereo

Broadcasting Included

NRI training keeps up with the times.
New, additional profit opportunities exist
for the Technician who understands the
latest technical advances. Course mate-
rial now covers FM Stereo Broadcasting,
tells you about Multiplexing equipment,
other recent developments.

Learn More to Earn More

Act now. The catalog NRI sends you
gives more facts about the field of your
choice, shows equipment you get and keep.
No obligation. Cost of NRI training islow.
Monthly payments. 60-Day Trial Plan.
Mail postage-free card today. NATIONAL
RADIO INSTITUTE, Washington 16, D.C.

FOR MORE INFORMATION-TURN PAGE
Cut Out and Mail—No Stamp Needed

- NATIONAL RADIO INSTITUTE
WASHINGTON 16, D.C.

Send me your Electronic, Radio-TV catalog without cost or obligation.
I am interested in the course checked below: (No representative will call.
Please PRINT.)

0O INDUSTRIAL ELECTRONICS [ COMMUNICATIONS
O FCC LICENSE O SERVICING X

Name _ Age

Address

City = Zone State
ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL
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ELECTRONICS NEEDS
4 TO 7
QUALIFIED TECHNICIANS

ALARL]

FOR EVERY ENGINEER

Choose from 4 Courses

1

2

INDUSTRIAL ELECTRONICS

Learn Principles, Practices, Maintenance
of Electronmic equipment used today by
business, industry, military, government.
Covers computers, servos, telemetry, multi-
plexing, many other subjects.

FCC LICENSE

Every communications station must have
one or more FCC-licensed operators. New
NRI course is designed to prepare you for
your First Class FCC exams. You learn
quickly, training at home in your spare time.

COMMUNICATIONS

Training for men who want to operate and
maintain radio and TV stations; police,
marine, aviation, mobile radio, etc. Includes
FM Stereo broadcasting. Course also pre-
pares you for your FCC license exam.

SERVICING

Learn 'to service and maintain AM-FM
Radios, TV sets, Stereo Hi-Fi, PA systems,
etc. A profitable, interesting field for a
spare-time or full-time business of your own.

Join The Thousands
Who Trained For
Advancement With NRI

Thousands of NRI graduates throughout the U. S. and Canada
are proof that it is practical to train at home. NRI graduates are
in every kind of Electronics work: inspectors, maintenance men,
lab technicians, testers, broadcasting and mobile communica-
tions operators, Radio-TV service technicians, or in essential
military and government posts. Catalog tells more about what

NRI graduates do and earn. Mail postage free card.

“THE FINEST JOB | EVER HAD" is what Thomas Bilak, Jr.,

ﬂ Cayuga, N. Y, says of his position with The G. E. Advanced
b Electronic Center at Cornell University. He writes, ““Thanks

to NRI, I have a job which I enjoy and which also pays well."

BUILDING ELECTRONIC CIRCUITS on specially-designed plug-in
type chassis, is the work of Robert H. Laurens, Hammonton,
N. J. He is an Electronic Technician working on the “Univac”
computer. Laurens says, "My NRI training helped me to
pass the test to obtain this position.”

"I OWE MY SUCCESS TO NRI" says Cecil E. Wallace, Dallas,
Texas. He holds a First Class FCC Radio-telephone License
and works as a Recording Engineer with KRLD-TV.

MARINE RADIO OPERATOR is the job of E. P. Searcy, Jr., of
New Orleans, La. He works for Alcoa Steamship Company,
has also worked as a TV transmitter engineer. He says, I
can recommend NRI training very highly.”

;
e

-
e
- .
m
pr e
~

.4

"

FROM FACTORY LABORER TO HIS OWN BUSINESS that rang up
sales of $158,000 In one year. That’s the success William

SEE OTHER SIDEEBEEK l"‘_ F. Kline of Cincinnati, Ohio, has had since taking NRI
4 -

training. ‘"The course got me started on the road,” he says.

BUSINESS REPLY MAIL

NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES

POSTAGE WILL BE PAID BY

m National Radio Institute

3939 Wisconsin Avenvue
Washington 16, D.C.

NRI IS OLDEST—LARGEST

FIRST CLASS
PERMIT
NO. 20-R
(Sec. 34.9, P.LAR.)
Washington, D.C.

r

SCHOOL OF ITS KIND

Training men to suc- '+
ced by home study has
been the National |-
Radio Institute’s only |
business for over
45 years. NRI is
America’s oldest and
largest Electronics
home-study school.
Don’t delay. Cut out
and mail POSTAGE-
FREE CARD.

)
L

MAIL POSTAGE-FREE CARD

3 r-a:.‘-zz R
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WORLD’S ONLY ELECTRONIC ANTENNAS FOR

2 NEW TRANSISTORIZED WINEGARD ELECTRONIC FM
ANTENNAS FOR LONG DISTANCE FM AND MULTIPLEX

Now WINEGARD brings you super-
powerful FM antennas with BUILT-IN
transistorized amplifiers for L-O-N-G
range FM and multiplex reception. You
can offer your customers the PF-8 FM
STEREO-TRON Yagi (directional) or

Here Are Some Important Features of

1. Transistorized amplifier is designed
as part of the “Tapered T driven

element (model PF-8) for unprec-
edented efficiency and signal-to-noise
ratio.

2. Built-In FM-TV coupler allows you
to use one power supply and down
lead when used with a WINEGARD
POWERTRON TV antenna.

the PF-4 FM ELECTRONIC Turnstile
(omni-directional) . Both models deliver
unexcelled performance far beyond or-
dinaryv FM antennas- open a new field
of opportunity in the fast growing FM
and Multiplex market.

Winegard Electronic FM Antennas

3. Gold anodized finish-——100%, corro-
sion-proofed—all hardware irridized.
This is the finest finish of any an-
tenna—meets U.S. Navy specifica-
tions.

4. The quality of craftsmanship and
materials in these antennas tell their
own story—perfect mechanical bal-
ance—100 m.p.h. wind tested.

MODEL FM-8—Non-Electronic

// = Yagi — Gold Anodized. The
—///»r i FM-8 is the finest non-elec-
— :i/ tronic FM antenno available.
- It features the some Winegord

“Tapered T driven element
and construction as ayr super-
powerfyl PF.8.

MODEL FM-3T — Non-Elec-
tronic FM Turnstile — Gold
Anodized. Very popular
WINEGARD omni.directional
FM antenna. Has WINE
GARD’S offset mount and is
gold anodized. Eosy to install

can be mounted on same

MODEL PF-8 FM
STEREO-TRON YAGI —
GOLD ANODIZED

This is the world’s most powerful
FM antenna. Because Multiplex re-
quires an antenna with greater
sensitivity and gain to offset the
power loss of the carrier and sub-
carrier, Winegard’s PF-8 is the best
antenna you can install for Multi-
plex. When you hook up a PF-8,
weak signals come in jike “locals”.

The PF-8 has a minimum gain of
26 DB over a folded dipole with a
flat frequency response of = % DB
from 88 to 108 m.c. It features a
buiit-in TV-FM coupler and has eight
elements with EXCLUSIVE “TA-
PERED T’ driven element engi-
neered perfectly to match the pow-
erful transistorized, direct coupled,
built-in amplifier. It is available
fwo ways — Mode! PF-8 for 300
ohm twin lead or Model PF-8C for
75 ohm coax.

MODEIL PF-4 FM
ELECTRONIC TURNSTILE —
GOLD ANODIZED

Most powerful non-directional FM
antenna with 16 DB gain in all di-
rections over a folded dipole, Has
Winegard offset mount and tran-

sistorized amplifier with Tv.FM
coupler. Model PF-4 has 300 ohm
output.

mast as TV antenno.

WORLD’S MOST POWERFUL TV AND FM ELECTRONIC ANTENNAS, WINEGARD “TRON’’ SERIES,

) . . v
TELETRONS — POWERTRONS — COLORTRONS — STEREO.TRONS Write for Technical Bulletins or Ask Your

Distributor

Watch Winegard go . . o i

in ’61 National ?b._ | | l

Consumer Advertising T % -

this Foll in LIFE, LOOK, k= . n e 2!

SUCCESSFUL FARMING,. POWERTRON  POWERTRON  SUPER POWERTRON ANTENNA SYSTEMS
MODEL P-55 MODEL P-55X MODEL SP-55X

FIELD AND STREAM, SUNSET.§ MOOEL P.55 MBOEL P-55X 5 B 3003-9 Scoten Blvd., Burlingten, lawe

= wrw americanradiofi<idlv tod | um
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& eLecrronics

G. E. in Cooperation with Inde- ’
pendent TV Servicemen Launches

Unique National Campaign —

Sells Immediate Need for Your

Service to Millions of Set Owners.

Never before a sales-building
campaign like this — combining the Complete sales package helps you
power, coverage and prestige of .

World Series television with the cash in on TV TUNE-UP WEEK
flexibility of actual business-build-
ing emphasis fo your customers in
your own local area. It is aimed at
those set owners—your customers
—who put up with sub-standard
TV performance. This is your cam-
paign. It sells the immediate need

I

for your professional service right “ - THIS G-ETEST PATTERN = ==
when demand hits its peak— World WILL HELP YOU CHECK THE s S
Series Time! PICTURE QUALITY OF YOUR SET =% ===

Plan now to tie-in with TV TUNE- el =
UP WEEK. It’s easy, effective _ e e

no red tape. Get full details from : ' -
your General Electric tube dis-

tributor. HE MUST RECEIVE I gyp1.paAGE AD PLUS YOUR NAME

ggi’ILEjESRgF]; Péggfr%ﬁgg?g IN SEPTEMBER 30 ISSUE OF TV GUIDE
: This hard-hitting message launches TV TUNE-UP WEEK to

General Electric CompaHYr Dis- 8 million television families. .. alerts your customers to the

tributor Sales, Electronic Compo- World Series TV Tune-Up commercial and sells your professional

nents Division, Room 7244A, repair and maintenance service. Your name-and-address listing
1

here ties you in directly—in your local edition of TV Guide—
with this nationwide campaign.

Owensboro, Kentucky.

www.americanradiohistorv.com
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Here’s a TV first! Commercials on your local station
that feature an actual test pattern with which your
customers can check the picture quality of their sets.
You, the independent serviceman, are
tied in directly through your listing in TV Guide.

ISTVTUNE-UP

MOBILE WALL BANNER
DISPLAY

e

COUNTER DISPLAY

I Worlg «,

THS G-E TEST parreen o
£RY WLl e, p yoy
X T PICTURE QLT of v e

AD MATS

| .
N FOR & PATYERN .
(@) &
DEALERYS
‘ NAME
N

SET REPAIR STICKERS

T
t

% im (g d
) & &
ol

MAILERS

ef H]

®

.

4

LYCY

BUILDS BUSINESS
FOR YOU 3 WAYS

1 « TV Tune-Up Week builds an awareness
of picture-quality deterioration—helps your
customers prove to themselves the need for
TV check-ups and preventive maintenance
by you, their independent TV serviceman.

2_ You, the independent service dealer, are
the hero of TV TUNE-UP WEEK. On World
Series television and in your regional edition
of TV Guide, your customers are urged to see
you for prompt, professional service.

3 . As a participating dealer, you benefit
from this national campaign at the local level

—in your city, in your neighborhood, with your
customers.

.;":}*'wgffsf ls Our Most /mpan‘anf FProdvet

GENERAL D

ELECTRIC

www.americanradiohistorv.com
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T .. INCOMPROMISING ENGINEERING

[
.
3
DC-5 MC
5" Scope £460 .
Kit $79.95 : 4] o L)

Wired $129.50

Also Avail,—5" Push-Puli Scope #£425
Kit $44.95 Wired $79.95

tPat. #2,790,051

Peak-To-Peak
VIVM 2232

& tUni-Probe®
Kit $29.95
Wired $49.95
VIVM =221
Kit $25.95
Wired $39.95

00R09GEBLO

o fi it o

Dynamic Conductance

Tube & Transistor Tester 2666
KIt $69,95
Complete with steel cover & handle

Wired $109,85

BEST BUYS IN SERVICE INSTRUMENTS: everything from Scopes to Probes

TV-FM Sweep Generator
& Marker 368

Kit $69,95 Wired $119,95

NEW Metered
Variable
Auto-Transformer
AC Bench
Supplies:

21073 (3 amp.)
Kit $35.95

Wired $47.95
#1078 (742 amp.)
Kit $42.95

Wired $54.95

NEwW Extra-Low.
Ripple 6 &

12 volt

Battery
Eliminator

& Charger 31064
Kit $43.95

wired $52.95

NEW AC
Volt-Watt
Meter #260
Kit $49.95
Wired $79.95

1350 Combinations!
Series/Parallel R-C
Combination Box #1140
U.S. Pat. No. 2954518

Kit $13.95 Wired $19.95

An original, exclusive EICO product
designed and manufactured in the
U.S.A. (Patents Pending)

TRANSIS-

TORIZED
Stereo/
Mono
4=Track
Tape
Dech
wired
Model
RP10OW
$399.95
Semi-Kit
Maodel

RP10OK
Electronies in Kit form $299.95

NEW 60-Watt CW Transmitter 2723
Kit $49.95 Wired $79.95

-
|’z ag BEST BUYS IN CITIZENS TRANSCEIVERS AND TRANSISTOR RADIOS

s “"_".

= =—="=
| Eico, 3300~ arvu L

producis 1o

Over 80 unique

" thoase from!

NEW FM-AM Sterec Tuner ST96
Kit $89.95 wired $129.95 Inc. FET

90.-Watt CW Transmitter 2720
U.S, Pat. No. D-184776

Kit $79.95 wired $119.95

*Including Posl-Lock®
Mounting Bracket

drat. rEne.)

#772:117 VAC & 12 VDC*—

ISR w Y
1O Send tre Ew.g
h Dlstribm:, -:2npase catalog & "
I 0 Send Free Schematjc of !
) St‘nd new 36-p |
, D%'srv;'éé"'é |he"c,§§ecg5':3$80m( TO HieFi NEW DeLuxe
nd}
! Name | Cltizens Band Fransceivers:
| £770:117 VAC—
Address. i Kit $69.95  Wired $99.95
City | 771117 VAC & 6 VDC,*
|

—d
Listen to the EICO Hour, WABC-FM, N, Y 95.5 MC, Mon.-Fri.,

30

Kit $79.95 Wired $109.95
7:15-8 P.M.

NEW 70-watt Integrated
Stereo Amplifier ST70

it $94.95 wired $149.95
.
« e @0 @

A
NEW 40-watt Integrated
Stereo Ampilfler ST40

Kit $79.95 wired $129.95

Universal Modulalor Driver #730

Kit $49.95 Wired $79.95

Cover £-5 $4.50

Citizens Band Transcelvers:
#760:117 VAC—

Kit $59.95  wired $89.95
#761:117 VAC & 6 VDC,*

#762:117 VAC & 12 VDC*—
wired $99.95

See Us at Booth 424, N.Y. Hi"Fi Show, Sept 13-17.

Kil $69.95
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Bookshelf Speaker System HFSI]
Kit $39.95 Wired $47.95

Grid Dip Meter #710

Kit $29.95 Wired $49.95

Over 2 MILLION EICO instruments in use. Compare EICO side-by-side critically with products selling for 2 or 3 times more.
Buy your EICO right **off the shelf' from 1500 neighborhood dealers coast to coast, most of whom offer budget terms.

ST

Transistor Portable Radlo RAG
Kit $29.95 Wired $49.95 {ncl. FET

Add 5% in the West
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L O CONTROL MEMOR
—
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I | SHADING DENOTES
SEMICONDUCTOR u5E
Fig. 1. Basic computer sections showing

those that may employ many semiconductors.

HETHER or not computers
“think” is a moot question.
Regardless, they are with us

in ever-increasing number, and our lives
will be influenced more and more by
these electronic brains. One major rea-
son for this ubiquitousness is the amaz-
ing transistor and its semiconductor
“cousin,” the diode. Scarcely 10 years
old, these devices have successfully rev-
olutionized many an industry, including
that of computers.

Computer designers have pushed the
state of the art to the point where a
machine with the logical capability of
the brain is at least in the talking stage.
So complex is such circuitry that using
vacuum tubes and conventional meth-
ods of early computers would result in
an electronic monster the size of the
Pentagon, and requiring Niagara Falls
for electricity and cooling. Semicon-
ductor devices, happily, were tiny to
begin with and by “thinking small.” de-
signers have shrunk them to a size
where a major handling problem is their
virtual invisibility. This results in com-
ponent densities of millions per cubic
foot (in theory), with computers al-

ready on the market using as many as
10,000 transistors. This fact augurs
well for a continued increase in semi-
conductor sales. With computers a bil-
lion-dollar market, semiconductors are
million-dollar babies for sure.

Advantages of Semiconductors

Heat is a problem in computers, both
as waste energy and as it affects per-
formance. Many computer circuits are
normally “on” rather than off, so the
low heat generation of semiconductor
devices is a desirable feature.

q
FLIP-FLOP
—

The more complex a device, the more
important is the reliability of each of its
parts. This fact is obvious, but an ex-
ample is needed to bring out its im-
plications. Using five hundred 99% re-
liable devices in series, a computer
would have an over-all reliability of
only about 1% ! Thus reliability is more
than just desirable, it becomes a neces-
sity. Present transistors and diodes have
reliability levels as high as 99.999%,
and can thus provide a fairly high level
of over-all reliability in associated
equipment.

Because it lends itself well to “throw-
away” modules, the semiconductor de-
vice also affords fast, economical repair
and replacement.

Having established the reasons for

A second powerful argument for the
transistor and diode is their inherent
reliability. While life tests to date in-
dicate about 8-year reliability, this is
only because the devices have bheen
tested for only that length of time. In
theory, the transistor will not wear out

ever—short of being melted by heat,
damaged by radiation. or struck force-
fully with a hammenr.

Fig. 2. A transistorized version of the important computer flip-flop multivibrator.

transistors being used in computers,
let’s see just where they are used, and
what they do.

Computers are either analogue or
digital, or a hybrid combination. The
analogue type is actually a simulator,
ot scale model; the digital type can be
more accurately described as a com-
puter. Computers in general are
composed of four parts, (1) an input-

CYMPUTERS

o,

Transistors and semiconductor diodes are

ietorv com

making computers smaller and more efficient.
Here is how and where they are used. Computer
glossary for the technician
18 1ncluded. | 4

By D. S. HALACY

Motorola Semiconductor Products Inc.
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output, (2) a control unit, (3) an arith-
metic unit, and (4) a memory. For the
most part, we will find our semicon-
ductors in (2), (3), and (4), as parts of
flip-flops, “and,” “or,” *nor’’ gates, shift
registers, Schmitt triggers, and so on.
(See Fig. 1.)

Input and output functions are sim-
ple, in principle at least. Information is
fed to the computer as a punched card,
tape, film, electrical impulse, etc. At the
output end, the results of computation
are presented in a form intelligible to
man.

The control unit puts the “program”
into effect, seeing to it that the arith-
metic and memory units do what they
are supposed to do.

In the arithmetic unit, pulses are
counted, added, multiplied, squared, or
otherwise manipulated toward the de-
sired result. While the digital computer
is only a finger-counting machine, it is

a very sophisticated one, with many
rapidly moving fingers.

Just as we carry figures in our heads
when working a problem, so the com-
puter has a “memory’ and stores infor-
mation to be used as needed. Again, our
basic flip-flop multivibrator circuit ean
perform this storage task; however,
many complex memories are now ferri-
magnetic devices driven by transistors.

The digital computer is basically a
wired collection of *“on-off” switches
with the ability to add 1 and 1, rapidly.
It is a well-known fact that the tran-
sistor is a nearly perfect switch, in
which a tiny amount of control current
can pass or stop a larger flow. By means
of binary counting systems, these tran-
sistor “switches” can handle astronomi-
cal figures, performing all sorts of
mathematical gymnastics involving ad-
dition, subtraction, multiplication, divi-
sion, roots, and powers.

SOME IMPORTANT COMPUTER TERMS

Access Time

Adder
Address
Analogue Computer

Arithmetic Unit
Binary Code

Bit
Block
Carry

Clear
Clock Rate

Control Unit
Delay Line
Digital Computer
Flip-Flop

Gate

Logical Operation
Magnetic Drum
Matrix

Memory Unit
Parailel Operation
Random Access

Register

Serial Operation
Storage

32

Time required for computer to locate data and transfer it from
one computer element to another.

Device for forming sums in computer.

Specific location of information in computer memory.

A physical or electrical simvlater which produces an analogy of
the mathematical problem to be soived.

Unit that performs arithmetical and logical operations.

Representation of numbers or other information using only 1 ond
O to take advontoge of open and closed circuits.

Binary digit, either 1 or O, Used to make binary numbers.

Group of words handled as a unit, particularly with reference to
input and output.

Signal resulting when sum of digits exceeds system base; also, the
digit to be odded to next column or the process of adding it.

Restore or reset, usually to zero,

The speed of transfer of bits or words from one computer element
to another.

Portion of computer that controls arithmetic ond logical operations
and transfer of information,

Memory device to store and later re-insert information; uses physi-
cal, mechanical, or electrical techniques.

A computer that uses discrete numbers to represent information.

A circuit or device which remains in either of two stotes until the
application of a signal.

A circvit with more than one input, and an output dependent on
these inputs. An ““and” gate's output is energized only when all
inputs are energized. An ‘‘or’” gate’s output is energized only
when one or more inputs are energized. There are also “‘not-and”
gates, “exclusive or’’ goftes, etc,

A non-arithmetical operation. Decision making, data sorting,
searching, et¢. are included in this category.

Rotating cylinder storage device for memory unit; stores dato in
coded form.

Circuitry for transformation of digital codes from one type to an-
other; uses wires, diodes, relays, etc.

That part of the computer that stores information in machine lan-
guage, using electrical or magnetic techniques.

Digital computer operation in which all digits are handled simul-
taneously.

A memoty system that permits more nearly equal access time to
all memory locations than does @ non-random system. Mag-
netic-core memory is @ random type, compared with a tape-reel
memory.

Storoge device for small amount of information while, or wntil,
it is needed.

Digital computer operation in which all digits are handled serially.

Use of drums, tapes, cords, and so on to store data outside the
computer proper.

www.americanradiohistorv.com

Semiconductor diodes of course take
the place of vacuum tubes as rectifiers,
reference units, regulators and so on,
and complete computer circuits can be
made using only diodes. Generally, com-
puters incorporate both transistors and
diodes, together with resistors, capaci-
tors, magnetic cores, and so on. In many
cases the semiconductor devices are
smaller than these associated compo-
nents.

Since the digital computer depends
upon ‘‘on-off”" devices, or more exactly,
1-0 devices, it is understandable that
the basic component is the old reliable
“flip-flop.” Adapted from the early
Eccles-Jordan vacuum-tube circuit, the
flip-flop is a bi-stable switch that finds
many computer applications (Fig. 2).
The components of this circuit may be
diodes, transistors, or a combination of
both. Flip-flops are used throughout the
computer for counting, frequency divi-

COVER STORY

OR THE FIRST TIME in the history of airborne

military electronics a digital computer is
being used as the octive, real-time element
for navigation, guidonce, and control of wn-
manned geriol vehicles. Shown on the cover
is the feasibility test version of the computer,
which is fully transistorized ond utilizes high
reliability type printed wiring board modules.
In final operational form the unit will cccupy
only half the volume shown. The computer is
a key component in the Navigation and Con-
trol System which Motorola designed, devel
oped and is now testing for the U.S. Army
Signal Research and Development Agency,
Computer functions include coordinate con-
version, continuous and optimum data com-
bination from multiple sources, range correc-
tion and flight path control.

The computer is o general purpose, two-
address, serial, binary data type, utilizing o
12,000-rpm memory drum with a 2048 word
capacity {21 bits per word). Clock speed in
the order of 260 k¢, permits 78-microsecond
multiplication.

The computer makes a significant contribu-
tion toward providing a capability with an
inherent operational accuracy significantly
greater than any present system for the same
mission, This accuracy is achieved by a hybrid
guidance system providing two principal out-
puts: Present position data furnished to the
surveillonce system aboard the aerial vehicle;
steering signals furnished to the airframe ou.
topilot. This accuracy allows surveillance data
acquired during flight to be used for target
positioning, There are no limitations to the
number of aerial vehicles that may be opera-
tional at any given time.

The ground system includes three transmit.
ters that generate the ground radio reference
grid used for aerial vehicle control. The air-
borne system includes the digital computer
shown on the cover, three receivers, a vehicle-
contained velocity data source, and auxiliary
sensory devices which are combined to give
navigational control, System error is mini-
mized by the optimum data cambination tech-
nique which combines sensor outputs in the
computer ond provides on accuracy far supe-
rior to that of any individuol sensor.

All research, development, and feasibility
testing of the airborne digital computer is
being done in the Dota Systems Loboratory
of Motorolo’s Military Electronics Division in
Scottsdale, Arizona.

(Photo: Courtesy Motorola Military Electronics
Division)
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Fig. 3. Somple semiconduciors circuits utilized as “and’ gates.

sion, storage, and for time selection.

In addition to flip-flops, a computer
uses amplifiers, oscillators. multivibra-
tors, triggers, inverters, buffers, and the
like. These, in turn, form circuits in-
chuling shift registers, adders and half-
adders, and delay lines. Although many
memorty devices now use magnetic cores
for information storage, these cores
need transistor drivers to set them and
so the transistor finds wide use in this
section as well.

To bear out the conclusion that the
transistor is the ‘“logical” choice, there
is a complete computer philosophy la-
beled ‘‘transistor logic."" This embraces
the usual “and” gates and ‘“or"” gates,
and extends to “nor” gates, which have
no vacuum-tube counterparts. (See

TRANSISTOR CIRCUIT

Fig. 5. Tronsistorized ‘‘nos’’ gate circuit.

Figs. 3. 4, and 5.) Also, since the tran-
sistor is available in both p-an-p and
n-p-n configurations, it permits greater
flexibility, as for example in comple-
mentary circuitry.

Because the computer is just a binary
adding machine, the most important
semiconductor characteristic, beyond
the ability to handle required current
and voltage, is obviously speed. Com-
puter diodes and transistors must be
capable of switching in a matter of a
few “nanoseconds.”” One nanosecond is
0.000000001 of a second, the time it
takes light to travel about 1 foot!

Germanium transistors are suitable
for all computer applications except
those requiring operation at high am-
bient temperatures; for example. in
some military applications like missiles.
In these cases, silicon devices may be
desirable.

The Coming Generation
It is certain that computers will in-

September, 1961
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crease in number and complexity.
Strong factors pointing in this direction
are improved techniques for making
better transistors, including the epi-
taxial process that has already been
adapted to the manufacturing of mesa
transistors. In addition, the price of
transistors is dropping to make them
economically feasible in applications
other than defense and space research
projects. Standardization and high-vol-
ume production will result in prices
of transistors approaching those of vac-
uum tubes.

Also sure is the fact that in spite of
this increasing complexity the physical
size of the computer will undergo fur-
ther shrinkage. Integrated circuitry,

the ultra-miniaturization of compo-

Semiconductors make possible computers like this compact Autonetics ‘'Recomp™ model.

el
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GATE
e —y o
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R
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—f— \
TRANSISTOR
CIRCUIT
DIODE CIRCUIT TRANSISTOR CIRCUIT

Fig. 4. The “‘or’" gate circuit in its semiconductor arrangement.

nents and circuits, has already produced
multivibrators, “nor” gates, flip-flops,
shift registers. and the like in a tiny
fraction of the volume of conventional
transistorizerl components. A current
military project is a complete computer
in a package 4 inches square and 1 inch
thick. ‘“Blue-sky designs™ approach a
packaging density comparable to that
of our own brains.

\We can look forward. then, to an even
more “computerized” world, with the
devices running our defenses, our indus-
try, invading our homes and schools.
And helping run the computers will be
transistors and diodes, the semiconduc-
tor devices which seem to have c¢ome
along at just about the right time to
advance the state of the art. A

A o LS e - &

Etched circuit boards showing components vused in transistorized digital computers.
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By JAMES T. MENDEL
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Ebiror’'s INTRoDUCTION: We deal here
with a question that is very much in the
minds of very many technicians engaged
in servicing consumer electronic equip-
ment, whether they have their own
shops or work for others. As did the
author, they wonder whether they have
not reached a dead end. “Is the grass
really greener elsewhere? If it is, can I
make the switch successfully? Do I have
the right kind of background? Are pros-
pective employers just waiting for me,
or will I have to sell myself? How will
my work differ? How far can I go? Will
there be more pressure or less? All in
all, will 1 be better off or worse?”

The author, who admits to strong
prejudices in favor of the change, pre-
sents only one side of the argument: a

From TV Service to

former shop owner, he has fared well in
industrial electronics. Yet we know of
others in like situations who have re-
fused to make the switch, even in the
face of tempting offers. Some of them
are eminently well qualified in the broad
sense, to the extent that they do not
bring into play all of their capabilities in
service work. Nevertheless, they believe
that they are better off where they are.

How do you feel about this matter?
Stalwarts of the service industry, does
James Mendel's viewpoint go against
the grain? Is what you have, now and
potentially, too important to be dis-
missed with the wave of a hand? Let us
hear from you. In fact, let us hear from
you whichever side of the argument you
take.

ENTION the term “Industrial
| \/ I Electronics Technician' to
the average television serv-
iceman and he instantly visualizes
bright, young, college-trained men
working at giant computers, with slide
rules and radio engineering handbooks
never more than an arm’s length away.
This seems to be a common misconcep-
tion held by those in consumer electron-
ics about the ‘‘glamorous,”’” highly
technical field of industrial electronics.
While confident of mastery in his own
field, the TV man has serious doubts of
his ability to break into the elite ranks
of the industrial electronics technician.
Speaking as a former TV service tech-
nician who did make the big switch, I
say, “You TV men who long for a
change, hear this! If you can sit at a
bench day in and day out, and manage
somehow to fix all those dogs (well, al-
most all} that pass through your shop,
then you're in!”’

Hold on for just a few minutes while
I qualify myself with a little personal
history. My electronic background con-
sists of eleven years (1948 through
1959) in the TV servicing business, with
a little technical training before 1948.
Ability? About average. (I used to think
above average, but don't we all?)

I operated my own shop for most of
those eleven years but, for the last two
or three, I had become more and more
discontentect with my lot. True, it gave
me a fairly decent income and a re-
spected standing in my community, but
there was no challenge in the work any

www.americanradiohistorv.com

more. More and more of the jobs could
be repaired without any real thought or
concentration. I was getting to the point
of not even bothering to learn the inner
workings of the never-ending string of
new circuits. After all, a few minutes of
analyzing the available information
would eliminate from consideration over
four-fifths of the circuitry of most TV
sets. Then voltage checks, resistance
checks, and sometimes waveform analy-
sis would pinpoint the trouble. Why
bother to really learn the circuitry? It
wasn’t actually necessary in most cases.
Sound familiar?

Then, in 1959, by a fortunate circum-
stance, I was given an opportunity to
make the change to industrial electron-
ics, if I desired. Realizing that my abil-
ity was concentrated in a narrow, highly
specialized slot in the electronics spec-
trum, I hesitatingly decided to try the
switch.

My wavering resolve wasn't helped
any by the reaction of the first few per-
sonnel directors I met. I could see their
pleasant smiles dim as they found that
my experience was limited to radio and
television servicing. In fact, one com-
pany wouldn’t even permit me to take
its technical ability test after noting my
background! Nevertheless, this attitude
is neither universal nor insurmountable,
Obviously, I did get a job.

Where You Will Stand

Now the comparison. How will you
stack up against those highly trained
industrial electronics technicians? Well,

ELECTRONICS WORLD
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Industrial Electronics

to be honest, you will e completely out-
classed by a few. In the main, however,
you will find that you will soon be asked
for advice as often as you ask for it.
Your co-workers may shade you at first
in some of the finer points of circuit
theory, but your service experience,
your “troubleshooting intuition” if you
please, will stand you in good stead. And
here is my main contention. You know
much more than you think you know
about this kind of electronics! With a
little real effort, you will be able to
bring back and enlarge upon all that
knowledge that you at one time or an-
other acquired but seldom used. The
challenge is there again! And you will
thrive on it!

You will find yourself working with
an entirely new breed of quality test
equipment, using new techniques, and
obtaining first-hand that information
which heretofore had only been half-
understood terminology in some per-
formance specification. Engineers will
be available to answer your technical
questions. In short, your opportunity for
learning will be tremendously expanded.
Personally, I think I have learned al-
most as much in my two years working
as an electronics technician as I had in
all my years of TV servicing.

Important Differences

There are other pleasant differences
that you will quickly notice. Most im-
portant, that abiding pressure is gone.
Or at least it is greatly reduced. This
isn't to say that there is no pressure on
you when a vital operation is halted by
failure of an instrument for which you
have the responsibility of restoring op-
eration. The difference is that this pres-
sure is reasonable. You are not expected
to do the impossible. All that is asked is
that you give your best. You shop own-
ers will most appreciate this dissimilar-
ity.

No longer will you have to try to ex-
plain to a non-technical customer the
reason his TV set with the intermittent
horizontal sync is not yet ready. No
longer will you be called at 11:30 p.m.
or 6:30 a.m. to make an ‘‘emergency”
repair (at regular rates only, of course).
And no longer will you have to explain,
again and again, why you have to charge
four dollars to repair an eleven-ninety-
five radio. Conversely, your immediate
supervisor in your new job will most
likely be a senior technician or engineer

September, 19461

who is thoroughly familiar with the can-
tankerous, unpredictable nature of elec-
tronic problems.

Since we are comparing, let’s not neg-
lect the obvious. You will now be in an
industry in which paid vacations, paid
holidays, paid sick leave, paid insurance,
coffee breaks, and time and one-half pay
are the rule rather than the exception.

If the tone of this article up to now
has indicated that I am biased, let me
assure you that I most certainly am. I
would be less than fair, though, if I did
not show a bit of the other side of the
coin. With your background of only
radio-television servicing, you will have
to prove yourself. For in industrial elec-
tronics the accent is less on hurrying the
job through and more on doing it right,
with a strong emphasis on right.

You will also most likely have to take
a small cut in pay as a price for break-
ing into the industry. However, within
a year you should be earning as much as
you were earning in TV work, and doing
it in fewer hours.

How Others Have Fared

Lest you think that I am alone in my
views on the opportunities for TV tech-
nicians in industry, let me bring in a
little more personal history. My em-
ployer, Endevco Corp., one of the indus-
try's highly regarded accelerometer
manufacturers, now has among its per-
sonnel four former radio-television serv-
ice technicians. Terms of employment
range from one to three and one-half
years. All four came here directly out
of consumer electronics. One now holds
the position of assistant supervisor; one
is a leadman; another is a class A tech-
nician; and I, the fourth, am an instru-
ment technician. All four of us share
identical feelings about industrial elec-
tronics as compared to the TV business.
To be blunt, a comparison is ridiculous.
Industrial electronics is far and away a
better field.

If you are happy in your work in con-
sumer electronics, this article has been
a waste of your time, But if you have
ever paused, as I had, and asked your-
self, “Is this what I want to be doing ten
or twenty years from now?” you really
owe it to yourself to take that long
weekend, or those last few days of your
vacation. and check into this missile-age
brand of electronics. Reserve for your-
self that title. “Industrial Electronics
Technician.” A
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Transistor

Frequency Standard

By DONALD L. STONER, wW6INS and LESTER A. EARNSHAW, zL1aAX

NUMBER of publications have
A described several transistor

communications receivers but
none, to date, has included a frequency
standard for spotting band edges-—or if
they have the authors have missed such
an article. Actually, the design of a de-
vice to generate 100-kc. interval marks
up to 30 me. presents some pretty
knotty design problems.

One principal reason is that a tran-
sistor oscillator has far less output than
its tube counterpart. Harmonics from a
tube standard can be considerably at-
tenuated and still be audible on 10
meters.

Harmonics from a transistor 100-ke.
oscillator are heard with difficulty, if at
all, on the 10-meter band. Consider that
28 mec. is the 280th harmonic of the
fundamental and a crystal oscillator is
not normally high in harmonic output.
To increase the harmonic content, it
becomes necessary to distort the oscil-
lator waveshape in one way or another
and then, with the aid of a suitable cir-
cuit, accentuate the harmonics that are
desired.

Theory of Operation

The frequency standard shown in Fig.
1 is just such a circuit. It may be re-
drawn as shown in Fig. 2A. Reduced to
this form it will be immediately appar-
ent that the circuit is nothing more than
a transistor version of the simple Col-
pitts. Capacitor C, (in Fig. 2A) is made

Circuit is mounted in coil shield con shown in the background.

Design of a one-transistor
calibrator that generates
100-k¢. marks at frequencies
up through 30 megacycles.

XTAL c2

C5 _ TO RECEIVER
ANTENNA

R—39.000 ohm, V§ w. res.

Re—10,000 ohm, V3 . res.

R:—1000 ohm, V3 w. res.

Cr—60-600 puf. BC padder (“Zrro-Beat
Adi”)

C: —47 ppf. mica capacitor

C—-500 ppf. paper capacitor

Ci—.02 pf. dise ceramic capacitor

Cs—35.6 ppf. ceramic capacitor

Ce—.02 pf. paper capacitor

L— 10 mhy. choke, see text

L—90 t. #36 en. scramble wound on " slug-
tuned form

Xtal.-—100 kec. erystal

Vi—*p-u-p" transistor (2N274)

Fig. 1. Circuit diagrom of the standord.

up of both the variable padder and the
base-emitter junction capacity. The lat-
ter may be quite high-——as much as
1000 ppf.—with some transistors. Ca-
pacitor C: in Fig. 2A includes the collec-
tor-to-ground capacitance of the tran-
sistor. These two capacities form a
divider across the crystal. The small
capacitor in series with the crystal ef-
fectively reduces shunt capacity which
would otherwise tune the crystal to a
frequency somewhat lower than 100 ke.

Distortion of the envelope is created
by the non-linear transfer characteris-
tics of the transistor and harmonics are
thereby produced.

Coil L., in connection with the emit-
ter capacity of the transistor, forms a
tuned cireuit which is resonated to the
center of the 80-meter band. Thus har-
monics between 3.5 and 30 mc. are em-
phasized and output, even on 10 meters,
is more than adequate.

Construction

There is nothing difficult about the
construction of the frequency standard.
A small piece of phenolic board makes
an excellent chassis as can be seen in
the photographs. The suggested con-
struction size is 2" x 2", Te prevent
radiation of unwanted harmonics be-
tween 100 kc. and 3.5 mec., the entire
unit may be placed in a discarded coil
can of the type popular in broadcast
receivers many years ago.

(Continned on page 93)

The ¢rystal side of the Micorta circuit board used by authors.
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universal
fime-
constant
chart
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N ITEM of information frequently
required by the service techni-
cian or ham is the exact charge

on a capacitor at a specified time after
closing or opening a circuit.

If the specified time happens to be
precisely one time-constant of the cir-
cuit in question, the answer is simple: if
the capacitor is charging, it will have
reached 63.2 per-cent of the source volt-
age; if it is discharging, it will have
dropped to 36.8 per-cent of its original
value,

But what if the time specified (in sec-
onds) is not equal to circuit resistance
(in ohms) times capacitance (in far-
ads)? What then?

The accompanying nomogram is de-
signed to answer this question. By align-
ing a straightedge with any two of the
three variables, the third value can be
read directly.

To make the chart applicable to any
problem, voltage values have been *“nor-
malized" to the range from 1 to 10. Any
voltage value can be converted to this
range by appropriate division; if both
voltage values are divided by the same
factor, the time scale will not be
affected.

Time is expressed in time-constants.
In a resistance-capacitance circuit, one
time-constant (in seconds) is equal to
the product of resistance (in ohms) and
capacitance (in farads). The time-con-
stant will also be in seconds if resistance
is measured in megohms and capaci-
tance in microfarads. With resistance in
ohms and capacitance in microfarads,
time will be in microseconds.

Using the Chart

To use the chart, first calculate the
time-constant of your circuit. Then di-
vide this time-constant into the specified
time to determine the number of time-
constants involved. This figure is the one

(Continned on page 106)

By JIM KYLE

Useful nomogram for the
technician, experimenter,
or the ham who works with

resistor-capacitor circuits.

September, 1961
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IMPEDANCE MATCHING
IN PUBLIC-ADDRESS
SYSTEMS §

P — = —— =}
Part 1. Low-Z Loudspeaker Lines

By MORTIMER S. SUMBERG, Director of Sales
Bogen-Presto Div., The Siegler Corp.

Practical help for the sound installer and the audio
technician in connecting p.a. amplifiers to speakers.

OUR AUTHOR is well kaown in the com-
mercial sound field as « merchandiser, lecturer.
and writer, iy electromics experience iy hroad,
including: active radio amareur (W20Y0) for
atmaost 20 vears, sales engineer, and instructor
during Waorld War i1 in the Navy's Radio and
Materiel School, Naval Research laboratory.
Washiington, D.C. He travels opproximasely
50000 miles o vear in the course of selling
autdio components to sound specialists and elec-
tronfc parts distributors, He i a finn adherent
of the philosophy that sound-system technical
information showld be presemted in easily un-
derstood langnage.

——[.IHE use of sound systems in vir-

“tually every type of construction

has shown a tremendous increase
in the past decade. Ungquestionably the
major problems in the design and in-
stallation of these systems concern se-
lection of components and their proper
placement. Excellent descriptive litera-
ture provided by amplifier. microphone,
and loudspeaker manufacturers has as-
sisted the sound-systems installer. in
most instances. to make a reasonably
competent selection of components and
to install them for effective coverage.

Fig. 1. Extent of power loss due to mismatch.
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”
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H
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8
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“ 2 3 4 3 sT80 2 3 4 367090
MISMATCH RATIO
LOAD PLATE CURRENT MISMATCH
IMPEDANCE OF OUTPUT RATIO
{in ohms) TUBES (ma,)
335 95 2:1 vpward
167 128* —
83 168 2:1 downward

The 167.0hm outpul impedonce is mismaiched by
2:1 to speaker load. Tubes are peniodes; design
provides low regulotion.

*Maximum rafing.
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With experience--and there is no sub-
stitute for this asset—the sound in-
staller has come to anticipate many
common problems. e.g.. feedback and
reverberation, and to provide for their
solution. But. in one important areca.
the average sound technician continues
to fare poorly. This concerns itself with
the details of connecting the amplifier
to the loudspeaker(s).

In the installation of every sound syvs-
tem. consideration must he given to the
manner in which audio power will be
delivered from the amplifier to one or
more loudspeakers. with a minimum
power loss and minimum distortion, The
problem is relatively simple if only one
loudspeaker is to he installed at a short
distance from the amplifier. In multiple
speaker systems requiring distribution
of unequal amounts of power over long
speaker lines. however, several condi-
tions must bhe satisfied. Before this can
be done, the sound installer has to un-
derstand clearly the factors which are
involved. The term “impedance match-
ing"” is commonly used to refer to the
several aspects of the problem. Al-
though amplifier and loudspeaker man-
ufacturers have circulated much educa-
tional material in recent years, it is sur-
prising to note that a large number of
sound systems operate in an unsatis-
factory manner primarily because of
improper impedance matching.

In this and succeding articles, we will
consider typical problems and practical
solutions; a careful study of each prob-
lem and the proper impedance match-
ing method illustrated should enable the
sound-system installer to cope with any
situation which is likely to arise in lay-
ing out a sound system.

Need for Impedance Matching

At the output of an amplifier the
manufacturer usually provides a multi-

www americanradiohistorv. com
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screw terminal strip for attaching the
transmission line, which will intercon-
nect the amplifier and one or more loud-
speakers. Each screw on the output ter-
minal strip is marked to indicate the
value of load impedance which the am-
plifier manufacturer wants connected
at this point. This impedance value is
carefully selected to give the maximum
power output from the amplifier at the
rated total harmonic distortion. Fig. 3
shows typtcal output impedance values.
The terminal marked “C” i(common)
connects to one of the two speaker
transmission line conductors. The other
line conductor connécts to any one of
the other speaker terminals, the selec-

Fig. 2. Maximum line length for 5% line loss.
10,000

5000 - o

LENGTH OF LINE (PAIR OF WIRESI-FEET

- S SR, = LA 5= =53

60
o

00 400 L

200 300 =
LINE IMPEDANCE -OHMS

Note: When several speaker transmission lines
are brought separately to an amplifier. the cal-
culation for wire gize should be made for each
line independently. using the line-matching
transformer impedance that terminates the line
and not the combined impedance of all the
lines. As an ijlustration. in a typical installation
four independent lines from 2000-ohm speaker
transformers might bhe run to the 500-ohm
amJ)lUIer output tap to provide a perfect im-
pedance match. Line losses for each line are
calculated on the basis of the 2000-ohm termi-
nating impedance rather than the 500-ohm
combined impedance.

ELECTRONICS WORLD
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tion being made after the load (speaker)
impedance value has been determined.

Whether the sound system is of the
simple type, employing a single ampli-
fier with a very limited number of loud-
speakers or one in which a group of
amplifiers feeds varying amounts of
power to a large nuimber of loudspeak-
ers, satisfactory operation depends on
an eflicient transfer of power from the
amplifier to the speakers. An amplifier
will deliver maximum undistorted
power to its speaker load when the im-
pedance of the latter equals the ampli-
fier output impedance, as marked on the
output terminal strip. In other words,
if a loudspeaker with a 16-ohm voice
coil is to be connected to an amplifier
which provides a terminal strip as
shown in Fig. 3, the speaker transmis-
sion line should be run between the loud-
speaker and the two taps on the ampli-
fier marked “C” and *16.” Since this is
a “perfect march.” the amplifier will
deliver to the loudspealer its maximum
power at the rated total harmonic dis-
tortion. Most hi-fi loudspeakers are tied
to amplifiers in exactly this manner.

Effects of Mismatch

The sound-svstem installer will
usually have no difficulty providing for
a good impedance match between an
amplifier and its loudspeaker load. For
all practical purposes, a mismatch of
less than 20 per-cent may be disre-
garded and the amplifier may be con-
sidered as being properly loaded. A 20
per-cent mismatch upward (i.e.. where
the load impedance is greater than the
amplifier output impedance) would re-
sult if a 600-ohm speaker load were con-
nected to an amplifier 500-ohm output
tap. When the mismatch exceeds ap-
proximately 20 per-cent, however, any
or all of the following undesirable condi-
tions may occutr: (1) The amplifier will

September, 1947

not deliver its maximum power at rated
distortion; (2) Frequency response at
the high or low end will deteriorate; or
(3) Plate dissipation of the amplifier
output tubes will he exceeded, with re-
sulting reduced tube life.

Power Loss: The extent of power loss
resulting from impedance mismatching
varies with the design and i1he output
voltage regulation of the amplifier. A
study of Fig. 1 shows that a 2:1 mis-
mateh reduces output power of ampli-
fier “A™" by 50 per-cent whereas the
output power of amplifier “C" falls off
only 25 per-cent. It will be noted that in
all three cases the identical power loss
developed when the load was higher or
equally lower in value than the amplifier
output. In other words, an upward mis-
match of 2:1 (i.e., 1000-ohm speaker
load tied to 500-ohm amplifier output)
produces the same 50 per-cent power
loss as a 2:1 downward mismatch (ie,
250-ohm speaker load tied to a 300-
ohm amplifier output),

Frequency Response: \WWhen the mis-
mateh is in a downward direction, bet-
ter low-frequency response and poorer
high-frequency response result. An up-

QUTPUT

Q000009 -

160 35000 23V Tov. |

Fig. 3. Powe:r amplifier output connections.

Table 1. Maximum running length of loud-
speaker line for a 15% line power loss.

| LOUDSPEAKER LOAD IMPEDANCE
WIRE SIZE| (in ohms)
(A.W.G.) | . : 8 I o
12 190 f1. 380 fr. | 760 f.
14 120 f1. 240 #1. 475 f1.
16 75 f. 150 f. 300 f1.
18 47 fr. 95 f1. 190 f1.
20 30 . 60 ft, 118 f1.
22 18 f1. 37 #. 75 f1.

www.americanradiohistorv.com

‘ Comiskey Park (Chicagol scoreboard p.a. system wuses thirty sep-
arately powered 100-watt speakers, most of which are shown here.

Mobile sound system using four 25-watt driver trumpets.
System shown is employed for police and fire work.

ward mismatch produces just the oppo-
site effect. A good impedance match
provides the flat response stated by the
manufacturer in his amplifier data
sheet.

Plate Dissipation of Output Tubes:
In recent vears some of the finest am-
plifiers have incorporated class B output
stages. The table of Fig. 1 lists plate
current which flows in a typical 30-watt
class B amplifier under two conditions
of mismatch. When properly loaded, the
combined plate current is 128 ma.
close to the maximum rating for the
tubes. An upward mismatch of 2:1 re-
sults in reduced plate current but a
downward mismatch of the same ratio
causes a plate current flow of 168 ma.
well in excess of the maximum plate
dissipation rating. If the amplifier is op-
erated for any length of time under the
latter condition, tube life will be con-
siderably shortened and amplifier insta-
hility may result.

The foregoing discussion of the effects
of mismatch clearly points out several
important facts which the sound-system
installer must carefully consider when-
ever an impedance-matching problem
arises. These may be listed as follows:
(1) If absolute maximum amplifier
power-—at rated distortion—must be
used, an accurate match is necessary. A
mismatch of 20 per-cent or less may be
considered as unimportant. (2) If mis-
matching is unavoidable, it should al-
ways be in an upward direction (e.g.,
where the load impedance is greater
than that of the amplifier output im-
pedance). A downward mismatch is per-
missible if the amplifier tap is within 10
per-cent of the load impedance. (3) If
an amplifier is operated well below its
rated output (the speakers are required
to draw considerably less power than
the amplifier is rated to provide), the
effects of mismatch are less serious and
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hence greater liberties may be taken.
The techniques commonly employed
in the field for properly matching loud-
speakers to an amplifier will he thor-
oughly explored in this and subsequent
articles. To insure optimum perform-
ance, the installer should always strive
for a perfect match. Only when suitable
transformers are not immediately avail-
able should the sound installer deliber-
ately mismatch to any great extent and
this condition should be corrected as
soon as he finds it possible to do so.

Speaker-to-Amplifier Connections

The types of loudspeaker loads which
may be connected to an amplifier will,
of course. vary considerably. At one ex-
treme the load may consist of a single
loudspeaker-—at the other extreme hun-
dreds of loudspeakets may be employed
with each speaker being driven to a dif-
ferent acoustic level. To provide proper
matching to the amplifier for so many
different speaker set-ups. three basic
arrangements are widely used: low-im-
pedance speaker lines, high-impedance
speaker lines. and constant-voltage sys-
tems.

Loiw-Impedance Speaker Lines: Ex-
cept for speeial applications, loudspeals-
ers used in p.a. systems are furnished
with voice coils having impedance val-
ues of 4. 8. or 16 ohms. Infrequently, 45-
ohm voice-coil loudspeakers are encoun-
tered, particularly in intercom work.
When the speakel’ transmission lines
are run directly between the amplifier
and one or more loudspeaker voice coils
they are referred to as low-impedance
lines. When we speak of low-impedance
lines in this sense. we are not actually
referring to any inherent property of
the line itself. WWe simply mean that the
line from the amplifier is connected to
a low-impedance speaker load. Since
the power loss in low-impedance line
conductors is considerably greater than
in high-impedance lines (which will be

Multi-channel sound system installed in @ modern high school.

AMPLIFIER

en
5 @&
I
8 ® 160 LOUDSPEAKERS
. 1
TAMPLIFIER
8n

1LOUDSPEAKER,
8-0HM VOICE COIL

Fig. 4. The single-loudspeaker arrangement.

Fig. 5. Series arrangement of loudspeakers.

discussed later) it is important that the
sound installer consider the total length
of the line to determine whether the
percentage of power loss is permissible,
At the same time, he must compute the
cost of the cable-—which will increase
in direct ratio with the copper diameter
of the conductors. For example. a typ-
ical plastic-covered speaker cable may
cost approximately $2.50 per 100 feet
with ¥18 A W.G. conductors. The same
line length with #12 A.W.G. conductors
may sell for 87.00. If several hundred
feet of cable are required, the higher
cost of the heavier cable may dictate
the use of a high-impedance line.
Table 1 shows the maximum lengths
of line which can be run at common
voice-coil impedances, without exceed-
ing a power loss of 15 per-cent. A study
of this table discloses several important
facts: (1) Relatively short lines must

Single-channel
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sound-system

be used with very low speaker imped-
ances. (2) Large wire sizes are often
essential. As an example, it is necessary
to use #12 A.W.G. conductors in a
speaker transmission line if an 8-ohm
loudspealer is installed 380 feet from
the amplifier. (3) As the speaker load
impedance increases, longer iines with
smaller conductors may be used, at con-
siderahle savings in cable costs.

High-Impedance Speaker Lines:
When the required length of speaker
transmission line exceeds the maximum
permissible length indicated for a given
conductor size in Table 1, or where a
power loss in the transmission line less
than 15 per-cent is preferred, high-im-
pedance spealier lines are used. These
lines are usually required in complex
systems where the large number of
loudspeakers, or the different acoustic
levels to which they are individually
driven, make the use of low-impedance
lines impractical. As will be discovered,
in a detailed description of impedance
matching via high-impedance lines, this
method greatly simplifies the subse-
quent addition or subtraction of speak-
ers and the re-adjustment of individual
loudspeaker levels.

High-impedance lines generally ter-
minate at the 500-ohm tap on the
amplifier output terminal strip. Trans-
formers must be installed at the loud-
speaker end of the line to match this
value to the low voice-coil impedances
of 4, 8. and 16 ohms. To provide compari-
son with low-tmpedance speaker line
lengths, refer to Fig. 2. Each curve rep-
resents a conductor size. To determine
the maximum length of the high-imped-
ance line for any given conductor, the
point on the proper curve at which the
line impedance crosses is first deter-
mined. By bringing this point out to the
left of the graph we discover the line
length. For example, if the speaker load
impedance is 500 ohms and ¥20 A.W.G.
conductors are to be used, the line

consolette for up to 20 rooms

ELECTRONICS WORLD


www.americanradiohistory.com
www.americanradiohistory.com

nd
«300

e‘gl:wer
@Q‘éﬂine—
N ¢, ¥loud-
-3""'.00 0 per-
& ot ,ofaf—’ er-cent
cSpeaker
of \,;:aﬂ < sble.

& ad i&‘l‘hls Sys-
& speaker
x*?' c&\bners at the
7 g en the high-
© 2" \O%.matching

& .24‘:}\44( in that no

% 1 on the part
\‘t-voltage line-
s available for
Jly the same as
nventional high-

a3

>
L ]

[

AMPLIFIER

LOUDSPEAKERS
Fig. 6. Parallel arrangement of speakers.

impedance speaker lines but the taps
are marked in watts rather than imped-
ance values and it will be demonstrated
later how even complex sound-system
loads may be matched to the amplifier
after making only simple calculations.

Use of this method requires that the
amplifier incorporate output taps of 25,
70, or 140 volts (see Fig. 3). As a rule,
amplifiers designed to deliver 100 watts
or more output power include 70 and
140 volt taps while medium-power am-
plifiers have provision for 25 and/or 70
volt connections.

Speaker Matching with Low-Z Lines

Single Speaker: As shown in Fig, 4,
an 8-ohm loudspeaker is properly
matched to an amplifier when the line
is terminated at the 8-ohm output on
the amplifier. Similarly, if the loud-
speaker has a 16-ohm voice coil, the con-
nection is made to the 16-ohm tap. The

- wire size of the line is determined, of
course. by the figures given in Table 1.
This simple arrangement is commonly
found in home hi-fi set-ups, carnival

- midway systems, and single-speaker
mobile installations.

Speakers in Series: When loudspeak-
ers are connected in a series arrange-
ment, as in Fig. 5, the total load imped-
ance equals the sum of their individual
impedances. When four 4-ohm loud-
speakers are connected in series, the
total impedance is 16 ohms and a proper
match is realized when the speaker line

September, 1961

is connected to the 16-ohm amplifier
output tap. Similarly, two 8-ohm speak-
ers in series, producing a total load im-
pedance of 16 ohms, should be connected
to a 16-ohm tap for perfect match.
Should one speaker in a series ar-
rangement fail, the circuit is broken
and no power would be delivered to the
other speaker(s). For this reason, series
connections should be avoided wherever
possible. It is even more important to
avoid the use of a series connection in
installations where a large number of
loudspeakers are to be mounted in a
cluster arrangement since high total
transient voltages may develop which
would cause an arc-over in the voice-
coil air gap of the loudspeakers.
Speakers in Parallel: When loud-
speakers are wired in parallel, as in Fig.
6, the total load impedance may be com-
puted by dividing the impedance of any
one loudspeaker by the number of
speakers. This rule applies only when
the impedances of the individual speak-
ers are the same, in this instance, 16
ohms. The three 16-ohm speakers con-
nected in parallel in Fig. 6 have a com-
bined impedance of 5.3 ochms. Following
the rule of always mismatching in an
upward direction, the speaker line of 5.3

B B
6 @
s
8 &=
4 @
an Bn
C =
AMPLIFIER
GROUP | GROUP 2

Fig. 7. Series-parallel circuit arrange-
ment of two identical loudspeaker groups.

Fig. 8. Circuit diagram showing speakers
of different impedances wired in series.
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ohms is properly terminated at the
4-ohm amplifier output tap. The degree
of mismatch, which in this instance is
unavoidable, would be roughly the same
if the speaker line were connected to the
8-ohm tap—but the downward mis-
match of the latter arrangement would
cause a greater power loss, higher dis-
tortion, as well as poorer frequency
response.

If only two 16-ohm loudspeakers were
used in this parallel arrangement, the
load impedance would then be 8 ohms
and a perfect match would be obtained
by running the speaker transmission
line to the 8-ohm amplifier output tap.

This widely used impedance matching
arrangement is often found in small
churches and auditoriums where a lim-
ited number of loudspeakers is adequate
and where relatively short speaker lines
are practicable.

Series-Parallel Arrangement: In Fig.
7 a total of four 8-ohm loudspeakers
have been wired together by paralleling
two groups of series-connected speak-
ers. In group one, the two 8-ohm speak-
ers present a total impedance of 16
ohms; similarly the two speakers in
group 2 present a total impedance of 16
ohms. Since groups 1 and 2 are paral-
leled, the resulting impedance equals 8
ohms and the speaker transmission line
is therefore connected to the 8-ohm tap
on the amplifier.

It will be noted that although an open
voice coil in any one speaker will not
disable the two speakers in the other
group, it will break the circuit between
the amplifier and the second speaker in
its own group. This wiring arrangement
can be expanded, of course, to take in a
larger number of speakers. The general
practice, however, is to employ line-
matching transformers and high-imped-
ance lines (or the constant-voltage sys-
tem) when more than four loudspeakers
are used.

Power Distribution to Speakers

Series Arrangements: When loud-
speakers of identical voice-coil imped-
ances are connected in series, equal
distribution of power results. For ex-
ample, each loudspeaker in the arrange-
ment of Fig. 5 will receive one-half of
the amplifier output power. In a series
arrangement where several loudspeak-
ers of different voice-coil impedances
are used, the loudspeakers will be driven
to different levels.

In Fig. 8, proper match is made when
two 4-ohm speakers and one 8-ohm
speaker are wired in series and con-
nected to the 16-ohm output tap of a
20-watt amplifier. As indicated, the
8-ochm loudspeaker receives twice as
much power (10 watts) as each of the
4-ohm speakers. The 8-ohm speaker rep-
resents half of the total load impedance

(Continued on page 89)
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Sapphires Protect Solar Cells

Bell Telephone Laboratories engineer is shown at right carefully set- |

ting into place an assembly of solar cells with a transparent covering
of man-made sapphires. He is working on a developmental model of
a communications satellite that will be expected to relay telephone
television, and other data across the oceans for ten years or more.
The solar cells, which convert sunlight into electricity, are covered
by theusands of thin slices of sapphire to protect them from space
radiation.

RECENT
DEVELOPMENTS
IN ELECTRONICS

Shock-Resistant Radomes
High-strength inch-thick plastic radomes set in heavy concrete ped-
estals protect the microwave antennas used for communications be-
tween missile launching sites at Fairchild Air Force Base (Spokane,
Wask.). An underground concrete bunker contains racks of Collins-
built communications equipment. The system is designed to withstand
shock from all but a near-direct hit.

v

Audio-AnalgesiaSystem Patented
A patent has been issued recently to Bay State Elec.
tronics Corp. of Boston for an audio-analgesia system
which uses tape-recorded stereo music and “mask-
ing” noise to control pain. Beth the patient and
doctor hear the pain-killing sound via earphones.
Actual experience with this type of equipment has
been mainly in the field of dentistry.
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Portable X-ray Detective
Developed for use by officers who must determine whether
suspicious parcels contain bombs or weapons, a new Westing-
house x-ray unit is compact enough to fold inte a footlocker
and light enough to be taken to a field headquarters as ordi-
nary luggage. 1t uses 117-volt a.c. power. The unit produces a
fluoroscope image or a film record of objects up to 30 inches
wide and 18 inches thick. Weighing about 160 pounds and
priced at about 84,500, the x-ray equipment has protective
shielding adequate to give the operator full protection.

ELECTRONICS WORLD
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Foam-Reflector Antenna
A new type of antenna, composed of a lightweight rigid foam re
flector and a positioning arrangement that can move the reflector
through any angle of azimuth and elevation, has been developed
by Sylvania. The equipment is less expensive, stronger, lighter, and
easier to fabricate than conventional antennas now in use. Potential
uses of the agtenna include satellite communications and radio and
radar astronomy. The antennd’s feed horn is buried in its foam
surface. The servo-controlled positioning arrangement changes the
lengths of twelve hydraulic-cylinder legs, which are grouped into
four tripod supports us shown.

2000-mc. Tracking Array
A complex arrangement of coax-cable interconnections is
used in the 2000-mc. telemetry and tracking antenna array
shown abeve. The coax assembly, built by A-T Electronics
in New Haven, has a tolerance which represents a phase error
of within 1 degree at the operating frequency.

Longest Microwave Hop
Atop 9000-foot Coon Peak above the clouds in Utah, a snow-en-
crusted microwave dish beams network television programs 136
miles in a direct line-of-sight to a receiving station in Idaho. De
signed and built by RCA. the system is regarded as the world's
longest single-hop microwave transmission for television relay. In
covering the record distance, the microwave beam traverses the
entire length of Great Salt Lake and slices through a mountain pass.

Electronic Trainer for Nuclear Sub

o 4 huge training system that simulates “Polaris” missile firings

aboard nuclear submarines has been installed at the US. Navy
Subschool in New London. The trainer is nn accurate reproduction
of the nnvigating and control center of the submarine “George
Washington.” Using electronic programming techniques and an in.
tricate artificial star sky, the system will be able to look backward
or forward in time to reproduce celestial observations for any part
of the world. The simulator, designed by Reflectone Electronics,
Stnmford, Conn., will train new and experienced “Polaris” crews.
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MARINE ELECTRONIC

r-'l WHE increasing availability of low-
and medium-priced marine elec-
tronic equipment, along with the

variety of types, has opened an ever-
widening field for maintenance and
service operations. Radiotelephones,
depth sounders, and direction finders
are not only familiar sights on elahorate
vessels these days, but even on the
smallest of outhoard cruisers. Especial-
ly with the smaller craft, it is the inde-
pendent technician who falls heir to the
job of providing the needed services.

The man whose chief experience is
with radio and TV receivers must learn
many additional things if he wishes to
take advantage of the opportunity. Be-
yond getting to know the types of equip-
ment used and how they work, he needs
orientation in troubleshooting methods,
to the extent that they differ from those
to which he is accustomed, if he is to
attack service problems with some con-
fidence. If he is to avoid pitfalls not nor-
mally encountered with work on house-
hold sets, the “dry land” technician also
needs some foreknowledge of special
business, legal, and other non-technical
aspects of such work,

Our first concern is thus with special
principles, practices, and problems per-
taining to the broad field. Then, in this
and the second, concluding article, depth
sounders will be examined. Practical
analysis will accompany how-it-works
data. Other instruments are properly
the subjects of separate articles.

Licenses

Before tuning a boat's radiotelephone
transmitter and putting it on the air or
doing anything to affect its tuning, the
technician must have at least a Second-
Class Commercial Radio Telephone li-
cense. The average service technician
should have little difficulty in passing
the theoretical part of the FCC test for
such a license and need study only the
rules and regulations governing radio-
telephone operation. (If he works on

radar equipment he must have a radar
endorsement.)

Furthermore, the technician should
not put any transmitter on the air that
is not covered by an FCC station license
or a ninety-day interim permit. Such a
permit, which may be obtained for FCC-
approved equipment upon personal ap-
plication to an FCC office, allows the
owner or his agent to use his new equip-
ment while waiting for the agency to
assign his call letters.

Current radiotelephone equipment
made by reputable manufacturers is
readily licensed, but caution shouid be
exercised with second-hand and gov-
ernment-surplus sets. This gear seldom
meets requirements as to frequency tol-
erance, harmonic attenuation, and mod-
ulation limiting.

Rental Equipment

If the service dealer is working
around commercial waterways, he will,
in time, get calls from tug boats and
freighters. A great deal of the electronic
equipment on these vessels is rented
from the manufacturer, who services it
free of charge in what he has designated
as a service port. If the independent op-
erator is asked to work on rental units,
he should determine at the outset who
is to pay for the service. The vessel's
captain may elect to do so for his own
convenience or the leaser may authorize
the outsider to proceed, usually at his
(the manufacturer’s) rates.

Sales

If he obtains dealerships or sub-deal-
erships, the dealer can supplement his
income by selling equipment and special
parts. He should be extremely cautious
of installment sales. It may be rela-
tively simple to repossess a TV set in his
own area, but it could prove much more
difficult to take a radiotelephone from
a shrimp boat that has gone to a port
two-hundred miles away, or a depth-
sounder transducer from the bottom of

a fishing vessel. Also, a TV set that has
had some use may still look quite re-
spectable, but a few doses of salt spray
can make a depth sounder look a mess
after two or three months.

Power-supply vibrators and depth-
recorder chart paper are fast moving
items. If not in the normal stock, 807’s,
2D21 thyratrons, and 0A5 discharge
tubes should be carried for over-the-
counter sales,

Yachtsmen are prone to forget to fold
down antennas when passing under
bridges or going into boat sheds. Con-
sequently, many more antennas than
radiotelephones are sold.

Special Problems

Corrosion, particularly around salt
water, is the greatest enemy of marine
electronic equipment. Not all instru-
ments can be made water-tight; depth
sounders, especially, cannot be installed
in thoroughly protected places. Tube
sockets, bandswitch wafers, and termi-
nal strips are subject to electrical
breakdown. The i.f. and r.f. coils often
fail, owing to corrosion, where the wind-
ing ends are soldered to the terminal.
These are often repairable but, if there
is any evidence that the coil has been
wet or if the corrnsion appears to be
progressing toward the winding, the
part should be discarded.

Freezing of channel-selector switches
and gain-control shafts is common. Con-
trols must be replaced; however, it is
sometimes possible to free a switch if
the shaft can be removed.

Sticking dynamotor brushes, caused
by corrosion in the holders and break-
down of the brush-holder insulation, are
additional sources of trouble. Vibration,
particularly on small boats, is fre-
quently so severe as to break loose self-
supported components. Equipment sub-
ject to such conditions should be shock-
mounted.

At this point, it seems advisable to
caution the technician against the

Part 1. An experienced specialist

presents a practieal introduction to

the business and technical problems
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OERVIGE

By R. C. ROETGER, Sea 'Lectronics

DEPTH SOUNDERS

greater electrical shock hazards result-
ing from the prevalent damp conditions.

Equipment

The land technician probably has
most of the shop apparatus he will re-
quire for marine work. The bulk of the
equipment he encounters will be pow-
ered by 6-, 12, or 32-volt batteries. In
order to “fire up” jobs taken to the
shop, he should have a bank of storage
batteries and a means of keeping them
charged (or an equivalent high-current
d.c. power supply). If his work is mostly
on small boats, 12 volts with a tap at
8 volts will suffice. If his customers have
large yachts and commercial boats, 32
volts will be necessary.

Tube-socket test adapters are a great
help, for it is not always possible to
pull a chassis far enough out of the
case to turn it over: lead length and
space are factors.

A megohmmeter, independent of an
external power source, is desirable for
checking questionable insulation and
capacitors. A reliable frequency meter
(the government-surplus LM unit will
do) is needed for measuring transmitter
frequency and checking doubtful crys-
tals. An r.f. ammeter with 0-1 and 0-5
ranges will take care of most transmit-
ter output measurements. A variable-
frequency audio oscillator is needed for
aligning depth sounders.

Fig. 2. The important elements of flasher type indicators, in
block diagram, showing signol paths and other interconnections.

ELECTRICAL CONNECTION
-------- MECHANICAL CONNECTION
——=— - — - ECHO=-PULSE PATH
=— . ——--— TRANSMITTEC-PULSE PATH

LENGTH OF LINES CONTROLLED
BY SIZE OF SCHOOL, DEPTH,
AND SENSITIVITY SETTING ~

_~FACE OF CR TUBE
_-VERTICAL SWEEP

FISH ABOVE
~ BOTTOM

__BOTTOM
(SEA BED)

SLOPE_INDICATES TYP
OF BOTTOM

Fig. 1. Scope type indicators use ver-
tical sweep to show presence of fish and
type of bottom, in addition to depth,

Soldering on board a boat can be a
headache unless the vessel has a shore
connection for power or a 117-volt aux-
iliary generator. There are three ways
of approaching this problem: a suffi-
ciently long extension cord; a soldering
copper {non-electrical device) that can
be heated by the galley stove or a pro-
pane torch; or a collection of 6-, 12-, and
32-volt soldering irons.

The dealer should collect, as quickly
as possible, a set of instruction books
covering the equipment most popular
in his location. Also, he should purchase
from the government printing office a
copy of the FCC rules, Part 8 and Sup-
plements. This publication covers the

Fig. 3. The basic

pertinent section of the laws governing
marine radiotelephones-—their licensing
and use.

Procedures

When working “on board” and a pre-
liminary check does not disclose the
trouble, the decision must be made
whether to proceed or to take the unit
to the shop. If it looks like a long trou-
bleshooting job or involves something
like replacing an eight-gang, seven-
position bandswitch, the equipment
should be taken to the shop and an
explanation given to the customer. If
the equipment has a separate power
supply, it should be determined whether
the supply or other section is at fault.
If the power supply is good, only the
other part should be pulled—provided
the necessary power is available in the
shop. If the power supply is bad, it is
usually wise to take in both sections in
case there is also something wrong with
the rest of the set. Again, a word of
caution: nothing should be removed
from a ship of foreign registry unless
it is cleared through U.S. Customs.

Most manufacturers guarantee ma-
terials and workmanship for periods
ranging from ninety days to a year, but
do not agree to pay for repair or service
labor. At times a customer will call for
work on a unit still under warranty, but
which was bought elsewhere. In such

sections of a depth recorder. Motors are

used to drive the chart paper and sweep the stylus across it.

peculiar to this field; then considers

the variety of sounder types, including

indicators and recorders. now in use.
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Fig. 4. Sample strip of recorder chart
with interpretation of common indications.

instances, it should be explained that
he will have to pay for parts and labor
and that it is up to him to settle with
the manufacturer or dealer.

After a depth-sounder repair, many
owners and caplains will say: “Let’s go
out and try this in deep water.” Every
service dealer will realize that it is not
sound economy to go on such joy rides
unless the time spent is charged at the
regular rafe.

Once he has become known around
the waterfront, the technician will be
called upon to fix a lot of equipment
that is not strictly electronic. He will
be confronted with fume detectors, bat-
tery-charge indicators, engine-synchro-
nizationindicators, wind-velocity
meters, and many other devices. For
diplomatic reasons, he may not be able
to refuse this work. He is better off ac-
cepting the fact that he should gradu-
ally become familiar with such items.
A familiarity with basic boat-wiring
syslems must also be acquired.

The cited requirements should not be
a cause for discouragement. For a com-
petent electronics man, they are minor
obstacles that should be surmounted
easily. If he will take the trouble to
obtain his FCC license and doesn’t mind
getting a little dirty on occasion, he
can quickly acquire a rewarding group
of marine customers in the prevailing
market.

Sounding Principles

With the preliminaries out of the way,
consideration of one of the popular fam-
ilies of marine electronic instruments
is in order. Depth sounders have been
in use for many years to measure the
depth of water under a vessel for navi-
gational purposes and, more recently,
for determining the nature of the sea
bed and the presence of fish.

The underlying principle of all depth
sounders is the same. A supersonic or
ultrasonic pulse is transmitted from the
vessel's hull toward the sea hottom and
the returning reflected pulse, or echo, is
detected and displayed in some fashion
by the sounder. The time consumed by
the round trip of the pulse is measured
and, since the speed of sound in water
is constant, a very accurate determina-
tion of the depth is made. The pulses

46

are transmitted many times a minute
so as to produce a continuous reading
of the depth.

Depth sounders that will read sev-
eral hundred fathoms are commercially
available. Since there are six feet in a
fathom, this can mean thousands of
feet. However, instruments intended for
average use are designed for a few
hundred feet.

There are two general types of sound-
ers. Those classified as indicators show
the depth of water at any one time. The
recorder types produce a permanent
record on a chart. Before examining
how they work in detail, it is useful to
identify the various types and establish
what they do.

Depth Indicators

Flashers: Most common of the indi-
cators is the “flasher” or ‘red-light”

brushes which turn the pulse generator
on and off at the desired rate.) Since
the lamp is revolving at a constant
speed, there will be an angular displace-
ment between the two flashes. The spac-
ing between the two flashes is directly
proportional to the pulse's travel time
and thus to the depth of water. Persist-
ence of vision causes the individual
flashes, which occur at the keying rate,
to appear as solid red bars.

If the pulses strike something be-
tween the hottom and the surface, such
as a school of fish, a fainter flash will
appear between the zero and bottom
flashes. The zero flash will always be
the same width; the depth flash will be
narrow for a hard bottom and wide for
a soft bottom. Sometimes in shallow
water, three flashes will appear, the
third flash showing twice the depth in-
dicated by the second flash. This is

DigFLAY
RETEG, $YNC
B FHAGMG

Fig. 5. Sections of a scope-type indicator, which contains
no mechanical elements. Key for connections is in Fig. 2,

type. Hundreds are found on small boats
in fresh and salt water. A neon lamp
in this instrument revolves on a disc or
radial arm behind a scale calibrated in
feet or fathoms. The lamp flashes each
time a pulse is transmitted (the zero
flash) and again when the echo returns.
("Keying” is the term applied to the
triggering of the transmitted pulse; in
most instruments it is accomplished
by mechanically operated contacts or

C~ AND KEYING

Fig. 6 Some pulse generators rely on
vacuume-iube oscillators like this one.

Fig. 7. A cold-cathode, gas-filled tube
may also be used in the pulse generator.

70 TRANSDUCER ‘I TO AMPLIFIER
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known as ‘“double echoing,” the third
flash being caused by the reflected pulse
striking the boat's bottom, returning to
the sea bed and again bouncing up to
the boat, so making two round trips.

Scopes: Usually called “fish finders,”
indicators which display their informa-
tion on a CRT are becoming increas-
ingly popular for fishing purposes. An
accurately controlled, one-shot vertical
sweep is triggered each time a pulse is
transmitted. This produces a vertical
line on the face of the tube. The spot
travels from top to bottom, the retrace
being blanked. The zero flash is gener-
ally positioned so as not to show on the
screen, i.e., it is just ahead of (above)
the start of the sweep. Echoes appear
as horizontal deflections of the beam.
See Fig. 1. Since the speed of the moving
electron spot is predetermined and
fixed, its displacement from the starting
point at any given instant is propor-
tional to the pulse's travel time and
thus also the depth. The latter is read
from a vertical scale.

Meters: A less versatile indicator, al-
though perhaps easier to read., employs
a conventional meter movement, cali-
brated in feet or fathoms, as the display
element. Since the pointer obviously
cannot be in two places at once, such
an instrument cannot be expected to
double-echo or show the relative posi-
tion of fish above the bottom.

Depth Recorders

Recorders offer a means of obtaining
a permanent record of the depth and
the nature of the bottom, also of seeing
this record as it is being made on a chart
of electro-sensitive paper.
In addition to the circuitry for trans-
(Continuned on page 97)
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By EDWARD M. NOLL

Actual circuits used in commercial land-mobile two-way
radio equipment take advantage of the compactness as

well as the low-power requirements of the transistor.

IN TWO-WAY RADIO

‘).

AST month we discussed basic tran-

I | sistor circuits as applied to two-
way radio gear. In this article

we will discuss some of the transistor

circuits used in commercial two-way
radio equipment.

Transistor Exciter

A simplified schematic of the transis-
tor exciter of a G-E two-way radio unit
is shown in Fig. 10.

The crystal oscillator of the G-E
transmitter uses a Colpitts-like feed-
back arrangement to provide the proper
crystal excitation. Capacitors C, and C;
function as the feedback voltage divider.
Capacitor C, is a small trimmer which is
used to tune the crystal. In the two-way
radio services, frequency tolerance is
very tight. In fact, above 50 mc., the fre-
guency tolerance is 0.0005% . Conse-

BASE (I =

=
A1
n
n

guently. a frequency-adjustment con-
trol is included with the oscillator so
that it may be set precisely on fre-
quency. Transmitter adjustments must
be made by the holder of a Second Class
Radiotelephone license or higher grade.

A double-tuned resonant transformer
couples the output of the crystal oscil-
lator to the base input circuit of the
buffer stage. Notice that the collector
of the oscillator and the base of the buf-
fer are connected to low-impedance
points on the windings of the resonant
transformer. This arrangement permits
correct impedance matching and the
use of high-“@" resonant circuits. The
resonant transformer is tuned to twice
the frequency of the crystal.

The G-E transmitter operates in the
150-174 mc. band. The crystal frequency
falls somewhere between 5.5 and 7 mc.;

hence, a total frequency multiplication
of 24 is required. The multiplier stage
is used as a doubler, consequently the
over-all multiplication of the transistor
exciter is 4. The output of the multiplier,
through the low-Z coupling coil L. (in
xfmr. Zw), provides drive for a series of
vacuum-tube stages. These stages pro-
vide the additional multiplication and
amplification of the signal required to
bring the signal on frequency with an
output of 30 watts.

Notice that a meter test point is lo-
cated in the emitter circuit of the buffer
amplifier. After the crystal oscillator
has been set on frequency, the resonant
transformer Zuws is tuned for maximum
emitter current. Winding L., which is
part of resonant transformer Z.. be-
tween the buffer amplifier and the mod-
ulator, is now resonated for minimum

BiAS

CHECK
#03
1
1
Fig. 10. Somewhat simplified circuit dia- AUDI0 o | 2uni0 AP, — M(:.DI:ILTAET"ION olnl:e?"
gram of the radio-frequency exciter sec- INPUT
tion of a General Electric mobile xmtr. [
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emitter current as measured at Ju..

438
LF
-
Drwr

1B, g The emitter current of the multiplier
s M [ :q;’ can also be monitored. This test position
5. S lg}~ o permits the secondary of transformer
g5 i TriEy iR Z,x to be resonated for maximum emit-
@[3 5!}_ | = ter current. The collector circuit wind-
T B E— ing L, in Z,. is now resonated for emit-
O _:;; U le_hm B s ter-current dip.
gmﬁ_ e L 4 The modulator delay line is located
T -,_'»..g 4@ — | 24 : 53 between the buffer amplifier and the
LT e 4 §:$§ I multiplier. The audio variations on the
. O ie o 12 "R prab 3X, 5 delay-line bias circuit produce phase
D T A e g I 238 gusk i modulation of the r.f. signal as it passes
N o v IR Va5 ¥ between the buffer and the multiplier,
o !@" ':i |42 4 3 ‘r;’z S Suflicient phase modulation occurs to
B @3 ?i & ;«‘- 38, produce a final FM frequency deviation
. ___1:'*:’1 - of =5 ke. or *15 kc., according to FCC
| R |34, assignment.
! Transistor Receiver
________ J[ The completely transistorized re-
ceiver used in the Motorola “Motrac”
R radio set, Fig. 12, receives FM signals
= on one or two fixed, crystal-controlled
§ frequencies in the 150-162 mc. band. The
. Fig. 12. Motorola receiver receiver is of the doub.le-conversion su-
o . 54»3* r.f. und. first intermediate- perhe‘terodyne type with a total of 24
é 33 = frequency section circuits. transistors. .
] 4,. s ¢ Two-frequency operation of the re-
H [ . ceiver is accomplished by the addition of
¥ !I_ 13 another crystal oscillator. Only one fre-
—l= gt | quency can be received at a time, with
; ‘f'_‘*;fi @ (2, H a switch used to select frequencies. In
3| r s"';_. + : ig one position the switch completes the
i I ey - | !g d.c. path to ground for the transistor of
I, =r‘;’%:- —_—— X the No. 1 oscillator, permitting that
k=" — 7 stage to operate. At the same time it
Y l'_;;‘.;!ﬁ+ N opens the d.c. path to ground for the
oy Ay
ek | o mzar
I ===e 3 -
7|‘i qr@ﬂ i3, E IS by 3e
HINEA Sl 2 H
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Fig. 11. Transmitter-limiter cirevit.

transistor of the No. 2 oscillator, dis-
abling the No. 2 stage.

The r.f. amplifier consists of two tran-
sistor stages with a common-base cir-
cuit. The carrier signals received at the
antenna are coupled to the emitter of
the first r.f. amplifier by the impedance-
matching network in the input circuit.
The two r.f. stages of amplification im-
prove sensitivity and selectivity. The
gain of this section is designed to pro-
vide optimum signal-to-noise ratio in
the signals sent to the first mixer. Selec-
tivity is provided by use of very low-loss
coils and by critically coupling the input
and output circuits.

Notice that throughout the r.f. and
i.f. sections double-tuned interstage
transformers are employed. They are
not coupled inductively but by way of
small coupling capacitors. This method
of coupling permits the necessary band-
width to be attained and, at the same
time, sharp drop-off skirts are possible.

RF AMPL -2

FAEQ, SWITCH

RF AMPLFERS

LU L
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The transistorized exciter employed in General Electri¢c radio.

In this way off-frequency signal rejec-
tion is improved.

No neutralization is provided because
transistor amplifiers operating at high
frequencies with a common-base circuit
do not require neutralization. Excellent
stability is maintained without neutral-
ization.

A stable oscillator circuit is a neces-
sity for single-frequency operation. The
one or two crystals of the receiver have
the benefit of a heater to minimize fre-
quency drift with ambient temperature
change. A frequency multiplier follows
the receiver crystal oscillator. It has a
multiplication factor of five; three out-
put tuned circuits are used to shape and
emphasize the fifth harmonic compo-
nent and prevent the transfer of other
harmonics to the crystal diode mixer
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CR, that is employed in the circuit.

The mixer diode produces no voltage
gain. An extremely low loss is encoun-
tered in the mixer diode; however, this
is recovered in the if. amplification
stages which follow it.

The first i.f. section consists of three
capacitively tuned amplifiers and six
very high “@Q” toroidal coils with tuned
circuits. The frequency of the first i.f.
section is 12 me. The output from the
first mixer is matched to a low-imped-
ance coil and inductively coupled to a
high-impedance toroidal coil which has
a very high “Q” and high selectivity.
The impedance is stepped down to
match the low input impedance to the
base of the transistor amplifier.

September, 1961
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The three stages of i.f. amplification
follow. A low-impedance winding
couples the collector output of @: to the
primary resonant circuit (T.,). A second
low-impedance winding picks up a sta-
bilizing feedback voltage which is fed
back to the base circuit via capacitor C..
and resistor R.. Capacitor C.: provides
the coupling path between primary and
secondary resonant circuits. A low-im-
pedance secondary winding couples the
secondary resonant circuit (7.) to the
base of the next stage.

The output of the last 12-mc. i.f. am-
plifier is applied to the transistor second
mixer along with an injection signal
generated in the second local oscillator.
The second local oscillator frequency is
controlled by a crystal. This frequency
is 12,455 ke. The frequency of the second
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Fig. 13. The audio and the
squelch circuits are fairly
conventional arrangements.

Fig. 14. Transistorized power supply

nce of one of Molorola's transistorized sets.

local oscillator and the 12-me. frequency
of the first i.f. section is maintained
constant for all incoming signals. The
difference between the second local os-
cillator frequency and the first i.f. is the
second mixer output,

A five-stage 455-kc. second i.f. ampli-
fier section follows. This includes two
limiter stages to remove amplitude
variations. A semiconductor FM dis-
criminator is driven by the second lim-
iter.

When a signal is applied to the tran-
sistor limiter. shown in Fig. 11, the base
is driven positive with respect to the
emitter during the positive alternation
of the signal; the emitter junction is
then reverse-biased, causing the collec-
tor current to drop to zero. During the
negative half of the input signal, the
base becomes more negative, increasing
the emitter-to-collector current to its
maximum value, Thus, with a signal the
collector current is driven to cut-off and
maximum; and the limiter produces an
output signal of constant amplitude,

The Motorola audio amplifier and
squelch circuit are shown in Fig. 13. Au-
dio signal reaches the input audio am-
lifier from the volume control. Signals
are amplified in the push-pull driver and
push-pull output stage, supplying as
much as five watts output to an 8-ohm
speaker.

The squelch circuit consists of a noise
limiter, noise detector (rectifier), and
transistorized d.c. control stage (switch-
ing circuit). The purpose of the squelch
circuit is to eliminate disturbing noise

(Continued on page 8)

used for two-way mobile radio equipment.
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THE "SIM

By HARTLAND B. SMITH, wsvvp

PLE -TALKIE”

An ultra-simple hand-held trans-receiver for the ham
who can use a very short-range talk-back system. The
power input is 10 mw.; range is several hundred feet.

AYBE you were perched atop a sixty
M foot pole making an adjustment to
your beam antenna or maybe you
were in a neighbor’s living room check-
ing out a case of TVI. Whatever the
circumstance, there is little doubt that
at one time or another you have found
yourself in a position where you needed
a pocket-sized rig to provide instanta-
neous two-way communication hetween
your shack and some nearby point.
Even though most hams recognize the
utility and convenience of hand-held

transceivers, few fellows have bothered
to construct these interesting little
gadgets because of circuit complexity
and component cost. The ‘“Simple-
Talkie,” shown in the photographs, was
designed specifically to overcome both
of these problems. Since it requires only
one transistor and a single crystal diode,
the unit is not only easy to build, but
inexpensive, as well.

The Circuit
The transmitter section contains a

Cirevit diagram of the ‘“Simple-Talkie” shows that it consists of a modulated,
crystal-controlled transistor oscillator and o simple crystal-detector receiver.
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2N373 transistor which acts as a 21-mc.
third-overtone crystal oscillator. Al-
though primarily an i.f. amplifier, the
2N373 was chosen because it costs less
than $2.00, provides useful output at
high frequencies, and has an adequate
collector dissipation rating for this par-
ticular application, Modulation is ac-
complished with a carbon microphone
which is coupled to the 2N373 emitter
by C,.. Current for the microphone is
supplied by the same battery that pow-
ers the oscillator.

R+—10.000 ohm, V; w. res.

R2,Ri—-560 ahm, V3 w. res.

R:—50.000 chm, ¥ w. res.

Cr—30 pf.. 15 v. elec. rapacitor

C—1000 puf. disc ceramic capacitor

Cr—3-30 ppf. mica trimmer

C..Cs—4700 pyf. disc eeramic capaciter

Co——150 upf. mira capacitor

C:— 0 puf. var. capacitor ( Hammarlund
APC-1H0-B ar equiv.)

RFCLRFCr—2.5 mhy. r.f. choke (Grayburne
F-25 “Ferri-Choke™ or equiv.)

L—17 4. 820 wire, 8;” dia., 3/16" long (B &
W 3007 ) tapped & 1. from C, end

L:—6 t. £22 wire, 83" diam., 3/16” long (B &
w3008

TS—Two-screw terminal strip

Ni—D.p.d.t. slide switch

Ju,Pr— Miniature 2-pin plug and jack
(Lafayetie MS.284 or equiv.)

CR— IN5{ crystal diade

Bi—9-volt battery (Burgess 2N6 or equiv.)

Xtal.- -21-me, third-avertone quartz crystal

Mic——Carbon microphane (see text)

Vi—2N313 transistar

I—Crystal or high-Z magnetic earphone

ELECTRONICS WORLD


www.americanradiohistory.com
www.americanradiohistory.com

The receiver tuning capacitor, C:, has
sufficient range to cover the 14-, 21- and
28-me. bands. Of the six lower fre-
guency ham assignments. these are the
ones where the majority of heam an-
tenna checks are made and where most
cases of TVI occur. The crystal detector
is conventional, except for RFC, and
RFC.. These chokes isolate the crystal
earphone cord from the rest of the cir-
cuit, at least as far as r.f. is concerned.
Consequently, a 3-foot length of fine
wire may be wound around the cord to
act as an antenna. Without the chokes,
much of the energy picked up on this
antenna wire would he shorted to ground
by the capacity coupling that exists be-
tween it and the earphone cord that is
used.

Construction

The case can be constructed of %"
Masonite. Fasten the front, sides. top,
and bottom together with good quality
glue or cement. The removable back
should be held in place with screws that
go into the small blocks of wood which
are visible in the rear-view photo. One
of these is in the upper right-hand cor-
ner while the other is just above the
battery compartment near the left side
of the case. Be sure to drill a small hote
in the back to allow for screwdriver ad-
justment of C..

The outer dimensions of the “Simple-
Talkie” are 614/"x31g"x 1%4". If you
want to use subminiature parts and a
jeweler's loupe, vou can undoubtedly
come up with a much smaller version.
However, as it stands, the “Simple-

Talkie' will easily fit into a jacket
pocket. By steering away from extreme
compactness you'll find that the wiring
process is made much less difficult.

A 2"x 27" piece of %s” thick Bake-
lite acts as the transmitter chassis.
Mounting holes for the transistor and
crystal sockets, as well as small holes
for the leads of the various parts, must
be drilled in the board. With the excep-
tion of C. and C, all components are
mounted on one side of the board with
their leads passing through to the other
side where the interconnections are
made. This style of construction is al-
most as compact as a printed circuit.
For the home builder it is much more
practical since it allows him to make
revisions without having to etch a new
board.

A carbon microphone cartridge re-
moved from a swrplus handset or chest
microphone will provide adequate out-
put 1o modulate the 2N373. The author
used a Western Electric T-1 unit. Dial-
drive cement holds it in place behind
an opening in the front panel. Connec-
tions are made 10 the cartridge by sol-
dering directly to the silver electrodes
on its back.

Testing & Operation

Test the transmitter before you
mount it in the case. Temporarily con-
nect the battery. Sel your communica-
tions receiver to the frequency in the
21-me. band marked on the third-over-
tone crystal. As you tune C. through its
range, the signal from the transmitter
should be heard in the receiver. If it

isn’t, carefully recheck the wiring. The
circuit isn't tricky and the oscillator
ought to start without difficulty. A num-
ber of iransistors and crystals were
tried in the original *“Simple-Talkie"
and theyv all worked right off the bat.
Measure the current drawn by the os-
ciltator. It should be in the vicinity of
1to 1's ma.

Now connect the mike and talk into
it. The audio quality won’t be hi-fi. but
if the unit is working properly, the
speech signal will be satisfactory for
comnmunications purposes. After you
have checked out the transmitter,
mount it in the case, along with the
receiver components, and fimish wiring
the unit.

Antennas & Range

A number of different antenna types
may be used with the “Simple-Tatkie.”
When vou're climbing around on a roof
or are up on a tower, vou won't want
to bother with a whip. Under these cir-
cumstances, you can use the wire pre-
viously referred to which is wrapped
around the earphone cord. Tape one end
of this wire near the phone and spiral
wind it along the cord. Solder a lug to
the other end and connect it to terminal
“A" of TS,. This arrangement will work
satisfactorily as long as you are within
approximately 100 feet of the beam or
other antenna which is tied to your
home rig.

When greater range is desired, re-
move the earphone antenna from “A”
and connect it to terminal “G” of T8..

(Continued on page 74)

The inexpensive device shown here contains @ 21-mc. radiophone transmitter and a receiver thot tunes the 14-, 21- ond 28-mc.
omateur bands. It provides o convenient two-way communications link which aids in making transmitter, antenna, and TVI tests.
Nole that the unit is not recommended for Citizens Radio use. Outside and inside views of the home-built device are shown.
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Electrophoresis:

®@ TECHNIQUES @ APPLICATIONS e MAINTENANCE @
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By JOHN R. COLLINS / The electrical properties of complex molecules,

like proteins found in living tissues, permit separation and
identification. This facilitates blood analysis and other lab tests.

LL living cclls, animal and vegetable, are constituted
A of proteins, so it is not surprising that medical and
hiochenical laboratories devote much effort to sep-
arating and examining protein materials. The task is not casy,
for protein molecules are large, heavy, and quite complex,
being made np of strings of amino acids which, in turn,
are composed of clusters of carbon, hydrogen, oxvgen, nitro-
gen, and sometimes other atoms, Their electrieal properties
in solution will startle clectronie technicians accustomed to
dealing with more elementary particles, Modem cleetronice
devices, however, have gone far towards taking the witch-
craft out of protein analvsis and making it a science.

Proteins are separated and analvzed by an electrochem-
ical process called electrophoresis (Greek for “bome by clec-
tricity”), a system based on the ability of an clectrie current
to transport charged particles in solution. Although many
solutions, including spinal flnid and tears, have been examined
clectrophoretically, most research has centered on blood
seram—the clear, slightly vellowish liquid which remains
when blood is allowed to clot and the blood cells and fibrin
have been removed.

Blood serum is composed chiefly of the protein materials
globulin (subdivided into elpha 1 and 2, betq, and gamma
tvpes) and albumin, Their relative concentration in the blood
is not constant, bt varies with ccll metabolism, Electro-
phoresis provides a means of comparing the concentration

PHOTOGRAPHIC
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Fig. 1. Elementary apparatus for electrophoretic analysis.
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Fig. 2. Filter-paper strip with separate bands of proteins.
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of proteins in a patient’s serum with a normal sample,

Much literature has been compiled on the relationship be-
tween the concentration of blood proteins and various physical
disorders, Cirrhosis of the liver, for example, is characterized
by a marked deerease in albumin and an increase in ganuna
globulin. An clevation of heta globulin, or sometimes of alpha
2 globulin, occurs in multiple mycloma, a disease attacking
the bone marrow. A deficiency of gamma globulin appears
to be related to unusual susceptibility to virus infections.

Electrophoresis is uscful not anly for diagnosis—it is valu-
able also for following the success of measures taken to cure
disorders.

Basic Theory

Migration of jons in solution to charged electrodes is a
familiar process, Less familiar is the migration of larger
particles, often composed of many molecules. However, scien-
tists discovered many vears ago that clay particles in muddy
water would migrate if clectrodes were placed in the water
and a battery connected across them. The phenomenon was
traced to partial ionization, a condition in which atoms or
molecules on the surface of particles become ionized while
the rest remain wncharged.

Because of their huge size, protein molecules behave like
large particles and are subject to partial ionization, Unlike
most other particles, however, protein molccules may carry
cither a positive or negative charge, depending on the acidity
of the solution in which they are dissolved. This unusual
characteristic is traced to partial fonization,

Protein molecules contain (among other elements) an
amino group (NH., ) and a carboxyl group (COOH). In very
acid solutions, the amino group forms the positive jon, NHy +,
while ionization of the carboxyl group is blocked. In less aeid
or alkaline solutions, the carboxyl group forms the negative
ion, COO—, and ionization of the amino group is blocked.
Consequently, a protein molecule may be attracted to either
the positive or negative electrode, depending on the acidity
of the solution containing it,

Each tyvpe of protein has an aciditv at which its tendency
to ionize is minimum. This is called its isoelectric point.
Positive ions form if the surrounding solution is more acid,
negative jons if it is less acid; at the isoelectrie point, however,

ELECTRONICS WORLD
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the forces are in balance and praetically no ions are formed.
It follows that conductivity is also minimum at the isoelectric
point, since there are few charged particles to carry current.

The electric charge associated with a protein moleeule in-
creases as the acidity or alkalinity of the surrounding solution
gets farther from the isoelectric point. Because they have
different isoclectric points, cach type of protein molecule will
carry a different charge in a given solution. The speed of
migration depends on the charge and molecular weight (also
different for cach type of protein) and these differences form
the basis of electrophoretic separation.

Apparatus

The first experiments in electrophoresis were carried out
in U-shaped tubes, as in Fig, 1. The mixture of proteins to be
analyzed is dissolved in an electrolyte, called a buffer solution,
and placed in the bottom of the tube. More buffer is then
poured over the mixture, and a d.c. voltage impressed across
it. Since the speed and direction of the protein molecules are
determined by their weight and charge, molecules of the same
type will all travel together at the same speed to form a dis-
tinct layer in the solution, If several proteins are present, as in
blood serum, several layers will be formed. A light beam
directed through the tube is diffracted by the various layers
and then focused on a photographic film. Information on the
nature and concentration of the ingredients is obtained by
analyzing the resulting pattern.

The mocing-boundary method, as this process is called,
does not permit complete separation of the constituent pro-
teins. Consequently, much present work is carried on in a
supporting medium rather than in solution. When strips of
filter paper are used as a supporting medium, proteins can be
completely separated, and for this reason the process is called
zone separation.

Paper Electrophoresis

The apparatus used for zone separation on filter paper is
shown in Fig. 3. Two electrophoresis cells are displayed at

the left. Each consists of a rack to hold the filter-paper strips,
a Plexiglas container, and tanks to hold buffer solution. The
paper strips, held in place with rubber pegs, are kept damp by
means of paper wicks which extend from the strips to the
tanks of buffer solution. Elcctrical contact is made by means
of platinum electrodes extending the length of the cell.

The buffer-solution level must be high enough to cover the
lower end of the wicks but not to touch the paper strips
directly. The top of the Plexiglas cover has a slit running its
entire length, which is normally covered with a strip of tape.
About 15 minutes before beginning a test, the tape is peeled
back, buffer solution is poured over the strips to wet them
thoroughly, and the tape is replaced. When the excess liquid
has drained off the strips and the cell is saturated with water
vapor, the tape is again peeled back just long enough to permit
the test sample to be applied in a narrow band to each strip.
The tape is then replaced before too much water vapor
escapes.

When these preparations are finished, the cell is connected
to a regulated power supply, pictured in the center of Fig. 3.
From 6 to 24 hours are needed for the proteins to separate
into individual groups. During that period, it is important that
the output of the power supply remain constant and that
the moisture level be maintained in the cell. The cell must
be kept away from direct sunlight or other sources of heat,
since the mobility of the particles increases with temperature.
It must also be kept sealed, since water vapor lost through
evaporation is replaced by buffer solution, and this tends to
change the acidity.

When separation is complete, the strips are removed from
the eell, dried in an oven, dyed with a suitable dye—usually
bromphenol blue—and thoroughly rinsed. The result is a strip
with clearly defined pigmented bands, as shown in Fig. 2.

Proteins can be identified by the distance they migrate
in a given period and at a known voltage. The relative depth
of color is proportional to the amount of protein in each band.
The filter paper itself does not retain the dye. An instrument
called a recording densitometer, shown on the right in Fig. 3
and in some detail in Fig. 4, is used to
determine the depth of color in the
bands. For simplicity, only the most es-
sential features have been portrayed. A
densitometer must also have a lens sys-
tem to focus the light, an adjustable slit
for zeroing the instrument, and a con-
stant-speed motor to drive the filter-
paper strip and the recording chart.

The operating principle is not difficult
to understand. Light from a tungsten
lamp passes in a narrow beam through

(Continued on page 100)

Fig. 3. Zone-separation apparatus: two cells {left), power supply, and densitometer iright).

Fig. 5. Typical curve traced by a recording densitometer. Jp

Fig. 4. The essential parts of the recording densitometer.
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Below
the
Broadcast
Band

HERE are many radio old-timers
Twho vividly remember the long-wave

radio stations which, in their day,
used to provide hours of listening en-
joyment in the form of code practice
material, regular press copy, weather
information, and time checks. There are
many newcomers to radio who became
familiar with the low-frequency serv-
ices, with the multitude of marine radio
beacon, aeronautical radio beacon, and
aeronautical range stations, through
their work in the Armed Forces during
World War II and the Korean conflict.

Even so, the author has found that
there are many persons actively en-
gaged in electronics who are completely
unaware of the considerable activity
“below the broadcast band.” The author
was mildly surprised himself when he
noticed, several months ago, an article
announcing the new standard-frequency
stations, WWVL and WWYVB, which op-
erate on 20 and 60 kc. respectively.
That's right, kilocycles!

The purpose of this article is to give
you an idea of what goes on “below the
broadcast band” and to show how, with-
out too much effort or expense, you can
build a simple converter for your pres-
ent receiver in order to tune the fre-
quency range between 10 and 530 kilo-
cycles.

Frequencies & Uses

First of all, what are these low-fre-
quency bands called and why would
anyone want to operate a transmitter
on these low frequencies? The nomen-

G
OSCILLATOR TUNING

BAND SWITCH

Front-panel view of the low-frequency converter constructed by the author.
The output frequency of the unit is ot the low end of the broadcast band.

clature for the frequency bands covered
by this article is indicated in Table 1.
The uses to which the frequencies from
10 to 510 kilocycles may be put are
determined by international treaty.
These allocations are shown in Table 2.
The frequencies from 30 to 300 kc. are
normally used for long-distance ground-
wave communication. Frequencies in
the medium band, covering 300 to 3000
kc., are usually used for long-distance
communication over sea water or me-
dium-distance communication over land.
The use of ground-wave for transmis-
sion at low frequencies, providing suffi-
cient power is used, permits 24-hour-a-
day coverage of large global areas
whereas sky waves cause fading and are
subject to daily, seasonal, and other
variations, due to the change in iono-
spheric conditions.

It was found, many years ago, that
the use of frequencies well below 500 kc.
in the northern latitudes (above 60 de-
grees North) was an effective means of
maintaining radio communications dur-
ing the magnetic disturbances or auro-
ral conditions which sometimes
prevented propagation of the higher
frequencies entirely. Since very-low fre-
quencies make use of the ground wave
for transmission, stations operating on
these frequencies may be found coming
through in fine style morning, noon, and
night all through the year.

As far back as 1923, AT£T was oper-
ating a single-sideband transatlantic
radiotelephone circuit on 55 ke. Even
after the transatlantic and other cir-

Table 1. Nomenclature for the frequency bands described in accompanying text.

Frequency

Range

3-30 kilocycles
30-300 kilocycles
300-3000 kilocycles

Frequency
Subdivision

Very-low
L.ow
Medium
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cuits shifted operations to the higher
frequencies, the low-frequency station
was maintained as an emergency link
with Europe when magnetic storms
would virtually wipe out all higher fre-
quency communications.

Not long ago, in November 1960, high-
frequency radio conditions were the
poorest that they had been in six years.
A solar eruption took place on Novem-
ber 12 and on November 13 a high-
frequency radio blackout existed to al-
most all areas of the world. During this
time, the author was making checks on
the low-frequency converter, which will
be described later, and was able to copy
many of the foreign c.w. stations oper-
ating in the v.l.f. region without diffi-
culty. The reason for maintaining these
very-low and low-frequency stations is
obvious, especially today when break-
downs of foreign communication
circuits are intolerable. There are, how-
ever, several other reasons for main-
taining the existing stations and for
adding new and higher powered stations
to the v.1.f. spectrum.

The U.S. Navy operates quite a num-
ber of stations in the very-low and low-
frequency bands. These stations are
capable of running tremendous power
in order to transmit information to
Navy submarines lurking some 90 feet
below the ocean surface. One such sta-
tion is located at Jim Creek, Washington
and can deliver a megawatt into its
antenna system. This station is pres-
ently being keyed via a high-frequency
radio link from San Francisco and uses
the call NPG. Another Navy station,
NBA in Panama, transmits timing sig-
nals on 18 ke. These signals consist of a
keyed carrier of 300 milliseconds’ dura-
tion, conforming to a particular pattern.
This station operates 24 hours a day,
seven days a week. WWVL, the National
Bureau of Standards' station at Boul-
der, Colorado, has been transmitting
continuously on 20 kc. since April 5,
1960 and is presently delivering 10 kw.
to the antenna. WWVL transmissions

ELECTRONICS WORLD
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Top chassis view. The r.f. tuning capacitor is actually made up of all three
gangs of C: wired in parollel. For oscillator tuning, a single gang is used.

have heen heard as far as 9000 miles
from Boulder. Plans call for raising the
power to 40 kw. and later to 300 kw.
WWVE, another Bureau of Stand-
ards’ station at Boulder (formerly
KK2XED has been operating on 60 kc.
with an effective radiated power of 1.5
w. This station can be received at dis-
tances up 1o 1700 miles, using special-
ized narrow-hand receivers and phase-
lock systems. According to the Bureau,
it is expected that the radiated power
from WWVB will be raised to 6 kw.
within the next yvear. Incidentally, the
Bureau is quite interested in reports

concerning special uses of the 20 and
60 kc. broadcasts from Boulder.

One might wonder why these stand-
ard-frequency stations are operating on
such low frequencies. The reason is that
the 20 and 60 ke. transmisions get away
from the small, but significant, errors
that result from ionospheric propaga-
tion of the higher standard-frequency
transmissions. The need for extremely
high accuracy in frequency and time
measurement, together with the neces-
sity for covering the globe irrespective
of propagation conditions are the prime
reasons for the shift to v.Lf.

S ——— e T I e —
By RICHARD A. GENAILLE

Design of sensitive low-frequency
converter for 10 to 530 kilocycle
range. World-wide submarine

and marine communications,
aircraft beacons, weather and time
signals may be heard vio

communications or broadcast set.
i ——— . ¥ === "}

In addition to providing the military
with another useful communication
channel and the scientist with a means
forr ohtaining accurate technical infor-
mation, the lower frequencies supply
much useful material for almost anyone
who may care to tune in. The experi-
menter can make good use of the stand-
ard-frequency transmissions for accu-
rate calibration of audio-frequency and
r.f.-signal generators. The ham or
would-be ham who wishes to get in some
code copying practice can find a number
of civilian and military stations on the
air sending excellent practice material

Fig. 1. Circuit incorporates balanced mixer 1o remove the local-oscillotor signals os well as 6 low-pass
filter network 1o attienuate local broadcast station signals. An external power supply that will deliver
250 volts ot about 50 ma. and 6.3 volts at about 1.5 amps will easily hondle the circuit requirements.

220 okm, '3 w, res.

39.000 okm, I w. res.

10,000 ok, T w. res.

10,000 ohm, V5 w. res.

Rs, Re—100,000 okm, V; w. res.

Riy Re—=510 akm, V3 w. res.

R——1000 ohm linvar taper pot (“Mixer Bal
ance’’)

Rio—1000 ohm, I w, res.

R 27,000 okm, I w. res.

Ri—75,000 akm, 2 w. res.

R.—856,000 okm, 2 w. res.

Ro— 47,000 ahm, V3 w. res.

Ci, Co—.01 pf. mica capacitor

C—36-1100 ppf. var. capacitor with trinimer
{Alied 60 If 726 or equiv. with all three
gangs connected in paralivi. “R . F, Tuning’)

Co—.001 pf, dise ceramic capacitor

Ci. Cosy Coo—.1 pf. paper eapacitor

Co, Co—18.3 ppf. capacitor (Cemtralub Type
TCZ 1S upf. and 3.3 ppf. conmected in paral-
lel)

C:—61 ppf. capacitor (Centralab Type TCZ
31 ppf. and 10 ppf. connected in paratlel)
Cv—16.8 puf. capacitor (Centralab Type TCZ

10 puf. and 6.8 ppf. comnected in parallel)
Cw, Cizy Cuse Cro—01 puf. paper capaciter
Co—70-480 ppf. mica trimmer
Ci—100 ppf. silver mica capacitor
Cu;—82 ppf. silver mica capacitor
Ci—002 pf. silver mica capacitar
Cu—15-468 puf. var. capacitor with trimmer

(Allied 61 H 059 or equiv., use ane gang

only, “Oscillator Tuning')
L—45-215 mhy. horiz. linearity cail (Miller

#6330 ar equiv.)

L1560 mhy. horiz. linearity coil ¢ Miller
6319 or rguiv.)

Lr—4-30 mhy. horiz. lincerity coil {Miller

263185 or equiv.)

XXX

September, 1961

PALANCED wrxER

L858 mhy. horiz. linearity cail (Miller
56313 or eguiv.)
L—-300 phy. peaking cail (Miller 76155 or

rquiv.t

Lo, L;——3.3 mhy. chake coil {Miller £976 or
equiv.)

L.——+.7 wmhy. chkoke coil (Miller 3978 or
ryqniv. }

L.—3.9 wmhy. choke coil (Miller 2977 or
equiv. )

L—5.6 why. choke coil (Miller 5979 or
equiv.)

L 2.7 wmhy. choke coil (Miller 975 or
roniv.)

-

Osc. cail for 175 ke i, (Miller £5181-K

www.americanradiohistorv.com
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e W
or eguiv.)
J.U.hf-type coaxial connector { Amphenal

50)-239)
8,—5.p. 5-pos. non-shorting switch (Centralab
21000 or equiv.)

'S+ Twa-terminal strip (Birnback 21260 or
Cquiv.
TS, Three- or four-terminal sivip (Millen

237314 or equiv,)

T 540-1708 ke, ant. coil (Miller #4320-4 or
equiv. with low-impedance primary con-
ueeted to onipnt conmector, see text)

V.—6CH6 tube

Vo, Vi—64U6 tube

Vi 6CH tube
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Fixed, Maritime mobile, Radio navigation

Aeronautical mobile, Aeronautical navigation

Aeronautical mobile, Aeronautical navigation

Aeronautical mobile, Aeronautical navigation,
Maritime navigation (radio direction finding)

10-14 ' Radio navigation

14-90 Fixed, Maritime mobile
90-110

110-160 | Fixed, Maritime mobile
160-200 Fixed

200-285

285-325 Maritime navigation (radic beacons)
325-405

405-415

415-490 Maritime mobile

490-510 | Mobile (distress and calling)

Kilocycles Service .I
]

—

Table 2. Partial listing of various services and their frequency allocations.

in the form of regular press copy or code
groups.

Again, for the ham or other experi-
menter, there are at least a dozen sta-
tions sending radioteletypewriter sig-
nals. These stations are on continuously,
making it possible to copy for extended
periods of time in order to make adjust-
ments to one's equipment. Many persons
will find that copying DX signals on the
low frequencies can be a most fasci-
nating pastime. Still others may make
considerable use of the very detailed
weather information available from the
aeronautical range and navigation sta-
tions operating in the medium-fre-
quency range. The biggest problem will
be what to use for receiving the very-
low, low, and medium frequencies.
Receivers for these bands are not ex-
actly easy to come by, even on the
surplus market.

Low-Frequency Converter

Low-frequency receivers are not read-
ily available unless one has inherited
one from World War I days, however,
a most satisfactory arrangement is to
use a converter in conjunction with a
reasonably good general-coverage re-
ceiver. A converter to tune the low fre-
quencies can be constructed quite easily
and without all of the problems con-
fronting the builder of a v.h.f. or u.h.f.
type converter. The one constructed by
the author worked so well, even as a
breadboard model, that it is quite pos-
sible others interested in low-frequency
work will wish to use the same or sim-
ilar arrangement,

The unit shown in the photographs
covers the range from approximately
10 ke. to 530 ke. The i.f. output is set
at 540 ke. and feeds directly to the an-
tenna connector on the author's general-
coverage Hallicrafters SX-96 receiver.
All of the components used are standard
broadcast and TV receiver replace-
ments, obtainable at most radio parts
dealers. Those who use the components
specified in the parts list can use the
photos as a guide to parts layout.

The schematic of the low-frequency
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converter is shown in Fig. 1. V, is a
6CB6 used in a common circuit ar-
rangement as an r.f. amplifier. In order
to make use of a reasonably priced
tuning capacitor, it was decided to pro-
vide coil bandswitching. The cost of
larger capacitors which would cover a
greater tuning range and possibly result
in the elimination of one or more coils
is hardly justifiable in view of the con-
siderable hop in price when going from
the inexpensive three-gang tuning ca-
pacitor to something larger. Four hori-
zontal linearity coils are used, together
with a peaking coil, to obtain the cover-
age desired. Coil L, covers the 10 to 20
ke. range, L. covers 20 to 40 kc., L. cov-
ers 40 to 100 kc., L, tunes 100 to 200 kc.,
and peaking coil Ls; takes the unit from
200 to 530 kc.

The filter following the r.f. amplifier
may or may not be required depending
on the proximity of local broadcast sta-
tions. This filter, consisting of coils L.«
through L. and capacitors C. through
C., is designed to attenuate all signals
above 530 kc. with extremely high at-
tenuation at the i.f. output of 540 kec.
At the author's location at least three
broadcast stations are within a few

miles and cause some “birdies” to ap-
pear on the dial at various points if the
filter is not used.

The oscillator tube, a 6C4, is used in
a conventional Hartley circuit. The
tuning range is approximately 550 to
1070 ke. As would be imagined, the sta-
bility of the oscillator at the frequencies
tuned is extremely good.

Since, at the very-low frequencies, the
oscillator is tuned to within 10 Kkc. of
the i.f., it was decided that because of
the variation in selectivity of general-
coverage receivers it would be advisable
to attenuate the oscillator frequency
in the mixer circuit. This called for some
type of balanced mixer circuit which
would not only attenuate the input sig-
nal but the oscillator signal as well,
leaving only the 540-ke. beat at the out-
put. The circuit in which V. and V. are
used performs the mixing function well
and provides the desired attenuation.
This balanced mixer is unique in that
single-ended inputs can be used and
single-ended output is available, thus
eliminating the need for balanced push-
pull drive and simplifying the circuit
arrangement. R: is the mixer balance
control whose adjustment will be de-
seribed later.

QOutput transformer 7, is an antenna
coil normally used to match a low-im-
pedance antenna to a high-impedance
grid cireuit. In this circuit the coil is re-
versed in order to provide a better
match to the receiver input. Present-
day receivers are usually designed for a
fairly low input impedance, on the order
of 50 to 300 ohms.

Construction of the unit is straight-
forward., with no gimmicks or other
tricks required to obtain satisfactory
performance.

Alignment of Converter

Alignment of the converter is quite
simple. After checking the wiring,
power should be applied and the unit
permitted a short warm-up period. Dur-
ing warm-up connect a short length of
wire to the general-coverage receiver
antenna terminal and set the receiver
to tune the broadcast band. Place the
short antenna from the receiver near

(Continned on page 90)

Under-chassis view. Terminal strip at chassis rear is for connection of supply.
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Fig. 1. Sine-wave frequency is usvally unaffected by bias shift.

EW TV circuits have undergone
Fas much change as the horizontal

oscillator. This vital circuit is in-
volved in more than one function. The
force that drives the electron beam
across the CRT face is ultimately de-
rived from it. The high voltage that
makes the beam possible also stems
from this source. Simplification, im-
proved performance, and greater relia-
bility—characteristics that do not al-
ways go hand in hand—have been the
reasons for modification. Recent Motor-
ola receivers use an oscillator that rep-
resents an interesting reconciliation of
the advantages sought.

A review of horizontal oscillators,
past and present, illustrates the prob-
lems. Early sets used sine-wave gener-
ators, which provided high-leve! output
but became unwieldy because of the re-
quired auxiliary circuitry. In addition
to a phase detector for noting frequency
deviation, a reactance-tube stage was
needed to obtain oscillator correction.

Thus the shift to forms of multivi-
brators or blocking oscillators occurred.
These two were simpler in that they
eliminated the elaborate reactance tube,
as frequency could now be controlled by
direct application of the correction volt-
age to an oscillator grid.

With the advent of the present wide-
angle picture tubes, however, increased
deflection power was needed—more
than could be developed directly from
the output of a multivibrator or block-
ing oscillator. Following up such circuits
with additional amplifiers meant adding
more stages-—the very reason for which
the sine-wave oscillator was ahandoned.
The Motorola circuit, a modification of
the sine-wave oscillator, eliminates the
reactance tube and its associated parts
while providing all the driving power
needed. It simultaneously reduces com-
plexity, improves noise immunity, and
is more reliable. This is accomplished
with a design change that makes fre-
quency control possible by direct appli-
cation of a d.c. voltage to the oscillator
grid.

To understand the difference, we
must recall why the conventional sine-
wave oscillator does not lend itself to
such control. The time constant of its
grid-leak resistor and capacitor is long,
so that grid bias does not fluctuate. Sup-
pose we chose to change this bias—say

September, 1961

GRID-LEAK BIAS
{LONG TIME CONSTANT)

NEW
HORIZONTAL
OSCILLATOR

FOR TV

By LOTHAR STERN, Motorola Inc.

A modification of the old
sine-wave circuit combines
its advantages with those
of more recent generators.
[ e e

through the addition of a small, positive
voltage in series with the normal, grid-
leak bias, as would be achieved by direct
application of a d.c. control voltage. The
solid lines in Fig. 1 show the normal bias
and normal grid waveform in such a cir-
cuit. The broken lines show the reduced
bias resulting from the addition of a
positive voltage and the corresponding
waveform.

The zero-bias line may be used to ob-
serve whether a frequency change has
occurred. With it, we can measure from
a point in one sine-wave cycle to the

Fig. 3. Effects of grid-vollage changes.

GRID VOLTAGE
o

ALGEBRAIC SUM OF
“5INE-WAVE AND CA-
PACITOR DISCHARGE

CAPACITOR DISCHARGE TIME =

www.americanradiohistorv.com

Fig. 2. Operation with long and short time constants compared.

corresponding point in the next cycle.
This interval is exactly the same for the
original waveform (7T,) as it is for the
one that occurs after the bhias shift (7).

Suppose that the stage was originally
biased so that plate conduction would
occur only during the upper portions of
the positive-going halves of the sine
wave. The interval between the start of
plate-current pulses is shown as 7.
When bias is reduced, the plate pulse
(T,) would start sconer, but the interval
would not be changed. In other words,
there would be a slight shift in phase,
but frequency would be the same. Ac-
tually there would be a short-term in-
crease in frequency while the bias 1wus
changing, but this would quickly revert
to normal frequency due to the self-neu-
tralizing property of the bias,

Introduction of a negative voltage to
increase bias would similarly fail to al-
ter frequency. In addition, this could
produce instability by increasing total
bias to the point where amplitude of the
oscillations in the tank circuit might not
he high enough to produce grid conduc-
tion at the peak of each cycle.

The characteristic opposition to fre-
quency change, however, can be modi-
fied by reducing the values of the grid-
leak resistor and capacitor to shorten
the time constant substantially. The re-
sultant bias will no longer be fixed, since
the capacitor will be permitted to dis-
charge appreciably during each cycle of
oscillation and then to recharge. This
brings about more than one noteworthy
deviation from the normal situation al-
ready described.

In Fig. 2, the normally fixed bias ob-
tained with a long time constant is again
shown, along with the oscillator output
{waveform A) associated with it. Also
shown is the fluctuating bias voltage at
the grid, resembling a saw-tooth, due
to the discharging and charging of the
capacitor when a short time constant is
used.

The total grid voltage at any instant
is actually the algebraic sum of the volt-
ages due to tank-circuit oscillation and
bias variation at that instant. Thus if
we combine the voltage waveform for
the fluctuating bias with that of the
oscillator tank (waveform A), the re-
sult is waveform B.

The firing or cut-off point of the tube,

(Continued on page 96)
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DOMESTIC REPLACEMENTS for

This list of available types for current models in 24 brands,

European as well as Japanese, is based on specific applications

and sets rather than mere transistor-to-transistor correlation.

HE USUAL list of transistor equivalents gives the

I number of each foreign-made type and, along with it,

the number of the type made in this country whose
characteristics correspond most closely to the former. The
approach used here, which is quite difterent, was chosen for
more reasons than the mere sake of novelty.

The receivers in question need not have been made abroad
themselves. It often happens that radios are put together here
with transistor complements obtained from other shores.
Nevertheless, with few exceptions, the transistor tvpe num-
bers on foreign-made units difter from designations used in

this country. This is true even where readily available, Amer-
ican-made types are highly similar in hoth electrical and phys-
ical properties—a fact which helps make direct replacement
easier.

Transistors are not the only semiconductors used in many
of the circuits in question. Since the problem of relating dis-
similar type numbers carries over into the replacement of
crvstal diodes, equivalents for imported detectors are also in-
cluded in the listing.

The reasons for using the receiver and the application as
the basing points for choosing a replacement, rather than the

) O D OR 0 OR K OR RE? OR R
CHANNEL-MASTER
6501 2773 —— 2174 i — 21520 —_ 2166 2N649 2166 2N649
| 6502 2173 — 2176 | —— T21s20] —— 2766 | 2N649 | 2166 | 2N649
| 6503 2173 —— NS e 2165 | 2N649 [ 2765 | INS49
6504 2173 —— | 2176 | —— 2165 | 2N6a9 [ 2165 | IN649
[ 6508 25A52 —— | 2549 —— 25453 — 25B54 | 2N40¢6 [ 25B56 | 2N40B
6509 25A52 — 25449 _— 2SAS3 —_ 25BS4 | 2N406 | 25BS6 | 2ZN40B
6511 25A52 | 2N412 2553 ZN410 2553 2NATO 2544 2N 406 2556 2N408
6512 2560 —_ 2553 IN4I0 2545 2ZN410 2544 2N406 2556 2N408 2544 IN406 A.G.C. Ampl.
6514 T 2560 —— 2558 2N4I0 2545 IN410 2544 IN40S 2556 2N408 2544 N0 A.G.C. Ampl.
COLUMBIA
400 2552 2N412 2553 2N410 2545 IN410 2556 2N408
600 2552 IN412 2553 2N410 2545 IN4TO 2554 2N 408 2556 2N408
610 0C 44 IN219 0C45 IN218 0C4S 0C71 2N 406 0C72 2N408
CONTINENTAL :
150 HJ23D | 2N41) HJ22D [ 2N409 HNNS | 2N405 | HI7D| 2N407
160 HJ23D | 2Na1 HJQ?D{ IN409 [ HI22D| 2N409 HI15 2N40S | HN7D| 2N407
m8-7 25417 - 25A81 — 2SA12 | 2N218 | 2SA12| 2N218 | 2SB75 | 2N215 | 28877 | 2N217 | Hv-15 | 1N2326 Diode
SW.7 HJ60 _ HI71 —_ 2N218] 2N218 | 2N218] 2N218 | 2N215] 2N2i5| 2N217| 2N217
TR-100 2530 2N412 2531 2IN410 2533 2N408 2333 2N408
TR-200 2N219 | 2N219 2N218 | 2N218 [ 2N218 | 2N238 { 2N215 | 2N215 | 2N217 | 2N217
TR-215 2830 2N412 53 2N410 2531 2N410 25872, 2N40Cs 2533 2N 408
TR-300 2580 2N410 2530 2N412 2531 | 2N410 2531 2ZN410 2532 2N406 2533 2N 408 2532 2N 406 Ist AF. Ampl.
TR-632 2SA15 [ 2N219 2SA12 | 2N218 [ 25A12 | 2N218 | 25875 | 2N406 | 235877 | 2N408 | HV.15 [ 1N2326 Diode
TR-650 2SA1S | 2N219 25A12 | <2218 | 25A12| 2N2)8 | 25B75 | 2N215 | 25B77 | 2N217 | HV-15| IN2326 Diode
TR-751 25A80 - 25A83 —— 25483 —_ 25875 | 2N406 | 25877 | 2N408 { HV.15| 1N2326 Diode
CROWN
TR-666 HJ23D | 2N412 T Hi22D | 28410 | HU22D| 2N410 HJ15 2N408 | HJII7D| 2N408
TR-875 HJ73 - HJ71 —_ 2N218: 2N218 | 2N218 ] 2N218 Hlo2 IN2V5 | 2N217 | 2N21T7 HY-15 | 1N2326 Diode
TR-999 J_?SAISZ’ —— 25A152 —— 2SAI4] —— 25A151 —_ 25B153 | 2Na06 | 25B154| 2N408 HV-15 | 1N2326 Diocde
| EXCEL
17 [ 2552 [ 2v140 A [ 2513 ] IN139 | 2513 [ 2N139 [ 2Sta [ 2n109 [ 2556 | an109 | | 1
FLEETWOOD B
NTR-6G [ 2530 [ 2Nna12 | | [ 2531 [ 2N410 [ 2831 [ 2Na410 [ 2532 | 2n406 | 2533 | 2N408 | | |
HITACHI
TH-621 HJ23D [ 2N140 HJ22D | 2N139 | HJ22D| 2N139 HJ15 | 2ZN109 | HOI7D| 2N109
TH-627R 25484 | 2N412 2SA12 [ 2ZN410 | 2SA12| 2N410 25875 2N406 | 25877 2N408
TH-664 HI23 2Nal?2 HJ22 2N410 HJ22 2N410 HJ15 2N406 HI17 2N408
TH-862R HI74 2N219 |2N219| 2N219 [ 2N218 | 2N218 | 2N218] 2N218 | ZN215 | 2N215 | 2N217 | 2N217
WH-761M 2SA84 == 25A84 v 25A12 | 2N410 | 2SA12] 2N410 | 25875 | 2N406 | 25877 | 2N408 HV.15 [ 1N2326 Diode
WH.822 HI72 [ HI7Y J— 2N218 | IN218 | 2N21B[ 2N218 | 2N215] 2N215 ] 2N217 | 2N217
LAFAYETTE
£5-91 254152 2N412 J25A152] 2N412 { 25A141 2N410 [25A151] 2N410 | 2SB153] 2N406 | 258154] 2MN408 | HV-18 | 1N2326 Diode
FS-112 2773 —— [ 2176 | —— 2176 —— 2185 | 2IN649 | 2189 | 2N649
LINMARK
1-60 2552 2N412 1 2553 2N410 2553 2N410 2524 2N408 2556 2N408
T-61 2552 | 2N412 2553 | 2N410 | 2S53 | 2N410 [ 2524 | 2N408 | 2556 | 2N408
1-62 2552 2N412 2545 | 2N410 2845 2N410 2544 2N408 2556 2N408
T-63 2552 IN412 2549 : 2N410 2553 2N410 2544 2N406 2556 2N 408
1-80 57333 —_ 25156 ] — 25156 —— 25159 | 2N406 25163 2N408
1-40 2552 2N412 2549 : 2N410 2553 2ZN410 2544 2N406
[
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IMPORTED TRANSISTORS

transistor directly, are several. To begin with, the number on
a defective transistor mav have become illegible. However,
the receiver itself is obviously on hand. Since the chart also
identifies each transistor bv the stage in which it is used, as
well as the set, proper replacement without unnecessary guess-
work is still possible. A simple schematic or other identifving
sticker on the chassis or in the case will simplify the job. If it
is not available, some relatively minor eircuit tracing should
establish the circuit function by clarifying the relationship of
the stage to others in the receiver.

A careful scanning of the chart will show that, where
a given foreign transistor appears more than once, the recom-
mended domestic equivalent listed is not always the same in
each case. The apparent inconsistency is further evidence of
the advantage this tvpe of chart holds over a straight-forward
transistor-for-transistor listing. Depending on differences in

CONVERTER
OR MIXER
ORIG. | REPLACE.

OSCILLATOR
ORIG.| REPLACE.

Ist LLF. AMPL.
ORIG. | REPLACE.

RADIO NAME

AND MODEE

2nd LF. AMPL.
ORIG. | REPLACE.

By JERRY EIMBINDER

Semiconductor & Materials Div., RCA

specific characteristics, one transistor may work very well
when replacing a similar but not identical type in one appli-
cation, but make a poor substitute for the same original unit
in another position. Voltage ratings may be a factor. Transis-
tor A may take over admirably for transistor B, for example,
in a set whose batterv potential is only 4% volts. In a 12-volt
receiver, however, transistor A may be in danger of break-
down. In other cases, differences in frequency characteristics
may he a factor.

In trving replacements, a couple of precautions should be
kept in mind. First, the power must be turned off when
making the substitution. Although this sounds elementary, it
is easily overlooked when plug-in transistors are involved.
Second, re-alignment for optimum performance may be de-
sirable. Most replacements are available from more than one
source. All are available from RCA. A

A.F. DRIVER AF. AMPLIFIER OTHER

ORIG. | REPLACE. | ORIG. | REPLACE.| ORIG. | REPLACE. USE

TYPE TYPE
MACO
116 [ ocad T 2n219 | | [ ocas [ 2n218 T 0cas | 2nv218 [ oc7i | 2n408 [ 0cr2 [ 2n408 [ I
MINUTE MAN
6T-170 [ 2552 [ 2na12 | | [72545 | 2N410 | 2545 | 2N410 | 2544 | 2Na06 | 2556 | 2N408 | g |
NANOLA
6TP-106 [ 2552 [ 2n412 | | | 2549 | 2N410 | 2545 | 2N410 | 2544 | 2N406 | 2556 | 2N408 | | 1
NORELCO
L-0X95T ocse | —— 0Cas | 2n218 [ 0Cas [ 2n218 | 0C7) | 2n406 [ 2N217 ] 2N217 [
L-1X757 0C44 | 2N219 0C45 | 2n218 | 0C45 | 2n218 | OC71 [ 2n406 [ 0C72 [ 2N270 |
1-2X977 0C44 [ 2N219 | 0Ca5 | 2N218 | 0C45 | 2N218 | 0C71 | 2N406 | 0C72 | 2N408 I
1-3x767 2N247 | 2N274 | 2n218] 2n218 | 2N218] 2M218 | GC71 | 2N406 | 2N270 | 2N270 | |
L-3X867 0C170 | 2N371 | 0C4s5 | 2na10 [ 0Ca5 | 2N410 | 0C7) | 2N406 | 0C72 | 2N270 | I
L-3X887 0C170 | 2N371 [0cas [ 2n410 | 0Ca5 | ?Na10 | 0C71 | 2Na06 | 0C72 | 2N408 | |
1-3X95T 0C170 | 2N371 0C45 | 2N410 [ 0Ca5 | 2N410 [ 0C71 | 2N406 | 0C72 [ 2n408 | |
L-4X957 [ 0C170 | 2N371 0Ca5 | 2n4a10 [ oC45 [ 2Na10 | 0C75 | 2N406 | 0C72 | 2N408 | |
NORDMENDE
Mambo 2NT13] 2N412 | 0C612| 2N410 | 0C612| 2N410 | 0C304| 2Ns06 | 0C7a | 2N408 | 1
Transista 0C615 | 2n1178 | AF105] 2N1180 | AF105] 2N1180 | 0C304 | ZN406 | 0C74 | 2N408 | 0C614| 2N1180 | IF. Ampl.
PETITE
NTR.120 2530 | 2N412 2531 | 2na410 | 2531 [ 2n410 | 2332 [ 2N406 [ 25833 ] 2na08 | [
NTR-150 25A30 | 2N412 25431 2N410 [ 25A31] 2N410 | 25832 | 2N406 | 25B33 | 2N408 | |
POLYRAD
P-86 [ 2n219] 2nv219 T B T Hi62 ] 2n4a10 T Hie2 T 2nato T2n215] 2n205 T an217] 2n207 ] T T
REALISTIC ] ‘
901696 | 2852 | 2na12 | | | 2553 ] 2N410 | 2553 | 2N410 | 2554 [ 2Na08 | 2556 | 2N408 | | {
REALTONE
TR-555 2NJBA | 2N219 INJSA] 2N218 2n19D ] 2N215 Tansga ] 2n217 ] |
TR-80) 214J8A | 2N219 2nJ5a 2218 [2nusa] 2n218 [ 2N09D ] an2is [ anoeal 2Ny | |
SHARP
TR-182 | 2552 | 2natt | I [ 2845 | 2N409 | 2553 | 2n409 | 2854 | 2Na07 | 2856 | 2N407 | i |
SONY 3
TR-710A 21201 | 2N412 1! C76 — €76 — D64 | 2N649 | 21312 | 2N408 | |
TR-741 27201 | 2N412 | 2176 -~ 2176 — 2165 | 2N649 | 2185 | 2N64% | [
TR-714 27201 | 2N412 | 2175 —— 2176 | —— 2164 | 2N649 | 2165 | 2N64% | I
TR-812 27201 | 2N372 | 271201 | 2N371 | 2176 —~ 2176 | —— 27164 | 2N649 | 2T323 | 2N408 | |
STUZZI
671-B | | | [ | | | 0C304] 2n217 [ 0C308 [ 2n217 | 0C360] 2N217 | AF. Preampl.
TOSHIBA
67P-304 2552 | 2N412 2549 | 2N410 | 2553 | 2N410 | 2554 | 2N408 | 2556 | 2N408 | [
67P-309 2552 | 2N412 2553 | 2N410 | 2553 | 2N410 | 2554 | 2N408 | 2556 | 2N408 | |
6TP-314 2552 | 2N412 2549 | 2N410 | 2553 | 2N410 | 2554 | 2N408 | 2556 | 2N408 [
6TP-354 2552 | 2N4t2 2549 | 2Ns410 | 2553 | 2N410 | 2554 | 2N408 [ 2356 [ 2N408 [
67P-357 2552 | 2N412 2549 | 7N410 | 2553 | 2N410 | 2554 | 2N408 | 2556 | 2N408 [
7TP-352 2560 | —— | 2549 | 2N410 | 2553 | 2nat0 | 2554 [ 2N408 [ 2556 | 2Na08
8TR-294 2852 | 2n412 | 2553 | 2N410 | 2553 | 2N410 | 2354 | 2N40B | 2556 | 2N408 | 2544 | 2N406 | AG.C Ampl.
VICTORIA
TR-650 | mCio1] —— ] | [mC101]  —— [mCi01] —— [OC71A] 2N406 | 0C72 | 2N408 | | |
YASHICA
Y1-100 I mCion| — | | 0Caa | 2N219 | 0C4d [ 2N219 | 0C71 [ 2N406 | 0C72 | 2N408 | MA23[ IN2326 |  Diode

September, 1961
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¥ By JOHN T.

Summer was starting to fade. She

was still sufficiently beautiful,
though, to require an unchivalrously
sharp scrutiny to detect the failing
bloom. However, if you were a cad and
a worrier, you could see the days were
a little shorter, the noonday shadows
were a little longer, the grass was tak-
ing on a slight coppery tinge, and the
leaves on the trees seemed a trife tired
from their long, long dance.

Mac and his assistant. Barney, had
been pounding away at the radios and
TV sets since early morning; but now
they were taking a short breather.

“Say, Barney, I see the Midwest Pro-
gram on Airborne Television Instruction
plane is going to start a full academic
year of broadcasts September 11th,”
Mac said. “How did you make out with
receiving the test patterns and sample
lessons telecast back in May?”

“Gosh, what with vacations and every-
thing, I never did tell you about that,
did I?"”" Barney exclaimed. “I had a real
ball trying to find out what was im-
portant in picking up the transmissions
from the plane. I didn’t learn all the an-
swers, but I learned some of them. The
first thing I did was to go on the sev-
enty-five meter amateur phone nets of
Ohio, Michigan, Wisconsin, Illinois, and
Indiana and alert the members to the
fact the plane was going to start trans-
mitting from KS2XGA on Channel 72
and KS2XGD on Channel 76 and ask
that those who could try to pick up the
test patterns and report to me.

“As you might know, the hams came
through splendidly. They are trained
observers, and most of them are inter-
ested in and have experience with u.h.f.
reception. I received dozens of reports
from locations ranging from directly
beneath the plane to points 250 miles
away from Montpelier, Indiana, over
which the plane cruises while it is trans-
mitting. The reports included such de-
tails as the kind of receiving equipment
used, type and height of antenna, kind of
feedline, comparison between straight
u.h.f. receivers and converter-and-v.h.f.-
receiver combinations, results obtained
with two or three different antennas at

IT WAS the last of August, and
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the same receiving site, and the actual
quality of reception on both channels.”

“What conclusions did you reach from
all this information?”

“My first conclusion is you can’t de-
pend on the height of the plane—it flies
at 23,000 feet—to give you good recep-
tion automatically, even though you're
within virtual line-of-sight range. The
antenna is intended to radiate a circular
pattern to the horizon some 210 miles
away. This results in an area of com-
paratively weak signal within a radius
of approximately thirty miles from the
orbit point and explains why the first
reports I got from directly beneath the
plane were disappointing. I don’t mean
good reception can't be had inside this
area, but you need more than a pair
of rabbit ears for consistently good re-
ception. You see, the fact the plane is
flving a figure-8 pattern within a ten
mile radius of the orbit point over Mont-
pelier makes for a problem with a con-
ventional antenna aimed at the horizon.
The signal is coming down at an angle
that varies sharply with the movement
of the plane. An antenna for this close-in
area must have a broad beamwidth both
vertically and horizontally, and this
rules out all high-gain antennas.”

“How about here, some sixty miles
away?"”

“The recommended antenna for a dis-
tance of approximately fifty miles is one
with a beamwidth of 50° and one with
6-db gain over a dipole cut to frequency.
This beamwidth seemed twice what it
should be to embrace a 10-mile-radius
circle fifty miles away; so I checked
with the MPATI people. They explained
my trig was OK, but they had increased
the radius of the plane's orbit to twenty
miles in figuring the beamwidth to al-
low for the plane's being blown off
course.”

‘“How about vertical angles?”

“This is an important factor close to
the plane, but at fifty miles, you only
need to raise the line-of-sight five de-
grees from the horizontal to ‘see’ the
plane at 23,000 feet; so I figure this is
not important from fifty miles on out.
The movement of the plane, though,
causes something of a problem. for the
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signal goes through a slow waxing and
waning as the plane moves toward and
away from the receiving point. That
means you need enough signal to keep
the receiver's a.g.c. working all the time
if this variation is not to be noticed in
the picture.”

“How about the tilting of the trans-
mitting antenna as the plane banks?
Doesn’t that make a big difference in
reception?”

“No, because the antenna is gyro-sta-
bilized to keep it pointing at the center
of the earth, plus or minus one degree,
even when the plane goes into a twenty-
degree bank. And incidentally, this is
the first single antenna ever to transmit
sound and picture for two channels si-
multaneously.”

“What else did you learn?”

“I learned these u.h.f. frequencies—
both channels are well above 800 mega-
cycles—separate the men from the boys
in receivers, antennas, and installations.
Some corner-cutting v.h.f. receivers
have u.h.f. added as a kind of selling fea-
ture, They will do a fair job on a strong
local u.h.f. signal, especially one on the
low end of the band; but when it comes
to pulling that 800-megacycle-plus TV
signal from a hundred miles away, these
receivers can’t cut the mustard. It takes
a well-designed, low-noise u.h.f. front-
end to do that. Some stations reported
very poor reception, but a couple of days
later they reported they were getting a
good signal from the same antenna after
they changed receivers or used a hot
u.h.f. converter with the original re-
ceiver. Others improved their reception
greatly by changing to a better type
u.h.f. antenna.”

“What kind of antenna is best?"”

“There is no ‘best’ antenna for all lo-
cations. Beyond 150 miles, I had good
reports from Winegard's collinear ar-
rays, either the Model K1483 designed
for general coverage or the Translator
Model K7283-T. Taco’s Model C-1033-T,
Channel Master’s parabolic reflector,
corner reflectors, rhombics, and ten- or
twelve-element yagis cut for the trans-
lator channels also gave a good account
of themselves in these weak-signal
areas. Closer in, excellent signals were
picked up by vertically stacked bow-ties
in front of a screen reflector.”

“What did you use?”

“Istarted with just my all-v.h.f.-chan-
nel yagi antenna feeding into a Blonder-
Tongue BTU-2S converter, working into
my vintage Model 202 Radio Craftsmen
receiver. This combination gave me
good pictures on both channels. I figure
the driven element of the v.h.f. yagi
must act as a long wire at the u.h.f. fre-
quencies, for I get the characteristic
antenna pattern of four major lobes,
each at about a 30° angle with the ele-
ment, when I rotate the antenna. I con-
nected a v.t.v.m. to the receiver’s a.g.c.
voltage so I could compare signal
strengths produced by different anten-
nas aimed in different directions, etc.
Signals from the two channels were al-
most identical in strength, and both
went through a slow variation as the
plane passed over its flight pattern.

(Contined on page 80)
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A simple method produces significant results in
the growing area of audio-educational technology.

—=

LECTRONIC language labora-

e

With a horizontal machine, the hook

E tories, audio classrooms, and IT

the like have become indispen- !
sable additions to modern educational I
institutions. (See “The Listening Cen-
ter Technician,” Fchruary 1961, ELEC-
TRONICS WorLD.} With the array of
available equipment and the variety of ‘
techniques it makes possible, instructors 1
and electronic technicians are likely to |
overlook some simple but most useful
techniques. Onc of these is the use of I
short-duration tape loops, which re-
quires no equipment other than a con-
ventional, portable tape recorder.

While doing post-graduate work at Stanford University,
the author used such loops in the development of a language-
teaching concept that can be called “sympathetic response.”
This method can bhe used not only in the process of learning
a language, but also as an aid in the memorization of mathe-
matical formulas or any other material where uniform repcti-
tion is required for memory reinforcement. However, before
considering applications, let us first see how the tape recorder
can be arranged to operate with a short-duration loop.

When the material to be learned has been decided upon,
it is recorded, by the instructor or the student, at a specd
of 3% inches per second. The slow speed keeps the length of
the loop short. The material should not exceed one minute;
a duration of 30 to 45 seconds is most desirable. Examples of
what can be recorded in this length of time include a verb
conjugation repeated by two voices, a brief conversational
pattern, and three or four trigonometric formulas. Once the
material is recorded, the tape is cut and the ends spliced to-
gether to form the endless loop, which is then ready for use.

The problem now is to set up the tape recorder to handle
this loop. The accompanying illustrations show how this can
be done with machines that operate either horizontally or
vertically. No reels are used. The loop is threaded around the
heads as usual, but the other end of the loop is held loosely
around a smooth, metal hook of the comon hardwarc-store
variety.

In the case of a vertical machine (Fig. 2}, the hook can be
fixed on a wall or door frame. The height of a one-minute
loop at 33 ips would be about 9 feet, but the hook may be
lower than this to permit some slack and to accommodate
shorter loops. The machine is positioned on the floor to adjust
the loop for satisfactory tension,

Fig. 1. With a hook in the separated cover of a horizontal
machine, spacing may be adjusted to accommodate loop size.

can be placed either on a wall or on the
detachable cover of the tape recorder
(Fig. 1). Again,spacing between the ma-
chine and the hook for smooth tape feed
is easily arranged. A smooth door knob
or any other similar protrusion can alse
be used to hang the loose end of the tape
for a horizontal recorder. In any event,
the tape should be turned over where it
goes around the hook or knob so that the
shiny side, rather than the dull side on
which the iron oxide
is deposited, is the
one that makes con-
tact with the object.

“"Sympathetic
Response’’

If the tape ma-
chine is now turned
on, there is a con-
stant and uniform
repetition of the re-
corded material. An
important considera-
tion is the fact that
the situation differs
from one in which a
live person recites
the material over
and over. In the lat-
ter case, the individ-
ual’'s voice soon
shows signs of bore-
domorirritation,
which impedes rath-
er than helps the
process of memori-
zation. It is precisely the uniformity of the recorded
repetition that appears to give the method its unique useful-
ness and advantage; for it is this uniformity that makes pos-
sible the “'sympathetic response” referred to earlier, by means
of which memorization is accomplished with little pain or ef-
fort. The psychological factors that appear to make the tech-
nique effective are worth further consideration.

When short-duration loops of the type described are played
over and over, listeners first notice some resistance when they
attempt to pay attention, especially if the material is of the
kind they are not eager to memorize. However, after the loop
has played from three to five minutes, this psychological bar-
rier is overcome suddenly. Resistance stops and the listener
finds no effort in repeating the material aloud in unison with
the tape. Subconsciously he has begun to act in sympathy

(Continned on page 118)

into a door

Fig. 2. A hook driven
frame or wall supports a tape repetition
loop with a vertically operated recorder.
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By HERMAN BURSTEIN*

SELECTING A
TAPE MACHINE

Important features to look for, along with some helpful
suggestions on choosing a tape recorder or tape player.

HE PROSPECTIVE purchaser of
a tape machine is confronted with
mimerous, and perhaps perplex-
ing, choices. To begin with, home tape
machines cover a price range from under
$100 to over $600. What amount should
one spend to get what is really wanted,
without overspending on what isn't
needed? That is just ane question. The
purchaser must come to grips with a
number of other choices, such as: sterco
or mono? If stereo, shall it be balf-track
or quarter-track? Should it have a single
record-plavback head or separate record
and playback heads? Should it be a trans-
port with or without clectronices? If with
electronics—then with record and play-
back electronics, with record electronics
only, or with playback clectronics onty?
Buy a machine with or without a self-
contained power amplifier and speaker?
How many speeds? Should it have a
magic-eve indicator or vu-tvpe meter?
These alternatives suggest that home
tape machines come in many variations,
but the purchaser need not be confused
by this profusion of choices. The various
kinds of tape machines do fall into cer-
tain basic categories and it is the purpose

62

of this article to describe these basic
types and discuss their relative merits,

As a further guide to the would-be
purchaser, this article deals with the per-
formance characteristics and tape ma-
chine features that must be considered
hefore making a purchase. The relative
importance of each characteristic or fea-
ture depends upon the use to be made of
the machine and the user’s requirements
as to quality of performance—high-fidel-
itv or some other grade of “fidelity.” For
these reasons, this article cannot presume
to sav which is more important and
which is less important. This the pur-
chaser must decide for himself. What
this article can do, however, is provide
the purchaser with a list of things to keep
in mind when he goes out looking,.

Basic Tape Machine Elements

Before trving to distinguish among
hasic categories of tape machines, let us
first consider the fundamental clements
which may be combined in a variety of
ways. These are illustrated in Fig, 1. Thd

+Author of "'Getting the Most Out of Your Tape Re-
corder,”” co-author “Elements of Tape Recorder
Circuits.
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elements are five: (1) a transport mech-
anism that moves the tape puast the heads
or shuttles it rapidly between the reels
in the course of winding or rewinding;
(2) a record amplifier to build up the in-
coming signal, provide equalization
{mostly or entirely treble boost) before
the signal goes to the record head, and
supply high-frequency current to the
record and erase heads; (3) a playback
amplifier to build up the signal gener-
ated by the playback head and to pro-
vide the necessary equalization (mostly
or entirely bass boost); (4) a power am-
plifier, which is frequently single-ended;
and (3) a speaker.

In the majority of home tape ma-
chines, namely those employing a single
record-playback head, the record and
plavback amplifiers are fundamentally
one unit, with suitable switching to
change equalization and connections
when alternating between record and
plavback. In a minority of machines—
but, oddly enough, the ones that as a rule
run highest in price—the power ampli-
fier and speaker are omitted.

{Many home machines include a mi-
crophone in the purchase price. How-
ever, this is an accessory rather than a
fundamental element. Seldom are the
microphones of high-fidelity caliber.)

Basic Variations

The elements of a tape recorder are
put together by their manufacturers in
five basie ways. This does not include
the distinction between mono and stereo
machines, nor hetween those with a
single record-plavback head and those
with separate heads. The latter distine-
tions will be discussed separately,

1. Tape Player: The simplest and
least expensive purchase is that of a tape
plaver which consists only of the trans-
port mechanism, incorporating a playv-
back head. This is analogous to the rec-
ord player; it is used only with pre-re-
corded tapes (commercial or made by
vour friends) and does not permit re-
cording. The output of the head goes to
a conventional andio preamplifier, pro-
vided that the latter bas an input in-
tended for a tape head. Virtually every
preamplificr made during the last few
vears will accommodate a tape head.

2. Tape Player with Electronics: This
is the same as No. 1, except that it in-
cludes a playback amplifier. At some-
what greater cost, this means you need
not rely on your preamplifier for the nec-
essary cqualization and amplification of
the signal from the tape head. There are
several possible advantages here. A cable
from the tape plaver to vour preamplifier
may pick nup appreciable hum dne to its
length or routing. Such a cable, if longer
than a foot or two, may cause appreci-
able treble loss due to cable capacitance.

Audio preamplifiers generally provide
equalization for only one tape speed,
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whereas most transports operate at two
or three speeds. The tape player with
its own clectronics will usnally provide
different, and appropriate, equalization
for each speed. Morcover, change in
speed will automatically be linked with
change in cqualization.

More accurate cqualization will pos-
sibly be obtained from the tape player
that includes electronics beeause a play-
back amplifier designed to go with a spe-
cific kind of head can take into account
the characteristics of this head with re-
spect to frequency response. Ideally, all
playback heads should have the same
frequency response, but in fact there are
deviations from ideal performance at the
low- and high-frequency extremes. Fi-
nally, a playback amplifier should have
cxtremely low noise and hum, because
the output of the playhack head is just a
few millivolts. Manufacturers of quality
tape machines can usually ¢qual or bet-
ter the noisc characteristics of all but a
very few preamplifiers.

It is possible to purchase a tape play-
back amplifier scparatelv. This may be
advantagcous to the person who owns a
mono tape plaver with clectronies and
wishes to convert it to sterco by replac-
ing the head and adding plavback clec-
tronics for the second channel.

3. Transport with Record-Playbuck
Electronics: This, in essence, is a tape
recorder. Not only can vou play pre-
recorded tapes, but you can also make
tapes of broadcasts. phonograph discs,
and (through a microphone) live per-
formances.

As with playback amplifiers, it is pos-
sible to buy record-plavback electronics
separately. However, integrated record
electronics are advantageous for several
reasons: (@) For optimum performance
in terms of low distortion and good treble
response, the value of bias current fed to
the record head is quite eritical; the in-
tegrated electronics can take into ac-
count the specifie requirements of the
head on the accompanying transport.
(b) Different erase heads require differ-
ent amounts of onrrent and the inte-
grated record clectronics can take this
into account. (¢) The integrated clee-
tronics can assure that the record-level
indicator provides proper indication of
the amount of signal being impressed on
the tape, taking into account the charac-
teristics of the record head on the ac-
companying transport. All this is not to
say that the separate amplifier cannot do
a proper job. However, a considerable
amount of adjusting and trial may be re-
quired before the separate clectronics
can do as good a job as the integrated
unit.

4. Transport with Record Electronics
Only: This is rather a “new breed.” Since
most preamplifiers provide inputs for
tape playback heads, a fair saving in eost
can be effected by omitting the playback
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clectronices, leaving only the record elec-
tronics. This is done in at least one brand
of tape machine on the market,

5. Self-Contained Tape Recorder:
This is the type of unit we ordinarily as-
sociate with home use—namely one that
includes a power amplifier and speaker
so that one need not rely on an external
audio system for plavback. Admittedly,
the power amplificr and speaker that can
be squeezed into a tape machine case are
of limited quality but their usefulness is
considerable. For example, if you have

made a recording at a friend’s home, at a
club, at school, ete., yvou need not wait
until you get home to check on whether
your recording was successful,

At the same time, every self-contained
home tape recorder should provide an
output jack so that you can feed the sig-
nal into a high-fidelity system. In addi-
tion, the output should be located at a

TRANSPORT
AND HEADS
SPKR
RECORD PLAYBACK POWER
AMPLIFIER AMPLIFIER AMPLIFIER
E UNIT iIN MOST

H'OME TAPE MACHINES
Fig. 1. Basic elements of tape machine.

point prior to the power-ontput stage so
that the signal is free from the distortion
and frequency losses that are usually en-
countered in the power-output stage of
a tape recorder,

Some tape recorders make available,
as an accessory, a combination power
amplifier and speaker in a single case.
This is apt to be of substantially better
quality than the amplifier and speaker
in a self-contained unit,

Many sterco tape machines of the self-
contained variety have only one speaker,
although they may have two power out-
put stages—onc of them for an external
speaker. If the machine does have two
speakers, one is often incorporated in the
lid which can be removed and placed at
any reasonable distance from the ma-
chine. Sometimes there are two speakers
in foldout “wings” of the carrying casc.

Stereo versus Mono

Although the trend is toward sterco,
mono machines are still available. In ad-
dition, there are some machines that are
“betwixt and between”—namely, those
that permit sterco playback but provide

Fig. 2. Playing stereo tapes with o quor-
ter-track stereo playback tape head.
QUARTER-TAACK
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only for monophonic tape recording.

Most home stereo machines incorpo-
rate quarter-track heads because half-
track stereo has become virtually obso-
lcte. The advantage of quarter-track
stereo is that a tape can be recorded in
both dircetions, with resulting economy
of tape and convenicnce of use. How-
ever, a quarter-track head can play half-
track sterco tapes; for maximum signal-
to-noise ratio on both tracks, some
machines permit the quarter-track play-
back head to be raised or lowered so that
its two gaps are properly located with
respeet to each track. This is illustrated
in Fig. 2 for a tape moving from left to
right. The head is shifted up for playing
quarter-track sterco tape, and shifted
down for plaving half-track stereo tape.

Although the potential purchaser of a
tape recorder owns a mono audio system,
it may nevertheless be advantageous for
him to buy a stereo tape machine. In the
first instance, if he converts his audio
system to sterco, he need not be con-
cerned about replacing or modifying the
tape portion of his sct-up. Second, a
quarter-track sterco machine enables
him to record four mono channels on a
reel of tape, whercas a mono machine
will record but two. Third, stereo ma-
chines, as a rule, are more flexible than
mono units.

Separate Record & Playback Heads

Separate record and playback heads
involve separate record and playback
ampliﬁcrs‘ and thus the cost of such a ma’
chine is decidedly greater than that of a
comparable unit with a single record-
playback head and a combination re-
cord-playback amplifier. The advantages
of separate heads are: (1) While record-
ing with one head, the tape can he
played back with the other head so that
onc can immediately check whether the
recording is satisfactory in terms of fre-
quency response, distortion, signal-to-
naise ratio, ete, (2) Simultancous record-
ing and playback greatly facilitates the
various tests of performance and the
arious adjustments that may be re-
quired, such as those of bias current,
cqualization, and recording level indica-
tion. (3) The hest results are achieved
by using separate heads, each contructed
in a somewhat different manner for its
specific function. Thus a playback head
designed solely for this purpose will
yield a somewhat greater output, result-
ing in a better signal-to-noise ratio. By
the same token, the record head will be
less demanding in its signal voltage re-
quircments, lessening the chances of dis-
tortion. (4) Maximum flexibility is ob-
tained, including the ability to achieve
echo effeets and sound-on-sound record-
ing,

Specifications & Features
In shopping for a tape machine, you

63


www.americanradiohistory.com
www.americanradiohistory.com

should be alert to the performance speci-
fications and features of the various units
on the market.

If you are interested in high-fidelity
performance, the following are minimum
specifications (assuming that the ma-
chine lives up to them):

1. Frequency response flat within 2
db, or possibly 3 db, between 40 and
13,000 cycles at 7% ips.

2, Signal-to-noise ratio of at least 50
db, based on a recording level producing
3% harmonic distortion at 400 cycles (or
similar frequency).

3. Wow and Hutter not over .2%.
(Some home machines get helow .1%)

4. Speed accurate within 1%. (Studio-
type professional machines are accurate
within .2%.)

5. NAB equalization at 7% ips, for ac-
curate frequency response in playing
pre-recorded tapes.

Features to consider include the fol-
lowing:

1. Type of record level indicator: The
magic-eye type, particularly if it incor-

ously, the most flexible ones are those
with individual gain controls for each
type of input. However, these tape re-
corders also tend to be the most expen-
sive,

4. Tape lift device to space the tape
away from the heads when winding or
rewinding, thercby minimizing head
abrasion,

5. Tape counter, which can be help-
ful in locating desired passages on a re-
corded tape, indicating how much of the
tape has been used up, and showing how
much tape remains.

6. Means employed for tape-to-head
contact: Most home tape machines em-
ploy pressure pads to assure good con-
tact between the tape and the heads,
Sometimes pressure pads are used
against both the crase head and the re-
cord-playback head; sometimes against
the erase head only; and sometimes
against neither head but against the tape
guide. Wow and flutter are apt to be
lowest when fewest pressure pads are
used and when none is used against the

@) ReCORD SIGNAL 1 RECORD PLAYBACK PLAYBACK
HEAD o HEAD SIONAL |
1/ REWIND !
TAPE
e, LD ampchien [ Teranmec a'_ CHANNEL | ANBLEIER
L
SIGNAL 1| CHANNEL | CHANNEL | '__I
SIGNAL |
Fpe
| aND (] ¥ ) -
SPEAKER __§ e RECORO Fig. 3. Principles of
— = -. HEAD sound-on-sound re-
TN AL 2 cording using a sterec-
MIC. [ A o L CHANNEL 2 r— . phonic tape machine,
\"\.
SIGNALS 182 TAPE

RECORD SIGNAL 2 WHILE
LISTENING TO SIGNAL |

porates a “floating action” circuit so that
the human eye can follow its maximum
indication, is perfectly acceptable, In
fact, it is superior to the vu meter in that
it indicates peak recording level, where
one has to worry about distortion, On the
other hand, the vu meter permits one to
make finer and more definite gradations
of recording level. Be wary of the meter
that looks like a vu meter but docsn’t
have its dynamic characteristics.

2. Tape speeds: The Th-ips speed is
still the minimum for high-fidelity. Quite
good results can be obtained at 3% ips.
For long recording sessions where high-
fidelity is not imperative, 1% ips can be
very useful—for example in recording a
long program of dance or background
music for an evening of entertainment.
With a 7” reel of double-play tape, 8
hours of material can be recorded on two
mono tracks; or 16 hours on four mono
tracks.

3. Mixing facilities for the low-lecel
{(microphone) and high-lecel inputs:
Some machines allow vou to use only
one or the other inputs because inserting
a plug into the high-level input discon-
nects the mike input. Of those that per-
mit you to use both inputs simultane-
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record-plavback head. Professional ma-
chines avoid pressure pads and, instead,
use a combination of tape guides and
tape tension to maintain good contact,

7. Automatic shut-off: Some machines
permit automatic shut-off at the end of
a reel, provided that you attach a metal-
lic leader to the tape. A few are designed
to shut off at any interruption in the tape,

8. Adjustient facilities (for the audio
sercice technician): \When the time
comes, it will be easier for the audio
service technician to obtain maximum
operating potential from the machine
if it incorporates alignment controls in-
stead of fixed circuit components with
respect to bias current, record-level in-
dication, and equalization,

9. Bias frequency: The bias frequency
should be upward of 60,000 cycles to
minimize the chance of audible beats be-
tween the bias frequency and hannonics
of the audio signal,

10. A-B switching: If the machine has
separate record and playback heads, it
should incorporate a switch permitting
vou, when recording, to compare the
playback signal with the incoming signal.

11. Push-button controls: Push-but-
ton controls can simplify operation. On

www americanradiohistorv. com

the other hand, they mean greater me-
chanical complexity inside the tape ma-
chine and that much more to go wrong.

12. Rapid start and stop: If you start
or stop a recorded tape somewhere in the
middle of the reel, it can be most annoy-
ing if the machine produces a sort of
growl because it comes up to full speed
gradually or slows down gradually, A
number of machines avoid this discon-
certing effect by providing almost instan-
taneous start and stop.

Sound-on-Sound Recording

Sound-on-sound recording permits a
number of signals to be recorded suc-
cessively on the same track and also syn-
chronized with each other. Thus a person
can transform himself into a duo, trio,
quartet, ete, by playing various singing
or instrumental roles successively on the
same stretch of tape,

In the case of the mono machine,
sound-on-sound requires separate record
and playback heads and that the play-
back head precede the record head—con-
trary to conventional practice. This is not
so for sterco machines hence sound-on-
sound has gained popularity as stereo
units have come to the fore.

A sterco recorder permits sound-on-
sound recording if (1) one channel can
be put in the record mode while the
other is in the playback mode (with the
record head in the second channel dis-
abled if there are separate heads) and if
(2) the high-level and low-level inputs
can be used simultaneously. As yet, these
requirements, particularly the first, are
satisfied mainly in high-priced machines.
But, since the problem is essentially one
of additional switching flexibility, it can
be expected that a substantial number of
moderate-priced machines will follow
suit,

If the requirements are met, the tech-
nique, illustrated in Fig, 3, is as follows.
The first signal (usually, but not neces-
sarily, picked up by the microphone) is
recorded on channel 1. The tape is re-
wound. Channel 1 is played back
through a Y-connection for recording on
channel 2 and for monitoring by the per-
former via an internal or external audio
system. At the same time the performer
uses the microphone to record the sec-
ond signal on channel 2 through the mix-
ing facility. The microphone level is con-
trolled by the recording gain control for
channel 2. The level of the playback
signal from channel 1 can be controlled
by the playback gain control. The pro-
cedure is repeated to record additional
signals.

This article has covered the many vari-
ations in equipment available for use
with tape. It is now up to the reader to
decide what features he wants, how
much quality he requires, and how much
money he is prepared to pay to get the
tape machine features of his choice. A
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hove up to 30 months to
pay. Right now—keep
up with the industry—
sign vp for a Stonding
Order Subsecription to
PHOTOFACT! Ses your
Sams distributor for full
details on a Library or
Standing Order pur-
chase!

Septeamber, 1961

OVER 50,000 LISTINGS: Only service data of
its kind—prepared from analysis of the actual
equipment. Complete, uniform, accurate. Over
21,000,000 PHOTOFACT Sets now in use! If you're
not using PHOTOFACT, you're not realizing your
full earning power. So get the proof—try
PHOTOFACT on any job—see how much time you
save, how much more you can earn daily! Your
Parts Distributor has the PHoTOFACT Folder Sets
you need. Have all the help you'll ever want for
greater servicing success and bigger earnings!

REPLACEMENT PARTS LISTS

o Lists standard, locally avail-
S able replacement parts
o [ncludes notes for special in-
stallation or other consid.
erations
Includes rotings and/or measured values for
assisting in selection of replacement parts
All parts keyed to chassis photos and schemat-
ics for quick reference

TUBE PLACEMENT DIAGRAMS

_@-© e Shows tube types and functions;
1 top and bottom views shown

Includes filament connections on series string

"CircuiTrace” identification
numbers for printed circuits

Indicotes TV sound and sync paths
Tube failure check charts included
Shows blank pin or locating key on each tube

Includes fuse locations and ratings.

ALIGNMENT INSTRUCTIONS
e Gives step-by-step easy-te-fol-
low alignment data

® Procedure mokes use of stand-
ard service-type equipment

e Alignment frequencies are shown on chassis
photos near adjustment number —adjustments
are keyed to schematic and photos

"CIRCUITRACE" FEATURE

po:
i *-%‘-..‘.-
r

e Special currents shown {B+.
horizontal output cathede,
horizontal output screen)

e |nvalvable printedboardserv-
icing aid —indicates points on
board phote and schematic
for quick, ecsy measurement
ofcomponents, or testlocations

PHOTOFACT INDEX n =
YOUR GUIDE TO OVER.S.0,00?
TV, Rodio, Electronic Listings:

today! Your guide

i

[ I L

.
-

now greater than ever!

world’s finest electronic service data

o€

=

FULL PHOTO COVERAGE

e All chassis views are shown
in actual photographs

¢ All parts are numbered and
keyedtothe schematicand
parts [lists

e Test and alignment points
indicated

FIELD SERVICE NOTES
Quitlines procedure for "in the home" adjust-
ments

Gives hints on quick access to pertinent od.
justments, sofety glass remeval, etc.

"BONUS" FEATURES
Disassembly instructions
Dial cord diagrams

Record chonger and tape recorder "exploded
views" for ecsy mechanical parts replace-
ment or service

"PLUS"” ADVANTAGES

% Citizens Band Radio coverage

% Tube Test dato—provides setting
for testing new tubes

% Color TV Course "Bonus" begin-
ning in Set No. 541

% Eligibility for membership in
"PEET" with ownership of a
PHOTOFACT Library

SEND FOR YOUR
PHOTOFACT INDEX NOW!

HOWARD W. SAMS & CO., INC,

Howard W. Sams & Co., Inc., Dept. 5-J1
1724 E. 38th St., Indianapolis 6, Ind.
"] Send FREE Photofact Cumulative Index
Send full informotion on: [] Easy Buy Plan

[J Standing Order Subscription

[] "Peet" Program

Send for it -
vl e T Yo ,
" . He
(liucet‘:: :I:c:rolper puoToFAcT Folder you :)“":l | Shop Name_
0Ca B lem in any m o
service proble .

tSOes:l)l::\ea:gupon today for your FREE :3:‘;&; : Attn:_
of!:.he latest pHOTOFACT Index to the se | Address

\ ‘
dﬂtﬂyouneed ........oo°o-ooooo.otl )

seeccsecssscos | Ciy

Zone State

e e e |
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Profiles in Electronic Engineering Technology

“a GREI home study
rogram nelped me
increase my salary by
a factor of four (4).”

while you are on the job. Mearl
Martin, Jr. made profitable use of his CREI-acquired knowledge in pro-
gressing from Junior technician to licensed Senior Engineer. His present
position is Field Support Manager, Marketing Division of Tektronix, Inc.

Today thou-
sands of advanced electronics personnel —engineering technicians,
engineers, administrators, executives—attribute their present high
salaries and positions to their home study of CREI Programs in
Electronic Engineering Technology. Wherever you go—wherever
thorough knowledge of electronic engineering technology is a
prime requisite—you’'ll find CREI Home Study students and
alumni welcomed.

When you enroll in
a CREI Home Study Program, you join more than 20,500 students .
presently working in almost every phase of electronics in all 50
states and most countries in the free world. You study courses to
which a number of today’s leading engineers and scientists have
contributed. You are guided and assisted by CREI’s staff of
experienced instructors. How long it takes to complete your CREI
Home Study Program depends on your on-the-job experience, the
amount of time you devote to study and the program or programs
you choose.

It far exceeds the
supply —has exceeded the supply for many years. Specifically
designed to prepare you for responsible positions in electronics,
CREI Home Study Programs include the latest advancements in

www americanradiohistorv. com
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they receive when employees
increase their knouwledge through educational programs. Industry need for
better educated men increases by the day. Here Mearl Martin discusses edu-
cation with W, K. Dallas,V.P., Manager, Marketing Division,Tektronix, Inc.

with a CREI Home Study Program. Living
is better when you prepare yourself for—and get desired promotions. CREI
alumnus Mearl enjoysdiving in a comfortable home in Portland, Oregon.
CREI Programs help you make living better wherever you are located.

The CREI Home Study Pro-
grams help you form new associations with responsible members of your
company. Above (L to R) is Mear! Martin with Robert Wruble, Group
Manager and Rollie Smith, Field Training Manager at Tektronix, Inc.

electronics. We invite you to check the thoroughness and com-
pleteness of CREI Home Study Programs in the catalog provided
on request. They include:

The high calibre of CREI Home
Study Programs is attested to by America’s biggest corporations,
where CRE! students and alumni attain positions ranging from
engineering technicians to engineers to top officials. Such com-
panies are National Broadcasting Company, Pan American Air-
ways, Federal Electric Corporation, The Martin Company,
Northwest Telephone Company, Mackay Radio, Florida Power
and Light, and many others. These companies not only recognize
CREI Home Study educational qualifications but often pay all or
part of CREI tuition for their staff members.

CREI
Home Study Programs are the product of 34 years of expe-
rience; CREI itself was among the first to have its curricula
accredited by the Engineers’ Council for Professional Develop-

from the success you can achieve from a
CREI Home Study Program. They share in it. They enjoy it with you. It
helps them realize and understand some of the values of a better education.
Above Mearl Martin relaxes at home with his wife and his son and daughter.

ment. Each program is developed with the same painstaking skill
and care that CREI put into its World War II electronics courses
for the Army Signal Corps, its special radio courses for the Navy,
and its post-war group training programs for leading aviation and
electronics companies. For those who can attend in person, CREI
maintains a Residence School in Washington, D. C., also offering
ECPD accredited Technical Institute curricula.

Pre-requisite is a high
school education or equivalent plus electronics training and/or
practical electronics experience. (Electronies experience and/or
training not necessary for Residence School.) If you qualify, send
for the latest CREI catalog at no cost. Veterans may apply under
the G.I. Bill. If you’re doubtful about your qualifications, let us
check them for you. Use the coupon inserted between these pages
or—if coupon has been removed —send qualifications to:

arn
e e,
-

+

': ECPD Accredited Technicat Institume Curricula « Founded 1927
0 ' W' ©  Dept. 1109-H, 3224 Sixteenth St. N W
‘s <" Washington 10, D.C.
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ELECTREC SAW
p—anid GV e 508

Look for this convenient display at your Electronic Parts Distributor (listed in the
column at right). A full assortment of tamous Wen power tools awaits your inspection.
Step up to Wen quality—factory guaranteed to perform to professional standards.

<
FAMOUS
“ALL SAW”"

Best selling power saw in
the business! A souped-
up UL “‘Industrially
Rated'’ 4 HP saw—
equally great for 6° logs
and delicate pattern
work, Cuts virtually any
material quickly, cleanly.
Complete with 7 blades,
rip guide, circle cutter.
$44.95.

DOUBLE-DUTY
DRILL

No other drill like it! Blg
% geared chuck—2
speeds. Change from
1000 RPM (heavy duty) to
3000 RPM (delicate work)
in seconds. 2 ball thrust
bearings ...oversize
oilite bearings. Drill, pol-
ish, sand, grind, wire
brush, mix paint—you
name it. Most versatile
tool in your workshop.
$29.95.

000000 00000000000000000G00R000R0RRRRRRORS

PROFESSIONAL
SOLDER GUNS %

The standard of the Elec-
tronic Industry for 10
years! No one—not even
Wen—has been able to
improve the Wen design.
Quick heat, slim sturdy
plastic housings. From
feather-light 100 watts to
250 watt heavy duty. Guns
and kits $5.95 to $15.95.

2080000000000 0000000000000000000000CCFS

UNIVERSAL
SABRE SAW

Lightweight and ex-
tremely versatile! Easily
cuts 2 x 4's and fine
scrollwork . . . any shape.
Cuts wood, steel, wall-
board, plastic, leather—
anythlng normally cut
with any saw. Powerful
UL Approved motor.
$26.95.

L]
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WORLD'S FINEST
SANDERS

Choose from 3 models—
all straight-line fine-fin-
ish types ...all with
plenty of power. Perfect
for re-finishing and new
wood work. Never a
scratch to mar a good
surface. 14,400 strokes
per minute by sanding
surfaces up to 20 sq. in.
$13.95 to $19.95.
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Opelit

ALA..

CALIF.. Buena Park, Ford Eleclronicc

Burbank, Electronic City. Inc

Downey, Masler Electronic Supply, Inc

Hollywood. Hollywood Radio & Electronics, inc
Yale Radio Electric Co

Inglewood, Acorn Radio & Electronics

Long Beach, Larry Lynde

Los Angeles, Figarl's Radio Supply Co.
Radio Products Sales. nc.
Shelley Radio Co., Ing

North Hollywood Arrow Sales, Inc
Honig Distributing Co

Qakland. Brill Audio Producls

Oxnard. Warsco Sales Co.

Paramount, Elwyn W, Ley Co

Pasadena., Dow Radio, Inc.

Ruwerside, Electronic Emporium Corp.

Sacramento, Lombard's Electronics

San Carlos, Forlune Elecironics

San Francisco. Market Radio Supply Co.
West Coast Radio & Electronics

San Jose, Schad Electronic Supply, Inc

Santa Ana. Arrow Electroni¢s. Inc

Temole City. G & M Wholesale Electronics

Torrance, Torrance Electronics

€OLO.. Denver. Fistell's Elecironic Supply Co
Mountain States Electric Supply

CONN., Hartford, Del Padre Supply of Hartiord
D.C., Washington, Electrenic Whalesalers, InC.

FLA., Pensacola, Grice Electronics, Inc.
Tallahassee, Peard Electronic Supply, Inc

GA.. Allanta. Southeastern Radio Parts Co
Macon, Peard Electronic Supply, Inc

ILL.. Aurora, Nalionwide —~W. J. Electronics
Berwyn, Nationwide—W. J. Electronics
Chicago, Allied Radio Corp,

owman Electronic Supply Co
Nationwide—W. J. Electronics
Phiico Dist., Inc

Forest Park. Allied Radio Corp

Qak Park, Melvin Electronics, Inc

Skokie, E & H Electrical Distributors

Waukegan, Nationwide—W. J. Electronics

IND.. Evansville. Geo. C. Mettle Co

Gary. Allied Radio of Indiana
Nationwide—~W. J, Electronics

Hammond, Tri-City Electric Co.. In¢
Nationwide—W, J. Electronics

Indianapolis, Graham Eleclronics Supply
Radio Distribuling Co
Van Sickle Radio Supply Co.

TA., Sioux City, Duke’s Radio Co.
Molstad Distributing Co.

LA., Balon Rouge, Davis Electronics Supplies
Lafayette, Electro Technical Labs.
Lake Charles, Wholesale Radio Equipment, Inc.
New Orleans, Walther Bros. Co., Inc
Shreveport, Koelemay Sa'es Co., Inc

MD., Baltimore, Revacto of Maryland. Inc
Silver Sorirg, Silver Spring Elecirenic Supply

MICH.  Detroit, Electronic Parts Co.
MISS., Greenville, Delta Electronics Supplics, Inc

MO., Joplin. Russe!l Belden Electric Co
Kansas Cily, Walters Radio Supply, In¢C.

N.Y.. Aibany, Seiden Sound, inc
Binghamton, Stack Electronics. Inc
Bronx, Siate & Co
Buffalo. W. Bergman Co.. Inc
Radio Equipment Corp
Hempslead, Standard Parts Corp
Rochester, Rochester Ragio Supply Co,
Syracuse, Marns Electronics of Syracuse. Inc.
Utica, Associaled Electronics Suoply

OHIO. Akron, The Sun Radio Co
Columbus. Whitchead Radio Ca
Coshocton, Wagner's Supply
Dayton, Sreoco. Inc,

Stotts-Friedman Co
Easl Liverpool. Urited Electronics. Inc.
Lima. Hutch & Son
Mansfield, Wholesaling. inc
Toledo. Lifelime Electronics

Mainline Dist., Inc

Warren Radio Co.
Warren, Rem Electronics R
Youngstown, Armies Electronics

Glen Electronics

PA.. Erie. Warren Radio, Inc
Harrisburg, Radio Dislributing Co.
Pilisburgh, Lafayelle Radio Electronics
M, Letf Parts Co.
Radio Parts Co.
Tarentum Huston TV Parts
Wayne, High Fidelity House

TEXAS, Austin, Service Elecironic Supply
UTAH, Sait Lake City. Manwill Supply Co.
VA., Portsmouth, Distributors, Inc.

WASH.. Seatile, F, B. Connelty Co.
Scattle Radio Supply, Inc.

W, VA., Beckley, Chemcity Electronic Dist., inc.

WIS., Appleton, Valley Radio Distributers
Madison, Radio Distributors
Satterfield Elecironics, Inc,
Milwaukece, Allied Radio of Wistonsin
Electronic Enterprises, Inc
Porlage, Satierfield Electronics, Inc. |
Wisconsin Rapids, Sailerfield Electronics, inc.

September, 1961
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RECORD & REEL REVUE

By BERT

INCE this is being written on the
| sunny shores of the Caribbean, at
La Playa just outside San Juan, I hope
you will forgive the brevity of this
month’s round-up as I succumb to the
soporific effects of the water and sun!
Here, then, are my reactions to this
month’s assortment of goodies on disc
and tape.
|
| BEETHOVEN
| “APPASSIONATAY

SFUNERAL MARCH”

| Sviantoslay Richter, pianist. Victor Stereo
LSC2515. Price $5.98.

Richter's stamp of individualism is
clearly evident in these performances,
which is not to say that he takes inter-
pretive liberties in excess but that we
recognize his unique clarity and articu-
lation and his amazing control of dy-
namics.

His ‘'‘Appassionata” is warm and
richly expressive and a model of balance
and phrasing, but it does not quite
match the fervor and eloquence of some
others---notably that of Serkin. On the
other hand, his “Funeral March” is for-
midable indeed. He seems to take the
nickname seriously and the sonorities
he produces are in dark umber shades
which lend the reading a feeling of in-
exorable power,

The stereo miking of the solo piano
is well done . . . good over-all detail
and presence are allied with a reason-
| able acoustic perspective which gives
the sound a pleasing naturalness and
roundness of tone without the penalty
of excessive reverb.

] Richter is one artist whose readings

are more easily appreciated, especially
in the more subtle effects. when he gets
the benefit of a certain style of record-
ing. This he has not always heen given.
but such is not the case here. The piano
sound is clean and free from ringing in
the harder transients and. throughout,
I could not detect any mushiness or
overload. If you still have ideas that
solo piano does not bhenefit from stereo
recording, a listen to this would be en-
lightening.

SIBELIUS

SYMPIHONY #2 IN D MAJOR
Philharmonia Orchestira conducted by
Herbert von Karajan., Angel Stereo
533891, Price 85.98.

With recordings of the Sibelius First
and Third symphonies probably forth-
coming. plus this present reading of

www.americanradiohistorv.com

WHYTE

the Second, this would give von Kara-
jan the round-robin on all the Sibelius
symphonies. Von Karajan's ideas about
Sibelius are extremely varied. He seems
happier with the less romantic and
craggier of the Sibelius symphonies. His
readings of the Fifth and Sixth are
among the best available,

With this recording of the unabash-
edly romantic Second, he pulls out all
stops and while some may like his
treacly approach, I think it is a bit over-
blown. But he does elicit some fabulous
playing from his men and, from a
strictly conductorial viewpoint, this is
a tour de force.

The stereo sound is instantly recog-
nizable as the M/S type favored by
Angel and some other European com-
panies . . . meaning that they are still
seeking to capture a big concert-hall
ambience and engrave it on a stereo
disc. Unfortunately, it rarely happens
without considerable sacrifice of inner
detail and over-all orchestral presence.

The sound itself is clean enough and
all that. but you keep straining to hear
many sections with the definition you
have come to expect. There are some
beautiful depth effects, but these are
not enough to compensate for the other
shortcomings. The Ormandy stereo disc
of this symphony is still the preferred
reading-—with sound to match.

BERLIOZ

SYMPHONIE FANTASTIQUE
Vienna State Opera Orchestra conducted
by Viadimir Golsechmann.  Vanguaril
Stereco Demo SRVI20 SD. Price 82,98,

The “‘umpteenth” recording of this
work and a good one too, but isn't there
anything else to record? Golschmann is
a versatile man, with a good flair for the
moderns and might be better employed
in this fashion.

The performance here is taut and
controlled and has a great deal of power,
but a little more free-wheeling approach
would have made for more excitement.
The expected sonic fireworks in the
“March to the Gallows” and the
“Witches' Sabbath" are delineated with
Vanguard's customary effectiveness,
The percussion is heavy, solid, and ac-
curate . , . the brass has nice bite and
brilliance, the bass line sonorously pow-
erful without a trace of muddiness.

Directional effects were good and, as
always in their Vienna recordings, Vun-
ynard does one of the best jobs in pre-

7
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a superlative
electronic organ
you assemble yourself
fo save half
usuval cost

Here is magnificent Pipe Organ tone;
two complete 61-note keyboards; lus-
trous hand-rubbed cabinetry in the
finish of your choice.

Yet, when you assembie the Schober
model of your choice, you save more
than haif its value and create a superb
instrument to bring the delightful gift of
music to your family.

Matched kits and the miracle of printed
circuitry make it possible,

Work requiring knowledge and experi-
ence is eliminated. All that remains is
the pride and pleasure of watching a
superb musical instrument take shape
under your own hands. The magnificent
organ you assemble will surpass any
factory-built organ for quality, reliability
and circuitry,

Simply mail the coupon for details. No
salesman will call.

THE SCHOBER ORGAN CORPORATION
Dept. RN-14 43 West 61st St., N, Y, 23, N, Y.

Malf this coupon today
LB B B N N ENENNENENENENNIRNI]

The Schober Organ Corp., Dept. RN-14
43 West 61st Street, New York 23, N. Y.

O Please send me FREE full-color booklet
and other literature on the Schober organ.

(0 Please send me the Hi-Fi demonstration
record. | enclose $2 which is refundable
when | order my first kit.

NAME - _ _—
ADDRESS. -

CIiTY ZONE_STATE .
E S S EEREEEEEEAES
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senting good depth effects. There are
other recordings more sonically spectac-
ular and with readings more frenetic in
the last two movements, but what you
get here for the money is well worth-
while.

BRANMS

SYMPHONY #3

VARIATIONS ON A THEME BY

HAYDN
Columbia Symphony Orchestra  con-
ducted by Bruno Walter. Columbia
MS6171, PPrice $5.98.

As you could logically expect, Mae-
stro Walter's performances of these
Brahms staples are characterized by a
rich expressive warmth, a pervasive
feeling of geniality—or to use that over-
worked word—*"gemutlichkeit.”

Just for fun, I dug out the old LP
disc of the Third Symphony which Wal-
ter did many years ago and found little
difference, except for more leisurely
tempi in this present disc and a shade
more mellowness. There was one thing,
however, which was quite noticeable and
that was the playing of the orchestras.
| With all due respect for the Columbia
| Symphony, which I am well aware is
made up of some crackerjack musicians,
it is still a recording orchestra and just
doesn't have the cohesiveness of en-
semble of the Philharmonic. Since Dr.
Walter had the helm of the New York
Philharmonic for so many years and
had the group very acutely attuned to
him, why not record with them?

In any case, this is a welcome addition
to the stereo catalogue and, from a
purely sonic viewpoint, one of the best.
The directional effects are not as pro-
nounced as they might be, but the job
| is adequate and the depth perspective
particularly well done. The over-all
sound is clean and wide range in both
frequency and dynamics.

SCHUBERT

SYMIPPHONY 9 (“The Great’)
North German Radio Symphony con.
| ducted by Hans Schmidi-lsserstedt. Tele-
funken Stereo 18041, Price $2.98.

Once in a while a real bargain comes
along in the record world . .. and this
disc is one of them. Take a perceptive,
vigorous performance, notable for its
careful phrasing and rock steady tempi

which the conductor builds into a
truly exciting climax—and couple this
with a stereo sound with an excellence
far above the usual mean for records in
this price range, and the word “bargain”
takes on real meaning.

I still think the Krips performance
on London is the exemplar and with
truly magnificent stereo sound to match
but. considering the difference in price,
this disc might make some people pause.
The sound here is clean and precise, the
dynamics impressive, and the stereo ef-
| fects, while subtler than prevail in
American recording, are well carried
out. Better surfaces here than in many
higher priced records.

TAPE TOPICS

There is nothing worse than a big
build-up and then a big letdown. Such
| was the case with the Chicago Parts
| Show, wherein the rumored appearance

www americanradiohistorv . com

of the 3M/Columbia tape cartridge as a
commercial product just didn't bear
fruit. Rumors are, of course, just that
~—most of the time.

However, there seemed to be so much
smoke on this one that I thought we
would surely see the fire. Nothing! Not
a trace. Furthermore, in an attempt to
find out what had happened, I person-
ally contacted Dr. Goldmark at Colum-
bic. Result? No comment.

Now I saw, and a goodly number of
other critics and engineers saw, the
original model of the 3M/Columbia tape
cartridge—well over a year ago. Fur-
ther, we heard the product demon-
strated and were suitably impressed,
Now either that was a prototype shown
much too far in advance and subsequent
unforeseen production bugs have not
been worked out, or the device works
like a charm and is being withheld from
the market—either to insure present
market stability, or who knows? In
any case, it would be nice to know what
the real story is, for the unit seemed to
have tremendous potential.

In the meantime, the present four-
track tape market continues in some-
what subdued fashion. It goes without
saying that the summer brings its usual
production slump, but releases seem to
have been even fewer than normal for
the “slump period.” With the discounts
available in certain metropolitan cen-
ters, the price differential between tape
and disc has almost vanished. It would
seem logical for people to prefer the
longevity of tape and its other supposed
advantages, once the price barrier is re-
moved. Perhaps there is a lesson to be
learned from this-—and some of the in-
terested parties had better look into this
matter.

I cannot help but think that one of the
underlying causes here is that there is
not enough quality differential between
the average stereo disc and tape. In
other words, given record and tape play-
back equipment of equal quality, the
average person expects to hear greaily
superior sound from the tape. When this
is not readily apparent, the buying
stimulus is reduced-—if not lost alto-
gether. What is the answer? One part
of this is easy. I have Joe Doakes in my
home and I have played the same work
on stereo disc and stereo tape. Without
hesitation he preferred the tape to the
disc. Why?

Because he could hear the vast differ-
ence and the reason he could hear the
difference was that I was playing for
him a direct one-to-one copy of the muas-
ter tape, Well, what do you expect, you
say. The answer obviously is that pres-
ent mass duplication techniques for
stereo tape leave a great deal to be
desired and until someone comes up
with a method whereby stereo tapes
can be produced so that their superior
quality is easily and immediately ap-
parent to the average listener, the disc
will still take precedence. I realize that
this is a tall order, but if tape-—and this
means both reel and cartridges—is ever
going to really take over from the disc,
this quality advantage will have to be
gained,

ELECTRONICS WORLD
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PROOF OF SUPERIORITY
NO OTHER MICROPHONE

LEADING NEWSWEEKLY
MAGAZINES PICTURE BV
MORE OFTEN THAN THE NEXT
FOUR BRANDS COMBINED!

. Write now for catalog of
microphones preferred by top radio, TV,
newsreel and sound engineers!

ElecthoYorce

Commercial Products
Div., Dept. 911N
Buchanan, Michigan

ELECTRO-VOICE, INC.

CROWN
MUS-O-MATIC

Automatic Self Reversing
Tape Player
FIRST in the Field!

A-314
Monaural

A-324
Stereo

Either Model

3950

{Less Casel

Only Professional Quality Player
at a Domestic Price with . . .
® 10%" Reel Capacity

® 3 Motor Mechanism with
Synchronous Capstan Motor

® Specifically Designed for
Home or Office

® Ruggedly Constructed of
Anodized Aluminum

TRULY AMERICA’S
FINEST PLAYER!

CROWN INTERNATIONAL

Biwinian af

INTERMATIONAL RADIO & ELECTROMICS CORP.
ELKHART, INDIAMA

September, 1961

This month's tape crop is meagre—
but summer can't last for ever and I
think we will see a spate of new releases.
| especially in view of the non-appearance
[ of the 3M/Columbia cartridge which
should be a shot-in-the-arm to the reel-
to-reel outfits.

PHILHARMONIC BALL
Vienna Philharmoenie  Orchestra  con-
ueted by Willi Boshovshy. London Stereo
1.C1L.80062, Price £7.95.

Willi Boskovsky has made a series of
“RBall" recordings for London—all of the
same persuasion, namely, as lightweight
potpourris of Straussian confetti. This
latest in the series is a little more di-
verse and contains. in addition to the
usual “Blue Danube' and "Pizzicato
Polka.” such items as “Auf Der Jagd,”
with its gunshots echoing with the re-
alism of stereo and the “Egyptian
March.” with its heavy beat and tinkling
triangle.

The London sound is some of the best
on stereo tape from them and is clean
throughout with broad dynamics, goocd
directionality and center fill. and just
the right amount of reverb. The only
mar is the level of tape hiss which. at
full room level. is obtrusive in the
quieter sections.
|
WAGNER

DIE WALKURE (Highlights, Act 3)

DAS RHEINGOLD (Highlights)
George London. baritone: Otto Edel-
man. hass: et al with soloists and chorus
with Vienna Philharmonic Orchestra con-
ducted by Georg Solti. London Stereo

- | LOLY0028. Price $7.95.

It would be a rare record fan or audio-
‘ phile who has not heard sung the praises
of the London recording of “Das Rhein-
gold” . . . justifiably so, for whatever
magic amalgam of score, plus hall, plus
mike placement . .. the sound is truly
spectacular. This was the first recorded
opera in which the obvious advantages
of the stereo medium in creating move-
ment to simulate stage action was prop-
erly and successfully used.
Listening to a recording like this.
| especially over a stereo system in which
the speakers can be hidden from direct
view, is an eerie experience, because
| vou seem to see almost as much as you
hear!

All the sensational sections from the
complete opera are excerpted here. thus
you have the “Descent of the Nibe-
lungs.” the “Forging of the Rainbow

|

Bridge,” the “Entry of the Gods into |

Valhalla.” etc. The impact of eighteen
steel anvils, selected for pitch. and the
thunder sheet sound are awesome, as
are many other effects throughout. All
was clean here, except unhappily the
climax of the anvil sound which over-
loads slightly. Possibly another copy
where a different tape emulsion and a
different bias were used might not have
this same defect. Tt is hard to pinpoint
| the cause of the trouble by “remote
control.”

The selections from “Die Walkure”
are good and the stereo sound is clean
and effective, but I'm afraid the “Rhein-
gold™ so overshadows it that it will not
be played as often as its own excellence
justifies.
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TAKE
THE
GUESS
WORK
OUT OF
STEREO
To achieve the utmost in
through stersaphonic sound repro-

duction it is, mandatory that the
audio signale of all recording and

realism

playback channels be maintained in
phase, Out-of-phase stareo repro-

duction results in confused direc
tionality, diffuse sound, |

58 of ba
response and reduction in center
instrumeant presance

The STEREOQSONICS PHASE
COORDINATOR provides a simple
ve way to determine the
phase of any audio sigr
high fidelity components. It may be

ed to measure the phase and

and &

ar sterao

tapes,

micro-

phone setups, and to distinguish
twa channel stersophonic

atarial from pseudo or doctored

sterao.

FEATURES: High impedance translotmér
inpuls 1o parmit use with all studie 600, 300,
120, or 75 ohm grounded 6t urgrounded line
syatems, as well as with &y high fidelity
campanent.

Indiwidunl inpul lewal controls, adjust meler
pengilivily for & wide range of inpul sigrsl
lawals

Furction switch comvaris the PHASE CODR-
DINATOR fo a dual chapnal balance mater

May be removed Frosm ail limlakad wood cabi-
ned far @aay rack of panel mounting

Cabiral Dimansians; 84

3 desp

wide, 4% high

Frice: $28.80 Audiophile met at your high
lidelity dealer

Far furlher irfarmation
write o DEFT, P

STEREOSONICS INC.
BOX 4205

Long Island City 4, New York
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THE MOST FAMOUS LINE
OF TOWERS IN THE

WORLD ARE ROHNY

Here are the features that make them the lamgest
. selling and moet acoepfed fower for felevision,
i radio, induetrial and communications uges:

e I1G-TAG COMSTRUCTION —proven tig-1ag design meons sturdiness
and dependability that ks traly outstanding. Towsr sections ore com-
pletely assembled and aleciric welded throughout for maximem
strength and greater econtmy Ia arsdtion.

® HOT DIFPED GALYANIZED AFTER FABRICATION—Entire tower seclions
are complelely zing cooted ofter fabrication fer the finest suter pre-
tection pessible. Baing golvanized ofter fobrication means no un-
vogled bolt holes, weld spols or seam to rust, All ROHN Towers lost
far longer and hove less mointenonce than competitive fowers be-
cause of this fealure.

« HIGHEST QUALITY MATERIAL USED—only highest quality laboratery-
cerfified steel tubing is wsed (not pipe). Quality steel plus heavy

gauges combine to give for greaier sirength than compatitive fowers.
® COMPLETE LIME FOR WHATEVER TOUR NEEDS—Fully self-supparting

towers are awailable ta 170 feet or lower; heavy duty guyed lowers

available up to 500 leet. Whaotever your needs, check ROHMN.

& UNEXCELLED ENGINEERING—oll ROHN Towers are engineered o mest
Hee most rip'd r"uirm-h ui outlined ir oll -ﬂw communicotions
squipmeni manwlocturers ond elecironic indusiry msodabions.

* UNIVERSAL ACCEFTANCE—Hundreds of thousonds of Rehn Towers are
in use all over the world. They have withstood the "test of fime"—
th only tres test os to the superiority of o tower. 5o why sattle for
less than the BEST? Insist on the largest selling tewer in the weorld
—ROHN,

Far your needs and lor oll allied tower otcesseries, contoct your local
ROHN salesman or write direct for full informaotion.

SEWD THE HANDY COU- ROMN Manvufacturing Company —‘I

Box 2000
PON INDICATING YOUR [EEESAgr i I
“Emi Send me complete litercture on the following ROKN Products: l
TV Towers _| Amgtevr Towers I
Ro H N [0 Communication Tewers O ROHN Accessories |
1

L N -

Manufacturing o !
Firm _ _ _ = 1
Company i 1
BOX 2000 - — - — :
PEORIA, ILLINGIS City _ - State 3

e - — See the greatest line of electronics...
[ e =2 top quolity equipment and parts for "pro,”
T | amateur, music lover! Mail coupon and receive

| Rodio Shack’s exciting 1961-62 all-new %

Buying Guide of 336 pages PLUS all value-
packed supplements for one full year.
You'll see famous bronds ond our
own private label Stereo, Hi-Fi,
Ham Radio, Tapes, Records, 30
pages of easy-to-bvild kits.
Your satisfoction guvoronteed.
New No Money Down Credit Terms!
MAIL THIS COUPON TODAY
RADIO SHACK Corp. Dept. 61J6B
730 Commonweaith Ave., Boston 17, Mass.
Gentlemen:
Please send me Radio Shack's famous electronics cata-
logs for the next 12 months, all FREE and POSTPAID.

Name.

ELECTRONICS
CATALOGS

for 1 full year

Address. — -
City & Zone. State..

RADIO SHACK Corp.

730 Commonwealth Ave., Boston, Mass.

| .
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| The ‘‘Simple-Talkie"
| {(Continued from page 51)

Make a whip from a 20” piece of stiff
wire and fasten it to terminal “A.” You
will now be able to converse with your
fixed station over a distance of at least
250 feet.

If you want even more range, remove
the whip and connect one end of a 22-
foot wire to “A.” If you're outside, clip
the other end to a convenient tree or
bush and stretch the wire to its full
length, If you happen to be indoors, just
lay the wire out in a more or less
straight line on the floor. This form of
antenna will permit you to communi-
cate with your home “QTH' over a dis-
tance of at least 600 feet. In one test,
while talking with a 35-watt station,
excellent signals were obtained in hoth
directions at 700 feet. If you have a
high-power transmitter in your shack,
usable communication should be pos-
sible heyond 1000 feet.

At first glance, these ranges may seem
rather short. However, since most heam
antenna checks and TVI tests will he
made within a few hundred feet of your
house. vou will find that coverage of the
“Simple-Talkie” is more than adequate.
Although a couple of transistorized
audio stages, added to the detector,
would extend the receiving range, the
improvement in over-all performance
would hardly warrant the resulting in-
crease in cost and complexity.

If vou want to try DX-ing, you can
hook the feeder of a 21-me. beam to
TS8.. When there's no “QRM” on the
band. you'll find that it's a lot of fun
to talk around town with mosquito
power. Of course. you'll have to use the
regular station receiver if you want to
hear someone more than a few blocks
away.

If you change from one antenna to
another. re-peak C. for maximum out-
put as indicated on a field-strength
meter or the “S’’-meter of your receiver.
Be careful when using a whip! Don’t hit
an innocent bystander in the face or eye
with it.

The input to the oscillator is approx-
imately 10 milliwatts. At this level, the
transistor literally loafs along. Total
drain of the rig, including mike current,
is ahout 13 ma. Since power is required
only when 8, is in the transmit position,
hattery life will be excellent. In fact,
under most conditions of use the battery
will last almost as long as it would on a
dealer’s shelf.

In view of the fact that it operates on
the 15-meter amateur band and is used
to converse with other amateur stations,
a “Simple-Talkie”’ ma¥y be run only by
the holder of a valid amateur license!
Citizens Band operation is not recoms-
mended. Although the oscillator can be
made to work when a third-overtone
27-me. crystal is plugged in, the two-
way communication range will be quite
short because the 1N54 just isn’'t sensi-
tive enough to pick up a 5-watt Citizens
transmitter over any appreciable dis-
tance.

ELECTRONICS WORLD
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CB-3 TRANSCEIVER

Only Hallicrafters offeis 8-channel convenience and all these quality per
formance features.

The transmitier . .. ouiput circuit matches 50 ohm antenna systems. Stand-
ardized CR23/U crystals (3rd overtone, series resonant) readily avaitable. Qutput
amplifier adjusiable for max. legal input. 1009 modulation on posiive peaks.
Series-tuned 2nd harmonic trap for excellent TV suppression

The receiver sensitivity less than 1.0 UV for 10 db. signal-te-noise ratio
Electronic squelch works on less than 6 db. signal strength change. 6 kc. selec-
livity. tmage rej. 40 db. min. Audio output gover 2 watts. Auto. noise limiter,

series and shunt diodes. $1 4950

Cilizensyand

Before you choose from the countless brands of CB equipment available, consider
this fact: Nowhere in the field of communications is a manufacturer’s experience,
integrity and record of achievement more critical to performance and reliability
than in citizen’s band. Hallicrafters has produced about 1,000,000 communications
units in the past 27 years.

the new ideas in communications are born at . . .

hallicrafters

CHICAGO 24, ILLINOIS

Export Sales: International Div., Raytheon Mtg. Co., Waltham, Mass. Canada: Gould Sales Co., Montreal, P.Q.

September, 1961
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the world’s shopping center for Electronic Kits

for the Newest Kits, the Finest Quality,
the Greatest Values . . . look to Heathkit,

'fll Ill
li
i

wrpjs

20 New Stereo Hi-Fi Kits ...

Tuners. Multiplex, Amps., Deluxe Superhet. 9-Trans. &
Speakers, from $16.88 up!? Economy 4-Trans. Regen.
Above: AA-11 Deluxe Stereo Both in handsome styling.
Preamp., 19 Ibs.. . $84.95 Above: “Deluxe’” GW-21
3 lbs. ... $44.95

B vew cunmanter ]

We guarantee that you can build any Heathkit!

The Heath Company wnconditionally guarantees that you
can build any Heathkit product and that it will perform
in accordance with our published specifications, by simply
following and completing our check-by-step instructions,
or your purchase price will be cheerfully refunded.

This Heathkit guarantee, unprecedented in the indus-
try, is made possible by our millions of satisfied customers
who have proved that building a Heathkit requires no
special background, experience, skills or training.

New "*Walkie-Talkies'" .

Deluxe . .. tops in Heathkit
stereo/hi-fi styling with Jug-
gage-tan vinyl-clad cabinets,
plastic fronts, refracted light-
ing. Choose matching tuner
and amplifier. Left: AA-100
50 watt stereo amplifier. 31

lbs............ .. $84.95

Wave Li .
AT avepListeners IRa 8 New Test Instruments .

Capacitor Checker, “Handy-
Lab,'” Transistor Tester,
Scope, kit & wired VTVM's.
Above: IM-20 “Handy-Lab."”
2 Ibs. . ... 91495

dio . . . Circuit board; beige.
aqua steel cab.; four bands,
550 kc—30 mc; lighted meter &
dial. GR-91 9 Ibs..$42.50

NO-MONEY
NEW goun Teems

It's easiest to buy Heathkit! With these new no-nioney
down terms you can order the Heathkits of your choice

- send no down payment . . . and take as long as |8
months to pay! These new, relaxed terms, coupled with
our guarantee that you can build any Heathkit, are your
assurance of complete satisfaction with your purchase.
Any order for $25.00 to $600.00 worth of Heathkit equip-
ment is cligible for these new easy time-pay terms; write
for details on orders over $600.00. Sce the order blank in
the new 1962 Hcathkit catalog or send for application
forms.

www americanradiohistorv. com
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NEW is the key word this fall at Heath! NEW KITS . . . in every product
line . . . forty new kits, bringing the total 10 over 250 1o choose from . . .
the world’s largest selection of electronic kits! NEW STYLING . . . three
new styling concepts for sterco /hi-fi, completely coordinated . . . new test
instrument styling . . . newly styled citizen's band equipment . . . new vari-
ations on the Heathkit amateur radio theme. NEW GUARANTEE . . .
assures your kit building success, regardless of your background or experi-
ence. NEW NO-MONEY DOWN TERMS . . . easier than ever (o buy . . .
your assurance of complete satisfaction. NEW FREE CATALOG ... 100
pages . . . the world’s biggest kit catalog . . . better, too, with larger photos,
complete descriptions and specifications, and now with kit schematics for
your complete buying information. Look to Heathkit for the NEW!

Mid-Range.... styling
combines deluxe and
popular motifs; tan
vinyl-¢clad cabs., char-
coal-grey fronts, for
tuner and amps.

Left: AJ-1% AM/FM
Tuner.

Popular . . . striking
charcoal grey steei
cabinets with ivory ac-
cents. Choose tuners
and amplifiers.

Left: AA-161 14 watt
monophonic amp-pre-
amp.

151bs.... $33.54

19 bs.....$69.95

Another New Educational
Kit ... Two-Part Basic Radio
Course (EK-2A & 2B8). Each

5 New Amateur Radio Kits
...VFQ, Tunnel-Diode " Dip”
Meter, Basic Receiver, Q"
Multiptier, CW Transmitter. has authorltative textbook and
Above: HG-10 VFO. parts for radio receiver,

2 Ibs. $34.95 6Ibs............. $19.95

HEATH COMPANY
Benton Harbor 15, Michigan

|0 Yy, 2 subsidiary of
I DAYSTROM

NEW FREE CATALOG

The World's Shopping Center

for Electronic Kits Please send Free Heathkit catalog.

Send foryour FREE copy \
of the 1962 Heathkit cat-
alog . . . the world's big-
gest kit catalog . . . 100
pages packed with over
250 kits . . . big new
page site, big photos, e
complete descriptions, ’-
specs., schematics . . .

we'll be glad to send
your friends a copy too!

NAME

ADDRESS

e e i — e e G —— ——— o —— | ]

September, 1961
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NEW, ROOF TOP MOUNTED

ﬁ'TlZENS BAND

WHIP

FEATURES CONVENIENT
SINGLE HOLE MOUNTING
AND TRUE
OMNIDIRECTIONAL PATTERN

LY
il
I

|I
.ll'

_— -_"-\-..\ "
RAY
|

.-'-'-J"J-_
7
J|.||r I

I

&

MODEL

CMR

is a highly

flexible

tapcred

(.120 to .60 dia.} ||
stainless steel whip,
It is designed
specifically for con-
venient vehicular
roof top mounting. |
Hermetically

sealed base loading coil
also matches ||

whip to 50 ohms, ||
Furnished

with casy-to-install,
single hole,

top loading bhase mount
with solderless
connector for
RG38U coaxial cable.
Ovwerall height

50 inches.

$8.97 net

SEE YOUR NEAREST
HY-CAIN DISTRIBUTOR

For Information on
Hy-Cain’s Complete Line
of Citizens Band
Equipment, Write To:

« hu-gain.

1135 NO. 22nd ST.

antenna
"products

LINCOLN, NEBRASKA
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Transistors in 2-Way Radio
(Continued from page 49)

which would otherwise be heard in the
speaker during intervals between re-
ceived messages.

In the absence of a received r.f. car-
| rier, noise from the discriminator is
| amplified by the noise amplifier limiter.
This noise voltage is rectified, drawing
more or less current in the noise-detec-
tor stage. More current is drawn when
the receiver is fully squelched (squelch
control fully clockwise); less current is
drawn when the receiver is in the un-
squelched condition.

When the noise detector is drawing
higher current, a lower voltage is de-
veloped at the emitter element of the
detector. This causes an increased bias
to be applied to the switching transistor
which results in increased current
through the transistor. In effect, this
short-circuits the emitter-to-collector
path, causing the switching transistor
to appear as a closed switch. Under
these conditions, increased current

through resistor R.» causes a low volt-
age to appear at the emitter of the first
| audio-amplifier stage. This low voltage
| causes the audio amplifier to draw very
| little current, making the first audio
amplifier inoperative. Therefore, the
following audio stages do not receive
| signals and the speaker is quiet.

When an on-frequency signal is re-
ceived. the noise reaching the squelch
circuit diminishes entirely, so that there
is little or no output from the noise de-
tector. As a result, the d.c. control stage |

{appears as an open switch and the audio |
amplifier is biased normally. Under
these conditions, the incoming signals
reach the speaker.

EICO new Transistor Stereo/Mono
4-track Tape Deck

nen and sterec
back 7 pr-mmlneu LIF

RPF 100K
Semi- Klt In:lullel transport
comple Igh Mmbled and
ends;

ro! Teo recond,

and stereo er pre-am-

rllnor- in ony o-lnemhln kit
Write for full specifications

TAPE STORAGE DR o e
CARRYING CASE
reg. 9.95, now 5.95
{(Meavy wood construction,

waterprool vinyl covorin
Holds up to 24 tape LE

reg. 2.45, now “1.49
{Presged cardboard, holds 10
tapes or 80 43 rpM records.)

.OSHAXITOII! RECORDING I‘APE
zkde guarantecd not Lo rub ofl or aqueak-—or money Iinck. Com-
pare nun -hh other “Bargain'’ tape, You'il find it's m’m than just
priva” when you deal with us, Wo ure ofirinal Dioneers in tha tape
recofiler bluiuru nud our vohulation means everything to ws.

400" neetate (ph-ﬂe)_ 5‘

el
owu:u-uwu

299
Studios. Large Users Even Tower.

TAPE STORAGE CAN = PI:- Postage
Unique twist-lock

insures dust-free FERRO-
moisture:proaf PO LT BYNAMICS
non-breakable. U Baokshelf?’

oPtn end case

thed srnokagr
t\'})&?j . 1.23.
now 89¢

Entire Stock Prerecorded
o Music Tape off

NORELCO SPEAKER

Famous AD3BOOM. twin cone B*
(78-19.000 cycles) dlacuntinued
model, former list 16.00. usual
net 9.00 golng at 4.9% plus post-
age, (10 for 3J39.95). Other
Norelco speaker sizes at bargain
prices — SEND FOR SPFAKER
S8PECIFICATION SHEET.

SAXITONE TAPE SALES
(DIV. OF COMMISXIONED
ELECTRONICS, INC.)

1778 Columbia Rd.., NW, wn.hlnglcn. b.C,

Transistor Power Supply

The transistor power supply provides
an efficient and reliable method of con-
verting the low-voltage d.c. input from |
the battery to the required high-voltage
d.c. output for mobile transmitters and
receivers. A transistor power supply can
be built into a compact unit. The tran-
sistors can be mounted on a cast-a]umi-
num radiator., referred to as a “
sink’ because it radiates the heat away
from the transistors. Thus. the transis-
tors may be operated at relatively high

[ ambient temperatures and are capablei

of handling the high power required.

A typical Motorola transistor power
supply is shown in Fig. 14. The supply |
|cons1sts of a transistor multivibrator
and a step-up and feedback transformer.
The function of the multivibrator is to
convert the low-voltage d.c. to a high-
voltage a.c. variation across the trans-
former secondary. This a.c. variation is
rectified and filtered to develop the high
d.c. voltages needed by the transmitter
and receiver.

When the d.c. voltage is applied, the
changing voltage across the starting
network causes a changing current in
the feedback winding and bias network.
As in any multivibrator circuit, a slight
unbalance will cause one transistor to

www americanradiohistorv. com

Net_u_FVolume 11

SURPLUS RADIO
CONVERSION MANUAL

—gives new conversion data, instructions,
and diagrams for putting surplus
equipment to practical use.

Contents include:
701-A: AN/APN-1: AN/CRC-7: AN/URC-4;
ARA; BC-442, 1453-455. 456-459, 603, 696. 950,
1066, 1253; CBY-29125, 50083, 50141, 52208-11.
52232, 52302.09; FT-241A: MBF (COL-43065):
MD-7/ARC-5: R-9/APN-4: R23-R28/ARC-5;
RAT: RAV: RM.52(53): RT-19/ARC-4; SCR-
274N SCR-522;, T-15/ARC-5 to T-23/ARC.5,
For list of contents of Vols. | and Il. send
stamped, addressed envelope. $3.00 per volume

*Order from your favorite electronic parts distributor.

If he cannot supply, send us his name and your
remittance, and we will supply; foreign, add 109,

EDMNTORS and ENGINEERS, Lid.

Summerland 2, California
| Dealers: Electronic distributors, order from us.

(
(o Bookstores. libraries, newsdealers order from Baker &
(’J,: Taylor, Hillside. N, J. Export {exc. Canada). order
e from H. ). Snyder Co., 440 Park Ave. So.. N.Y, 16.

ELECTRONICS WORLD
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conduct more than the other. This
quickly results in this transistor being
driven to maximum current while the
other transistor is completely cut off.
However, the high current drawn by the
conducting transistor soon saturates the
transformer core. With core saturation
there is no feedback from the primary
into the feedback winding. With the
loss of feedback, the high base voltage
is no longer sustained on the conducting
transistor, consequently its current de-
creases and feedback of opposite polar-
ity is induced into the feedback winding.

Now the second transistor is driven
into conduction and the first transistor |
goes into cut-off. The conduction of the
second transistor soon saturates the
core primary again and feedback of
original polarity develops.

The cycle now repeats with the first
transistor being driven into conduction
and the second cut-off. The multivibra-
tor “on-off” switching of the transistor
develops an a.c. voltage variation across
the transformer primary which develops
a stepped-up a.c. voltage variation
across the secondary. |

The function of the feedback resistor,
in association with the ‘transmit-re- |
ceive” relay contacts, is to establish the
optimum operating conditions for the
transistor power supply under condi-
tions of reception and transmission. For
reception the power demand is less and
therefore the feedback resistor is placed
in the circuit to establish the correct
collector-to-emitter current flow, In the
transmit state. the feedback resistor is
shorted out: efficient oscillations result |
under the greatest current demand of
the transmitter.

This article has shown just a few of
the transistor circuits that are being
used in two-way radio equipment. As
time goes on, more and more of this
type of equipment will be transistorized,
from oscillator stages right through to
the power amplifier. This is bound to
occur since the transistor’s characteris- |
ties make it almost ideally suited to |
mobile two-way radio use. A

CAPACITOR SUBSTITUTE |
|

|
VER need a capacitor of a few micro-
microfarads in value—one which your
“junk hox” couldn’t supply ? It’s Sunday,
or late at night, and the parts supplier is |
closed. Well, no need to quit working on
vour latest electronic brainstorm until
lnter. Why not use the distribated capac-
itance present in a section of comumon
transmission line as a temporary sub- |
stitute?

Using the values given in the table be-
low, one need only cut off the length
calculated, from whatever type of trans-
mission line is available, to obtain the
desired capacity. Allowing a generous
safety margin, 1000 volts r.m.s. may he
considered the maximum voltage rating
for these ‘“‘capacitors.”

By KENT A, MITCHELL, W3WTO

300-ochm flat twin-lead 4.4-4,6 upf, per ft.
300-0hm tubular twin-lead 5.6 uuf. per ft.
RG-59 and RG-11 coax ... 21.0 uuf. per ft.
RG-58 and RG-8 coax . ... 29.0 uuf. per ft.

September, 1961

Now You Can Check All
The New Tubes, Too!

Nuvistors—5 and 7 pin « Compactrons « Novars « New 10 pin
New 12 pin—large and small—plus all older radio and TV tubes

JACKSON 648S DYNAMIC® TUBE TESTER

$154.95 net

# Exclusive compact,double-face reversible socket

assembly—7 different sockets on one side for

popular and newest tubes—7 different sockets

for regular tubes on the other side. No adapters

.. you simply lift out and reverse socket assem-
bly to accommodate tube being checked.

This new Jackson 848S Dynamic Tube Tester lets you check all the
newest tube types and all other popular tubes with profit-making
speed and accuracy.

These features make it best for busy servicemen

Push-button sequence switching for fastest set-up time

+ Semi-conductor rectifier for instant warm-up

* 23 Separate Heater voltages from .75 to line voltage

Variable Sensitivity Shorts test to 2 megohms

* Angled view zig-zag roll chart

+ Automatic line voltage indicator

* Guaranteed Jackson accuracy and quality

See the new 648S at your distributors . . . or write for Bulletin 107.

*If you own a Jackson 648R or 658 Tube Tester you can modify it
with a Socket Kit available from your distributor,

New tube test data appears every month
in PF Reporter and Photo-Fact Folder

LRl ALY T

Jﬁckson ELECTRICAL INSTRUMENT COMPANY

124 McDonough St., Dayton, Ohio
In Canada; Tri-Tel Associates Ltd., Willowdale, Ontario
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FREE
CAREER

to guide you

to a

successful future

in
ELECTRONICS
RADIO-TV
COMPUTERS

ELECTRICAL
ENGINEERING

This interesting pictorial booklet
tells you how you can prepare for a
dynamic career as an Electrical En-
gineer or Engineering Technician in
many exciting, growing fields:

MISSILES * RADAR * RESEARCH
ELECTRICAL POWER * ROCKETRY
AUTOMATION * AVIONICS
SALES * DEVELOPMENT

Get all the facts about job opportu-
nities, length of study, courses
offered, degrees you can earn,
scholarships, part-time work — as
well as pictures of the Milwaukee
School of Engineering’s educational
and recreational facilities. No obli-
gation — it's yours free.

MILWAUKEE SCHOOL OF ENGINEERING

MAIL COUPON TODAY!

Dept. EW-961, 1025 N Milwaukee §p.
Milwoukee, Wisconsin ms-113

Please send FREE ‘‘Your Career’” booklet
I'm inlerested in ] Electronics {] Radio-TV
[0 Computers [0 Electrical Engincering
[0 Mechanical Engineering

{PLEASE PRINT}

Age .. ...

.Zone. . State.
ble for veteram education benefits.
Discharge date.....

'------.-.---
L----------

-3
(=]

Mac’s Service Shop

(Continued from page 60)

Pointing the center of a lobe at the cen-
ter of the flight pattern reduced this
variation in signal strength.”

“Did you try other antennas?”

“Oh sure! I tried vertically stacked
bow-ties, a corner reflector. two half
waves in-phase. with and without a re-
flector. and a simple folded dipole. Hold-
ing any of these antennas in my hand
right heside the receiver, I could pick
up the test patterns with the antenna in
just the right position. A movement of
six inches would make the picture dis-
appear. Furthermore, the ‘right posi-
tion" constantly changed as the plane
moved something that did not happen
when I was receiving a fixed station.
With the antenna up on the tower, this
effect practically disappeared. I finally
put a corner reflector up on my rotating
mast because it is simple, rugged, light.
low-cost. and capable of doing a good
job on the MPATI signals since its gain
increases with frequency. At the same
time, it performed well on the low-end-
of-the-u.h.f.-band stations.”

"How ahout lead-in?”

"I can’t quite go along with using
coax unless there's a u.h.f. amplifier or
converter mounted right at the antenna
that's designed to work into this cable.
Even the best coaxial cahle has very
steep losses at 800 megacycles, and you
still have to use baluns to match a 300-
ohm antenna to the cable and to match
the cable to a 300-chm receiver. Noise
pick-up on the feedline at these frequen-
cies isn't enough of an item to warrant
taking these losses. Open-wire line is un-
doubtedly the lowest-loss all-weather
line for long runs out in the open, but
it's hard to handle and to keep taut. Per-
sonally I think u.h.f. twin-lead, such as
Celluline or the hollow type, is a good
compromise for home installations. It's
important, though, to keep the line as
far away as possible from metal objects,
You can convince yourself of this
quickly by taking the line out of a stand-
off insulator and holding it near a tower
leg while you wateh what happens.”

“As I get it, you're not interested so
much in a commercial installation for
receiving MPATTI signals as you are in a
good general coverage u.h.f. installation
that will still do a good job on the sig-
nals from the plane.”

“Exactly. I see this MPATI thing as
an excellent opportunity for receiver
manufacturers, antenna manufacturers.
service technicians, and radio amateurs
to obtain a lot of useful information on
u.h.f. signals. For the next nine months.
more people will have an opportunity
to receive those R0))-megacycle-plus sig-
nals than were ever reached by a single
wu.h.f. station before. If we pool the expe-
rience acquired, maybe we can take a
giant step forward in u.h.f. TV recep-
tion. If the FCC has its way, all telecast-
ing may be pushed up to the u.h.f. fre-
quencies in the next few years: so it's
| high time technicians learn all they can
about what constitutes a really good
Iu.h.f. installation.
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“The MPATI people are collecting re-
ception reports, and the engineers are
working hard on the problem. Jerrold,
Blonder-Tongue, and possibly some
other manufacturers have produced
crystal-controlled, low-noise converters
and amplifiers for these frequencies.
There are several translator-frequency
antennas on the market. But I'm inter-
ested in what technicians, hams, and ex-
perimenters can learn for themselves
by working with signals from the plane.
A half-wave dipole at these frequencies
is only a little more than 62" long; so a
pretty elaborate antenna array can be
built in a small space. A v.t.v.m. con-
nected to the a.g.c. circuit of a receiver
converts the latter into a sensitive com-
parative field-strength meter. It's a
golden opportunity to experiment with
stacked rhombics, parabolic and corner
reflectors. broadside arrays, helical and
horn types of antennas, etc.”

“Were there any transmitting prob-
lems?”

“Vibration is the worst one. I re-
marked that I could see dark bands
moving behind the test pattern that
looked exactly like what you see on the
screen during an awrora borealis dis-
play. The MPATI folks said they saw
these, too, and were sure they were pro-
duced by vibration from the plane's mo-
tors. Since all of the equipment has to
be very solidly mounted in the plane, in-
sulating tape recorders and other trans-
mitter gear from the vibration is a very
special problem; but they were licking
it by ruggedizing all equipment and go-
ing to transistors wherever they could.
I might mention, too, that the transmit-
ters were only working at half-power
during the tests. A new power supply
installed in the plane by now should en-
able both transmitters to run the full 50
kw. video and 5 kw. audio this fall. That
will make some difference, although not
as much as a layman might believe.

“The educational programs we lucky
ones will be able to receive will be an
added bonus,” he continued. *‘Many of
the sample lessons telecast last spring
were most interesting. I especially liked
the biology lessons, the college algebra,
and the Que Tal Amigos beginning
Spanish lessons presented by Senor
Lueras. I'm looking forward to the
Russian language course and the art
course. Say! Do you suppose they will
have live models?”

“Down, boy, and back to work!” Mac
said sternly. “You were making pretty
good sense up until now, but I knew it
couldn’t last.” A

STAG HAMFEST SLATED

'I’HE 24th Annunal Stag Hamfest, spon-
sored by The Greater Cincinnati
Amateur Radio Asseciation, has heen
scheduled for Sunday, September 24th
at Stricker’s Grove, Compton Road, Mt.
Healthy, Cincinnati, Ohio. The commit-
tee expects 1500 attendees this year.

A varied and interesting program has
been planned and those in the Greater
Cincinnati area are urged to attend. Con-
tact either George J. Zins, K8IMC or
Elmer . Schubert, W8ALW for full de-

A

tails on this event,
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Now...assemble the finest:

A Professional Quality
CUSTOMIZED

TV KIT

ON EASY
““PAY AS YOU WIRE'" TERMS*

e e — | :I

v+ Designed for the perfectionist

The TRANSVISION
"“Professional”

seeking maximum performance.

vv Eosy to assemble; no technical

knowledge required.

Y7 An ideal *‘Learning' Kit with

a complete Course of Study
is available.

Professianal Quality Features

The Transvision “Professional” Model
TV Kit (or Assembled Chassis) is
designed to satisfy those video-and-
audiophiles who seek the best possible
performance of which the art is capable.
Nevertheless, the kit builder can assem-
ble this chassis for less than the cost of
an ordinary receiver.

Note these unique features:

¢ Hi-Fi Audio (with 2 EL-84 output
tubes, oversize audio output trans-
former, Woofer-Tweeter Speaker Sys-
tem with heavy magnets and cross-
over; Extended Range Tone Control).

Ultra-linear sweep circuits; D.C. res-
toration; Standard Coil Guided Grid
Turret Tuner with provisions for
UHF and special low noise tubes; 4
megacycle picture bandwidth; 10 mi-
crovolt sensitivity.

Heavy-duty power supply (power
transformer, two low voltage rectifier
tubes — no silicon rectifiers).

TRANSVIsion

Pioneers in Television Kits

START NOW — MAIL THIS COUPON

*Only $15 for the Starting Package!
ALSO AVAILABLE AS AN
ASSEMBLED CHASSIS

for custom installations

* Heavy-duty ruggedized construction,
no printed circuits; built to give trou-
ble-free performance for many years,
Includes newest reflection-free 23"
tube with bonded face, or the 24" or
27" CRT.

Selected because of superior perfor-
mance for use in Educational TV by
over 3000 schools and colleges and
U.S. Armed Services.

Intereiled in Clectronicd?
Learn the basic principles of "

electronics from the Complete ; A
C f Stud hich is Ay
Tt B

avoiloble with the Kit.

A5 2 preliminary, order the Assembfy Instructions
for only $2.00; to be refunded if you purchase kit.
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TRANSVISION, New Rochelle, N.Y.
O Send Free 8-page Cotolog
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NOME...ceimsiiimisisassmarinan

O Enclosed is $2. for Assembly Instructions so thot | might
see how easy it is ta assemble the Transvision Kit. | understand that this will be refunded if | purchase o kit.

7 Enclosed is $15 for the Starting Package. | understand that | can buy packages one ot a Hme
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4 \mprorTANT NEW
SAMS BOOKS

Two-Way Mobile Radio Maintenance
Jack Darr comes through with the
first practical guidebook on main-
tenance and installation for 2-way
radio technicians. You get field-
tested methods. service hints and
test procedures. Chapters include:
Planning a 2-Way Radio Installa-
tion; RReceivers; I'ransmitters; Re-
mote Controls; Towers; Installa-
tion of Mobile Units; Noise Elim-
ination; Teat Equipment; FCC
Tests and Measurements. Includes
charts to help you make required
calculations without using math;
actual photos show proper step-by-step installation
and maintenance. Only bock of its kind for$495
the technician. 224 pages; 514 x 814". Only

Troubleshooting Amateur Radio
Equipment

Howard S. Pyle, W70E, provides
a wonderful guide for all hams who
want to repair their own equip-
ment. The most common types of
failures are stressed. You learn in
detail what is most likely to cause
the trouble and how to correct the
problem right in the “shack”. In-
cludes 9 complete schematic dia-
grams for the most popular trans-
mitters and receivers, Chapters
cover: Receiver Troubles; Trans-
mitter Troubles; the Antenna Sys-
. tem; Accemory Equipment; Pre-
ventive Maintenance; Mobile Equipment; Compo.
nent Color Codes; Schematic Symbols. ¢ 50
128 pages;: 54 x8%". Only................ 2

Handbook of Electronic
Charts and Nomographs

Allan Lytel’s important time-
saving book—containa 58 elec-
tronic charts and nomographs to

rovide solutions to hundreds of
ormulas and ratios—in just the 5\
time it takes to rule a line. Shows
you how to use each nomograph;

rovides examples. Includes

ound-in clear vinyl overlay
sheet for Eositioning over any

o

‘\ |
nomograph; permits ruling in
erasable pencil lines connecting appropriate points
on the gragh scales; can be used repeatedly without
injuring the nomograph. Comb-binding; book lies
flat with its 814 x 11” size providing large scales for
best accuracy. Special chapter tells how to use nomo-
graphs most effectively and how to developg 95
them on your own. 128 pages; 814 x 11”. Only 4

Bosic Amplifier Series: Amplifier Circvits

Thomas M, Adams, Captain,
.S.N., completely explains am. —

plifier circuits. This second book &
in the series also provides dynamic -
circuit diagrams in FOUR COL-
actly what action takes place every 3
moment during circuit operation. o

You unmistakably identify each i
and every electron current in a par-
ticular circuit, and you learn in de-
tail the changeseach current under-

oes for every moment of operation.
Coupled AF Voltage Amplifiers; Transformer-
Coupled AF Voltage Amplifiers; A-F Power Ampli-
fiers; Audio Phase-Inversion Circuits; Impedance-
Coupled AF Voliage Amplifiers; Tranaformer-
Coupled RF Voltage Amplifiers. Here's the one
book that helps you understand amplifier §, 95
circuits. 128 pages; 53 x 814", Only. ... .. 2

OIS tg enable you to visualize ex-

“hapters include: Basic Vacuum Tube Actions; R-C

HOWARD W. SAMS & C€0., INC,

8 Order from your Sams Distributor today,
8 ar mail to Howord W. Sams & Ca., inc., Dept. J.11
8 1720 E. 38th St., Indianapolis §, ind.

Send me the following books:
g O Two-Way Mobile Radio Mointenance (TWD-1)
8 [ Troubleshooting Amoteur Radio Equip. (AMP-1)
8 [] Handbook of Electronic Charts (NOM-1)
[ Bosic Etectronics Series: Amplifier Cir. (BEA-1)
S00000000000000000 enclosed. [] Send Free Book List

Name.

Address

City. Stare
IN CANADA: A. C. Simmonds & Sons, Ltd., Toronto 7

B wmww (ovtside U.S.A. priced slightly higher) oo
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SERVICE
INDUSTRY

IN MANY quarters, pay-TV has been
opposed vigorously as posing a seri-
ous threat to the well-being of the inde-
pendent service industry. The required
decoding devices (the argument goes)
will be attached to and effectively part
of the TV receivers. Sponsors of the pay
system will have to insist on complete
control of these devices. This will in-
clude installation and maintenance.
Once organized for such purposes, the
sponsor will be in an enviable position
for broadening his activities to include
service of the TV receivers themselves.
In fact, with receivers and decoders so
closely integrated with respect to func-
tion and fault development, it will be
difficult to avoid branching out. The in-
dependent service dealer will suffer
heavily.

Ironically, one of the most serious ex-
ponents of toll television is a TV set
manufacturer whose reputation for re-
specting the independent service techni-
cian is well known. Zenith Radio Corp.,
which has carefully avoided establish-
ment of its own servicing arm or resort
to extended warranties, is also promot-
ing Phonevision, its own system of toll
TV. In a recent speech to California
service dealers, Ted Leitzell, Zenith PR
director, clarified policy.

He first identified the four phases of
his firm's relationship with independent
service: the present, long-established
policy; the policy to be followed with
respect to color sets, now on the way;
the installation, removal, and service of
decoders attached to the TV sets of
Phonevision subscribers; and finally the
service of the sets themselves owned by
subscribers.

On the first point, he noted that
“Zenith has always regarded the serv-
icing dealer and the independent service
industry as one of the major elements
in its over-all success.” The policy of
“‘not setting up factory service installa-
tions” was reiterated. On color TV, he
pointed to the already stated intention
of leaving this strictly in the hands of
independents and discussed some details
of his company’s color training pro-
gram, already under way.

Concerning decoders and the forth-
coming Phonevision operation in Hart-
ford, Conn., he first stated that arrange-
ments were in the hands of a subsidiary
of RKO General, with Zenith’s partici-
pation limited to manufacture of the
equipment and the provision of techni-
cal advice. Nevertheless, Leitzell was
able to give assurances concerning RKO
policy, based on Zenith's advice.

In Hartford, as elsewhere later,

www americanradiohistorv com

Phonevision will attempt to enfranchise
local independent service establish-
ments to handle installation and service,
providing assistance and advice with re-
spect to required techniques and equip-
ment. If this plan succeeds, Phonevision,
which will own the decoders, will still
have to check them annually and audit
records contained therein. However,
local companies could still be used for
removal and replacement, handling di-
rect contact with the set owner.

If it is not possible to obtain adequate
results with existing service organiza-
tions, RKO will have to set up its own
local organization—but for decoder han-
dling only. There will be no involvement
with service on the receiver itself. In
this connection, Leitzell said there is
much misunderstanding about the rela-
tionship between the TV set and the
attachment. The latter does not in any
way alter the former or affect its opera-
tion. Snapping a switch on the decoder
will permit normal receiver operation,
permitting immediate determination of
which unit is at fault if trouble develops.

He added his belief that, since pay-TV
will place an additional premium on
high-quality TV reception, it could ac-
tually act as a stimulant for the inde-
pendent dealer rather than as a bane.

We have no certain way of predicting
exactly how things will work out if pay-
TV succeeds. But this speech gives rise
to an interesting thought. Does toll tele-
vision inherently pose any greater
threat to independent service than free
TV has? Or does the threat depend, not
on the nature of the system itself, but
on the attitudes of those who control it?
Pay-TV is not a factor in the present
service market, yet this has not pre-
vented some set manufacturers from
getting into service. The manufactur-
er's viewpoint may count for more than
his product in determining his influence
on independents.

Community Service

Alameda County TV & Radio Assn.
of California has decided to undertake
officially what some of its members have
been doing on their own. ACTRA people
have heen donating their services on
Sundays to keep in order the TV sets
used by shut-ins at the local Fairmont
Hospital. Some evidence of the attitude
such efforts engender toward independ-
ent service is to be gleaned from letters
ACTRA has received from the hospital
itself and from the county Council of
Social Planning.

Rather than let this project fall regu-
larly on the shoulders of the same half
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dozen or so volunteers, ACTRA has
elected to assign members in rotation.
Thus each member will be required to
donate a few hours of his time only once
a year. The effort is contagious. Others
being drawn into the act include a local
picture-tube builder, Aragon Electiron-
ics, which has offered to donate needed
CRT replacements. |

"Fast-Buck” Exposé |

Allen Roberts, feature columnist of
“TSA News,” organ of the Television
Service Assn. of Delaware Valley,
Penna., has decided to get his own an-
swers as to how shady TV service oper-
ators, specializing in the $2 house call,
work. After several tries, he found em-
ployees of such outfits who were willing
to talk.

One question frequently asked about
these outfits is, "Where do they get
their men from?"” School trainees and
men with jobs in electronic plants are |
taken on either full or part time. Most
are led to believe the jobs will give them
legitimate, practical training, However,
they soon learn they are to be nothing
more than tube salesmen and chassis
pullers. They are given small, fixed
salaries and must rely on commissions
{15% on all tubes sold or on all pulled-
chassis jobs). These outside men are
equipped with tube caddies, often filled
with reclaimed tubes, and are given the
following instructions: “If you can pull
the set, pull it, no matter what is wrong.

. If you can’t pull the set, sell them 5
or 6 tubes, using the reclaims wherever
possible.” Billing for unnecessary parts
and tubes, from artificially inflated
price lists, is common.

“Where do these outfits get their cus-
tomers?” Repeat business is obviously
negligible. They run large numbers of
newspaper ads and list phone numbers
in various parts of the city. Most are the
numbers of phone answering services.
With part-time tube pullers all over the
city, they can usually get a man out
anywhere, anytime. Thus they can ad-
vertise 24-hour-a-day, 7-day-a-week
service. Most of their business comes
from newspaper and phone-book list-
ings.

Oklahoma Liaison |
The move to make TESA a household
word for reliable radio and TV service
in the Oklahoma City area gained im-
petus with an agreement reached be-
tween the local association and channel
5 (KOCO-TV) in that area. The latter
has agreed to run frequent 10-second
spots identifying members of the serv-
ice group with “Television Service You
Can Trust” and displaying the TESA
emblem. In addition, a different TESA
member will be interviewed each week
on a regular local program, at which
time questions will be solicited from
viewers concerning TV service. Methods
are now being worked out under which
individual members will be able to “co-
op” advertising time with their sup- |
pliers. The Oklahoma arrangement ap-
pears to be more extensive than those
worked out in other parts of the coun-
try. A
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NEWKITS

FROM H.H.SCOTT! “

Massive 130 Watt Power Amplifier,
Feature-Packed Control Center use
radical ways to simplify Kit building

Exciting News for Kit-Builders! Now, for the first time, H. H. Scott engi-
neering leadership, H. H. Scott quality, and H. H. Scott experience are
available to the kit-builder in a massive 130 watt power amplifier kit and
a feature-packed stereo pre-amplifier kit.

These new kits utilize the time-saving, labor-saving, techniques pioneered
by H. H. Scott in their famous LT-10 FM tuner and LK-72 complete
amplifier. To speed assembly time and reduce errors all wires are pre-
stripped and cut to proper length; mechanical parts are already riveted in
place; each electronic component is mounted on special part charts, easy-
to-follow instruction books are in full color.

The new H. H. Scott LC-21 Pre-Amplifier and LK-160 Power Amplifier
kits are completely professional units in looks...in design...in specifi-
cations. You'll be proud to show and demonstrate them to your friends.

Ovistanding Fectures and Technical
Specifications of These New Kits

differences between some efficient and inefficient loudspeakers. Switch

LK-150 POWER AMPLIFIER KIT — Outpul rated at 65 watts music power per
channel (60 watts steady state), Famous 6550 matched - pair output tubes,
rated at 100 watts. Unique output circuitry assures top performance without
external laboratory equipment. IHFM power band from far below 19 cps to
more than 25,000 ¢ps (limits of laboratory test equipment}. Total Harmenic
Distortion less than 0. 5%, at full power. IM distortion less than 0.5% at full
output. Damping factor adjustable to either 16:1 or 8:1 to compensate 1or

62" Hx 11%" D, $169.
LC-2t PRE- AMPLIFIER KIT —

ISA" W xS%" Hx 13" 99.95
"nge or case extra. Slnghlly higher west of Rockies

subsonic noise Illter Ampllher absolutely stable even without load. 15" W x

Five pairs of stereo inputs, derived center channel output and stereo tape
recorder outputs. 16 front panel controls including equalization provisions
for microphone, tape head, or RIAA; scratch and rumble filters, magnetic
pickup selector; phase reverse; tape monitor; derived center channel level
control. Umque power supply sh-eldlng DC tube heaters, and aluminum
chassis permit unusually low — 80 db hum level. Distortion less than 0.1%
at 2.5 volts output. Can be wired for home or laboratory use where response
below 10 cps is required. Fre uency response 8 cps to 50,000 cps = 1 db.

Uniqu.ﬂm.cnd |ub°r-;ov[ng: LA R Y Y Y R N R R R R R E R RSN YY)
features of H. H. Scott kits: .
1. All mechanical part$ pre-riveted in : IIH H. H. SOOTT
place. 2. All wires pre-cut, pre-strip- .
:::{l%euﬁéz":_ﬁ:;:j::':: ":‘ I:{:V'd: 2 H. H. Scoff Inc., Dept. 160-09 111 Powdermill Road, Maynord, Mass.
1iaentim 1 a . - . . . .
- . N Send me complete specifications on your new Kits, and information
Full-color instruction book. 5. Kit. $ . tte 15 '
Pak** container opens to convenient RSt R AL TGS
work table, folds out of Sight when * pri.me
not in use. . - - B
See the new Scott components at ik« Address S— - -
New York High Fidelity Show, Trade *
Showw Hl:lg Rooms nd) “und 642, Sepr. % City. Zone._ ___State. _ I

“I’ 3’- o Export: Morhan Exporting Corp., $58 Broadway, N.Y.C.
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Today, the more you know about

electronics, the higher you go.

That’s why it’s important to start

with good basic training in Elec-

tronic Theory and Practice, such

as you get with RCA Institutes

Home Study or Resident School

courses. RCA Institutes offers a

complete program of integrated

courses for beginners and ad-

vanced students, ranging from

ar l l O re Radio and Electronic Fundamen-

9 tals to Automation. Discover for

yourself how RCA Institutes can

help you turn your interest in elec-

hd tronics into a rewarding career.

1 ‘ 7 e e e r RCA Institutes offers superb facil-

ities for technical instruction . . .

tailored to your needs. The very

name “RCA” means dependabil-

ity, integrity, and scientific ad-

vance. The caliber of the training

you receive is the finest! And you

‘ , get top recognition as an RCA

Lef CA Institutes graduate. RCA Insti-

tutes training can be the smartest
investment you ever made.

Train You in
Electronics

84 ELECTRONICS WORLD
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HOME STUDY COURSES

in Radio and Electronic Fundamentals
TV Servicing - Color TV - Transistors
Electronics for Automation

New Voluntary Tuition Plan. All
RCA Institutes Home Study courses
are available under the Voluntary Tui-
tion Plan. This plan affords you the
most economical possible method of
home study training. You pay for les-
sons only as you order them. If, for
any reason, you should wish to inter-
rupt your training, you can do so and
you will not owe a cent until you re-
sume the course. No other obligations!
No installment payments required.

RCA Personal Instruction. With
RCA Home Study training you set
your own pace in keeping with your
own ability, finances, and time.RCA
Institutes allows you ample time to
complete the course. Your lesson as-
signments are individually graded by
technically trained personnel, and
helpful comments are added where re-
quired. You get theory, experiment,
and service practice beginning with
the very first lesson. All lessons are
profusely illustrated. You get a com-
plete training package throughout the
entire course.

RCA INSTITUTES, INC. A SERVICE OF RADIO CORPORATION OF AMERICA, 350 WEST 4TH ST., NEW YORK 14, N. Y.

Septemker, 1961

| You Get Prime Quality Equip-

ment. All kits furnished with the
| course are complete in every respect,
| and the equipment is top grade. You
keep all the equipment furnished to
you for actual use on the job ... and
you never have to take apart one piece
to build another.

RESIDENT
SCHOOLS

in Los Angeles and
New York City—

You can study
electronics in the
city of your choice.

No Previous Technical Training
Required For Admission. You
Are Eligible Even If You Haven’t
Completed High School. RCA In-
stitutes Resident Schools in Los An-
zeles and New York City offer training
that will prepare you to work in re-
warding positions on research and pro-
duction projects in fields such as auto-
mation, transistors, communications,
technical writing, television, compu-
ters, and other industrial and ad-
vanced electronics applications. If you
did not complete high school, RCA
will prepare you for such training with

courses specially designed to provide
the basic math and physics required
for a career in electronics.

Free Placement Service. RCA In-
stitutes graduates are now employed
in important jobs at military installa-
tions such as IBM, Bell Telephone
Labs, General Electric, RCA, and in
radio and TV stations all over the
country. Many other graduates have
opened their own businesses. A recent
New York Resident School class had
92.06% of the graduates who used
the FREE Placement Service accepted
by important electronics companies
...and had their jobs waiting for
them on the day they graduated!

LR ERRRE
q

I ‘: .-j

Coeducational Day and Evening
Courses. Day and Evening Courses
are available at Resident Schools in

| New York City and Los Angeles. You

can prepare for a career in electronics
while continuing your normal full-
time or part-time employment. Regu-
| lar classes start four times each year.

SEND POSTCARD FOR FREE
ILLUSTRATED BOOK TODAY!
SPECIFY HOME STUDY OR

NEW YORK OR LOS ANGELES

RESIDENT SCHOOL

PACIFIC ELECTRIC BLDG., 610 S. MAIN ST., LOS ANGELES 14, CALIF.
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have you
heard
the

ONOVAG

hi-fi &
stereo
speakers?
...one of

the most
publicized
products in
the industry’s
history

From coast to coast, editors and
writers of the nation’s top maga-
zines and periodicals have been
exuberant about the IONOVAC
High Fidelity and Stereo Speak-
er Systems. The revolutionary
“ionic cloud’’ which replaces the
conventional speaker diaphragm
has been lauded Nationwide —
and why —because nothing
moves but the sound waves.
Only a “live” demonstration of
the IONOVAC can thrill listen-
ers with a quality of sound re-
production that far exceeds
anvthing ever heard before.
IOKJOVAC response amazingly
flat from 3,500 to 20,000 cps
and above.

IONOVAC High Fidelity and
Stereo Speakers are available in
a wide range of styles from add-
on units to complete Columnar
Speaker Systems. Choose from
a broad selection of handsome
finishes—or unfinished, if you
desire. Consumer or dealer in-
quiries invited. Fill out the cou-
pon below for full details, and the
location of your nearest dealer.

IONOVAC DIVISION

DUKANE CORPORATION
ST. CHARLES, ILLINOIS

DEPT. EW-§-1
(B G &b & G S & & &

I [J Where can i hear o demonstration?
I [ Send tree literature.

NAME.

FIRM (IF DEALER)

B aoomess

j o STATE

N G s G s I s B e
88

New Audio Test Report
(Continuned from page 24)

cps to 15,000 cps (limits of our test).

These fine results are achieved be-
cause of a well-engineered but basically
simple circuit. The front-end is a cath-
ode-coupled twin-triode with the input
grid circuit tuned and with the second
section grid grounded. Although the the-
oretical noise figure of the popular cas-
code front-end is lower, external noise
pickup usually prevents the full use of
extremely low noise figures. In actual
use, the front-end circuit used in this
tuner demonstrates excellent sensitivity
(as the above figures prove) and good
signal-to-noise ratio. The mixer-oscil-
lator stage is temperature-compensated
and this, coupled with the wide-band
design, obviates the need for a.f.c. Next
there are four i.f. stages which also act
as limiters at high signal levels. Special
attention was paid to minimizing phase
shift across the entire passband by using
undercoupled i.f. transformers. This has
the added advantage of simplifying i.f.
alignment because peak tuning is used
and there is no need for sweep align-
ment.

A wide-band balanced ratio detector
is used with its two crystals mounted in-
side the discriminator transformer, In
the audio section, the de-emphasis filter
is isolated from the high-impedance de-
tector by a cathode-follower. This fol-
lower’s output is then applied through a
volume control to a plate-follower,
which delivers tuner output.

The tuning mechanism uses a plan-
etary drive on the tuning capacitor and
a rear-lighted tuning dial, making it
convenient to pick out your favorite
station. A simple calibrated scale in
front of the tuning eye makes it easy
to detect slight changes in tuning and
signal level. All in all, the tuner incor-
porates many fine design features and
does its job very well indeed. The FM-1
is available for $79.95 in kit form, in-
cluding metal cover-case, or for $119.95,
factory-wired. A

3
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“'Thase twenties dry yet, Muggsy?”’
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THE"BANANA”
COLOR TUBE

By PATRICK HALLIDAY

Details on a new color TV
display device recently
shown in London by Mullard.

Q N entirely new form of TV color dis-
play was demonstrated in London
recently using the ““banana” color tube.
Although not at present a practical sys-
tem for domestic color TV receivers,
owing to the need for rather elaborate
associated electronic and mechanical
equipment, it was shown that excellent
results could be achieved under labora-
tory conditions.

The new tube, which produces only a
single horizontal line of light instead of
a complete raster, is mounted inside a
special lens drum which is rotated at a
fixed, synchronized rate to provide the
vertical scanning. The resulting com-
plete color picture is viewed as a virtual
image in a parabolic mirror mounted
above the slim cabinet of the color re-
ceiver.

Wine-Bottle Shape

Heart of this system is a slender tube
which resembles a wine bottle rather
than a straight “banana’” after which it
has been named in order to continue the
fruit sequence initiated by the Philco
“Apple” tube. The banana tube contains
a length of tri-color phosphor stripe pro-
ducing red, green, and blue light and
mounted along the main axis of the
tube. An electron beam from the gun
in the neck of the “bottle” is made to
sweep up and down the phosphor stripe
by means of deflection coils mounted on
the narrow neck. The electron heam is
“spot-wobbled” at radio frequency so
that it strikes each of the parallel phos-
phors in sequence. The beam is switched
on and off by means of gating circuits
so that each color is reproduced in ac-
cordance with the video information.
For instance, by applying appropriate
signals to the gating circuits a single
line of red, green, or blue light can be
produced; or alternatively any single
line of a normal color picture. As al-
ready described, the field or vertical
scanning element is then provided me-
chanically.

Although we are unlikely to see this
new system in use for domestic color re-
ceivers for some time to come, the Mul-
lard research team, headed by Dr. P.
Schagen, who have developed the tube,
consider that the complications which
remain to be solved are not those of the
actual banana tube which would be a
simple and economical device to manu-
facture. An advantage to the viewer is
that the picture appears as a completely
flat virtual image. A
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Impedance Matching in P.A.
(Continued from page 41)

so it draws half the available power (20
watts). Each 4-ohm speaker is one-
fourth of the total load impedance and
draws one-fourth of the power.
Parallel Arrangement: \When speak-
ers of like impedance values are placed
in parallel, each loudspeaker draws the
same amount of power from the am-
plifier. In other words, if the amplifier
in Fig. 6 were rated at 30 watts, each of
the three 16-ohm loudspeakers in paral-
let would be driven to a 10-waltt level.
When loudspeakers of different imped-
ance values are connected 1n parallel,
the speakers receive unequal amounts
of power as was the case in Fig. 8 but
the distribution of power here differs in
that the speakers with the higher im-
pedance voice coils receive less power.

&

4 @

o
°
—an
o]
—

cC & |
D DR!WS
AMPLIFIER DRAWS RAWS
20 wLA1$ 10w, 5W. 5w,

Fig. 9. Loudspeakers having different imped-
values connected together in parallel.

ance
Referring to Fig. 9, we find two 16-
ohm loudspeakers and one 8-ohm
speaker connected in parallel. The com-
bined impedance of this arrangement is
letermined by adding the reciprocals of
the individual loudspeaker impedance
values and then taking the reciprocal of
their sum. In this instance, the resulting
impedance is determined as follows:

' 1 1flohm
16 16 8 ~ 4

The reciprocal of is 4 ohms.

The 8-ohm loudspeaker in this system
will receive twice as much power as
each of the 16-ohm loudspeakers. From
an amplifier rated at 20 watts, the
8-ohm speaker would draw 10 watts
while each of the two 16-ohm speakers
would draw 5 watts.

In this article we have been concerned
largely with those simple systems which
permit an amplifier to be connected to
one or more loudspeakers over low-im-
pedance lines without the use of line-
matching transformers. More complex
loudspeaker arrangements require a
different approach and these will be ex-
plored fully in succeeding articles deal-
ing with high-impedance lines and the
constant-voltage distribution system.

(To be continued)

September, 1961

Giant step toward tone-arm
perfection...20-20,000 cps response!

Now for the first time you’ll be able to get the world-renowned Ortofon arms
and stereo cartridge at your hi-fi dealer’s . . . a superb companion to your Thorens
TD-124 .. .a giant step forward in eliminating residual distortion and response
deficiencies from even the finest music systems.

Only Ortofon, supplier of studio recording equipment to the world’s foremost
recording companies, both in the U. S. and abroad, has achieved the perfection of
balance, the precision of tracking, the absolute minimum of inertia needed to
play your finest records and preserve their superlative brand-new quality.

See and hear the Ortofon arms and stereo cartridge at your dealer or the
New York Hi-Fi Show Room of ELPA Marketing Industries—-sole U. S. Repre-
sentatives for Thorens and Ortofon products. 1o

Guaranteed for one full year. Sold only through carefully selected franchised dealers.

ot >

A Division of ELPA Marketing Industries, Inc., New Hyde Park, New York

WORLD FAMOUS STUDIO EQUIPMENT
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9?0

A quick check with a tunable
receiver in aimost any populous area
shows lots of activity on the Citizens Band . . .

RADIO-
TRANSMITTER
FREQUENCY,

That is
D)

and

a surprising proportion of transmitters which are off frequency.

TWO VERY GOOED REASONS FOR HOLDING REQUIRED FREQUENCY

TOLERANCE

1. VOICE QUALITY AND DISTANCE COVERED WILL BE AT MAX-
BECAUSE OFF-TUNING DOWNGRADES PERFORM-

ANCE VERY QUICKL

2. NO TICKETS FROM THE FCC FOR VIOLATIONS FCC TOLER-
ANCE FOR CLASS D CITIZENS BAND 1S 0.005

105-B FREQUENCY METER
ACCURACY

THE LAMPKIN
CITIZENS BAND WORK.

IS AMPLE
COVERS ALL CHANNELS (CALIBRATIONS FREE WITH NEW METER.

ON REQUEST. FOR THE 23 CLASS D CHANNELS)

OPERATE AS A SIGNAL GENERATOR (FOR ACCURA‘TE RECEIVER
ALIGNMENT). THE PRICE IS LOW ($260.00 NET) AND DELIVERY IS
TMMEDIATE! GET ONE YOURSELF—OR HAVE YOUR CB CLUB BUY ONE!

105-B FREQUENCY METER
Reliable . . . since 1938!

LAMPKIN LABORATORIES, INC.

BRADENTON
FLORIDA

N

'A '\ Assemble a Beautiful
\ S dizasn
) ORGAN

*'20th Century Successor
to the Pipe Organ”

Build an exciting Artisan organ, with either one,
two or three manuals. Meets American Guild of
Organists specifications.

This 160 page manual gives a wealth of infor-
mation on this thrilling hobby, plus complete
specifications, prices and parts Iists. World’s
largest selection of organ parts and kits, *‘Horse-
shoe™ or conventlonal console.

Housewives, doctors, teen-agers, do-it-yourself
fans by the hundreds are now enjoying this
creative and rewarding hobby.

Step-by-step instructions are so simple anyone
can follow them. If you can handle a soldering
iron, you can build your own full size electronic
organ and save hundreds of dollars.

SEND $2.00 with coupon TODAY!

Please send me the Organ Builders Manual
Enclosed $2.00

Name
Address _
City Zone—.._
State.
m Drgan Division,
Dorsett Electronics, Inc.
4949 L vYork Blvd. * Los Angeles 42, Calif.

N

~

DEPT. Ew

Name

1S A NATURAL FOR

(0.0025%). IT INFORMATIVE
BOOKLET ON TwO
WAY RADIO. IT'S
FULL OF

FACTS AND /

. AND WILL

LAMPKIN LABORATORIES, INC, F
MFM Division, Bradenton, Florida |
]

Al no obligotion to me, pleose send free
booklet and infarmalion on Lampkin |
meters, |

Name.
Address

Now It’s Easyv and Fun to

MAKE SUNLIGHT
WORK FOR YOU

with Satellite-Ty pe Solar Cells

24-Page handbook
gives you detailed
Instructions, schematic diagrams,
where-to-get-parts information.

Use solar cells that convest sunlight into electricity to power your
own radios. transistorized receivers, Citizens Band 27 m¢ trans:
mitter. . .sun powered audio and tunnel diode oscillators, sun
relays . . clear descriptive text gives you stepby-step directions
and explanations for each project. Get these interesting projects
In the all new iR “EXPERIMENTER'S HANDBOOK

Mail 25¢ along with coupon to

LR

INTERNATIONAL RECTIFIER CORP.
222 KANSAS STREET, EL SEGUNDO, CALIFORNIA

Age

Address

Ci

Zone State

ty.
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Below the Broadcast Band
(Continued from page 56)

the converter oscillator circuit. By ad-
Jjusting the trimmer on tuning capacitor
Cs, it should be possible to set the oscil-
lator so that with €, at maximum ca-
pacitance (plates all the way meshed)
the receiver picks up the oscillator sig-
nal at 550 ke. and with the plates of Cs
fuily open, the oscillator signal should
be found at or very near 1070 ke.

If the oscillator is working OK, we
can now proceed to the adjustment of
Cyy which tunes the primary of trans-
former T.. This adjustment can be per-
formed with the aid of an r.f. signal
generator or, lacking this, the oscillator
signal can be used. When using a signal
generator, remove the oscillator tube V,
from its socket and couple the signal-
generator output to one of the mixer
tube plates by means of a small amount
of capacitance. With the signal genera-
tor set at 540 kc. adjust capacitor C,,
for maximum output from transformer
T..

The output can be checked by con-
necting the receiver antenna terminals
to the converter output connector (J,)
through a short length of coax cable and
setting the receiver to 540 kc. If the
receiver has an “S” meter, the correct
setting of €., will be indicated by a peak
reading on the “S” meter.

The converter oscillator can also be
tuned to 540 ke. by adjusting the trim-
mer on Cy and the same procedure fol-
lowed, with the oscillator providing a
signal to the mixer stage. Sufficient os-
cillator signal will pass through the
mixer to provide a reading on the re-
ceiver's “S” meter. After adjusting C.
and restoring the converter oscillator to
frequency (if used for adjustment pur-
poses),set C for maximum capacitance.
With the receiver still connected to the
converter, tune the receiver until the
oscillator signal is found on the dial.
This should be near 550 kc¢. When the
signal is located, observe the receiver
“S'" meter reading and adjust the mixer
balance pot R: for a minimum “S’ meter
reading. This will indicate balance of
the mixer and be the setting at which a

| minimum of oscillator and mixer input

| the a.v.c.

signal will appear at the output of the
converter.

If the receiver does not have an “S”
meter, a high resistance voltmeter, such
as a v.t.v.m.,, connected to the receiver
a.v.c. bus will provide a satisfactory in-
dicator for adjusting mixer balance. In
this case, balance would be indicated by
voltage dropping to a mini-
mum point when proper balance is
achieved.

The most satisfactory method of ad-
justing coils L, through L, is to use an
audio signal generator although the
coils can be peaked by making use of
noise pickup by the antenna. In using
an audio generator, connect the con-
verter to the receiver and tune the re-
ceiver to 540 ke. Switch the converter
bandswitch to Band 1 (10 to 20 ke.) and
set the r.f. tuning capacitor (C.) for

ELECTRONICS WORLD
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maximum capacitance. Connect a short
length of antenna wire to the converter
antenna terminal and couple the audio
signal generator loosely to the antenna
wire. Set the audio generator to 10 kc.
and set the generator output to maxi- |
mum. Tune C., to near its maximum ca-
pacitance. Somewhere near maximum
the 10-ke. signal from the audio gener-
ator should be heard on the receiver. If
not, set Cy» to maximum and adjust the
trimmer on Cy until the 10-ke. signal is
heard. When the signal is heard in the
receiver adjust the L, coil slug until,
with C: set at maximum, the receiver
"S" meter reading or a.v.c. voltage read-
ing is maximum.

Follow this same procedure on Bands
2, 3, and 4 leaving the r.f. tuning capaci-
tor set at maximum and making the
adjustments at 20, 40, and 100 kc. re-
spectively. Band 5 coil requires no ad-
justment.

Actually, using noise pickup from the

antenna will be just about as good a
source for performing the front-end ad- |
justments as the audio generator. The

generator may be more desirable if one

wishes to calibrate the dial of Cw. The

author tuned up his converter in any

number of ways. usually using signals of

known frequency for setting up the

front end. In short, the converter can be |
aligned using the normal procedures for

most any other converter except that |
the frequency range is somewhat differ-

ent from the usual run of converters.

Listening for Signals

To get into business, all one has to do
is connect from 50 to 100 feet of wire to
the antenna terminal and a water pipe
ground to the ground post. The author’s
antenna consists of about 75 feet of
hookup wire stretched through a group
of trees in the back yard. With this an-
tenna some of the stations which have
been copied with excellent signal
strength are NPG (San Francisco) on
186 kc.: NSS (Washington, D.C.) on
15.5 and 88 kc.; NPM (Pearl Harbor)
on 20 ke., and many other U.S. Navy and
commercial stations. [

Several foreign stations which have
been received with fair signal strength |
are GBR (Rugby, England) on 16 kc.;

GYC (Whitehall, England) on 78.2 ke.; | _

and NHY (Port Lyautey, Morocco). In
addition, on about 194 kc. one can hear
TUK located at Nantucket, Mass. This
station, which transmits a signal con-
sisting of dots and dashes, can be used
in conjunction with U.S. Navy Hydro- |
graphic Office charts to determine one’s |
bearing. On the aeronautical range
band, the author has received, with ex-
cellent signal strength, stations as far
away as SJU in San Juan, Puerto Rico.

Considerable information concerning
frequencies of operation and call letters
of most of the long-wave stations is
available from the Secretary General,
International Telecommunications Un-
ion, Palais Wilson, Geneva, Switzerland.
In addition, listings of U.S. aeronautical
beacon stations are obtainable from the
Superintendent of Documents, U.S.
Government Printing Office, Washing-
ton 25, D.C.

September, 1961

RADIO SHACK corp.

direct road to earning a successful
living in electronics — here it is!

RIDER'S

by M. Tepper

A BACKGROUNO IN RADIO COMMUNICATIONS
IS A SPRINGBOARO INTO MANY VITAL
AREAS OF ELECTRONICS

Radio communications and the areas that com-
prise this subject—AC and DC electricity, vacuum
tubes, receivers. transistors, and transmitters—is
the foundation for many important branches of
electronies—FM and AM radio, citizens band.
amateur radio, mobile and marine communica-
tions, telemetry, radar, television, instrumentation,
microwave, facsimile, ultrasonics, telephony, re-
mote control, paging. ete. To know the funda-
mentals of radio communications is to be prenared
for all of these important fields, and BASIC
RADIO presents these fundamentals move clearly,
more accurately than any text, or any group of
texts ever published.

SPECIAL ILLUSTRATIONS MAKE SUBJECT

EASILY UNDERSTANDABLE
Not only is the content of the course complete,
but it is presented in such a manner that anyone
regardless of previous education can grasp it
quickly and know the subject thoroughly. The
reason— carefully selected language, specially pre-
pared illustrations — specially thought out pres-
entation. These illustrations are not the tynical
ones found in most ks on radio. They are
speeially conceived and seleeted for their ability
to convey an idea, make complex thoughts simple
to understand. You ¢an‘t miss! There is at least
one illustration to every page, one to support
every iden—more than 650 iilustrations in all in
this six-volume course.

COVERS EVERYTHING YOU'LL NEED YO KNOW ABOUT
RADIO COMMUNICATIONS TO GET AHEAD

This 6-volume Dpictured-text course covers the
fundamentnls and circuitry of radio communica-
tions. While it stresses fundamentals, it does not
neglect the practical—it puts these fundamental
principles to work. You will be able to read
schematics—recognize circuits used in radio equip-
ment, You will understand eleetricity and magne-
tism. Following the study of electricity, magnetism,
cireuit components, vacuum tubes, Power supplies,
oscillators and amplifiers—the various circuits
are put to work in simple and elaborate radio
receivers—AM and FM, auto and communications
receivers including citizens band. mobile communi-
cation equipment. ete.

for 1 full year

L

730 Commonwealth Ave., Boston, Mass.

You'll see famous brands and our
own private label Stereo, Hi-Fi,
Ham Radio, Topes, Records, 30
pages of easy-lo-build kits.

Your satisfaction guaranteed.

New No Money Down Credit Terms!

MAIL THIS COUPON TODAY
RADIO SHACK Corp. Dept. 61J6¢C

=

6-Volume ‘pictured-text' course makes it easy for you te master radio communicalions

You are made thoroughly familiar with semi-
conductors and transistors their applications:
what they are—how they work and how they are
used in radio. Transistor circuits and receivers
with parts values are shown.
The Inast volume provides a thorough coverage of
transmitters, antennns and transmission lines
You'll understand modulation and transmitter type
oscillators, microphones, coubling methods and
power supplies and transmitter schematics.
Volume I, DC electricity: Volume II, AC electrie-
ity: Volume III. vacuum tubes and vacuum tube
circuitry: Volume LV, radio and communication
receivers: Volume V, semiconductors. transistors
and transistor receivers: Volume VI, transmitters.
transmission lines and antennas.

A LOW COSY ELECTRONIC EDUCATION

6-VOLUME COURSE ONLY $13.85

This 6-volume course opens the wonderful world
of electronics to you. The complete course costs
only $13.85 (soft covers}, Or, you can select any
volume covering the area of radio communications
in which you wish to increast your knowledge.
Buy this course today at parts distributors. book-
stores or order direct using convenient coupon:
FREE: Write for free brochure showing samples
of pages demonstrating how special illustrations
speed your learning.

== === =1 DAY MONEY-BACK GUARANTEE =4

EW-0

%JOHN ‘F. RIDER, PUBLISHER INC.

| 106 W. 13th St., New York 11, New York

I want to save §£1.35 on cost of individual volumes.

Enclosed i< §
. P 1.

-t of . ..... Complete G-vol. course in single
clith binding. $14.85,

Send me individual volumes:

1, $2.70....Vol, II, $2.50....Vol. 1IIL
LVol, LY, §2.50.., . Veol. V', §1.00.. Vol

NAME. . coovees Saveccinaianen cisaserracarees

.
- e s D e = = e e

- —— e e e e S

See the greatest line of electronics...
. — — =71 top quality equipment and parts for "pro,”
=n il amateur, music lover! Mail coupon and receive
| Radio Shack's exciting 1961-62 all-new
| Buying Guide of 336 pages PLUS all valve-
packed supplements for one full year.

&
%

———
B ot

)

1

CATAI_OGS : 730 Commonwealth Ave., Boston 17, Mass. :
Gentlemen: [|

' Please send me Radio Shack's famous electronics cr.m:-=

¢ logs for the next 12 months, all FREE and POSTPAID.)

! Nome. - A

[] [}

| Address. — __.=

Py 8 Zone el
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...5ays Mr. Dick Lucas of
Sacramento, California

“I put three Ray-Tel units to |
work in my two muffler service ‘
shops and my personal car. And
they paid off, helping to increase
my business through faster,
more efficient service.”

Learn how compact. reliable
Ray-Tel can serve your business
— profitubly. Write today for the name and address of your
nearest Ray-Tel retailer. He will show you the many outstand- |
ing features of Ray-Tel, including: automatic noise limiter
and volume control e selective superheterodyne receiver s
battery saver switch and vibrationproof mounting. Ray-Tel is |
precision-engineered by Raytheon, leading producer of military
and navigational equipment——

Raytheon ¢ Distributor Prod-
ucts Division ¢ 411 Providence
Turnpike ¢« Westwood, Mass.

RAYTHEON COMPANY

DISTRIBUTOR PRODUCTS DIVISION |
92

ELECTRONIC
CROSSWORDS

By MARGARET LeFEVRE

({Answers on puye 118}

ACROSS

1hg

A system of color TV transmis-
sion in which the colors are
transmitted one after the other.

DOWN

1.

What the beam in a CR tube
does.

www americanradiohistorv. com

¢ ‘ 2. Natural hearing device.
1. :‘:rt.;igglg;stﬁrésgolorcashng are g Q" signal meaning “'stop send-
. ing.”
L5 E;glnf;bigrﬁ?p”ed to this termi- Ancient Sumerian city.
15. Skill. S. Voltage-current (abbr.)
16. To decay. 6. Coolness in the face of danger
18. Manner. fcollog.).
21. Schematic notation (abbr.). 7. Horse's gait.
22. Output current (abbr.). 8. Adherent (suffix).
23. Shoshonean Indians. 11. Folor' T\r" transmission system
N n which primary colors are
2;' C.W. for final. sent out at the same instant.
2%, Taned sireult geed in TV re. 120N
" celvers cll(l;m:teegseaudio out of 13. Surfaces which emit electrons
video. under light.
30. In color TV, a circuit which 17. Surface sensitive to a single
amplifies the primary colors color.
from the matrix. 19. He is a graduate engineer.
31. Greek combining form meaning 39, Substances used to coat CRT
air. screens.
32. ag:::ullural worker in feudal 35 A methed of scanning.
3. Egg cirinks 24. Multiple unit controls used in
' - TV to change over from one
35. Familiar schematic designation. camera to another.
36. Salt. 25. Type of photocell.
7. Law of E=<IR. 27. Old-time auto.
41. It’s higher than a.f. 28. South American country
43. Transformer wu}dmg specs may (abbr.)
. t(:;n;y lhlfs notation. 29. Not *neg."”.
PR 34. Type of cartridge.
45. Baseball loop (abbr.). 28 Ai,lp o “c:; r fwo Kk
46. Graduate engineer (abbr.). _;9' einua ne .
47. Girl's nickname. 39. An image.
49. Familiar Greek letter. 40. Inhale audibly.
50. Physician 42. Emit light during electron bom-
51' Yoke ! bardment.
55' 30 cy-c]es (abbr.} 48. An elevated railway.
55' E o 52. Voltage-current (abbr.).
57. This kind of “talk” is most un- 53- Secpe tube.
welcome in audio systems. 54. Negative answer.
| 2 [ & 15 6 [+ 8 8 o
1] IF E]
i3 ] (- 17
8| 19 20 20 22
23 24
- 25
26 |27 &
31 | 32
|§3 34 35 ]
36
|
37 |38 |39 |40 41 (42 43,
44 45 46
a7 T 48 43 50 |
51 52 |83 54
3 56 L T2
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T N ]
COUNTING DIAL [
Duo ﬂlal!«‘(’mnel"nsn. Mfg by HMelipot. 100 divisions Frequency Standord c I T I l E N B A " D
Petipate, "(«'l',.“"n‘ﬁ.'m'é’..,‘.’. en t\’n‘lﬂnwlv:;tﬁlﬁuf:; (Continued from page 36) |
. PRICE s -
hardware. PRI 2.95 . ) B B J cLAss "D"
TEXAS
w&ﬁ:g} nﬁ!rr(:,u’!ﬁ.n'on)’(h(,{mc 5) Inductance L, may be a choke with a uesh) c R Y s T A I- s
e o Al Relay conv. wea™  $1.95 ¢ | minimum of 10 millihenrys inductance. All 22 Frequencies in Stock
POWER TRANSFORMER The coil shown in the photographs was —
D Y e 2N 0 s, & 1002“ $3 50 a \Vinding from a discarded ARC-5, aet oll FCCJ'd OY’;'O:’|.1 .C:?:":{..o"otc;!nrunu—ll;
oo v A - 85-ke, i.f. transformer. To increase its| | {c5u hotdan. Vi pin swacina—030  SBOE
FILAMENT TRANSFORMER inductance, a powdered-iron slug was pins. (-?vlii,nins available, add 15¢ och
Input 110-220V. 80 cycle. Secandary 22 . : per crystal.
R O pe e o Seeenaay . $2.25 cemented inside the form. Wo con susaly merched s fo Giabs, Gomsa, P
. . F d Hollicraft its at $5.9 1. if
's".%uv' xcw‘:oe‘ircn'l;l?.mg\ll" %3: k*...i.’ff"_’g,_$2.75 Ad|ustment 'r%r:l::ir;lingo f::::n:?y ug:\\; ?nuko of pe‘::u‘i:menp'?n Y
CARDWELL TRANéM”‘ﬂNG VAR. COND | Transistors other than the one speci- Following frequencias in stock {frequencies listed
* . a q . = ki . in megacycles): 26.965,26.975,26.985,27.005,
Oual Section 211 UUF per o $5.95 fied in the parts list may require differ- 27.015,27.025, 27.035, 27.055, 27.065, 27.075,
= vole AC. - = - ‘ ent values for C, and C.. The crystal is 27.035,27.105,27.115,27.125,27.135, 27.155,
3 DYNAMOTOR SPECIALS | normally “pulled” to frequency by care- | | | 22:163:27.173,27.185,27.293. 27.213, 27.223.

12 Voits tnput-Qutput 440V. @& 200Ma. 12 Vaolis

input-Output 223v. « 100Ma, Alln 45 Q5 fully adjusting the padder. C,, while lis- | T o o0 o e o e e TatS 1 HEE U rerdars ]

] RADIO CONTROL CRYSTALS in HCS 'V holders

oo A AN WD b [tening to a harmonic beating with in stock 506 Bmm;digto dolivarys—oll channels. Pin [l
1 i diameter .050. $2.95 ea. .093 pin spocing, odd
SILICON RECTIFIERS 8 | WWV. Coil L. should then be ad?UStEd ' 15¢, SEALED OVERTONE CRYSTALS Supplied inl
> PIv  Current Price { PIV  Current price n .
100 soOma ¢ .25]200 Zamos § .73 for maximum output with the oscillator | § mesal Hca.géhgld.u. 050
200 500 Ma -30 1 400 mps o . f o . Pin spocing .486, diometer |
;gg Soolma :;g ;gg i3 Amos 2::3 co_nnected to the. receiver antenna IEI: | 15 to 30 MC .005 tolerance $3.85 ea. 1
titems above are Hi- | 400 15 amps  8.50 minal and the dial set to 3.7 mc. Coil 30 10 45 MC 005 rglerance $4.10 eo.
Efticienty Gold Plated) 50 50 Amps ;:5 fini Ith ' 15 10 60 MC 005 toleronce $4.80 ec 1
AmD3 .50 . o o .
2O ol 8 HAEEE #&H L: should show a definite. although| p _ =29 "= 52 10200 202 20 -
y 100 zAmes -50 broad, peak. If necessary, add or remove QUARTZ CRYSTALS
{ POWER TRANSISTORS turns as indicated by the position of the ‘
PNP GERMANIUM — Simifar ta following trans. iron-core slug. The adjustment of L. for every service
types . 3 de f G
HvE] zoooomcoonilld PRk osconas 12 g3 may result in a small frequency shift 92"“&:’;::33“:.&r::m—gf::.:;
2nase o oL and the setting of C. should again be ond etched 1o exact frequen-
i 3 i ies. Unconditionclly guaron-
CHOKE=FULLY CASED checked with WWV after adjusting the e
O QL O S0 L o s00ac00000 BEE coil L-. o-volt b FT-243botders MC-7 holder:
10 HENRY 300 Mil ... L 3.00 Current drawn from a 9-volt battery pin spacing %® pin spacing %
a pin diameter .093 pin dismeter 125
o el Lol sapnasanaacenncs aiss will be around 1.5 ma. There will be a oe.3 ST
4 HENRY SO0 MU . .. ... ... 8,95 C-34 .hold;q " Brihdla?
O CITe= Galh ponenoaos : 19 small frequency variation when the sup- | o spacing M7 pin spacink 3
bd . q pin dismeter .156  banans pins
BRAND NEW OIL CONDENSERS ply voltage is changed ar}d it should be MADE TO ORDER CRYSTALS
20 MED 50 VDC 1.95 1 4 MED uo0) Vi held as constant as possible. 1001 KC to 2600 KCi
e v e SERAMINCTE §| The transistor frequency standard| ] %ueresdliiiee it $2300
> t. : . . K o
4 MFD €00 Vb .75 | 1 MFD 4000 VDC 3.25 may also be used in vacuum-tube com- 9001 KC fo 11,000 KCi .005% 10l $3.00ea
aon vhe .80 | 2 ME: 3 3 . - z /01
EEE.‘? G0 ‘\Ul:»((:: B3] 3 %D dun vie,8:82 munications receivers if kept isolated Specify holder wonted .
somen gov wuc 4.0 | £ MED S000 YR 4:35 3 | from heat-producing components. A (U0 CCL TR AR AL
13 MED 600 VIC 1.70] & MED 2000 T 1550 novel system of obtaining the supply | | 80 meters 3701-3749 KC 01% tolerance
1 MFp 1000 VDC .50 |13 MFD 3004 39.30 St ! I e
2 MED 1000 YU 230 5 MEO 1ot The 6.0s voltage, without resorting to batteries. 40 meters 7152-7198
8 mFo Iooo VDE 1.95| 2 MFD 500 - 17.95 . . g fet R 15 meters 7034-7082 KC
19 MrD 1000 vic 230 | 3 mEp 700 ¢ 4930 § | s shown in Fig. 2B. A voltage divider, & meters B335-8650 KC . ea.
i ™M o . .. . L
i; EE§ l:'é:;ﬁ §E:€ :.35 3':'.':'}: o 73938 ¢ | consisting of a 10.000-ohm resistor and \:AI':"‘":IEK:;EQUENCY T O] s (5
00 VI B 1 . - . . R e muorin .
;m:’; :::83 xn? 1:’1’3 ; ﬂ'giﬂ " 3‘-';: 25.000-ohm pOtentfomEter' E] placed quencies from 2000.3200 KC .005 tolerence $2.50
amep 1a00 Vi 193] L MED 230000 ©1:98 across the cathode-bias voltage (usually e, [supplied insither FT-2423,3MhC-‘7dorFY'-‘I7I gzl;lserzlc
: g 5 STOCK CRYSTALS in F1-243 holders from
1 MR 2000 VBE 1183]30 e abo ac. £.98 between 10 and 15 volts) and the po ST Y e 7 5¢ aneh o' 3 for 2,00
SIS ECIOFNG N3 tentiometer is adjusted for 9 volts. A FT.241 Lottice Crystols in °'2 fézque::iseosof?cn; g;o
. 3 c
RELAYS filter capacitor smooths out any aUdl‘) Ef. ';inj:go:(isg(?/l:l"e;lt:’:i'ia‘-zerer .0u9n3
WARD LEONARD Hcavy duty relay coil variations Matched poiis—15 cycles $2.50 per pair
220V 60Cy.. 2 phase, 5 HP. ss 95 -
3 pole ST. 25 Amp contacts....... £a. ¥9- 200 KC Crystats $2.00 eo.
95 455 KC Crystats $1.50 eo.
6 DC. H.S. Retay DPDT . .. . . .o v - -
s :::: 6C. M.3. Relay 3 PST N.O. ...... 65 Fig 2. (Al The circuit may be redrawn lo show oohic E.'Ye;ﬂ::;‘c:gd:fé Crystals in HC6/U hold-
GUARDIAN 110V AC. 2 Pole Sincic Throw 49 §() a Colpins-like oscillator configuration. (B) Novel aes $4.50 ea.
II’;ﬂ:r?Br:m'lield SMSLS S000 ohm, $2.25 method of obtaining 4 9 velis from an existing gocklm h;r :‘-T'-MFJT:;)‘rs;o: ‘s?:lsa‘:'s: -
T R 0 PR v a0 ey, T receiver. A portion of the audio cutput stage ualfsocketiloriies g a
110 Voit AC Relay.DPST 60 cv, $1.50 . . . A Sockets for MC-7 and FT-171 crystals 25¢ eo.
3 10 Amp. f""l';‘:,:,o ohm coif. 1 Ma ‘Ea. '95 cathode bias voltage is used. Filter capacitor Ceramic socket for HC6/U crystals 20¢ ea.
:ST'!.GES"',"M'“"" Tension 'SPOT . E"::.as keeps audio signals from being fed to circuit. FREE! Write for Cotalog H860 with oscillator circuits.
12 volt DPDT OC Refay. . ... ea. ¥l
SIGMA type 22RIC B.000 ohm $2.49 ASK YOUR PARTS DEALER FOR TEXAS CRYSTALS
(Lo (IR Tl (L egageaneanas 4 S hig red displa if he doesn’t stock them
3:3'“ '.'?'.‘.y.' ,’P?v,', f"‘.’?‘,’ oh.".‘ -------- s195 B see:d vsg his nome u:d order direct from ocur fouo'v'
O, ALY oo Y for 3 T¥ea, $1.10 -
NOW! Engineering samples and small quaniities
PANEL METERS alf for prototypes now made either at Chicoga or at
“ Ft. Myers Planl. 24 Hour Service!
AV RETERS . o-t Ml per 208§ | IN CHICAGO, Phone Gladstone 3-3555
z b a3
238 micre 388 |88 3se ¢ L f NEW FLORIDA P
o-soo;:lcro TERS ° og_:é g:;: ?;22‘&-’:2”»-%‘5 for 18t ClcuDlAhiP:.nAO’:l‘
0-50 Micro - ... 4.95 | oy TEXAS CRYSTALS
100-0-100 Micro. .2.95 | oy
- 5000000 o) _
80'2'3:""5‘:‘«. 1338 &3 ngﬁﬁ'g\frﬂs"‘rﬂ%leo Dept. R-91, 1000 Cr'ys'ol Drive, Fort Myers, Fla.
§ 0300 Ma ... ) .2.98 ot +9V.0C TO For Fastast Service, Phone WE 6-2100
$ 0:10 Amps N b FREQ. STO. N Eh OD OGN BN BN BR EN SR SE S Em
228 yoia € 3:33| Sopireek Wanato) {538 l FILL OUT AND ATTACH THIS COUPON TO YOUR OR.
1836 Valts BC. .. 1.99]9:2300 v OF - S %% B DER FOR SHIPMENT VIA IST CLASS MAll AT NO
Y i mps RF .. 2.9510.200 Ua .... . 6.85 | J EXTRA coshi (]
i 1 back 9uarantee <= MNAME. .« oe.oresacsanssascssosncncnessorssres
Al merchangisg 2010 08 2 0 N pOne Y S e Yoru 3 | _ - ; 1 ;DRESS :
100pt] + > 1 00Bas e e e
108 £ ) ZONE....STATE. .. ...
P E A K | oS 3 ek \ ¥ ST lCIYY.......-........-..... O . fl
{ | oc. ] COMPONENTS TERMS: Atl items subject to prior sole aond chonge o 1
< S | price without notics. All crystal orders must be oc-
: ELECTRONICS COMPANY — = | lcompuniad by theck, cosh or M. O. wilth PAYMENTI
66 w. Broadway, New York 7, N. Y., W0-2-2370 = IN FULL, NO COD’s. Dept. R-91
1 tal | T om om om om am Em em om om Em om am sw oam of
oy WO Y e -
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LAFAYETTE is America’s Citizens Band Headquarters

Camplete

Portable Communications for

YETTE
TRANSISTOR

CITIZENS BAND

"WALKIE TALKIE”

LAFA

Everyone

NO LICENSES,
TESTS OR
AGE LIMITS

PORTABLE—
POCKET SIZE

e Completely Wired—Ready to Operate & Fully Transistorized—
9 Transisters plus 1 Diode ® Uses Inexpensive Penlight Batteries
@ No License, Tests or Age Limits ® Comes with Leather
Carrying Case, Earphone, Antenna, Batteries and Crystals r
As simple and easy to use as the telephone—and twice as handy. A
Receives and transmits up to 1.5 miles under average conditions.
Weighs only 18-0z. and slips into your pocket. Push-to-talk
butten operates built-in speaker as sensitive microphone.

Only
63ax3Vax1 e’

Deluxe CITIZENS

LAFAYETTE HE-20A
BAND TRANSCEIVER

Now With Added Deluxe Features—

I ® Pi-Network for Greater Power Output ® Catibrated *'S" Meter
. ® 14 Tybe Performance, 3 Diodes ® Built:in 12 VoIt Power Supply
p for Mobile Use ® Complete with Matched Crystals for Channel 9
A highly efficient 2-way communications system operating over a

e distance of up to 20 miles or more depending on terrain. Features

Complete with.Leather
Carrying Case, Earphone.
Antenna, Batteries, and Crystal

Made in US.A.

4 crystal-controlled transmit positions and 4 crystal-centrolled
receive positions. Tuneable superhet receiver covers all 23 as-
signed channels. Other highlights include dependable push-to-talk
ceramic mike & relay, adjustable squelch control, aytomatic series

I LAFAYETTE HE-15A

Made in U.S.A.

SUPERHET NOT A KIT

Citizens Band TR ANSCEIVER

® Completely wired—Not A Kit @ 5 Crystal-Controlled Transmitting
Positions @ Tuneable Receiver Over Full 23 Channels @ KWigh Output
Cerami¢ Microphone e Complete with Transmitting Crystal for
Channel 9

A compact, precision transmitter and receiver covering up to a 20
mile or more radius, depending upon conditions. The HE-15A features
an effective full-wave variable noise limiter, planetary vernier tuning.
RF and microphone jack, on front panel. 12 tube performance from
4 dual-function tubes, 2 single-function tubes. 2 rectifiers.

HE-19  Telescoping Whip Antenna Net 23.96
HE-16  Power Supply for 12 Volts Net 10.95
HE-18 Power Supply for § Volts Net 10.95

LAFAYETTE All-in-One

gate nolse limiter and illuminated dial.
CITIZENS BAND (ﬂ

MOBILE ANTENNA HE-800WX

@ Chrome Swivel Base ® Stainless Steel Spring
® 1022 Stainless Steel Whip for Optimum 11-Meter
Performance

Chrome swivel ball mount base designed for mount-
Ing on any surface. Stainless steel spring holds rod
in properly adjusted position and prevents rod dam-
age from shocks and blows. Stainless steel whip for
maximum resiliency and strength.

Al B -

NEW! LAFAYETTE
RADIO FIELD INDICATOR

@ Continuously Indicates Transmitter
Output ® Rugged 200 ua Meter Move-
ment ® Reqguires No Electricity, Bat-
teries or Transmitter Connection
Check the performance of marine,
mobile or fixed transmitter. Features
a 200 ua meter movement with vari-
able sensitivity control. Earphones can
be plugged in for an aural check
of output. Antenna extends from 314"
to 1034”. Magnet on bottom plate
allows easy mounting on car dash or
metal surfaces. Size, less antenna,
318W, 214H, 2"D,

E A I X O 16508 LIBERTY AVENUE, JAMAICA 33, N.Y. « OTHER LOCATIONS

PLEASE INCLUDE SHIPPING CHARGES WITH OROER

NEW YORK, N.Y.
100 6th Avenue

NEWARK, N. ).
24 Central Avenue

BRONX, N. Y.
542 E. Fordham Rd.

PLAINFIELD, N. ).

PARAMUS, N. ).
139 W. 2nd Street

182 Route 17

BOSTON, MASS.
110 Federal Street

94
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Engineered To Professional
Standards . . . Designed For
| The Home Dedxmted To Mm

STEREO HIGH-FIDELITY COMPONENTY

Latayette Multiplex Tuner

Announcing...The New

NEW! LAFAYETTE =

rro0riterion |
FM STEREO MULTIPLEX TUNER

Ready for Stereo and no Adapter Needed . . . opening a new
era in stereo, the new Lafayette Criterion FM Stereo Multiplex
Tuner is entirely setf contained with its own built-in_muitiplex
facilities. Capable of athieving the highest Laboratory Standards,
its exceptional selectivity and sensitivity together with drift-free
AFC performance insures effective reception of even the weakest
multiplex or monaural FM signals.

FacToRY wiren & Testen 129.50

i ~ . KT-250A 50 WATT INTEGRATED STEREO AMPLIFIER
' k1-250A 74.50 La-2508 99.50
in Kit Form Completely Wired

® Separate Bass & Treble Controls ® 3rd Channel Output

® Respopse: 15.40,000 cps = .5db (at normallistening level)
® 50-Watts Monophonically—25 Watts Each Stereo Channel
Pacesetting quality, performance and design. Features include:
unique “Blend’ control for continuously variable channel separa-
tion—from full monausal to full stereo, 4-position Selector, Mode,
toudness and Phase switches, Also provides outputs for 4, 8, and
16 ohm speakers. Hum-free operation is insured by use of DC
on all preamp and tone control tubes. Individual bias and balance
controls. Harmonic distortion, less than 0.25%. tM distortion,
less than .5%. Hum and noise 77db below full output, 14}2Wx-
1234 Dx5%2"H. Shpg. wt., 28 tbs.

krs00a Criterion

PROFESSIONAL STEREO CONTROL CENTER _ TV R etead
k16008 79.50 tas008 134.50 e
in Kit Form Completely Wired

® "'Null" Balancing System e Response 5-40,000 cps =1 db

e Bridge Control Provides Variable 3rd Channel Qutput

® Tape Head Playback Equalization for 4.Track Stereo

@ Variable Cross Channel Signal Feed Eliminates Hole.
In- The-Middle Effects

Sensitivity 2.2 mv for 1 volt out. Dual low impedance ‘“‘plate

follower' outputs 1500 ohms. Less than ,03% IM distertion;

less than .1% harmonic distortion. Hum and noise 20 db

belew 2 volls. 14x10%x4%2”. Shpg. wt., 16 Ibs.

T
KT-55({ . Lafayette’s NEW Easy-Pay Plan.
C riterion NO MONEY DOWN
100-WATT
BASIC STEREO

YOURS FOR THE ASKING -
AMPLIFIER

Made In U.S.A. Lafayette Radio, Dept. RI11-2
P. O. Box 190, Jamaice 31, N. Y.

® Rated at 50-Watts per Channel :
® Response from 2-100,000 cps; 0-1 db at 1.Watt
® Massive Crain Oriented Silicon Stee! Transformer O Send FREE 1862 Catalog featuring the complete
® Multiple reeqback_ Loop Design {over SO dh) line of Lafayette Stereo Components.
@ Metered Calibration Control Panel
& Absolutely Stable Under Any Conditions of Load KT-550 ]34.50 $ Enclosed for Stock No....
A new “Laboratory Standard" dual 50-watt amplifier guaran-

teed to outperform any basic stereo amplifier on the in Kit Form Name
market. Advanced engineering techniques plus the finest

components ensure flawless performance. Distortion levels

low they are unmeasurable. Hum and noise better than LA-550 ]84-50 Address—

$0
90 db below 50-watts. Complete with metal enclosure. -
9LAaHx12¥2"D. Shpg. wt., 60 Jbs. Completeiy Wired
City. __Zone State
September, 1961
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KRAAREARAA R AR AAR KRR AR Ak
LIMITED QUANTITY—BRAND NEW!

LINK MOBILE

RADIO SET

{omplete with crys.
tals & all accessories.

$ 3

outhut.
Special Price

$249%

ALL TYPES LINK PARTS AVAILABLE

LIMITED QUANTITY—BRAND NEW!
MOBILE RADIO EQUIPT. 450-470 MCS

MODEL 2975-15VR-D2b
r\ For 430100 mox.
6 12 volts.  Single
unit constructlion,
i3
)

Power output 15
200 witts, Featuring
nualsy-free. trauble-
tree operatlon. peak
motutation cChrol.

excullient — split-chan-
ael seleethvily, Unit

cmuBlete with accus.
sories.

vk e ek ok ek vk sk vk ok ok vk ok sk sk vk e vk ok sk ok ok sk sk o e ok ok ok ok ok o o o ok ok ok o

2-PIECE MODEL FMTR 30-50 MC ED. 7 FM
MOBILE TRANS. & REC.—6 OR 12 VOLTS

Unit complote with Feak A
Mmike, antenna, cabres & Cryvsti 1 .I L) vaur Ape-
cilie frenu I\I‘\ ‘\lniilll(-xh Itecon.

il

8 Volt-—$10 12 Volt-—$149.95
2-PIECE MODEI. FMTR 152-174 MC EO. 7,

. FM MOBILE TRANS. & REC.
6 or 12 VOLTS

Aveck anove
12 Volt—--$174,95

MODEL 50 UFS
60 WATT 30-50 MC
BASE STATION

Mennsan

Ve gl e,

Suitled a~ 1lu
€ Volt-—$134,

e

33'.3?.'2 $248.50

MODEL 1907
60 WATT FOR
HIGH FREQ.
l OPERATION

/
|

152:174MC. N0V,

Reconditioned,
rlu-clu:l uul come

uul‘lon szgg 50

MODEL 2210 152-162 MC FM
—MOBILE TRANS. & REC.
6 OR 12 VOLTS
AMglenn catdes
uplrel head,
jike, ery~Luls,
Coniplete for tm.
fpodiate installa-
tien. *‘heclnlly
pr
Ile(‘unlﬂnnnl ek,
6 VoIt

$139.50

12 voit
$162.50

MODEL 2385 25-40 OR 30-50 MC FM MOBILE
NS. & REC.—6 OR 12 VOLTS

Supiplied us I llh!l’ wted apove. Conblele for lmncd.
late in<lulla
12 Volt-—$149.50

6 voit—-$119.50
FREQUENCY METERS

For the maintenance shop nml
fiedl  service.  HC-221  Fre
quency  aleters compléte w l!l
original ealibration book.
Avallable 1 modulated il
ated typvs an well an
a-¢ operated models. Faclory
tested, checked for frequeney
alignment and GUARANTEED.
Unmedulated Type . .$119.50
Modulated Type .$139.50
Moduiated Type \vllh Ac in-
er supply . . 9.3%0
NEW! (tur own verslon of the famousx BC- _'_'I with
o iu ma -mc eye zero-beat indicator. Add $25.00
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New Horizontal Oscillator
(Continued from page 57)

hence the point of plate-circuit condue-
tion, is substantially advanced in each
cycle. Plate-current pulses begin sooner
than in the conventional oseillator, and
the interval between pulses is reduced,
as shown. This means that frequency is
increased somewhat.

More important than this increase is
the fact that the firing point now de-
pends on the slope of the RC discharge
rate as well as on the amplitude of the
sine wave, If the slope of the curve can
be altered to change the starting time
of plate-current pulses, frequency can
be changed. How this is accomplished
will be shown suhsequently. Another
peculiarity of the revised circuit, which
may be observed in Fig. 2, will be dis-
cussed first.

The positive-going slope of each cycle
of oscillation in a normal oscillator
(waveform A4) follows the familiar si-
nusoidal shape. However the waveshape
as altered by the short time constant
(wavelorm B) has a much steeper slope
as it approaches the firing point of the
tube. It is therefore less susceptible to
being fired by a spurious pulse prior to
the desired firing point. Thus the revised
oscillator has another desirable feature:
it has greater immunity to noise than
carlier sine-wave circuits.

The schematic of Fig. 4 is the new
circuit as used in Motorola’s TS-436 TV
chassis. The values of R.. and C... the
grid-leak eombination. are chosen to
permit the desired capacitor discharge
during each cycle. Oscillator coil L., is
adjusted so that the free-running fre-
quency is the desired one. 15.750 cps.
The composite grid voltage under this
condition is shown by waveform B’ in
Fig. 3 and the corresponding discharge
| curve of the capacitor is shown as B,

www americanradiohistorv. com

circuit, the total discharge time of Ci.:
remains exactly what it was before.
However phase detector E., in Fig. 4,
sensing the difference between the oscil-
lator frequency and that of incoming
sync pulses. produces a negative d.c.
voltage.

This potential. which appeais at point
A in Fig. 4, is inserted in series with
grid-leak resistor R.:. Now capacitor
Csu: no longer discharges to zero, but
rather to the negative potential. But,
since the time constant remains the
same as before. this discharge occurs in
the same amount of time, as shown in
trace C of Fig. 3. In effect, as can be
seen from a comparison of traces B and
C, the discharge slope has been reduced.
or the rate of discharge has been slowed
down.

Trace C is the new waveform for grid-
bias variation. When it is added alge-
braically to the sine wave produced by
the tank cireuit in the grid, the result-
ing, composite waveshape is that of
waveform C'. The latter reaches the
tube’s firing point later than is the case
with waveform B’. The start of the
plate-current pulse is somewhat de-
layed. reducing the frequency of the
output pulse.

If oscillator frequency should slow
down for some reason. action would be
opposite to that just described. Phase-
detector output would be a positive po-
tential which. when added in series with
the grid-leak resistor, would cause the
capacitor to discharge at a greater rate
during the same. pre-determined dis-
charge time. showing the greater slope
amplitude of trace A. The resulting
composite waveform (4'} would ad-
vance the tube’s firing point, causing
output frequency to increase.

It is evident that output frrequency is
a function of the d.c. control voltage ap-
plied to the oscillator grid from the
phase detector. This is achieved with no
intermediate stages and the output is

We can now observe circuit action usable without succeeding amplifica-
when a change in oscillator frequency tion. At the same time. noise immunity
occurs. Let us first assume that fre- is good and reliability is increased be-
quency tends to increase. Since this does cause the need for many additional cir-
not affect the time constant in the grid  cuit components is eliminated. A

Fig. 4. Modified oscillator with short time constant as used in 75-436 chassis.
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(Continwed from page 46)

mitting and detecting the pulses, they
have a means for slowly moving the |
chart horizontally and for wiping a fine-

wire stylus from top to bottom of the

chart at a constant speed. Usually two

separate motors are used for these pur-

poses. Every transmitted pulse and

every received echo cause the stylus to

burn off the grayish-white coating of |
the chart, leaving a short, vertical black

line. Since the chart is in motion, the

record will appear as a series of closely |
spaced (usually touching) black marks, |
as shown in Fig. 4.

The speed of the stylus determines|
the spacing between the marks caused
by the transmitted pulse and those |
caused by the echo. Note the analogy
between the stylus speed on one hand
and the rotational speed of the neon
light in a flasher or sweep speed in a
scope, on the other hand.

Depth calibration may be printed di-
rectly on the chart paper or on a trans-
parent scale over it.

Scanners

Although not "depth” sounders and
not yet widely used, a mention of scan-
ners may be of interest because of the
supersonic principles involved. Actually
they are detection and ranging devices
used to reveal the presence of large
schools of fish and hence useful to the
commercial fisherman.

A pulse beam, sent out horizontally.
sweeps a circular pattern (like a PPI
radar transmission). The echoes are dis-
played on a scope with a circular sweep
that is synchronized with a transmitted
beam. This makes it possible to deter-
mine the direction and distance of the
fish or other source producing the echo.

Basic Arrangements

Once he knows what the instruments
do, the technician can make sense of
what goes into them. Before looking at
details, he will want to know what fun-
damental functional elements go into
depth sounders. Once familiar with
these, he can identify them in a manu-
facturer's schematic with little diffi-
culty.

The block diagrams of Figs. 2,3, and 5
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NEW! "800 BASECOM”

FOR VHF-FM TWOQ WAY
MOBILE RADIO

the new 680 series offers

HIGH PERFORMANCE ot
MODERATE COST with
LOW MAINTENANCE!

'660 FLEETCOM"

COMBINATION
¢ MOBILE CONTROL HEAD
o SPEAKER
+ TRANSISTOR "POWER SUPPLY

1 - AITENTION DEALERS!
‘_.'_.-_E "I._ N Write for available territories.
LAY
B8 agTr

DLSIGNERS AND MANUFACTURERS af

COMMUNICATION

TTETIE WETY Cormal GaBifd

illustrate the combination of functional | GET INTO

sections found, respectively, in flashers,
recorders, and scopes. (A meter type of
indicator, not shown here, was described
in “Transistorized Fish Finder,” ELEc-
TRONICS WORLD, August 1959.) The rela-
tionship between the various electrical
and mechanical elements in each type
of unit is highlighted by showing how
they are interconnected and also by in-
dicating the paths for the transmitted
pulses and the returned echoes.

In each there is a pulse generator
whose output is applied to a transducer
device. The latter element then con-
verts the electrical pulses to acoustic
signals that are radiated through the
water, and also converts the returning |
echo pulses to electrical signals that are
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ELECTRONIC
TECHNICIANS!

Raise your professional standing
and prepare for promotion!
Win your diploma in
ENGINEERING
MATHEMATICS

from the
Indiana Home Study Institute

We are proud to announce two greal
new courses tn Engineering Mathematics
for the electronics industry

These unusual courses are the result of
many years of study and thought by the
President of Indiana Home Study. who
has personaily lectured in the classroom
to thousands of men, from all walks of
life, on mathematics. and electrical and
electronic engineering.

You will have to see the lessons to
appreciate them!

NOW you can master engincering
mathematics. and actually enjoy doing it!

WE ARE THIS SURE: you sign no
contracts—you pay only AFTER you
have completed each Unit of your course.

In plain language. if you daren’l satis-
fied you don’t pay. and there are no
strings attached.

Write today (a postcard will be fine),
for more information and your outline
of courses.

You have nothing 10 lose. and every-
thing to gain!

The INDIANA Home Study Institute

924 E. Columbia Avenue, Fori Wayne, Indiana

SPECIAL OFFER!

BUY 1 TUBE AT THE REGULAR
PRICE AND GET EVERY SECOND
TUBE FOR JUST 1c¢

EACH TVUBE

1¢ SALE ONLY ON TUBES
LISTED BELOW!

*For every tube you buy at 35¢ each,
YOU GET A SECOND TUBE FOR JUST
ONE PENNY!

*Buy 100 tubes for 33¢ each and GEV
AN EXTRA 100 TUBES FOR JUST S1!
Yake your pick . .. tube types may be
mixed!
1RS
6ACY
6AGS
6AUG

6CQs
6J5

12AF6
12aU7
12BLE
1204
174aX4
17D4

Sensational Oifer!
1tself Service'

TUBE CHECKERS

| amplified and applied to the display de-

vice. For keying and synchronization
purposes, the originally generated
Ipulses are also applied to the display
device. In the case of flashers and re-
corders, mechanical elements are also
linvolved in obtaining the display.

A more detailed examination of the
elements involved is in order. However,
there is little point in dwelling at length
on those that do not differ greatly from
their counterparts in other electronic
equipment, such as amplifiers and
power supplies. Greater attention will
be devoted to less familiar portions of
the equipment.

Sounder Components

Transducers: The three types of
transducers in general use are the
magneto-striction. ceramic, and crystal.
Their purpose is to convert electrical
energy to supersonic vibration for pulse
transmission and to re-convert the su-
personic echo to electrical energy during
pulse reception. In early sounders, sep-
arate transducers were used for trans-
mission and reception; however this is
rarely done today. Transducers may be
mounted outside the hull, in a sea chest
projecting through the hull, or inside
in a cofferdam filled with water. A cof-
ferdam is a water-tight enclosure pro-
jecting from the vessel

The heam of pulses leaving the trans-
ducer is conical, the angle at the apex
being in the neighborhood of 30 degrees;
however some sounders, intended more
for fish finding than depth determina-

1-yr guaranteed
Radio & TV Tubes,_

Factory Used or Factory Second Tubes!
TRU-vAC will replace FREE any tube that
becomes defective in use within 1 year
from date of purchase!

ALL TUBES INDIVIDUALLY BOXED!
CODE DATED & BRANDED “TRU-VAC"

Thousands More Tubes in Sto

GSN GT . rasnns

GASS GBKS BCNT

6CR6
GAU‘GT SBI.’IGT GCSG

Partiat Listing Only

SPECIAL!

ov4

6CM7T

tions, may use transducers having an
angle as much as 80 degrees.

Pulse Generators: The supersonic
pulse may be produced by a vacuum-
tube oscillator, by a capacitor discharge
through a thyratron or cold-discharge
tube, or by direct discharge of a capaci-
tor through the keying contacts. The
pulse frequency in commercial units
ranges from 20 kc. to 175 ke. Figs. 6 and
T illustrate the type of circuitry used.
In these circuits. oscillation is “held off”"
by negative bias (“C-—"), which is
shorted or bucked out by the keying
system at the desired pulse repetition
rate. Thus this repetition rate or sound-
ing rate, different from the oscillator
frequency. is determined by the keying
rate and may be as low as 60 or as high
as 1800 pulses per minute. In general.
the greater the depth range of the
sounder, the lower will be the sounding
rate in order to permit the returning
echo to reach the amplifier before the
next pulse is transmitted.

Pulse-duration time usually ranges
from 1 to 10 milliseconds with various
makes of sounders. Note that, in the
case of the vacuum-tube oscillator,
pulse duration is fixed by the dwell or
closed time of the keying contacts, while
in the other two types it is also affected
by the size of the capacitor and the
charging voltage.

Amplifiers: A high-gain voltage am-
plifier is required to build up the
small amount of electirical energy cre-
ated by the echo striking the transducer
to a value which will light a neon lamp

S5
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or burn the coating from the chart
paper. Depth-sounder amplifiers may
be impedance- or transformer-coupled,
or may use a combination of trans-
former or impedance and resistance
coupling. Three or more stages are used,
one or more usually being tuned with a
slug, but sometimes with trimmer ca-
pacitors.

Gain control is accomplished by vary-
ing the plate voltage applied to one or
two of the intermediate stages, by vary-
ing the cathode bias and screen voltage,
or by input attenuation.

Transistors are common in the small,
shallow-water units designed for out-
board boats.

Power Supplies: Most modern sound-
ers have a built-in 6-, 12-, or 32-volt
vibrator-transformer combination for
plate and bias voltages, heaters being
fed by d.c. These power supplies are
similar to those in automobile receivers,
with the exception that they may have
a 117-volt tap on the plate-supply wind-
ing or an additional 117-volt winding.
This 117-volt output, not rectified, is
used where a.c. motors are incorporated
in the sounder.

Bias voltage is obtained from one leg
of the high-voltage winding or by a re-
sistor between the center tap of the
transformer and ground. The boat’s
batteries cannot be used for bias since
the equipment must be adaptable to
boats with either positive or negative
ground systems.

Depth sounders having a transistor-
ized power supply still require a vibra-
tor to stabilize the frequency if a.c.
motors are used.

Some sounders are designed for 117-
volt a.c. input. They include a trans-
former, rectifier, and filter combination
for plate voltage; the heaters are sup-
plied with a.c. Unless the boat has an
a.c. generator, such units require an ex-
ternal power pack supplying the neces-
sary 117 volts. This may be of the
vibrator type or an inverter.

Next in the order of discussion are
the circuits and other elements used in
keying, displaying, and phasing depth
indications. Since there is great variety
here and much of the material is un-
familiar, that subject will be treated in
the concluding portion of this article,
which will also go into considerable de-
tail concerning troubleshooting.

(Concluded next month)

FINDLAY HAMFEST

HE Findlay Radio Club, W8FT, will

hold its annual hamfest on Sunday,
September 10th a1 Riverside Park in
Northeast Findlay, Ohio. Families will
be welcomed and excellent playground
and picnic facilities are provided, Con-
cessions will be open at the Park,

Two main door prizes, ench an Eluae
AF68, will be awarded as well as a number
of other prizes. There will be a Ladies’
Bazaar plus other prizes for the XYL’s.

Transmitter will he on 3812 ke, for
those mobiling 10 the Park. Advanced
registration is $1.00 with the price $1.50
for tickets at the door.

For tickets and any additional infor-
mation contact Clark E. Foltiz, W8UN,

122 West Hobart, Findlay, Ohio. Al

September, 1961

NOW...
Master System
Performance at a
Home
Booster
Price!

actual size
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3
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Up to 6 db,
channel 13

- Patent applied for
engineered and manufactured by i .':. -
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. J 9 Alliing St., Newark, N. J.

Canadian Div.: Benco Television Assoc., Toronto, Ont. Export: Morhan Export Corp., N. Y. 18, N, Y.
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Electrophoresis
[ (Continued from page 53)

1

|
‘the filter-paper strip and strikes the
measuring photocell. The output voltage .
thus generated is proportional to the|
ldepth of the pigmentation and varies |
accordingly as the strip is scanned.
Light from the same lamp also strikes
the balancing photocell and produces
' an output voltage. The amount of light
striking the balancing photocell is de-
[ termined by the position of the balanc-
ing cam. The outputs of the two photo- |
cells are compared. Any difference
between them is amplified and used to
rotate a servomotor which is coupled
to the balancing cam. The direction of
rotation is always such as to move the
cam to a position where the two photo- |
cell outputs will be in balance.
| A recording pen connected to the cam
shaft traces a line on a sheet of graph
paper. Fig. 5 shows a typical curve pro-
duced in this manner. The shape of the
balancing cam determines how far the
pen will travel for a given density of
color. This cam is specially designed so |
that the curve will be linear with con- |
centration of the proteins.
The area under each peak is propor- |
tional to the concentration of the partic-
| ular protein to which it corresponds. A
numerical determination of the concen-
tration can be made by counting the
i squares enclosed by each peak on the
graph paper and comparing the number
with the total area under the curve. This |
process is done automatically by some |
densitometers. You will notice, toward
| the bottom of Fig. 5, a second line com- |
posed of irregularly spaced saw-tooth
indentations, The area under any part
of the curve can be found simply by
counting the corresponding indenta- |
tions. One saw-tooth is equal to 0.1
lsquzu‘e centimeter. I

Troubleshooting

| A number of filter-paper strips are
usually processed at the same time, all
treated with the same sample. This per-
mits better control of the experiment,
since any irregularities caused by a mal-
function of the equipment can be more
readily detected in this way. Many ir-
regularities can be explained simply. If
the migration is greater for strips at one
end of the cell, the cell may be on a
slant and the liquid level too low to
keep the strips at the high end satu-
rated. Or one end of the cell may be
exposed to heat or a draft. Short migra-
:tinn on just one strip, with the others

| normal, is usually caused by improper |

| contact with the wick.

Sometimes unequal migration will be
observed between two cells operating in
| parallel from the same power supply.
Unequal ionic strength in the buffer
used in the cells is the usual cause. It
can be prevented by dividing a single
mixture of buffer solution between the
two cells.

A partial short-circuit across one of

the cells will also produce unequal mi-

gration. This can be prevented by check- |

www americanradiohistorv . com

7-TUBE, 14 WATT

STEREO

AMPLIFIER

$2995

WITH 6 SPEAKERS AS SHOWN $45.95
IDEAL FOR CUSTOM INSTALLATION

&y

PUSH PULL OUTPUT ON EACH CHANNEL

McGee offers $100,000 worth of stereo amplitiers at a
fraction of_ their ofi#lnill cOst,

channel) 7 tul ush P
matches any 8 cohm hifidelity speaker. Response 35 to
13000 cps. Full tone coatrol circuits, separate ganged
hase and treble tone controls, balance Control, loudness
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cartridge, or radio tuner. Cunlrols are mo on
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1400. McGee sale price $29.95 with luhn. less speakers.
Price with & speakers as Illul(rlted 4 . The 6 speak-
ers included are 2 10 Inch heavy alnlcn ‘v wooters, 2
man:hed 6" mid-ranke and 2 matched 4" ainico V tweet.
ers. Stock No. H.1400.6 M speed record changer
with Astatic 13TX ﬂlamond ‘necdie stereo cartridge $24.95

"™ DECCA 2-TRACK STEREO TAPE SALE

PETE FOUNTAIN —King of the clarinet recorded in New
Qrieans. | GOT RHYTHM, JA-DA, CHINA
SHINE, TIGER RAG, DON'T BE THAT
TERFLY, $OMEDAY SWEETHEART, 'S WONDERFUL. Coral
E tr;cu iu;‘re: hpe u:ularly $9.95, from McGee at
tocl
WRITE FOR McGEE S 1962 172 PAGE CATALOG

McGEE RADIO CO.
1901 McGee S5t., Kansas City 8, Missouri

SEND
ELECTRONICS WORLD
EVERY

wide,

|' |{~{'lrn|:|v-‘||'mr11|

name
address

city zone  state
Check one:
[ 3 years for $12 [ 2 years for §9
] 1 year for $5
In the U, S., its possessions. and Canada
[] Payment enclesed [J Bill me
Foreign rates: Pan American Union
countries, add .50 per year; all
other foreign countries, add
$1.00 per year.

Mail to: ELecTRONICS WorLD
Dept. EW 961H, 434 S. Wabash Ave.
Chicago 5, lil.

ELECTRONICS WORLD
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ing before placing the paper strips into
position by pouring buffer into the cell,
putting on the cover, and connecting to
the power supply. The current should
read zero.

Poor contact between the power-
supply connector plug and the cell can
also cause irregular migration. This is
detected by wiggling the connector plug
while the apparatus is in operation. A
fluctuation in the current (indicated by
needle fluctuation on the meter) indi-
cates poor contact.

Troubles in the power supply are eas-
ier for an experienced radio technician
to find than those associated with the
chemical processes. The troubleshooting
procedure is standard. If there is no
current or voltage and the pilot light is
out, check for a blown fuse (which can
be caused by a short-circuited cell) and
make sure there is continuity between
the power outlet and the power supply.
If there is voltage but no current, check
the cell connections, the buffer solution
level, and electrical wiring for possible
breaks.

If the power supply will not cover the
voltage and current range for which it
is intended, the first step is to check all
the tubes. If this doesn’t turn up the|
trouble, make a careful check of volt- |
ages against a wiring diagram in order
to spot the defective component.

Because of the number of mechanical
parts, troubleshooting the densitometer
is a task for a specialist. Routine main-
tenance, however, goes far towards
making repairs unnecessary. It is im-|
portant that the components in the op-
tical path be kept clean and free of dust
and fingerprints. These components in-
clude the windows of the photocells, the
lenses, and the surface of the lamp bulb.
A drop or two of light machine oil is
used every six months to lubricate the
armature shaft of the servomotor. The
gear train is not lubricated. The ampli-
fier, like the power supply, presents no
unusual problems and can readily be
kept in top operating condition by an

electronics technician. A
SLOWING DOWN THE
SEMI-AUTOMATIC KEY

By DONALD E. BEATY, W&6WNR
AVING graduated 10 the use of a

semi-automatic key, many radio anw.
teurs are distressed to find that they
sometimes need to send at specds slower
than those at which their bugs will nor- |
mally operate. This need may arise when
contacting the new Novice down the street
or when working the DX signal heard
when the band is barely open.

The time-ested method of wrapping
solder around the weights will slow things
down to a walk, bt this expedient is awk-
ward and difficult 10 apply on the spur |
of the moment,

Most amateurs have on hand the coax
fitting that is vsed to reduce the PL-259
coaxial cable plug to the diameter of the
smaller RG-58/U. The inside diameter of
this device is just right to fit snugly over
the end of a standard alligator clip. This
combination has just the right mass to
reduce the speed of the key and can be
clipped on or removed in half the time
it takes for that DX station to sign his
call. A

September, 1961

- SAVE CASH

YOU GET MORE ITEMS FOR LESS MONEY

PACKED iN THE NEW RE-USABLE BOX FOR EASY
SHELF STACKING! OBSOLETES PLASTIC BAGS
TOGGLE TYPE SWITCHES; SIsT. nrnr 4 |'o.- 66¢

or

3 NPN TRANSISTORS: ‘yolde L
3 PNP TRANSISTORS: " coldon or REE
2 SUN CELLS: " s, umined, uunmles 2 lof [
i 2 for kg
1 PHiLCO PP VRANSISTOR, world's wnmuallest 66¢
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1 s:ns fHide 25 mfd 10 !I."' £6¢
i A'S, conds. . 1 t..15 for &6¢
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SERS, Incl *al)

All Ports
Made in
U.S.A.
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10 POWER HS'RS s 5:30 w. 3U-7300 0. 10 lor66e
5.PR. RCA PHONO PLUG & JACK SETS. s pr. 66¢
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1 500 MII. S I.ICON RECTVIFIER,
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50-| MII. gUBULAR RECYIFI R. 3u0 v, Lim’“
CRYSTAL DIODE ] 1
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or 66¢
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2Rl ton § for 66¢

r 66¢
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(M) :hnk here
2.Yr. Subscription POSTAGE CHART

|| $5-510 DROERS ADD 85¢ ALERESON) FIRST

FREE
BARGAIN $2-85 ORDERS ADD 55¢
cATALOG oo oty | FREE

« Electronics
s Tubes & Yools
s Radio-TV Wi-Fi

LEKTRON

&L OUT OF SPATE?

You bet we'd be. ... if we were
to tell you all about AUDION'S
"Out of this World Hi Fi Values

»
(P4
audign
25W Oxford Road
Massapeaia Nework _}

e 2 o 2 e o e e o

FAST, DEPENDABLE
TUNER

POSTAGE

WE PAY ALL THE POSTAGE
ON ORDERS $10 OR MORE

MINIMUM ORDER—d4 KITS

MAIL TO:
KIT KING DIVISION
241-243 EVERETT AVE. CHELSEA 50. MASS.

9

You'Ll, BE
AMEZED..

at our low, low hi-fi pricas. Write
for FREE discount catalog A-12, or
send for our special quotations on
your componen! needs.

KEY ELECTRONICS COMPANY
120 LIBERTY 5T., NEW YORK 6, N.Y.

[ Wrire for

ﬂH’FBBO INCLUDING

ALL PARTS and LABOR
24-HOUR SERVICE

Tt just makes sense that a manufacturer of tuners should
be better-qualified, better-equipped to offer the most de=
pendable tuner repair and overhaul service.

Sarkes Tarzian, Inc., pioncer in the tuner business,
maintains a complete, well-equipped Factory Service Dept.
—assisted by Engincering personnel—and staffed by spe-
cialized technicians who handle ONLY tuner repairs . .
on ALL makes and models.

Tarzian-made tuners received one day will be fixed and
shipped out the next. Cost is only $8.50 and 815 for UV
combinations. That includes ALL parts and labor, and a
6-month guarantee against defective workmanship and
parts failure due to normal usage. Replacements available
at low cost on tuncrs beyond practical repair.

6-MONTH WARRANTY

Tuners Repaired on
Approved, [Ipnn Accounts

SERVICE MANAGER »

@sum TARZIAN INC

101

Tarzian-made tuners arc identified by this stamping.
When inquiring about service on other tuners, always
give tube complement . . . shaft length . . | filament . . .
voltage . . . series or shunt heater . . . IF frequency . . .
chassis identification. All tuners repaired on approved,
open accounts. Check with your local distributor for
Sarkes Tarzian replacement tuners, replacement parts, or
Tepair service.
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SAVE
MOST

ON EVERYTHING IN ELECTRONICS

New Stereo Hi-Fi Systems—Everything in Hi-Fi Components
New Multiplex Sterec FM ® AH-Transistor Stereo Hi-Fi
Money-Saving Build-Your-Own KNIGHT-KITS” for Every Need
Best Buys in Tape Recorders, Tape, and Supplies

Citizens Band 2-Way Radios ® Short-Wave Receivers

Amateur Receivers, Transmitters, and Station Gear

Latest Public Address Systems, Paging and Intercom Equipment
TV Tubes, Antennas, Accessories ® Batteries, Wire and Cable
Test and Laboratory Instruments ® Teols, Hardware

Huge Listings of Parts, Tubes, Transistors, Technical Books

Satisfaction Guaranteed or Your Money Back

NEW Multip
All-Transist®

00, ALLIED

r444-PAGE ELECTRONICS CATALOG

WORLD'S BIGGEST *+ MOST COMPLETE

ys'
pes’ zf 1962

EVERYTHING IN

ELECTRONICS

including exclusive

products & special

valves available
only from

19 ALLIED

"
oun A\ST s~

lex Stered M
r Stereo Hi-fi

exclusive money-saving KNIGHT® products
SAVE MOST on famous KNIGHT Stereo Hi-Fi — comparable
to the best in quality, styling and performance, yet priced far
lower. Select super-value KNIGHT components or complete
systems (including latest Multiplex Stereo and All-Transistor
hi-fi) and save most. KNIGHT products are acclaimed by all
those who recognize integrity in design and manufacture and
who appreciate value.
NO MONEY DOWN

on Allied’'s new Credit Fund Plan
Now —easiest terms ever —see our 1962 Catalog
for the simple details.

SEND FOR 444-PAGF CATALOG TODAYI!

ALLIED
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includes complete catalog featuring over 70 exciting

knight-kits

A PRODUCT OF ALLIED RADIO

%2 and simply great {

available only from ALLIED

BI6 RS/

in your 1982

ALLIED

CATALOG

new
MULTIPLEX STERED

ALL-TRANSISTOR
2-Band AM-Shortwave

Amazing 100-In-1 Electronic
DX-er Radio Kit. $19.95

Science Lab Kit $29.95

MULTIPLEX
Adapter Kit for
Stereo FM re-
ception. . $19.95

All-In-One FM-AM Tuner-Amplifier Kit
with built-in MULTIPLEX Stereo FM...

TRANSISTORIZED
Electronic Tachometer
Kit $24.95

building a Knight-Kit is the
most satisfying do-it-yourself
experience in the world!

5 BIG REASONS WHY:

® Convenience Designed—makes you a kit-building expert—
even the very first time!

® Wonderful te Build—you'll marvel at the sheer ease of
assembly with the exclusive ‘'show-how' manual guiding you
like a good instructor.

® You Own the Best—you'll enjoy with pride a true custom-built
product, professional in its engineering, styling and performance.

® You Save So Much—because you buy direct from Allied at
our money-saving volume prices—and because you do the easy
assembly yourself.

® Easiest to Buy—NO MONEY DOWN on Allied's new Credit
Fund Plan—easiest terms ever!

ALL-TRANSISTOR Wireless

Intercom System Kit $45.00

Deluxe Stereo FM-AM Tuner
Kit with built-in MULTIPLEX
Stereo FM .. $99.95

ALL-TRANSISTOR
40-Watt Stereo Ampli-
fier Kit, less case, $79.95

Phone and CW B60-Watt
Ham Transmitter Kit. $49.95

Mutual Conductance
Tube Tester Kit. $99.50

MONEY BACK GUARANTEE: Buy any
Knight-Kit. Build it! Use it! You must be
satisfled or you get your money back!

see more than 60 other KNIGHT-KITS!

KNIGHT-KITS
also available
in Canada

s World's Largest Stocks » Lowest Money-Saving Prices
» Fastest Shipment « Expert Help s Easiest-Pay Terms

ALLIED

e SENKTRY

HI-FI KITS INSTRUMENT KITS ELECTRONICS « Satisfaction Guaranteed or Your Money Back
FM & FM-AM Tuners Lab AC VTVM for everyone -

70-W Amplifier VOM's 1962 send for lhe.world s biggest

40-W Amplifier 5" Scopes e s electronics catalog!

edrtas ot
. -

32-W Amplifier
20-W Amplifier
Stereo Preamp

Tube Testers
Signal Tracer
Audio Generator

Record-Playback Preamp

HOBBYIST KITS

“Span Master" Receiver
**Space Spanner” Radio
Transistor Radios
2-Way Intercoms
Electronic Lab Kits

plus many others

Sweep Generators, efc.

AMATEUR KITS
R-100 Amateur Receiver
R-55 SW Receiver
Self-Powered VFO

Grid Dip Oscillator

100 kc Crystal Calibrator
Code Practice Oscillator

.0. World's Largest

RADIO:

Electronic

Suppy House

Send
for it
today!

ALLIED RADIO, Dept. 66-J1
1 100 N, Western Ave., Chicago 80, lil.

! []Send FREE 1962 ALLIED 444-page Catalog

! Name _

l PLEAZEL PRINT

{ Address._

! City Zone State
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JELECTRONICS
CATALOGS

for 1 full year

from Radio Shack...
fastest growing
electronics house

Don’t miss the huge selaction, the
wonderful values in Radio Shack's bet-
ter-than-ever catalogs! Just mail the
coupon . . . receive the exciting 1961-62
Buying Guide of 336 pages, bigger
than last year! Plus all supplements
for 12 months. See over 100,000 items:
Stereo, Hi-Fi, Ham Radio, Tapes, Kits,
Records. New No Money Down credit
terms. Satisfaction guaranteed.

=

RADIO SHACK core. |

730 Commanweoith Ave., Boston, Mass. |

MAIL THIS COUPON TODAY |

RADIO SHACK Corp. Dept. 61J6
730 € * Ave., 17, Mass.

Send me Rodio Shock’s fomous elecironics cotologs
for 1 full year—FREE, POSTPAID,

Name_
Address._ _— .

City Zone.

Time-Constant Chart
(Continued from page 37)

that must be set on the middle scale.

Let’s see how it works on some spe-
cific problems. Take the case of a photo
strobelight unit: If source voltage is 450
' volts and the flashtube will fire when-
ever the capacitors are charged to more
than 400 volts, how often can the unit
be fired if C = 1000 uf. and circuit re-
sistance — 10.000 ohms?

This is a problem in which both volt-
ages are specified and the unknown
quantity is time. Start by setting E1
(charging-capacitor voltage) to 400 and

| E2 (source voltage) to 450-—dividing

both by 100 to “normalize” the values.
Read time from the center scale as
about 2.2 time-constants.

Now multiply 10.000 ohms by 1000 uf.
to get 1 time-constant 10 million
microseconds or 10 seconds. You read
2.2 time-constants as the required time,
s0 2.2 x 10 — 22 seconds. The unit will
fire every 22 seconds.

Another type of problem is the dis-
charge time of a big filter capacitor.
Let's take the case of a power supply,
rated at 700 volts, which has 500 uf, of
capacitance in it and a 50.000-ohm
bleeder resistor. What will be the volt-
age on the capacitors 10 seconds after
the power is turned off? How long will
it take to discharge the capacitors com-
pletely through the bleeder?

Since this is a discbarge problem. EI

CITIZEN'S
BAND RADIO

Pee——
CBD-S

5 Channel,
crystal
controlled —
Dual voltage

12 Volts DC/115 Volts AC... 3.2 Amps full
... Transistor power supply ... Highly sensiti

Universal mounting bracket included.

Five Channe! » CBD-5 w/1 pair crystals
ALSO AVAILABLE
Single Channel » CBD-1 w/1 pair crystals

PEARCE-SI

2295 M W. 14dth

106

perheterodye receiver with RF stage...2 IF stages...Auto-
matic noise limiter ... Adjustable quieting squelch...Full §
watt transmitter ... Dual tuned pi-network output circuit ...

standby current
ve, selective, su-

Deliv;ly 6r

$179.50 servicing

$159.50

4
DEALER INQUIRIES INVITED

from $13495

= 2

I»_tri‘-l;"‘ b e,
Building or
contracting

represents original voltage and E2 final
capacitor voltage. Divide 700 by 100 to
“normalize” the value at 7 and set this
on E{. Calculate the time-constant (500
#f. x 50,000 ohms = 25 million gusec. or
25 seconds) and divide the specified time
(10 seconds) by one time-constant (25
seconds) to obtain the “normalized”
time value of (0.4 time-constant, Set this
value on the center scale. Read the final-
voltage value of 4.71 from EZ2. Since Ef
was divided by 100, this value must he
multiplied by the same factor. The volt-
age at 10 seconds is 471 volts.

Since the chart reads only to a nor-
malized value of 100 volts in this prob-
lem. getting the second half takes a few
more steps.

By repeating the original process, we
can determine that the capacitor volt-
age will have dropped to about 100 volts
at the end of 2 time-constants or 50 sec.

Now, normalize the 100 volts to 10
and repeat the process. This tells us
that in another 50 seconds the capacitor
voltage will be down to about 13.8 volts.

The capacitor is thus discharged to
this low voltage 100 seconds after power
is cut off. Actually, it will never be com-
pletely discharged, but at the end of 5
time-constants only 0.007 of the original
charge will remain—and another 5 time-
constants later this will be down to
0.000049 of the original, or 49/10.000 of
one per-cent, far less than can be meas-
ured by any known instrument.

With a little practice, the technician
or ham can find many uses for this
chart. A

® Anyone can operate—
license issued on request!
Used by thousands of business-
men, salesmen, farmers, doctors,
constryction crews and sportsmen!
Finest Citizens' Transceiver avail-
able—excellent ronge. Covers 23
channels. Maximum legal power —
dozens of feotures—easy to in-

stoll anywhere!
e il
e ;5'1,'-‘:"-.-,._'
Car-to-office

Boat-to-boat or
ship-to-shore or home

SEND FOR FREE COLOR BROCHURE!

Send full details on the “Messenger”
NAME
ADDRESS
cry

&

STATE

E. F. JOHNSON CO.
2510 10 Av.SW, Waseca, Minn.
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UTAH
ANNOU NC%ES

MAGE INUT A

the first complete line of
all-American-made replacement speakers

for transistor radios!

Hardly surprising that Utah becomes the first domestic
source for transistor radio replacement speakers. A pioneer
in developing electronic and acoustical products, Utah
uses only 1009, American labor and 100%, American parts
in building these miniature speakers. Seven basic speaker
models fit both imported and domestic sets. Performance
equals or betters that of ongmal equipment speakers.
Compare these features and you’ll see why it pays to buy
and replace with all-American-made speakers from Utah!

« extra shallow baskets for clearance in crowded cases
« special terminal strips keep basket depth wafer-thin
deeper models (SP25A, SP27A) for larger domestic
sets will handle more power » all steel surfaces cad-
mium plated « voice coil impedance 12 ohms (correct
value for most sets)

Model No. SP2T | SP22T | SP25A |sp2sT |sp27t |sp27a | seat
Size and 2 2%° 2" 2% 2% 24 3
Description round | round | square | round | round | round | round
Total diameter | 27 % |2%7sq. | D% | %" | 24”7 o
Basket Depth Ta" " 73 " Way* %" %a*
Total Depth ' “n 157y " e | IHe "

ORDER NOW! Write direct for full specifications and prices.

September, 1961
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COMPONENTS e TOOLS ® TEST EQUIPMENT @ HI-FIl @ AUDIO ® CB ® HAM ® COMMUNICATIONS

New Products
and Literature for
Electronics Technicians

VARIABLE QUTPUT TRANSFORMER
Magnetico, Ine. is now oflering a variable out-
put transformer which provides any selected

output fvom 1 120 volts, Operating with a line
cord phlugged into a
15-volt, 60-cycle or
100-cycle outlet, out-
put voltage up to 120
may be sclected in 1-
volt sieps.

The Model VOT-1
is compact and  dn-
cludes a line cord,
fuse, output  recep-
tacle. and “on-olt”’
switch, Output is rat-
cd at one amp contin-
uwous with input isolated from the suiput,

COMMUNITY TV SYSTEM GEAR
Jerrold Electronics Corporation has introduced

an extensive ling of microwave equipment
specifically designed for community TV antenna
svstem applications,

Among the new items are the Maodel SCA-213
high-ontput amplifier for channcels 2 through 13;
Model GGG carrier-control  generator: Maodel
AGC-213 a.g.c. unit: the Model FT-100 antenna-
site FM timer used for adding FM adio w the
svstem; the Model AV which permits FM 1o be
added on unused TV channels; and a complete
line of coaxial cable fittings for such service,

PORTABLE INSTRUMENT LINE
Westinghouse Electric Corporation is now of-
fering a new line of portable a.c. and d.c. am-

neters and voltmeters that featare cant-band sos-
pension frictionless mechanisins, The moving cle-

ment of this new ssstem iy suspended between
bands of high~irength inetal ribbon which are
supported on springs at cach end.

Since Ariction s climimated, there is no wear
between moving parts and maintenance is greatly
reduced, acconding o the company, An added
advanage is that as pottable instruments they
can withstand much rougher handling since there
are no delicate pivots or jewels to crack or wear,

MARKER GENERATOR

Hewlett Packard Company has just released its
4 new Model 1668 marker generator which gives
intensitv-modulated  time markers syndionized
to the oscilloscope trace of itn Models T60B and
170\ scopes, The Model HGOB fundtions in the
de o Iame range and the Model 1700 in the
d.c. to 30-mc. range.

Ihe Maddel 1668 provides marker intervals of
10 gsec., 1 gsec., ov .1 gsec. with interval accuracy

108
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ol + 0.3%. Presentation is in the lomm of (rice
intensifving inarks, Marker duration is a lunc-
tion ol adjustable intensity, but is always less
than 0% of the marker interval.

MAINTENANCE TOOL KITS

5 James Cunningham, Son & Co. has anhonnced

the availability of two new instrument and wol
hits designed specifically for the maintenance of
complex electromechanical switching devices, The
Kits are nselut for the general mainwnance of
devices such as velay matrices, stepping-switch
systens, spring-leal comminators, slip-rings, and
cam-operated switches,

‘The SF-80 kit is intended for use with the
compuanv’s ‘tvpes v and F crosshars while the
SE-00 Kit can be psed with the Types I and T
crosshars,

Each kit comtains, in addition o suitable gram
ganges and dial indicators. a rocker adjusting
wol, an interposer evelet tool, a probe, needle-
nose plicrs, penlite, tweezers, shims, an assore-
ment of wrenches, and a set of serewdrivers.

DECADE LINE CORRECTOR

The Superior Electric Company has recently

introduced the “Powerstat™ decade line corree.
tor, ‘type DLCT00G, especially designed for tab-
ovatory . test amd inspedtion applications. Consist-
ing of thice ""Powet-
stat”  vaviable wrans-
formers  individnally
comnected to three
buck-boost  fixed-ratio
transformers, the unit
has 5-wav binding
posts with jinepers so
that eutpnts an  be
inserted in the line o
remosed as desired.

Output voltage ad.
justments ¢ be made
in any combination or indmadually as destred,
Input vating is 125 volts maxinnmm, 50/60 cycles

single-phase, Owiput rating is 5 ampeies.

DIFFUSED-JUNCTION DIODES

International Rectiber Corporation has an-
7 nounced the availability of seven new sub-
miniature mesa diflused-junction general-purpose
glass diodes providing high forward conductance
(to 300 ma.), low voliage drop (9 volt @ rated
anrent @ 25 degrees C). low leakage characteris-
ties (100 ga. maximum reverse current @ 130
degrees C), amud tow unit cost.

Designated as ‘Types 3G05 throngh 3G30, the
new it can be psed in retay circuits for both

www americanradiohistorv. com

Additional information on the items
covered in this section is available
from the manufacturers. Each item
is identified by a code number. To
obtain further details, simply fill in
the coupon appearing on page 120.

d.c. operation of an a.c. relay and arc suppression
and in power supplies. All units have an oper-
ating temperatere vange from —55 o + 150
degrees € and  feature glass-to-metal  hermetic
sealing,

THERMOELECTRIC GENERATOR

Texas Instruments Incorporated has announced

the immediate commercial availability of an
8-watt  thermoclectric
power  generator for
industrial field appli-
cations,

The unit contains
no moving parts and
will apcrate from nat- |
wral gas, propane, or
butanc. making it .
suitable  for  remote
unattended  fiekd  in-
strnmentation. Initial
applications  are  ex-
pected to be in the
operiation of valves on
transinission lines or
petrolenm production
facilitics and for the
cathodic  protection of buried or submerged
metal. The new units weigh 65 pounds and
measure 127 x 177,

FAST-HEATING CATHODE

Amperex Electronic Corporation has announced

the development of a fast-heating  cathode
which has been designated as the “1arp Gath-
ode.” Capable of delivering Tull power jn 100
msec., the new component is being incorporated
i a Mall Hoe of tibes o be used in r.0. power
output stages in transistorized mobile and air-
borne equipment,

Fhe directly heated harp cathade consists of a
rectangutar frame across whose length wmany very
fine wires are sirung parallel 1o each other, The
e of extremely thin wires in the emitting
clement mahes possible a high surlace-to-volume
vatio, vesuhting in fast warm-up time and thermal
equalibrinm,

VARIABLE-VOLTAGE SUPPLY

Lafayette Radio is now marketing it new
] variablesvoltage e supply which provides
continuously variable output from O to 110 volts
a.c, with regulation of 4 6% at 75 watts aod 3%
at maximum output. Maximum no-load output is
142 volts van.s. The ilhnminated front-panel meter

reads 0-150 volts with 175 ntl-scale acouracy,
The Model TR-114 is honsed in a ingged steel
chassis which cun be wall or bench mounted. A

ELECTRONICS WORLD
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fused civcuit and 1wo ontput recepiacies make i |

ulaptable lor a variery applications, I'he
measures 97 x 4247 x 3127 and comes complete
with a six-loot. two-Conductor line cord.

PHOTOELECTRIC READER
] Melpar, Inc. has announced developuent o
highly sensitive. miniaturizad photoclectric

Ly

ol a cubic inch i

cader. approximately

e erig) o

volume., Known as the Model 150 re the
devioe combines a light source, lens, and photo.
ccll in a single unit aud was desigued for
In anteinatic control svsteins  using  electron
i ts which operate ax a function ol reflectet

NOISE-FIGURE TEST SET
hav Electrie Co. has developed a new wide-

range noise-hgnre measiurement est set which
“Ate-Node. T The unit

12

is being mickered as the
provides precive noise fignre measuvement hom

0 1o 15 db at treguencies lrom 5 (o 2000 mc.
Suitable Tor praduction-fine 1est work, the nnil
contiains all the necessiry equipment for making

o &=
¢ 04,

peas s T8
war

nge of 7

An it

neise ligure measnicments,

150 e, {with required input noise level of —10
db 10 0 dbim over a 3ame bandwidth) is provided
The ag.c has a dynamic range ol 12 db

he unit incas 167 x 77 x 187 aveighs

26 pounds.

13

SILICON POWER TRANSISTORS
RCA’s Semiconducior and Mareriale Division

is now in production on two new 1atwat

siticon "n-p-n” power transistors which ave chin
acierized by vorv low sarturation resistance (.2
ohim maximum). high betas (7.5 mininm
! 1 amps and 15 10 50 @ 5 amps md an
operating enmiperaiure range of —65 to 200
degrees C.

The Types IN2MS and 2N2016 are in the

JEDEC TO-60 package and can he used to 1
place germaninm transistors of comparable power
ratings in sucly applications as powcer switching
for d.c.-to-d.c. connecciors. inverters. choppers,
and rciay control cquipment. oscillators. rem
laters. pulsc-amplifiers. class A and class B push
pull af. and servo amplifiers.

D.C. VOLTAGE STANDARD
‘I Kin Tel Division has developed a new d.c

voltage standard which provides a compact
souree of precision adjustable voliage for labora
torv and industrial use.
The Modcel 303 has seven pancl dials to provide
full scven-digit resolution in threc ranges {romn
O o more than 160 volts, positive or negative

September, 1961
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IF IT’S ELECTRONIC, GET IT FROM GOODHEART!

everylhing
wous In 6 hands
volee, S-meter.

Halllcratters All-Band Receiver has
Tunes contin.
-5%:43 me. CW &

you waant.

MVC. AF & RF gain controis. Crys.
tal Fitter and Phasing control. 6
Selectivity selections. Nolse Limiter.
Even nas a tuning motar 1o sweep

hack and forth automatically! Has lnal hack, w. power

2 RF staues & 2 IF stakes. Output supply. fon San S ' 79 50
0 Phomes 1FOM V6 Orbves a sPeaker Anton Tena U
nicely with any output xtrmr, Max. Time Plan: $17.95 down. 111$16.06.

shpr cosl to anywhere n U. S. is
$9.50. )3 ready 10 use. With 60 cy
POWEr s5uPPlY: includes ¢ 1or tunlng
motor. With schematic and allgn.
ment sheet. 3 are In use FIKh! now
hy Natlonat Radlo astrenomy -
servatory. They get DX that Is titer-
AlMy Qul of This world. NEW! In orig.

AVC.

2-METER RECEIVER & 2/6/10 METER XMTR

scmszz (*): ecvr  BC-
4. (") & xnitr BC =625 (*)
19 tubes, Including
8324a's! wlth rack & casc.
IOO~I.56 me AM, atl-contre
4.chan, Very clean, 5
moved lrom ajrcralt. -
m.cl:‘on guandxw Specily It
toh rem(-rlnn‘ ",
or BuHalo, N. 316.95
That's less lnan you'd pay
lor the tubes alone?

Sets were packed mized
A, AM. & somec € rnodels,
hut our cost to open, sorl, »

and repack proved prohibi:

tive, 30 we are now sclitag all. as they ceme. at our
low “‘*A'* price, although you might get an AM or
even a C inodel.

Add $3.00 for camplete technical data group includ.

ing orlzinal schematics. all models, & parts lists,

l.r. xt1 formulas. iastruct. for AC pwr supply. for
continuous tuning, for xmtr 2:meter use. an

'D' puttinz xmir ean & and 10 rmeters

RA-62-C: AC power supply for SCR-522- I').
exc. condition, foh San Diego, Calit.

TS-34AP Test Scope is In use today in many Navy
shops for ucncr-l-purnuse and radar Service. Ready
to use on 120 v, SO;60 cy., Sweeps 10-50.000 cy.
Video Hat 40 ¢y-214 mc. useful 10 4 me, Attenuators
50 accurate can use as VIVAL. Mas switch position in
which cach pulse to he studied, pos. or neg., triggers
s own sweep. delays itself. theén snows up station.
ary. 1 per sweep. with sweep duration choices ot S,
S0, or 250 usecs, ldeal for TV puises. Bulit-in lens
enlarges 2" screen to 5 image; llght shield shows
up wvertical rises. In carrying case, w/reprint of 17
hook pakes. less corils, checked for sweep & ¢34 §()
dellection. 50 Ins foh Los Angcles. only -
(Add $10.00 lor sct of corgs & HV probe.)

SP:44 Panadapter foar Anove or ANy rovr 579 50
with A 455 ke |.F.. new. loh Los Angeles
(To m-l to Time Pay Plan. add $7.95 to down pmnt,)

NAVY'S MULTIPLE-USE IMPEDANCE BRIDGE

= 60007, Easy-to-use AC
bridge. hench or portable.

Measures: Capacitance 10 LN )

:uu to 100 ut. Electrolytic . b sl

cakage 0 10 1. to 21 2. to

$ ma. Insutation resist. to Sy L)

i_soo rantuo;lum..s :o-::-'r

Actor to 3 esist

ance 1 ohm to 1 megohm, LW o

Transtormer turns ratio |y h

.001 to 1000, impedance 3
tionth ta 1 mij.

adjustanie

£ voitage O lo
550 v tlc. With very cdu-
catlonal Instru€t. hook, ACCUracy S% or betler is
puarard. Standards.Lan ON tag dated 337 50
1961. Shpe wt 19 Ibs, fob Los Angeles .

0.1% SORENSEN Line Voltage Regulator

- 50005. Brand new at
low surplus prlen' Input
95-130 vV, oh., with

taps tar 50 or 60 cy. Use
10r any power upg 1o 5000
w.i"s. Output adjustanie
110:120 V and holds to

0.1 . At ling frequency.
or 1o =0.25% il line fre-
auency ritts" 5% . Hexu-

lates against line changes
of 95-130 V and acainst
load changes from 0 to 5

HvAa m tarmenics
less than 3% Recovery
time 0.15 us put

Se np
1o The comtiol sccl!ou can
e moved ihe  point
where you will wuse the
power, thus compenshting
tor line_ drop. In rack
caninet 28° 18 dp
Shpg wt 28S Ihs ‘Ol U!i:l N. Y. In original lactory
pack  suitable ltor caport. Including SPAKRE PARTS
RFONUD.: SOrensen coii40n netd price is 5695‘005349 50
less spares. Our pricc. WITH SPARES -

MNel wt 190 Ins,

RADIO RCVR AND/OR SPECTRUM ANALYZER

AN;APR-34 Recelver Unit. ready (o accept plug-in tun.
ine units from 38 to 3000 me. This rs the 30 mc 1.F.
ampt. with choice of 0.6 or 4 mc pass band. for com.
munications or fQr NOise & Spectrum analysis, Mas
built-in 120 v. 60 €y power supnly, Panadanter out-
out, Video output, Phnnes outputs. S.meter. BF0. And

SCHEMATICS /CONVERSIONS, SURPLUS GEAR

AsSkh WS 1OF YOUF MCCds: Send Stamped addressed en-
velope. Add 25¢ for chart explaining AN Nomen-
Clature. Examples of available literature:

20-page hook on 1-177, with diageam of MX.94
socket adanter. & tube compiled to March 1951
+5.00. RT.18 ARC:1| & tune-un Insir. $2.00

R.E. GOODHEART CO. P.0.BOX 1220-A 255ty s

FCC TYPE
ACCEPTED

Model "E"
CITIZENS
BAND RADIO

High level Class “B" push pull
modulation

e 8 Crystal controlled channels

o Heavy duty power supply

e Adjustable squelch

e Automatic noise limiter

e R. F. Power indicator
Switch allows receiver to tune
22 channels

e year guarantee

Sonar Products are

www americanradiohistorv . com

100%

I control. CONFUSE with the much

earlier model APR is APR-4! Electrically

checked and certified

Tuning units. 40 Ibs

Add $85.00 ifor sct @
1B /APR-%: tak

revr 1000 mc ‘as _ahove,
mod .1r ilS 23 To 2200 mc. $53.80
down and 11 mos at $15.93.

SMIE N

’ with 1 pair of crystals,
microphone and power cables

Easy to install. 1deal for home, boat,
car or husiness. Weighs only 9 Ihs. ...
4% x 9% x 11Y%.

*FCC Type Accepted means the unit
has passed rigid FCC requirements.

World famous for quality in Electronics

SONAR RADIO CORPORATION
3050 west 21st Street » Brooklyn, N.Y.

American menle.
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TV-RADIO Servicemen or Beginners
SEND FOR

oyl

7-Volume Job Training Set
on 7-Day FREE TRIAL

The First Practicol
TV-RADIO-ELECTRONICS
Shop Library

-

r

Answers AL

=

=
Servicing Problems QUICKLY ...

Makes You Worth More On The Job!
Examine Coyne's all-new 7-Volume TV-
RADIO-ELECTRONICS Reference Set for 7

days at our expense! Be convinced it %Ives you
the way to easier TV-Radio repair—time sav-
ing. practical working knowledge that heli)s
you get the BIG money! See how to install.
service and align ALL radio and TV sets. even
color-TV, UHF, FM and transistorized equip-
ment. New photlo-instruction method is quick
and easy to understand. No complicated math
or theory—just practical facts you can put to
use iImmediately right in the shop, or for ready
reference at home. Over 3000 pages; 1200 dia-
grams: 10.000 {acts!

Like An Electronics Expert At Your Side!

VOL. 1—EVERYTHING VOL. S—EVERYTHING
ON TV-RADIO PRINCI. ON TV TROUBLE.
PLES! 300 pages of SHOOTING! Covers =all
ractical cxplanntions; types of sets. 437
of illustra- pages:illustrations. dia-

handreds
i grams

tions.

| Output voltage is acemrate 1o within 01% of |

5 A e BC-221 FREQUENCY METER.
the dial setting and stable within 50 parts per | sane 1o + ’|_||‘, New. $74.50
HIH 1 -1 - c IF ransformers
mllh‘un. Equipped with a ‘rnlly gu::.rdcd and . AR IZ, New, F0¢ en. 8 for .. ...... 2.25
floating ontput. the new unit has available om R e FMinEcelver 9
0+27.9 Me. Exc. cond. .. ... . oo 14. 5
B.603 FM Recelver
20274 Mc. Brand New .. ..., .., e 1895
8C-923 A FM Recelver
27-38.4 Mc. Brand New.......,, . 29.95
ART-13 Transmitter .
| with tuhes & meters, used .. ..., ... 29.50
| BC-604 ME Tranamitter 4'95
w
Antenna " e .
; 1—n t Sections .. ... 000000
ARC.2 Framcotver. Coiins Fine. 2.95
ability Tuned Osclllator Excellent. ... 49,50
APS-1 X'' Band Rec-Trans. 9
R 2055 MAgRCtron . ..., ....... P.U.R.
APS.20 ‘‘$'° Band Synchranizers
with 34 tubes . ..... e Saireaan 19.95
10-6 Aru-'tl indicator 9
[t S T
B-442 Antenna Refay 2 3
with Meter & Vae. CaP. ........ 1.95
ARR-2 Re:ﬁlver': , 4'95
L t V' s
ARC.3 I.‘":) ?:%ei:\;e WE'\ CI3 conversion 1295
. L ) 1)-150 Me. lent ,, ., .,.... 0 o
put cnrrents up 1o 25 ma. Noise and ripple ARC-3 AM Transmifter
H ) - ] o . 100-156 Me. Excellent ............ 14.95
are less than 0001%  peak-to-peak of the dial | | 11304 Signl Generaioe: 7.95
. . . . 86 Me. L)L e . .
setting. Power inputs are 105 to 125 volts, 210 11938 Fleld Strength ‘meter, 7.95
to 230 volts. 50 or GO cps, 125 va. s e e :
TS:3SA/AP **X'* Band signal Generator . ... 39.50
TS-36 /AP *‘X°* Band RF Pawer Meter. New 14.95
DECADE COUNTER 3
| Raythcon Company's Industrizl Components  Send Money Order or Check with Order
Division is in plminrtiou on a low-cost de | Write for Bulletin No. 33— LOADS OF BARGAINS!
|.ulc connter which requires less space than previ R W ELECTRON 'cs
ous models. Tlaving the same clectrical character- | | 2430 S. Michigan Avenue ° Dept. EW9
. el 1 e . Phone: CAlumet S-1281 Chicago 16, .
istics as the CKO476. the new CK7978 is a I3-pin = .

bi«directional ring stepping tvpe and is 157
| shorter and 347 smaller in dimwetey than the
| CKGE76. Maxioman dimemions are 2,47 high and
LLE6" wide.

The cold-cathode. gas-filled tirhe operates up
to 5 ke, featwring a visnal neon read-out or clec.
tvieal vead-ont available brom cach ol 1the ten

Wt

?

RADIO!

nor

T First Miniaturizes

| TWo-way £ Y EE

way walkie-talkie sencing and receivang set
he smallest the

Electrosolidgs
Pa Ci

price

cathodes. “Total anode enrrent ranges fiom S0 ;; ke ;
ma to G0 ma. i EITRLY
t
MASTER TV AMPLIFIER
‘I Benco Television  Associates, Lid. is now | 2
ollering o broadband aplifier tor st
I'V sydems which provides up to 35 b gain
and is modesth priced. The “Pacemaker” s
lﬂvﬂlllil:

Enclose check, cash or Mal fo
\
Corp.. 13735 Satcoy Streel
iy 3 it

VOoL. 2—EVERYTHING
ON TV-RADIO-FM RE-
CEIVERS; 403 pages:
fully illustrated.

VOL. 3—EVERYTHING
ON TV-RADIO CIR-
CUITS! 336 pages: hun.

VOL. 6—TV CYCLOPE-
DIA! Quick and concise
answers to TV problems
in alphabetical order,
including UHF. Color
TV and Transistors: 868
pages.

AVAILABLE AT LAST
COMPLETE CONSTRUCTION MANUAL
NATIONALLY FAMOUS VIDEOLA
TV CRAFT KIT BY TECH-MASTER

Detailed Schematics—Diagrams—Illustrations
Ideal For Students And Home Projects

dreds of illustrations. VOL. 7—TRANSISTOR
clreult diagrams. CIREUIT MANDBOOK!
VYOL. 4—EVERYTHING Practical Rercrence

covering Transistor Ap-
plications; over 200
Circuit Diagrams: 410
nages

ON SERVICING IN-
STRUMENTS! How they
work. how to use them.
388 pages: [llustrated.

DIAGRAM BOOK FREE!
For prompt action, we'll also send
you this big book, *150 Radio-
Televislon Picture Patterns and
Dlagrams Explained” ABSO-
LUTELY FREE just for examine
ing Coyne's 7-Volume Shop Li-
brary on 7-Day FREE TRIAL!
Shows how to cut servicing time
by reading picture-patterns, plus
schematic diagrams for many TV
and radlo sets.

SEND NO MONEY

Just mail coupon for 7-Volume TV-Radioc Set
on 7-Day FREE TRIAL! We'll include the DIA-
GRAM BOOK FREE. If you keep the set. pay
only $3 in 7 days and $3 per month until $27.25
plus postage is paid. Cash price only $24.95. Or
return set at our expense in 7 days and owe
nothing. Either way, the FREE BOOK is yours
to keeg. Offer is limlted. so mail the coupon
TODAY"

FREE BOOK—FREE TRIAL COUPON

: Educational Book Pubtishing Division [ ]
M COYNE ELECTRICAL SCHOOL ]

1455 W, Congress Parkway, Dept. 91-EW, Chicage 7, 1IL. @
¥ Yes! Send me COYNE'S 7-Volume Applied Prac- #
§ tical TV-RADIO-ELECTRONICS Set for 7-Da¥s §
§ FREE TRIAL per vour offer. Include *“Patterns & g
8§ Diagrams’ book FREE! )
S Name ..o Age. . .. :
: Address .. ... ... .. ... L e A ]
0 &% cooqooapocoanong Zone. ... State. .. .. ]
g 2 Check here if you want Set sent C.0.D. Coynec 8

Pays postafe on C.0.D. and cash orders. 7-Day @
§ Money-Back Guarantee. 1
'--------------------------—
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designed Tor indoor use and hias 2 power rating
ob less than 30 watts. Heomay
il 2 weatherprool container is provided. It will
operate with as many as 10 TV and/ar FM
sas ai g time, Output capacity is 2 volts per |

H Sepr ¢ inputs oare cidled  tor high
b, separane ing 1re 'pl'(lll gl SRk s el coa

bamd and low band but a link allows the unit ial cable ;
| 10 be used with combined high-band/low-hand | | ® Will not effect performance o

l inputs.

| HI-FI—AUDIO PRODUCTS

MULTIPLEX SIGNAL GENERATOR
‘I Croshy-Teletronits Corp, has just introdnced

a new stereo multiplex signal generitor tor

[ the testing of mnltiplex FM adapters and com
| plete stereo M receiving systems.

I he Maodel SG-292 is ervstal-controlled and selt-

www americanradiohistorv com

he nsed outdoors |~

Cost Of Manual Refunded With Kit Purchase
Send $3.75 (check-cash-money order) to:

T¥ Construction Monual-Tech-Master
75 Front St. Brooklyn 1, N.Y.

CITIZENS BAND EQUIPMENT
LIGHTNING PROTECTION

B "BLITI-BUG "

Ses your Local Disiributor

CUSHCRAFT

&1 HATWARD 5T,
MANCHESTER, M. H,

5577 N. E

Amazing "New Fun"
AND VERSATILITY . . .

with your Hi-Fi, Tape Re-
corder or Rec<ord Ployer.
Send 10¢ for Audio Acces-
sory Cololog A-401wW.

SWITCHCRAFT, INC.

Iston Ave., Chicago 30, Il

Components * Recorders * Tapes

SHIPPED PROMPTLY at WHOLESALE PRICES

FREE Pa
LIST

1

ckaged Hi-Fi

Low Quotes Air Mailed

90-W. Lexington Ave.

| AUDIO UNLIMITED  New York 16, N.Y.
sane

ELECTRONICS WORLD
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calibrating. Tt provides. from two externally sup-  companion power pack weighs just ever a pound

plied a.f. signals, a compuosite outpat signal con- and provides 20 hours of service on a single
dnting of @ main channel Gudio). a subcrier charge.
channel, and a pilot carrier signal.

The main channel consists of the sum of two STEREO TAPE-HEAD KIT

inputs. A+ B: the subcarrier channel is a double ] Fidetitone Microwave, Inc is now offering a
sideband suppressed carrier signal at 38000 cps, contpact kit containing i quitrter-track record
modulated by the difference of the two input sig- and plavback sterea tape head plus a 37 reel of |
nals, A~ B. ‘the pilot carvier signal is at 19.000
ops +1 cps. Frequeney vange is 30 to 15.000 eps.

CONDENSER MICROPHONE SYSTEM
]8 Elcctronic  Applications, Inc. is handling

the U.S. distribution of the ARG “walk-
around™  condenser  micvophone system  which
consists of a high-quality miniature  condenser
microphone (G 60)
il wanted with @ tran-
#" vistorized recharge

-

-

able power pack (B
60) permitting use in
" % locations remote from

a.c. power lines. Al
though it can be nsed asimuth alignment tipe. an electrical connectn
with o comventional and the necessary havdware for making the at

-

ELECTRONICS
CATALOGS

for 1 full year

from Radio Shack...
fastest growing
electronics house
Don’t miss the huge selection. the

a.c. er supply in i Chts. ——— wonderful values in Radio Shack’s bet-
-0 pow 1 _“ lt]' A rachments Cryy | ter-than-ever catalogs! Just mail the
a studio. the new it . m] coupon . . . receive the exciting 1961-62
was especially de- STEREO TUNER-AMP Bhuylng Guide ?f P336 pa‘laes, 3§ bigger
Sirne lield re i Y : ati . has than last year! Plus all supplements
ng.,n?(l for IL- « 'rL 2 F“f“‘m," u.n?ul Corporation Ltd h_n |n.\| for 12 months. See over 100,000 items:
cordings. broadcast introduced its Maodel € 100 R stereo ve Stereo, Hi-Fi, Ham Radio, Tapes, Kits,
reportage.  onsatage,  ceiver which featnres wireless remote  control. Records. New No Money Down credit
amd other sitnations  Combined on a single chassis are a steveo AM-FM terms. Satisfaction guaranteed,
requiring mobility tuner with provision for maltiplex adapter. a
and high mdio qual-  dual 3a-wate sterco amplifier. and input facilities RADIO SHACK CORP.
ity for wircless remote control. 730 Commonwealth Ave., Boston, Mass.
‘I he microphone is The control unit enabtes the listener to ad-
onlv 4 inches long just volume, tone, and stereo balance from his MAIL THIS COUPON TODAY
and weighs 2 ounces. Response iv smooth from armchair as well as turning the amplifier and | § RADIO SHACK Corp, Dept. 6)J6A
3030000 eps. B has two capaules—cardioid and  tuner on and off without approaching the ser. | | 730 € A Ave, Boston 17, Mass.
s K - ) ) 5 i . ) ) . . R | Send me Radio Shack's fomous electronics catologs
omnidirectional—changeable in seconds. Acees- Fhe auwdio section contains two !llgll-galll I for I full yeor—FREE, POSTPAID.
sories inchide a new tvpe of windsereen, a light preamps equalized for RIAA onrve. The pishic | | Nome.
bamboo “hshpole.” amd extra-long cables. The pull power amplificr uses heavy-duty power trans- : Address. -
1 City _Zone______ Stote_
L

TOSHIBA ELECTRON TUBES

Japan’s leading electronics producer offers world industry a full range of
high quality tubes. Toshiba's two research laboratories have kept pace
with rapid electronic advances, and now the most sophisticated superhigh
frequency tube as well as the simplest receiving tube are available in
quantity as original equipment or direct replacement.

Two modern Toshiba plants offer a wide range of electron tubes for com-
mercial and industrial applications such as rectifier tubes for high frequency
induction heating and cathode ray tubes. Toshiba produces semiconductors,
too, with an industry-leading output of 4 million units monthly.

With Toshiba, you have all the business advantages of Japan’s fast-growing
industry plus the knowledge that you are dealing with one of the world’s
leading names in electronics. Detailed specifications will be sent on
request. Address Toshiba, Tokyo, Japan.

Geshiba
1okyo Shibaura Electric Co. L1d

Tokyo, Japan

September, 1961
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[ JoX JoF YeX To¥ JoX To¥ Yo¥' Yol YoF Yo¥ YoT YoT Yol 3
KEEP CANDEE HANDEE!

R-19 AIRCRAFT RECEIVER
28 V. H-148 Mc. Mfgz. hy ARC—so It’s tops!
I-.xcell-m cond. Removed from alreraft. 59
WITH DYNAMOTOR . ........,..... .. s D
WITHOUT W NAMOTOR .

NAVIGATION Speciall
TYPE AN/ARN-6 RADIO COMPASS

RECEIVER: R. IUl AlRN-Y hxl.‘(-llen!
cond, .$125.00
LOOP: AS 41 Exct‘llt-nl cond nty 37.50

INDICATOR' [l) BIB ARN.G. Excellent
COl ceae. 14,98

MOUNTS: MT-274 or MT- '74 Fxcellent.
14,95

l:ords and Connectors

50 avallable.

APN-1 FM TRANSCEIVER
420-480 AMe. Col with tubes. Exc. Ea, $2.9%
Approx. »hp. wi. per unit 25 Ibs TWO for 5.00
APX-6 TRANSPONDER
A’ mbldget  warchouse m partx: Blowers, three
Veoder-Root « oupteps o SUFips. cavity, over Ho
tuhes  ¢le, Inelnuel 3:29 tube,

cond. A STEAL AT ONLY
Weilhl 40 Ibi.
Conversion Manual . ................ -$1.50

R-4A/ARR-2 RECEIVER

Ad-l 258 l\lc. 11 tubes. L'BF, tunable recelver Sew
- Mg 'F.lxlnc for converalnn.
E:rellenl roml WO for $5.00. Each....9&:

YOU GOT IT! WE WANT ITI LET'S DEALI
We' re psymg t(;'p sss tor GRC-9: PRC-6.

-8, -9 All electronic test

equip WINO us (odnyl What Have You?
RT91/ARC-2 TRANSCEIVER

Alrborne: AM. CW. MOCW. output 40 W, lm t

300 MW Freq. Range 2000 to l005 KC i l:;‘illt

chanhels: Tnput 26.5 volt DC, excl.

eond. shilir. wi. 100 )ba.., w/cont. box. o

COMMAND GEAR

This 1s the fantabulous onel 190-330 ke.
reeeher you've been looking for

36 M

0000000000000000000000000000000000000000

BC.
n:l).-:/ MOD ULAT Gi: Dhhboaanoe
. ARC-S Xmtr 2. . cond. . .
;-ISI/AASE-S’J(K :r“' slnc. ‘Excl. cond.... 7.9;
- mtr 4. me. Excl. cond.... 4.9
T-21/ARC.5 Xmtr 3.3.7 mc. Fxcl. (‘ll;llll.- 4.9%
us 2: TRIO OF HEADSET BARGAINS!
-23: i jmpedance. i.eather cover:
nd, Br-ml new. Great buy, ()n?y, ‘495
nedln e I-Qlﬂler cov-
«red Iwndlllnd. -nd
Cnmlec Speecial .. d 5-95
HI Fi Me adut' 3 eyclest Hrand
new with chamots cunhlonn. It's ter.
dier ompy o) 8.95
eadset xtensl .
Proximately 5 ft. Iemrl-l'I‘l ':)"nl‘:‘wn Ah 49¢

All items FOB Burbonk, Colif., subject to
prior sole, In Colif. odd 4%. Min. order $3.95.

J. J. CANDEE CO. ......

509 No, Victary Bivd., Burbonk, Colif.
Phone: Victoria 9-2411
BL 2ol Jef Jef 1o1 Zof 1o7 Yor Yo¥ Yor Yo¥ Yo¥ Yo!

600060 000000000000000000000000000'0000000000000 * 00000000000000

[ 2ol el Tl Jo@ fol Ye? Yol Yol 1 Jo¥ Yo¥ Yo¥ Yol

LLECIRAC

7' APPLIANCES

PAYS $3 TO $5 AN HOUR

Spare Time, Full Time - Learn at Home

[“Rl".li BOOK offered e
low shows how YOU can
now have J good-paying
buginess of your own, ru:hl
m your home. No experi.
ence needed, just simple

QUICK WAY TO GET STARTEO
For less 1han 2U¢ a day
our easy, piciured instroc-
tion — l)arkad by 45 years
Ol SUCUESS III IIOHIE lrﬂllllnﬂ
prepares you for 10p

tools. Learn 1o repair Elec- €7 "" n 1his booming
iric Appliances. Pays %i-%35 field. Farl Reid of rhomp-
an houg! : son.  Ohio says: **Made

’ Jth in one mnmll spare

400 MILLION Appli- time, NRI course is price-
ances are in American Jess” At no extra charge
homes right now. 76 Mjl- YO ven eel all parts for
lion NMORE bounglt each Your olw" ?pp]“"f] Tester,
| > too. mnds  trouble-spots,
?I::J ;.izplfin:l—:cﬂrl:m?‘ <m-ed: and checks yuur
YOU make good morney r FREE Book

me . i< Sample Lesson

do-

In your basemen

rarage, even on your u,-upon below, leiter
Litchen table d, note,
FREE BOOK - FREE LESSON

MATIONAL RADIO INSTITUTE, Appliance Division

Dept. EJ1, Woshingion 16, |
Send FREE Book. Free App]lunce Repair Course |
Lesson. Am interested in

_| Spare Time Earnings

Better Job

My Own Business l

(5700000000 Zone.. State. 5
Aceredited Membu Notional Mome Siudy (ounm__J
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low-impedance voltagedoubler supply
with siticon veatifiers, and a d.c, heater supply
for the preamps and tone-control stages w pre- |
vent hum. Response is 20-35,000 cps. Hanmonic
distortion s imunlible amd measures less than
9% at 1000 eps ompnt. Hum and noise is 68
db below rated output in the phono position.
I

CORNER BAFFLES
Argos Products Company has added three

new corner baflles o its line ol audio en-
« cquipment,

Especially designed 10 reduce installation and
service time, the units featme a “elip-in” frant
design which eliminates unsightly serews through
the grilte, Fo take the Iront off. only one screw
is loosened throngh the bottom of the baffle and
the entire front pancl slips out.

The new line is available with a straight front,
slanting front, and thinline straight front de-

sign. ‘The varions units are designed to ac.
commaodate 87 and 12” speakers,
AUTOMATIC EXPANDER
2 Fairchild Recording Equipnient Corporation !
has developed a new device 1o veereate full

dynamics in home playback equipment and is
marketing the wnit as its “Compander.”

The nnit continnally seans the output level
of the home playback 1mp|iﬁc and dynamically
increases high-level signals in order to re-create

the Tull dynamics of the studio or concert hall |
performance. '1he expander does not allect lnw-'
tevel or medium-level passages.

The unit is sell-condained and needs no ac
sonrce. Ioregtires anly simple connections to
the output of the existing home high-fidelity am-
plifier and the input of the sine equipment. All
sonrce material—tuner. tape machine. or torn-
table—is conmected to the input of the unit-

which comes complete with the necessary cables,
Fisher Radio Corporation is introducing

23 new three-way speaker system which elimi-
nates the comventional bass speaker frame, fre.
guently the cause of parasitic vibration., In s
place. the Model XP-4 Teatures unit construction.
The bass speaker and the entite enclosure are a
single. inseparable unit.

There are four speakers in the system—one 127
wooler, two 537 mid.range. and a 27 hemisphevical
tweeter. There is an infinitely variable balance
control for the middle and high frequencies and
a calibrated indicator plare which permits setting
for average or “bright™ room acoustics. There i«
a threcsway crossover hetwork., Output  inped.
ance is 8 oluns. T he cabinet measures 24187 x

THREE-WAY SPEAKER SYSTEM

www americanradiohistorv com

Buy STANDARD BRAND Tuses
AT LOWEST PRICES

OFF
7 UST'

RCA ¢ GE ¢ SYLVANIA ¢ WESTINGHOUSE

ALl BREMIUM QUALITY TUBES, ALL HRA NEW
ALL TYI'ES IN 3TO1 K, ALL FRESH STOCKS

® FULL ONE-YLEAIL hLAItA\Thh. excepting only
out or broken tubes,

Tipe Net eca. Type Net ea.

burned

Type Net ca. Type Net ea,

HAHSGT 1.32 6C4 ST
UAHS  1.86 o« BA .00
BALG T4 5 18 P
HAMBA 1.30
HANSA 1.40
5A .80
-IGT.?
GAUSGTH, 'IJ
HAUBA
$ANVG
BAWNAL 1
9AX I(.TA 1
08 1
UBAG .!t() 1
H B 81 1
a0 1
1
2
1.84
23LUGT B2
A3LGGT .6
33w 36
a8Z5GT .74
o 30C5 SR
E t. HBZ .80 b, .26 3014GT .06
BAGH 1.04 6BZ7 1.80 12AT6 688 11723 1.00
MINIMUM ORDER $10.00. Shipped PREPAID

No C.0.D.s Please

Tnl~: Is hut a PARTIAL Mlsting of our more than 500 types
in at all times. Order ANY type not iisted ahove,
n)u- lm% off current )ist price. and we'l) ship promptly,
prepald. Write for our glant current electronle catnlog,
nv-lurlng simllar savings In equipment and coinponents.
Dept

ZALYTRON Tube Corporation

220 West 42nd St.,, New York 36, N. Y.

750 MA

SILICON T0P NATS

RECTIFIERS

Factory Direct Mfg. Prices
pw RMS PIV /fims PIV/AMS | PIV/RMS
‘38 100,70 200 /140 300/210

_ .l! ea. °25 es. +30 ea. 40 ea,
PIV /AMS | BIV Rms PIV /BMS | PIV /RMS
400,280 200350 600’420 700 /450

__+45 ea, __+65 ea, .75 ea, -90 ea.
PIV /RMS PIV/ARMS | PIV/AMS PIV /RMS
800 /560 900,630 1000700 | 1106./770
95 ea, 1.15%5 ea. 1. 55 ea. 1.75 ea,

General Purpose 400PIV at 300MA
Special 2 for .78 28 for $7.50
oW PRICES
General Electric 1ND1 Power Junction
10 for $1.50
Top Hat Silicon Diode ZSPIVl l7RMS
sS00MA 20 for $2.00

oM
Hugllea LNB7A Crystal Diode Glass

ciat 10 for $1.50
int. I!ec(. Sclonlum PIVAQOIRMSI
DS Current 10 0 for $2.00
Al materiat ;uaranteed. '$2.00 min. ort‘len Orders
F.0.B. NYC. In lude check or mnnty order. Shpg
charges plus. ©0.D, orders 25 %, down
WARREN DIST. CO.
NYC 7. NY 87 Chamber S$t. wWo 2-5727

BC-603 SERIES

ALL EQUIPMENT BRAND NEW & GUARANTEED

BC+603 checked. 20.30 m.e, . .28
B8C-603 \\' l)ll l~l clu‘cked

VAC ecked ...

3 l)\ 13 & I’I)VA(, pwr.

120VAC isol., XFMI'I. sY
inlerchangeable with d; namotor
Converslon to 30-30 me band
Conversion to narrow band (FA ar AM)
Conversion to AM (N0 extra W /narrow
hand convcrhlon

CH]E ELECTRIC

China G!ove. N. <.

g% MAIL ORDER HI-FI "¢

You ¢an now purchase all your HI-Fl from One re-
liable source and be assured of perfect dellvery. We
deliver _most hl.fi eomnoneml. orders &
wilhin 24 hours. SEND US YOUR
QUIREMENTS FOR OUR WHOLESALE QUOTATION and
FREE catalogue. WE WILL NOT BE UNDERSOLD,
Write us for proof of this statement.

CARSTON

New York 28. N.Y,.

125.7p E. 88 St.

ELECTRONICS WORLD
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12V%7x 147 amdd can be used horizontally or verticatly, It comes in mahog: |
any, cherry, and oiled walnur or in cear birch sanded finish ready for |
painting or staining.

LABORATORY FLUTTER METER
24 Amplificr Corporation of America has developed an extremely sensitive |
flutter meter which meets the standards <ct by the IRE for flutter and
WOW.

Designed to mect
the need for a rapid
and accurate method
of visual indication of
wow and {latter con
tent of all types of
tape recorders amd
plavback  equipment.
the new unit will han-
dte 33V8, 45, and 78
rpm dise and 16 and 35 mm. sound il mechanisms. A built-in preampli
fier andt high-impedance (I megohm) input attenvator witl accept volrages
ranging from 1 millivolt o 300 volis. Connection may be made directly
across magnetic tape playback heads and across high-level cirveuits delivering
up to 300 volts, [

I'he Model 53-A-1 is assembled on a stapdard rack panet which meas-
ures 8347x 197x 87, Net weight is 18 pounds. ‘

SWEEP-FREQUENCY TEST RECORD
2 Pacific Transducer Corporation is now oflering a new stercophonic

sweep-frequency test record as an instantancous method of checking
frequency responses on bl types of sterecophonic equipment.

Used in conjunction with a cathode-ray oscilloscope, the record permits
instantancous response measurcments. The disc has the recording of the left
side of the groove on one side of the record and the vight side of the groove
on the Ilip side. The record is (lcsigncd with all necessary correction factors ‘
inchuded, hence no charts or graphs are necessary. 'Fhis record is designed
for 33%% rpm speed, 0017 stylus, and sterco reproducing head. For mono ‘
systems the company is offering a second dise, the 102M audio-sweep
frequency record.

TRANSISTORIZED TAPE RECORDER
25 Majestic International Sales is currently introducing the Grandig-Ma- |
jestic all-transistor portable tape recorder which is completely battery
operated and  weighs
just 8 pounds. The
unit comes complete
with microphonc and
tape and has a dy-
namic speaker with a
frequency range of 80-
10,000 cps.

The Model TK-I1
"Attache’ fcatures
simplified controls
which are said to be

1 virtually foolproof.

Ihe recorder measures

1% x 77 x 4V27 and

is available in a durable plastic case with leatherctie covering and carrying
strap.

PHONO PLUG LINE
Mandex Manofacturing Company, Inc. is now offering a new line of
2] phono plugs and recepiacles for the audio market.

I'hono plugs can be furnished in a complete range of wire diameter and
pin lengths. The shell is 016~ cadmium-plated sieel with controlled sizing
for positive wiping action with mating point. The pin is formned from
drawn brass with bright nickel finish. Standard insulating washer is }/16%
bluck fiber. A low-loss washcer is also availabtle.

The receptacles are cadmium-plated on all metal parts, Contacts of
0135% cadminm-plated brass arc designed to meet all known insertion and
retention specifications for V87 diameter phono-type plugs. Ground shells
are 0167 cadmium-plated stecl. 'They are available in several single designs
as well as in double and triple types.

CB-HAM-COMMUNICATIONS

TRANSISTORIZED CB UNIT
2 International Telephone and Telegraph Corporation has announced

production of a fully transistorized CB tramscciver which will operate
on either 12-volt or
1 7-volt power merely
by substitution of the
proper power cord.
No bigger than a
cigar hox, the radio
has full H-waut input,
with 2.5-3.1 watts into

the transmitting autenna.

September, 1961

CIRCUMAURAL
EAR PHQNES

A MAJOR BREAKTHROUGH
IN STEREO REPRODUCTION!

Converting electrical energy into faithful sound repro-
duction is a constant engineering problem involving an
array of speaker systems, acoustically prepared rooms,
etc., to give that intangible quality called “presence”—the
ability to reproduce sound so that it creates a sense of
reality to the human ear. Sharpe Live Tone Circumaural
Earphones solve these problems and offer many unique
engineering advances—from liquid-seal noise-excluding
ear pads which exert no pressure on the ear to built-in
acoustical damping.

Live Tone Earphones are tested with a specially
designed artificial ear that duplicates the characteristics
of the human ear. Thus, when we claim a flat frequency
response from 30 to 11,000 cycles = 3db, (total response
15 to 20,000 cycles) you can be sure that this is an ac-
curate indication of the live-tone performance sound you
will hear from your Live Tone Earphones.

Sharpe Circumaural Earphones meet every require-
ment in the field of Audio Engineering, Aviation, Lan-
guage Laboratories, Audio-analgesia, Music Libraries, etc.

A FREQUENCY RESPONSE

oF- ——
120

A
L 20

Mmof—© .l_l_l_l_f. 5 {30
100 |— — — ® 'Lg_. kq.o
i ) o | oo,

1]

20 100 tx oK
NOISE EXCLUSION B

For full imfesmation and free brochurs, ses your nearest dealer or write to

E. J. Sharpe Instruments, Inc.
965 Maryvale Drive, Buffalo 25, New Yeork

E. J. Sharpe Instruments of Canada Limited
6080 Yonge Street, Willowdale, Ontario
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FREE Catalog

SURPLUS ELECTRONIC BARGAINS

POWER PACK—6/12Volt DCto 110 V. AC
BOATS—AUTOMOBlLES Portable Vihrater Type

Power Supnly designed 10 operate from direct connection to 6.°12
Volt Battéry, and supplies 110 Vo
with excellent regutation for operating A€ devices such as Radios.
Recaorders.
requirement of the devices does not exceed the wattage output
of this Power Pack. Has fused line,

Electric Tools, Motor

It 60 cycle at 15

s. etc. where

Of The WORLD'’S
FINEST

GOV'T

or 50 watts

he AC wattaue

AC oumul receptacle. and

8C-683 FM REC.—27—39.1 MC... . Re-New:
8C-923 Fm REC.—27—39.1 MC...... New:

uc Sod FM Trasmtr. 20-27.9 Mc.
.Re-N:

$34.95
$29.95

$ 1.95

m.- New:
FT-346 MOUNTING !or Receiver onf

AC POWER SUPPLY — ¢ /BC-603.683 — Output:_220
VDC 80 MA & 24 VAC 2 Amps. Transiormer & Tube
type. Chassis not hot. Mounts on r(‘nr Plug of BC-603-
583. r:.m nc adapted to other Recel

“WIRE

L -Re
20 Powoer Supply for BC-659 or BC-62
th Vibrator for 12 Volt nner.ﬂion Re- Ne
1L Bias battery for BC.659 L.
Telescoping Antenna F
Antenna

Address Dent. EW All

Prices F.0.B.. Lima. Ohlo

$5.00 Minimum Order.
Denosit on all C.0.D."

’BC 62

precisioN HI-FI

HUM-BUCKING
«’, PICKUP COIL
& "* Hum free transcription,
rugged cast case.
MODEL HP-70  NET $6.95
TAPE RECORDING HEAD
DEMAGNETIZER
magnetism, protects tape
from erasure, minimizes
extended pole piece
—eosy access.

TELEPHONE
no connection to telephone,
Removes permanent
noise and distortion,
MODEL HD-40M

NET $4.95

MAGNETIC TAPE ERASER
Bulk erasure af recorded
tape, restores tape like
new, reduces noise,
reel size to 102" x
12" W, epoxy case,
sealed for life.
MODEL HD-11M

NET $18.95

STEREO 3RD CHANNEL OUTPUT

TRANSFORMER -

Add speaker 1o fill “’hole.
in-middle’’. Matches im-
pedance, polarity and
power level. Roting 30
watts. Response 40 to
20,000 C.P.S

MODEL HM-50
NET $6.33

MICROTRAN company, inc.

145 E. Mineola Ave., Valley Stream,N. Y.
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s n. nanery cable with clips. Siz 10 x 9 x
Ibs. No. PP-688 RL‘-NE : $19.95. 1495
ower Packs with hizher wanm.o outnut avallabie. Write for
B Ilteralure.
A RoTNGT [ STRATOCELL
w'RE SOUND RECDRDER BALLOON—17 foot diameter
WI|RE RECORDER inflated. Constructed of plas-
——3" Dia. Reel: tic hack aluminum foll approx,
0.006 Dla. Wire; Sectionallzed |
one tnput chan-
nel; 600 ohms 3 ylon
impedance; 29 tape relnlorcell al top _and
RPM recording bhottom. Each section is 3 ft.
speed; 300 to wide at mid-section. tapering
3500 «cyc. per oft at top & bottom. Approx. =
sec. frequency re- 8” opening at hottorn with 5
sponse. Operates “'D** Rings tled toRether with
trom 26.5 veolts Nylon rope. Shpg. We.: 30 ths.
0C wit Tube Price:
28D7, Magazine Unused $14-95
s Al
wire tor
min., & C-260A ANGQ 1A Control Box. Used In alrcran RECEIVERS
for recording messagies. Size: 10L% x 6 x 87 R-23/ARC-5 RECEIVER—I00 to 550 KC 2.95
3 x 6 x 23", wt. 15 Ibs. PRICE s 4 95 NAVY ARB/CAYV 46151100 to 9050 K 8.95
Used—Enxcellent . . 2 R-777ARC-3 am REC.- (l(l |n I.'nﬂ MC 4.95
Connecior Plugs—Three required Each: $1.50 BC.733 Localizer REC. 4.95
6C.1206 Beacon Rec.— 0 R 9.95
FM EQUIPMENT L L e Tl A AT O T

TRANSMITTERS

T-17/a .New:

T-184a .Ne

T-19/N

¥.207 New:

T.21¢ .New: 9.95

T-22¢ .New: 12.95

T-23¢ . New: 16.95

T-67 ,Anc 3 TRANS 00N to 158 MC. . .Used: 16.95

TELEPHONES. HEADSETS, MICS., Etc:

15-9 Handse Used. £2, '15 New 53.95

TS-13 H-mdsel w/PL.55 & PL liﬂ 3.95

T-17 Mictrophone. .. .. 6.96

EE-8 Field Telenhone. " used 16.95

nm -52 Control Unit (Patch Found )U $1.95 N: 2.95
-16/0 Headset—38000 ohm. .. ... . .. New: 3.50

SEND FOR FREE CATALOG!

4 2133 ELIDA RD.

I‘AIR RADIO SALES
P.O. Box 1105 - LIMA, OHIO

PURCHASING
HIi-FI

A

SYSTEM?

TIME PAYMENTS AVAILABLE
Up ta 2 years fa pay!

Send Us

Your List Of
Gomponents
For A
Package
Quotation

YOU CAN BUY
WITH CONFIDENCE
AT AIREX

All merchandise is

brand new, factory
fresh & guaranteed.

free Hi-Fl Catalog

AIREX
RADIO

CORPORATICN

85-R Cortlandt St., N.Y. 7, WO 4-1820

Jim Lansing®

Altec Lansing
Electrovoice
Hartley*

University

Acoustic Research
Janszen *® Jensen
Wharfedale

UsL Citizen Band
Gonset e Hallicrafter
Texas Crystals
International Crystals
Concertone » Viking
Bell » G

Weathers
Harman—Kardon
Eico e Pilot
Sherwood”

ESL

Frazier

Dual Changer
Bogen ® RCA
Dynakit ® Fisher
H. H. Scott
Thorens*
TEC. Amps & Tuners
DeWwald * National
Superscope
Sony » Roberts
Challenger
Wollensak
Garrard » Norelco
Miracord
Glaser-Steers
Rek-O-Kut
Palytronics
Tandberg™*
Fairchild ® Conrac
Pickering ® Sonar
Audio Tape
Magnecord”
Rockford Cabiners
*Fair Traded
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Accessorics include sclective calling, tone signil-
ling. loud-ringing alarm for service trucks, and

optional telephone-type handset.
zg E. F, Johnson Company is now warketing a
new and compact two-way, hand-held trans-
ceiver as the "Personal Messenger.” This tran-
sistorized unit fearnres a superhet recciver with
exciusive tuned r.f.
amplificr, two-stage
transmitter circuit.
push-pull audio out-
put. automatic nwoise
limiter, and a.v.c.

Additional features
include heavy-duty
printed-cirenit chassis
board. moisturec resise
ant speaker/micro-
phone, rugged high
impact case, sockel
type hartery contacts.
and a silver-plared
full wiping push-to-
talk switch.

The transcciver can
he operated with pen
lite batteries. with
recharvgeable nickel-
cadminm batiery pack
available as an acces-
sory. There is also a
cigarctte lighter
adaptler available for
powering the omit from 12-volt auto batterics.
The instrument is supplied with crystals for one
channel. Units with channels 5, 7. T1, 18, and 22
crystals arc normally stocked with crysials for
other channels available on order.

COMPACT CB TRANSCEIVER

L

[ill

H
i
&
3
£
g

ANTENNA TESTER

Scco Elecironics Inc. has announced a new

3 antenna tesier which is claimed 1o eliminme
the complexity of antenna lesting. Designated
Model 520, the new unit has simiple direct-reading
scales which give all answers in numerical vatues
Designed for use on 50-0hm coaxinl transniis-
sion lines, the Model 520 has a precision-built
dual cvlinder type air coupler which will give ac-

Slll

‘NT(N"‘ Bl

wona 7

curare measurements up inte the 150-mc. range.
There are three ranges (0-10 watts, 0-100 watts,
and 0-1000 watis) which are available with swizch
sclection. The dial scale is calibrated from .5
watt to 10 watis full scale.
The instrument ¢an be used either at the basc
of the antenna or next to the transmitter.
Hammarlind Manufacturing Company, Inc.
3] is currently offering a Citizens Band trans-
ceiver with built-in prevision for ham-band op-
eration. The Mode! HQ-105 TR combines an all-
band receiver with a single crystal-controlled

transiitter with S-watt input. The transmitter
can be easily retuned to 10-meter operation.

CB-HAM TRANSCEIVER

ELECTRONICS WORLD
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The receiver is continuously tunable rom 540
ke, to 30 me. Other featumes include push-to-talk
or switch-to-talk operation, meter outpint and
tuning indicator, scparate Q" multiplicr and
Lo, 11-tube superhet circuit, and buitt-in anto-
matic noisc limiter,

MANUFACTURERS' LITERATURE

SEMICONDUCTOR COMPONENTS

3 Semi-Aloys, Inc. has issucd an up-to-date

report to assist those concerned with semi-
tonductor design and manufacture make enlight.
ened choices with regards to the use of such com-
ponents. Discussed in the report are such tactors
as availability, what metals or alloys, what type
amd size of spheres—to what tolerances and at
what purities, discs, washers, cylinders, pellets,
split vings, wire shapes, ribbons, and castings.

33 announced the availability of a report which
describes a transistorized 120-mc, aircraft trans-
mitter utilizing the firm'’s 2N1692 and 2N700 am-
plificr nesa transistons,

APPLICATION REPORT
Motorola Scmiconductor Products Inc. has

Entitled “Special Report Number 34, the pub-
lication discusses power specifications in AM
transmitters, alignment of AM wansmitters, as
well as circuit description and performance of a
120-mc. AM transmitter,

ELECTRONIC SPEED GOVERNOR
3 General Electric Company has issucd a two-

page daia shect covering its electronic speed
and load sensing governor. The publication,
GEA-7231, describes the equipment which oflers
high accuracy and fast response charactervistics
for a wide variety of applications. The new all-
solid-state design provides accnrate load division
during parallel operation and can be nsed with
stcam and gas turbines or dicse! engines rated be-
tween 50 and 50,000 kw.
The bullctin describes the operation and in l
cludes a block diagram of the system.

STEREO EQUIPMENT CATALOGUE
Altee Lansing Corporation is offering copics
3 of its stereo high-fidelity cquipment cata-
logue, AL 1302-1, entitled *
of Music.”

Highlighted are the firm’s stereo tuner and
stereo tumcr-amplifier as well as details on a sterco
multiplex adapter. Also inchuded are details on
threce new microphones for the serionts audiophile
along with information on the company’s line of
speakers, matched  speaker  components,  and
speaker systems, An illustrated section covers rec-
ommended stereo and mono system arrangements,

‘Aliec the True Sound

MICROWAVE ANTENNAS

Technical Appliance Corporation is offering
3 complete technical data on a wide range of
spun and mesh microwave antennas in a newly
issued cataloguc, The new booklet itemizes ancd
describes plane and dual polarized parabolic an-
tennas for use in wh.f. translator, studio-trans-
mitter link, government, operational fixed, rec-

Ask By Name For
GENUINE

your
assurance of
brand name

quality

‘N dise-

PRODUCTS

Electronic !

Chemical new |

" TR ‘c.aq |
EEREMICAL EC-44

”""““"‘ = ' Lubricates, I

5” PLASTIC § coouticesr: |

] etectrical
| contacts. Eco-
! nomical

little docs a totl

son $350 |

lnlly

EXTENDER
Push
Anembly For
Pin Point
Applications-Does
Not Cause snons

Mobilaire
Transceiver

$159.50

Mobilaire
Browning Mobile
CB Transceiver

See How Walter Ashe
Alwoys Soves You
More on Amateur
Equipment, Hi-Fi Systems,
Parts and Supplies
... everything you need!

FREE NEW 144-Page Walter Ashe Catolog

1961 equipment .

Get our "Surprise”™* Trade-In allowance on any new

.. yours on Walter Ashe’s famous.

@) Loy

Browning Laboratories, Inc.

September, 1961

To complete the finest CB radio com-
munications system available, Browning
brings you Mobilaire, the mobile trans-
ceiver with the same quality components
as Browning’s base station equipment.

Now you can take Browning quality
with you wherever you go . . . car, boat,
other vehicles.

ORDER DIRECT FROM BROWNING AND SAVE!

Send for free literature
and complete specifications

102 Union Ave. Laconia, N.H.

E-Z Terms! Ask for our reconditioned list, too!

RUSH COUPON —You'll hear from us double quick ..,

Phone: r 1
CHestnut 1-1125 I WALTER ASHE RADIO COMPANY t
| Dept. R-9-61,11256 Pine Street, St. Louis. Misscuri !
WA lT E R ! taminterested in 1
'
+ What is the Ashe "Surprise” allowance on ]
1
ASHE | :
1 1
RADIO (0. | " ,
* ! address !
Dept. R-9-61, 1 ]
11258 Pine St, | City Zone___State '
1

)
St. Lovis 1, Ma. H [ Send 1961 Catalog [J Send Reconditioned Bulletin 1

R e L S T |

1ns
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LORAN AFPN/4
OSCILLOSCOPE
Easily converted for use on
radin-TV service bench
LIKE NEW! Supplied with

5" Scope. type $13.50

SCPI only

nrcra 1

s sl econtral

w1 "
ronp. Easily cotveris -I lur irking

o

FAMOUS BC-645 TRANSCEIVER

I5 Tubes 435 to 500 MG

weul fiend i way
n.

e mit. i -4

g, eiizens i -ltll] I7U

aml muitale 158
1elevisl

espers
Yoradp  me La
1

Ll 1—t
1745 4 Niin o Ll
A0ik me, pew NC-G43 wibh tulies, lies
sy in Metery  peroan

b aeaphl 2a 1L SPECIAL!
oter, 15 LIV wo
na Assembly
f 10 Plugs

Control Box

SPECIAL “PACKAGE" OFFE R:

ne-645 1 or,
abve. ('llM!‘Il‘lI
While Sineks Last

LOUR SIS

Al
Illll\\ll NEW
15

SCR 274 COMMAND EQUIPMENT
Like

' ALL COMPLETE WITH TUBES
wPp Daescription

ll('--l 1 Receiver I!N)- 350 KC. 5
BC- 4 (tecelver J Mc. coo 2.45
(- Receiver -9 Me. . ... 50 .98
Receiver ISO(I.-')U(MI Ké Ilmml \'e\\. .$16.95%

110 VoIt AC Power SupPly Kit, for all 274-N ano
ARC-S  Iteceivers.
cane, Disiructioos .
Factory wired. lesteid. rewdy to aperate. ..ill 50

SPLINID‘T“NING (KNOI lﬂr 274-N and ARC-5

EIRS. Fita W

oy "7 49¢
BC-437 TRANSMITFER —4-53.3 Mc. cumplete sg 15
with all un-eu IIHI eunml. BILAND NEW .
a 8 TRANSM TR-3.4 w ? Complete will

D tprs,

BC-603 FM RECEIVER
270 219 M&. 5995

wExcellent Used ..

|l BRAND NEW . -%18. 95
cm i
n
YR A =
1ATIHN 1T oF P TU FUL Al
brassd new In originat o $3.9%

F¥-237 MOUNTING ]
na BC-ikipl Nrftier

12 or 24V Dyr armaoior hyr Alm\(‘

or m'.ﬂnﬂ
ol

$5.95
§5.50

Fxe. Used drand Nev
e 6."?-"? "l"f'-v".'.! R AR $33.33

4-Section Antenna lor BC-603, 683 Receivers. Cuin
. sebily m 1 i BILANI vEW $4.93

for BC 3
<6

BC-GO‘ TIA

WTTTER—_Compamn un it

lSeellun Antenna for

AC-604. €8a Transmlitters.
W bast. BRWWND NEW ,$4,98
We carry a compicte tine of sparc parls for ahove

SPECIAL! BC-603 FM RCVR CONVERTED
FOR ANY FREQ.—30 TO 50 MC,

BRAND u:w: Che u:-.| fe
A ition. renuy Tinn. & m‘.» 52750
AC POWER SUPPLY FOE BC603. 683
1

l'l(-nuunl“\- :Ienlred lm-uu—on 'to

1 S i s 0'!
H NO ll-t\ll IIA (‘F NEE] 1 -

i Y 35.28
Cnmplele 240—nlgc Techmcal Manual for Il:il;o:l

BC-605 INTERPHONE AMPLIFIER for above.
BRAND NEW Each $4.95

BC-638A FREQUENCY METER 100-156 Mc. Xtal con-
trolled. Rack mounting. For 110V AC operahon Less
cryslals. BRAND NEW .....................329.50
|:Inmenl 10 gmive

tube superhet ¢
7-6AJ35, (rvnml

SCR-522 2-METER RIG!

Teeritic huy! VIF Trnn.mlller-reeolvfr 1UHk-1

4 channels, X <1, Amplitrde o Wi
NIt g Excellent eunnliliun
compléte with atl 18

Sc
tubes, top rack and m;
COMBINATION. Exc. Used. . . .

WILLARD 6-VOLT MIDGET
STORAGE BATTERY

Amp. Hour, BRAND NEW. 354" x |
l'l 16% x 233", Uses Standard Electro.
IFGE ..o LOnly $2.95

For most eaquipment

SGHEMATIC DIAGRAMS 27" Ml co  baen 65¢€

WE HMAVE IN STOCK many, many other Wonderful
Buys in Surplus Govt Electronic Equipment. not
shown here. Your inquiries are invited. Send Name
& Address on Postal Card for our latest FREE
BULLETIN!
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ARC-3
RECEIVER!

51695 3

\_.Lu I pt:l'

comnlele
with All
Tubes Exc.
Vied

I. Ike NEW
Crysml enntrnlled
00 to

$14.95
17-tube superhet, tunes Ffrom
AM.. on any 8 priselecton
cu S 2! volt OC power input. Tubes: 1.9002.
G:6AKS 1-128M7, 3-128G7, 1.9001, 1-12H6
2-12SNT7. 1-128L7. 1-12A6.

ARC- 3 TRANSMITTER

'S e el e '
) (I8 [l .
CC g T TS £ |lc-u- --|h all
AL 2ORBEN sl bkl
Fxe I il

© new conditio
ST Conna

..,N Y con

51695
$22.50
$5.95

AN/ART-13 IDO WATT XMTR
11 CHANNELS
200-1500 Kc
2 te 181 Mc

[TTRN

e,
our B ..m-c

u
Ol cost KIRUG, Like new
0+16 Low freq. Osc. Cosl for An? I:I
24V Dynamotar {or AIY IJ - okl
$ame as above Ifas me 39.50
We carry a compicle Ilne ‘of ‘spare parts for above.

MICIOPHONES

Model escri

T-17 ... (‘nrl..m H
RS-318 e At

1 HEADP H ONES
Modet Description

l HS-23.. High Impedance . .....
HS-33.. Low lmpedance 0
us-:\o \ fu llu-rw .

BC-906 FREQ. METER—SPECIAL

cavity tvpe 145 to 235 Mec.
BRAND NEW, complete with
antennn. Mnnual and original
calibration charts included.

oun Low
PRICE.. ...

BC-221 FREQUENCY METER

SPECIAL BUYI This exceltent frequency
standard s cguipped with orlginal cal-
Ihrnt on Charts. and has ranges from
125 Kc to 20,000 Kc with crystal check
noln(s in_all ranges. Excel. Used with
original Calinration I!ook Crystal, and
all tables=—=LIKE NEW

Unmodulated
Modulated .......

SCR 625 MINE DETECT

ihle outlit |n ormmal pucklnl:
(12

eemnirle $21.50
DYNAMOTOR ASSEMBLY

ver fine wumnit, made &y Collins
Rad{o. Consists of TWO Dynamolors
mounted on filter base.
Dynamntor 21

urt uvTP
lﬂVDC m 3.84A ZZOVDC o
tor =2

utTPUT
9 ELY QOOVDC @ 180 Ma.
NEW,

acking.
OUR LOW PH‘I’BE .--....-n.. ) |s_92|

MOBILE-MARINE DYNAMOTOR
Model DM3IS

Input l:v Dc Output: 823 Vv
BC @ Ma, for press-to-
tatk ml"rmtnnt operation.
Shpg. wt. 14

QUR LOW PNICE.
NEW

100 ma,

Dy,
NPU
12vDC w
n original

YT

TR

BRAND

OTHER DYNAMOTOR VALUES: Excellent BRAND
Tyoe input Qutput Used NEW
DM-25 12V 2.2a 250V .050A $4 .50
DA-1A 28V 1.8A 230V .100A 31.25
DM-28 28V 224v O7A 278 ATH
DM.32A 28V 1.1A 280v 0Sa 2.45 2.48
‘DM-33A 28V SA 575V .16A

28V 7A_  Sa0v .2sa 1.95 3.7
DM.3aD 12V 24~ 220V .080A 4.15 550
DM-53a 28V 1.4A4 220V .080A 3.78 545
DM-64A 12V S.1A 275V .1504 T84
PE-73C  28v 20A 1000V .350A 8.95 14.95
PE-8G 28V 1.25A 250v .050A 275 1.83

neiu

or tm-ttance m l'nrl.
una r $5.00. A1l .0 Ou .

All Merchandise subieet 1o’ Priar Sllo and Price Chandr.

G & G RADIO SUPPLY CO.
Telephone: CO 7-4605
Majl Order Retail Sales
51 Vesey 51, 75-77 Leonard St.
New York 7, N, Y, New York 13, N, Y.
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| mote pickop, indinstrial service, amd common -
vicr applicatious,

Engincers and buyers in these fiedds will fimd

this catalogne o comprehenive souree of inlorm-

tinn on available units.

3 General Electric Company has just issued a
| -l vevised version of its Bulletin GENTI270,
coverittg o complete line of industrial miniature
push-huttons.

Fhis 12 page publication features four-color
phaotos to show the many color combinations and
lll(l(l(‘(l flexibility now available in this line. Photo

and diagraom expliain the B percent space s ings
which may he realized in enclosares or pancls by
the use ol these miniature Tovms, Cuataway photos
depict sudi leatures as pressuretype terminals,
double-break contacts. amd multiple oilscats, Or-

dering intormation is aho given
Ward Leonmard Flectric Coo has issued a fonr-
|38 page data sheet awerving its line of molded
metal film prcri\inn resistors which exceed NI
R-10500D spedi
Lhe booklel covers teatures. applications, spe-
| cifieations and  churacteristics, design Teatires,
ratings, dimensions. temperature-coctlidient code,

and perfornance charts.
Donald P, Mowsnan, Tne. has issued a four-
piage condensed catalogne covering its line
of standard push-button. lever, amd o switches,
Tucluwded illusteations. eatings, dimetsions,

imd ordering infonmation.

4 University Londspeakers, Inc is now oflering
| [] A1 2-pare catitogue covering its line of mod-
| ular mictophones for the protessional audio man.

tncluded  are details on response. dyvnantic
| tures. for a wide range ot omni-direc-

INDUSTRIAL PUSH-BUTTONS

PRECISION RESISTORS

CONDENSED SWITCH CATALOGUE

adie

MODULAR MICROPHONES

staling. ete.

tional and Gedioid wicrophones,

|
l SEMICONDUCTOR DATA
‘41 Sentironicy Corp. Tas just issued o complere
‘ catilogue desevibing s line of tested and
guavanteed transistors, diodes. rectifiers. and sery-
| ice kirs,

I e 16-page mnch wseful
l\clllil'lllltlllfl(ll information and nmmerous chicnit
dingrams ilhustrating  tvpical  transistor applica
| tions, T he boaklet also inchindes a Japanese tran.
sistor et with the firmn’s reconmmended replace-
wenis. 1 he listing of selenivm and silicon vecti-
fiers is cross-relevenced with other nanntactarers’
products for ¢y oli-the-job servicing.

£

catilogue contains

ENCLOSURES AND SYSTEMS
Argos Produces Company has issned a new
six-page sound catalogue containing inlorni-
tion on a wile voriety of baffles. enclosures, and
complete speaker svstems. Featured for the firse
time are the finm's three new corner baflfles intro-

dnced carlier this verr.
Potter & Braufick] Division is now ollering
43 copics of its 8-page catalogue showing wore
than 40 standimd velays available from the com-
pany. Deseriptions, dimensions. tedimical specifi-
ne. and prices are given for more than 450
variations of the basic relavs.
Power, general and special purpose, plate cie-
cnit. semitive and telephone tvpes are listed.
Eight new velavs have heen added to the line and

are inchuded in this catalogiie.

4 Trans-Sonics. Inc. is offering a four-page bul-
4 letin describing a complete line of resistance

“Weld-On™  temperature  transducers. v

range of from —435 degrees F to + 1900 degrees

¥, these transducers are designed to meet the se-

vere operating environments found in missile ap:

STANDARD RELAY DATA

TEMPERATURE TRANSDUCERS

plications. A

ELECTRONICS WORLD
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ELECTRONICS MARKET PLACE

RATE: 63¢ per word. Minlmum 10 words. November issue closes September Ist. Send order and remittance to: ELECTRONICS WORLB, One Park Ave., N. Y. C. 16, N. Y.

ELECTRONICS ENGINEERING
& INSTRUCTION

ENGINEERING Education for the Space Age. Northrop
Institute of Technology is a privately endowed, non-
protit college of engineering offering a complete Bach-
elor of Science Degree Piogram and Two-Year ac-
credited technical institute curricula. Students from
50 states. many foreign countries. Qutstandingly suc-
cessful graduates employed in aeronautics, electronics,
and space technology. Wtite today for catalog—no ob-
ligation. Northrop Institute of Technology, 1183 West
Arbor Vitae Street, inglewood 1. Cahfornia.

ELECTRONICS! Associate degree—29 months. Techni-
clans, field engineers, specialists in communications,
missiles, computers, radar, automation. Start Septem-
ber, February. Valparaiso Technical Institute, Dept. N,
valparaiso. Indiana.

USED Correspondence Courses and Books sold and
rented. Money back guarantee. Catalog free. (Caurses
Bought.) Lee Mountain, Pisgsh. Alabama.

EARN $150 week as Electronics Draitsman. Send $2
first lesson, or $25 complete home study course. Prior,
Inc., Dept. 123, 23-09 169 Street, Whitestone 57,
New York.

USED Correspondence Courses. Books Bought, §old,
Renled. Catalog Iree. Vernon, Summervilie, Ga.

HIGHLY Etfective Home Study Review For FCC Commer-
cial Phone Exams. Free Lileralure. Wallace Cook, Box
10634, Jackson 9, Mississippi.

FOR SALE

TV Tuners—Rebuiit or Exchanged $9.95 complete—
all types—-fast, guaranieed service. Send tuner with
all parts to: L. A. Tuner Exchange, 4611 West Jeffer-
son Blvd., Los Angeles 16, California.

TUBES--Tv, Radio, Transmitting And Industrial Types
At Sensibly Low Prices. New, Guaranteed, Ist Qual-
ity, Top Name Brands Only. Write For Free Catalog
or Call WAlker 5-7000. Bariy Electronics Corp., 512
Broadway, New vork 12N, N. Y.

DIAGRAMS for repairing radias $1.00. Television $2.00.
Give make, model. Diagram Service, Box 672-E, Hart-
ford 1, Conn

GOVERNMENT Surplus Receivers, Transmitters, Snoop-
erscones. Parabalic Reflectors, Picture Catalog 10¢.
Meshna. Malden 48, Mass.

RADIO & TV Tubes at Manufacturer's prices' 100%
Guaranteed! Brand New! No re-brands or pulls!
Uniled Radio, Box 1000-w. Newark, N, J.

GOVERNMENT Sells Surplus: — Electronics; Oscillo-
scopes; Transceivers; Test Equlpment; Radar; Sonar;
Walkie-Talkie; Boats; Jeeps; Aircrafts: Misc.-—-Send
for “U.S. Depot Directory & Procedures’ —$1.00—
Brody. Box 425(RT), Nanuet, New York.

PROFESSIONAL Electronic Projects —Organs, Timers,
Computers, Industrial, etc.-$1 up. List Free. Parks,
Box 1665 Lake City. Seattle 55, wash.

BEFORE You Buy Receiving Tubes or Hi-Fi Components
send now for your giant Free Zalytron current catalog-
featuring nationally known Zalytron First Quality TV.
Radio Tubes, Hi-Fi Stereo Systems. Kits. Parts_ etc.
All priced to Save You Plenty-—Why Pay More? Zalytion
Tube Corp. 220 W. 42nd St., NYC.

“'SURPLUS Electronics, Optics. Free Catalog. Thermo-
electric Devices, Inc. 302 Massachusetts Ave., Cam.
bridge, Mass.”

CITIZEN-Band Crystals—Direct from Manufacturer.
Guaranteed .005% Tolerance. Send only $1.75 for
Each Crystal with Equipment Mfg. Name, Model No.
and Channel No. to Michigan Crystal Co., Inc., Box
413 (C), Lansing, Michigan.

ELECTRIC Engraver permanently engraves tools, any
rrnetal. $2.00 postpaid. Relco, Box 10563, Houston 18,
exas.

SUPERSENSITIVE directional microphone picks up a
whisper at great distances. Hears through ordinary
walls. Used by investigators. Easily built for about
36.}30. Plans $2.00. Dee Company, Box 7263, Houston
, Texas.

HI FI Tuners, Amplitiers, Speakers, walkle Talkies,

Radios, Telescopes, Microscopes, Cameras. Top Quality

Imports, Low Prices. Free Catalog. GM Photoelectronics
-623 Gay-—Knoxville, Tennessee.

September, 1961

PRECISION Resistors. Carbon Deposited Guarantzad
1% Accuracy. Millions in Stock. Y2 Watt—8¢, 1 watt—
12¢, 2 watt—15¢. Leading manufacturers, Rock Dis-
tributing Co., 902 Corwin Road, Rochester 10, N. Y.

TERRIFIC Bargains——Electronic components—Booi«s.
Free list. ST Labs, 438 Third Ave., Newark 7, N. J.

FREE Fluarescent Catalog. inc1udes midget fluorescent
fixtures, fixture kit bargains, parts. Shoplite, 6§50 E.
Franklin, Nutley 10, New Jersey.

WANTED

QUICKSILVER, Platinum, Silver, Gold. Ores Analyzed.
Free Circular. Mercury Termlnal, Norwood, Massa-
chusetts.

CASH Paid! Sell your surplus electronic tubes. Want
unused, Clean radio and TV receiving, transmitting
special purpose. Magnetrons, Klystrons, broadcast
types. Want mililary and commercial lab test equip-
ment sucn as G.R.H.P., AN UPM_preflx. Also want
commercial Ham Receivers and Transmitters. For a
Fair Deal write: Barry Electronics Corp., 512 Broad-
way. New York 12, N. Y. (Walker 5-7000).

INVENTIONS Wanted for immediate promotion! Pat-
ented, unpatented. Outright cash; royalties' Casco,
Dept. BB Mills Building, Washington &, D.C.

TRIGGER—W9IIV) We Buy Shortwave Equipment For
Cash. 7361 W. Nosth, River Forest, Ill, Phone PR
1-8616. Clicago TU 9-6429.

TAPE & RECORDERS

TAPE Recorders, HI-FI Components. Sleep Learning
Equipment. Tapes. Unusual values. Free Catalog. Dress-
ner, 1523 EW Jericho Turnpike, New Hyde Park, N.Y.

RENT Stereo Tapes—over 2,000 Different-—all major
labels- free catalog. Stereo-Partl, 811-G, Centinela
Ave., Inglewood 3. California.

DON'T Buy Hi-Fi components, kits, tape, tape record-
ers until you get our low. low return mail quotes. ““We
Guarantee Not To Be Undersold.” Wholesale catalog
free. Easy time payment plan, 10% down—up to 24
mos. to pay. Hi-Fidelity Center, 220NC E. 23 St., New
York 10, N. Y.

SELF-Hypnosis. New concept teaches you quickly by
tape or LP-record. Free literature. McKinley Publishers,
Dept. 76, Box 3038, San Bernardino, California

AMPEX, Bozak, Cltation, Concertone, Crown, Magnecord,
Presto, Norelco, Tandberg, Sherwood, Thorens, Scott,
Shure, others. ... Trades. Boynton Studlo, Dept. RT,
10 Pennsylvania Ave., Tuckahoe, New York.

=N

HIGH-FIDELITY %+

'

SOUNDTASTIC! That's what our customers are saying
upon receiving our prices on our latest High Fidelity
Stereo and Monaural, amplifiess, tuners, turntables,
speakers, tape recorders, kits. All brand new with
factory guarantee. Individual quotations only. No
catalogues. Audio World, 2057 Coney Island Avenue,
Braoklyn 23. New York. 6ept. HR

PROMPT Oelivery, We Will Not Be Undersold. Ampli-
fiers, Tape Recorders, Tuners, Etc. No Calalogs, Air
Mail Quotes. Compare. L. M. Brown Sales Corp., Dept.
W, 239 E. 24 St., N. Y. 10, N. Y.

DISGUSTED with HP" Hi-Fi Prices? Unusual Dis-
counts On Your High Fidelity Requirements. write.
Key Electronics, 120 Liberty St., New York 6, N. Y.
Cloverdale 8-4288.

SAVE on recording tape, stereo components. Tape, first
quality, no-splice, brand new, 1800” Plastic $1.49,
1800° Mylar $1.89, 10/$18.00, 2400; Mylar $2.95,
10/$27.50 Cartridges, G.E. G2-7 diamond stereo $4.95,
G.E. GC-5 diamond Stereo $5.95, G.E. Diamond monau-
ral VR 1) $9.95, Ronette diamond stereo $7.95, Altec-
Lansing 8’ speakers $8.95, Garrard type “‘A" w/ shure
M7D $79.51, Diamond stylii $3.95. Money back guaran-
tee. write for quotation on other items. S and F Elec-
tronics, 7959 Melrose, Los Angeles 46, Calif.
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RECORDERS. Components. Free wholesale catalogue.
Carston 125-R. East 88, N.Y.C. 28.

PRICES? The Best! Factory-sealed Hi-Fi Components?
Yes'! Send for free catalog. Audion. 25T Oxford Road,
Massapequa, i.Y.

REPAIRS and SERVICING

REPAIR On Surplus Meters--Test Equipment. Bigelow
Electronics, Btuffton, Ohio.

RECORDS

GET The Lalest issue of the Schwann Long Playing Cata-
log at your record dealer's now. A complete monthly
256-page gulde to all widely available recorded music,
it lists over 25.000 monaural and stereo records, in-
cluding over 550 new releases each month. If your rec-
ord dealer doesn’t carry it, send 35¢, with your name
and address and name and address of your dealer to
W. Schwann, Inc., 137 Newbury St., Boston 16, Mass.

ADULT Parly Record & Catalugs: $1.00. DRC, 11024
Magnolia, No. Hollywood, Calif.

GOVERNMENT SURPLUS

JEEPS $278, Airplanes $159, Boats $7.88, generators
$2.68, typewriters $8.79, are typical government sur-
plus sale prices. Buy 10,001 items wholesale, direct,
Full details. 627 locations. procedure, only $1.00. Sur-
plus, Box 789-C9Z, York, Penna.

PATENTS

PATENT Searches, $6.00. For free Invention Record,
and ‘‘Information Inventor's Need,” Write: Miss Hey-
ward, 1029 vermont Avenue, N.W., washington 5, D.C.

MISCELLANEOUS

CONVERT any television to sensitive, big screen oscillo-
scope. Only minor changes necessary. Plans $2.00.
Relco, Box 10563, Houston 18, Texas.

‘HOW To Become QOutstanding In The Field Of Elec-
tronics. * Free Literature. W. Cook, Box 10634, Jack-
son 9, Mississippl.

SHOPPING GUIDE
Classified

A HANDY GUIDE TO PRODUCTS, NOT NECESSARILY
ELECTRONIC, BUT OF WIDE GENERAL INTEREST.

PHOTOGRAPHY—FILM,
EQUIPMENT, SERVICES

SCIENCE Bargains—Request Free Giant Catalog “‘CJ”
144 pages—Astronomical Telescopes, Microscopes,

Lenses, Binoculars, Kits, Parts. War surplus bargains.

Edmund Scientific Co., Barrington, New Jersey,

PHOTOMURALS Individually Made Any Size or Color
Your Negatlve Or Choose From OQur Thousands. Bro-
chure 50¢. Al Greene Associates, 1333 South Hope
Street, Los Angeles 15, Califernia.

17z
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STAMPS & COINS

MILLION Foreign Stamps! 2¢ each! Send for thrlllmg,
iant approvals! ABC, Box 6000-KZ, San Francisco 1,
alifornia.

TERRIFIC Stamp Bargain! Israel-lceland-San Marino—
glus triangle set—Plus Antigua-Borneo-Virgin-Scouts-
ongo-Russia—Plus large stamp book—all four offers
free—Send 10¢ for mailing cost. Empire Stamp Corpo-
ration, Dept. Z2, Toronte, Canada.

SELLING entire personal stamp collection. All foreign.
Good condition. Assorted packets of 50—25¢ and self-
addressed, stamped envelope. Electromcs Wworld, Box
573, One Park Avenue, New York 16,

BUSINESS OPPORTUNITIES

FREE Book ''990 Successful, Little-known Businesses.”
Work home! Plymouth.455R, Brooklyn 4, New York.

MAKE $25-$50 Week, clipping newspaper items for

publishers. Some clippings worth $5.00 each. Par-
:‘icula\{s Jree. National, 81.0G, Knickerbocker Station,
ew York.

A Second Income From OQil Can End Your Toil! Free
Book and Oilfield Maps! National Petroleum, Pan-
American Building—PP, Miami 32, Florida

| Want A Man who wants a business of his own. | will
train you, supply the equipment, help finance you,
start you rollin%. This is not a risky-get-rich-quick
scheme. It is a legitimate business, an exclusive pro-
tected franchise, proved successful by hundreds
throughout the country. Send name and address and
phone number. Marion Wade, 2117 North Wayne, Dept.
454M, Chicago 14, Illinois.

BECOME a lelephoneman,—experien\:e unnecessary, de-
(t:a'ils frézel.fOccupations Unlimited, 1100 Reeve, Santa
ara, Calif.

HELP WANTED

HIGH Paying Jobs in Foreign Lands! Sepd $2.00 for
complete scoop! Foreign Opportunities, Box 172, Co-
lumbus 16, Ohio.

EARN Extra money selling advertising book matches.
Free Samples furnished. Matchcorp. Dept. MD-91,
Chicago 32. Il

TRANSLATOR, technical, free-lance, home assignments,
must type. State lan ¥uage technical specialty, experi-
ence, rates. Berlitz ranslatlon Service, 630 Fifth Ave-
nue, New York 20,

MISCELLANEOUS

WRITERS!—Free Sample copy of Pink Sheets listing
top-notch USA markets for short stories, articles, books
and plays available to you upon request Write today!
Literary Agent Mead, 915 Broadway, New York 10, N.Y.

HANDMADE Shoes, Boots your specifications; $12.75 up
::nfo;mation How-Hoo Shoes, 3108 Kallin, Long Beach,
ali

E ELECTROMNICS WORLD HAS
T

A BUYER FOR YOUR USED
EQUIPMENT OR COMPONENTS!

The 245,000 purchasers of ELECTRONICS
WORLD are always in the market for good used
equipment or components. So if you have some-
thing to sell, let EW readers know about it
through our classified columns. It costs very
little: just 60¢ a word, including name and ad-
dress. Minimum message: 10 words.

For | Martin Lincoln

further i ELECTROMICS WORLD

| One Park Avenug
{ Mew York 16, M. Y.

infarmation
write;
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Tape Loops for Language Labs
(Continued from page 61)

with the recorded material. After this, if
the machine is turned off following a
short period of sympathetic repetition,
it is found that the listener has com-
pletely memorized the material.

From a class experiment in a local
school, it was found that, having once
learned a verbal conjugation pattern
with the technique described here, the
group still remembered this material
readily three months later, with no in-
termediate practice. Similar results
have been observed with other groups
in learning trigonometric formulas. Any
material requiring memorization of
short patterns is ideally suited to this
technique.

Storage Problems

Practical considerations must not be
forgotten. What about the clumsiness
and inconvenience of storing the tape
loops? Such problems can be avoided by
re-recording the repetition exercises on
conventional tape reels. Output from
the machine on which the loop is being
played is simply fed to another, reel-
equipped recorder. If materials so stored
are carefully logged, instructors or tech-
nicians in charge of language labora-
tories can prepare tape lessons contain-
ing various kinds of drills and ending
with five minutes of repetition for the
effective memorization of essential pat-
terns.

Many applications and variations of
the loop technique can be developed
readily for use in both the home and the
language laboratory or audio classroom.
With this electronic means, memoriza-
tion becomes effortless and almost auto-
matic.

PHOTO CREDITS
Page Credit
31 (Fig. 2), 33, 4B, 49, 96 .... Motorola Inc.
3839 {top) ... DuKane Corp.
39 (right), 40 . .......... Bogen-Presto Div.
4% (top) ... General Electric Ca.
52,53 ... Beckman /Spinca Div.

Answer to Puzzle on Page 92

II_":

"

| F1-243 Holders 5700 KC to

BUY NOW AND SAVE!!®

OVERTONES: 10 to 30 Meg.., Tol. .005% ...$2.50
AMATEUR & NOVICE Fundamental. 'l'nl .005%
HC.6 Herm. Sealed ................0uuuus $2.5
HC-6—6 Meters (S5th Overtone) ..., ...... $3.75
MARINE FREQ. HC-6 (Herm. Sealed)

Tol. 005% ........0cvviiiviivinnnans $3.50

ALL MARINE FREQ.-FT.243, DB 34 Held Tol.
Tol. 01%

.005. ‘:2.00
POLICE CAP cD, MARS. 1.89

1ZENS BlND—ll METERS = 005% TOL.
26. 965 to 27 225 MC, 3rd Over. Herm. Seal. or

or
$2.50
.$2.00

8700 KC in steps of 25 KC's
SEND FOR FREE CATALOG

DC-34 Held. 1690 KC to 4440 KC steps of 10 KC, ea. 79¢c
MNOVICE BAND FT-243 Fund, ce. # l9
B0 Met. ¥Tov-37a8—Steps of 1 KE. FT-243

40 Mel. 7150-7188=5teps of 1 KC. FT-243
Dbl to 40 Met. 35783585, Steps uF i KC. FT-243
15 Mgt S276-5117— 703470

F1.243—2 Meters (Steps of 1 KC)
F1.243—6 Meters {Steps of 1 KC} ............ $1.19
FT.243—From 3000-4000 ,............. .$1.19
FT-243—From 1005-2999 (Steps of 5 KC) ....... $2.39
FT-243—.005% Tol. From 3000-8750 .......... 2.39
FT7.243—.01% Tol. From 3000-8750 .. ......... $1.89
FT-241 SSB Low Xtals 370 to 540 KC

(Steps of 1.852 and 1.388). .............. .$ .69
F7-241 SSB Matched Pairs ... .. .. ............ $2.39

FT-241—AN/TRC-1-721.167 KC-1040-625
(Steps of 1,042 KC—Except 1000 KC). ... .. $ .96

Include Se ser crystal postage. (VU.S. only),. Catif. add
47 tax. . Prices subject to chg. Ind, “2nd choice.
sub. may he necess Min. Order 30

Open Friday Evenings until 9 P.M.

“The House of Crystals”
U. S. CRYSTALS, Inc.
1342 5. La Brea Ave. Los Angeles 19, Bal.

SELF SERVICE TUBE TESTERS
FOR YOUR CUSTOMERS USE

Only 52995

® 22 Socket, 2 Control
Tester Ponel
® Large Attention Getting
Back Sign
Tests Over 900 Tubes
Locked Tube Storage
for 600 Tubes
® Green and Yellow
Console Cabinet 20"
Wide, 18" Deep,
66" High,
Welghf 55 Lbs.
Used (Tested Befors Shipment) | $29.95
Reconditioned $39.95
Accessory Kit :omoms 3 ﬁbre tube trays with
partitions and suggested inventory sheets plus

2 flvorescent tubes for back sign $8.95
All Prices F.O.B. Indionopolis, Ind.
259% Deposit on All C.O.D. Orders
Subject to Prior Sale

DELMAR ENGINEERING CO.

3604 DELMAR ROAD
INDIANAPOLIS 20. INDIANA

B O @ —'I-.’

mio| e
i B Fl St

|-

S

| bl B

ol m| o
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ENGINEERING DEGREES

E.E. Option Electronics or Power
Civit, Mechanical, Physics.
Also in Liberal Arts

Earned through Home Study
Specify course desired
Pacific International

College of Arts & Sciences
Primarity a Correspondence School
Resident classes also available

§719-R Santa Monica Bivd.. Hollywood 38, Calif.

PACIFIC
INTERNATIONAL

cASs

ELECTRONICS WORLD
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EACH TUBE INOIVIDUALLY & ATTRACTIVELY BOXED

““Y D'RECT FROM RAD-‘ EL! ’ Qty. Type Price | Qty. Type Price [ Qty. Type Price
' 0zaM .79 6BA6 .50 12066 .43
1AX2 62 6BCS 61 12AF3 .13
J1B3GT .79 6BC7 94 12AF6 .49
_163 .19 6BC8 .97 12416 .46
P U3 79 | 68D 51 1215 45
1K3 .19 6BE6 .55 12AL8 .95
1R5 62 6BF6 .44 12405 52
185 .51 -6BG6  1.66 12AT6 .43
174 .58 6BHE .65 12817 .16
104 gg ‘gg:isﬂ g; 12AU6 .50
1US ] . . 12807 .61
14
1%2 82 6BK7 .85 3
RAD-TEL'S FIRST QUALITY mog| g &) e
205 .1 6BN4 .57 124V1 75
2EA5 T 6BNE6 .74 128%4 67
3ALS 42 6BQ5S 65 12AXT 63
3AU6 5T _6BQGGT 1.05 12877 86
| 3AV6 41 6BQ7  1.00 1284 .63
3BA6 .51 _saﬁs .78 128%% .50
e 3BL5 54 6BUB .70 128 50
0NE FUI.I. VEAR e v~ _3BE6 52 | __6BYE 54 12BE6 53
{ 3BN6 .76 6BZ6 55 12BF6 .44
| 3BUB .78 6827 1.01 12BH7 .17
3BY6 .55 6C4 43 12BL6 .56
kK 382 55 | _ 6CB6 .55 12806 1.06
SERVICEMEN: Now speedy one-day service. l 3CB6 .54 | 6CD6 142 | 128Y7 .77
; 3CF6 .60 6CF6 .64 12827 .15
BUY DIRECT FROM RAD-TEL! YOU'LL SAVE Gu n R " n JE 3656 52 6007 61 1205 s
PLENTY. YOUR ORDER SHIPPED WITHIN 4 lJ 3064 85 6CE8 N} _12CN5 56
24 HOURS AFTER RECEIVING AND PRO- w T o _ 3DK6 60 6CM7 66 12CR6 .54
CESSING. RAD-TEL SELLS ONLY BRAND v W o q —3DpTe 50 | __6CN? 85 12CU5 58
NEW TUBES, NOT USED. \ SR Qt ] 384 61 _scrszs 51 12CU6  1.06
-TEL" < ' 3v4 58 6086 .57 12DEB .75
THE SIGN OF RAD-TEL'S RELIABILITY \ i EIJ WBCB 96 eous 8 | 12018 85
GUARANTEED RAD-TEL S 1 4BQ7 1.0 __6CUG 1.7018 }ggog 1.04
488 .98 6CYS . s?T .79
TRANS|STORS Transis[g[s 4B76 .58 6CY7 n 120we .89
. 4877 .96 6DA4 .68 _12DZ6 58
Germanium _4CB6 .56 6DBS .69 J126D5 .62
PNP 4CS6 .61 6DE6 .58 12EL6 .50
N Y5 M 6066 .59 12666 54
_4DE6 .62 6006  1.10 :g’E_ZE .53
- 4DT6 .55 6DT5 76 | __12FB g6
T* AF Oriver. Use as: Driver Low Power Dutput, S"I"LISl(j)zRERNELTJFIEHs 5AM8 .19 6076 k] 12FM6 45
m AF ode Osc., DC Amp., Conirol, Test Instr, Pre-Amp., 390 ea. 115 ames 5AN8 86 §0T8 .94 12K5 65
Timers, Organ, ete. 0 ma max SAQS 52 BEAB .79 125K76T .74
Reverse | at PIV 5AT8 80 BEMT 91 12SN7 67
§T* as Converter in an American set. Use as. Con- Price Lots of 'SEE;A 82 6EUS .79 :gag’” -18
verter Sq. Wave Gen, RF Osc., Amp. Regen. Det, elc Cea | PIV ] Each] 10 S0 3 97 6GH8 79 62
s | 2 | 2o | 15 5BRE .79 GHBGT 58 }%vsm 53
. [0 [ asa [ eas | 1o0 | _5CCB 76 L
IF T B D (oo oane Amer. sel lse as: I Amp. 49; [ 200 | 275 250 | 22 5018 76 BISCT 51 120 38
Amp,, etc. #1300 § a2s | 295 | 270 SEA8 8D 6J6 .67 178X4 67
400 § 395 § 350 1 3.00 5EUB 8D Ggg gfli 17806 1.09
516 .68 6 - 17C5 58
AUTO  §Toess Ausio power utput into Speaker. 0% of 19c Siucov —CID- 518 81 | GSATGT 76 | __17CAS 62
2 Pamer Supply, Volage. Reguiator Caan VDb thotie RECTIFIER Epoxy consirvction, || _ 504 §0 6SKT 74 | 1704 69
7 DUTPUT Convenerse. Yottase Resulator, Gsc, 2. | sizeof t-watt resistor 508 81 6517 .80 17006 1.06
I reverse at 450 Volts .3 ma 5V6 .56 6SN7 65 176 .58
lot
s saof 0 Bl |3 E &y B o
\f_-«— §Tevis Wi Power AF Output ldeal a5 DC to OC ] iy 6AB4 .46 68 83 19866 1.39
'-1I in[R onverter, Multivibrator replaces Vibrator supply. ea. 1@-“{' ‘;gﬂiﬁ” PG"P’"‘“FSGS 6ACT .96 6V6CT 54 1978 80
ested” on an American ot GAF3 ‘73 EW4 50 21EX6  1.49
“SET TESTED IN AMER. TRANSISTOR RADIO OF CURRENT MFR. s:rg 37 6W6 T 25806 1.11
“*SET TESTED IN AMER. AUTO RADIO OF CURRENT MFR. AT 16 VOLT BATTERY SUPPLY. g AEIG gg gig o gg ggg: . 23
Rad-Tel eliminates complicated characteristics and numbers with their “SET.-TESTED” Tran- _ BAKS 95 6X8 80 25C06 1.44
sistors. Transistors Tested to Rad-Tel's specifications—available on request. 100% Satisfac- -
tion Guaranteed. Substitute or replace with Rad-Tel Transistors on the basis of similar __BALS 47 TAUT 61 25CU6 1.11
operating characteristics at Low, Low Prices. 6AM8 78 7A8 .68 25DN6 142
® NOT AFFILIATED WITH ANY OTHER MAIL ORDER TUBE COMPANY @ 6405 .53 86 69 25EH5 .55
AR5 55 Y4 69 2516 57
SEND FOR FREE TROUBLE SHOOTER 6AS5 60 8AUS .83 *222%4 gg
GUIDE AND NEW TUBE & PARTS CATALOG 6ATE .43 BAwWE .93 3565 51
6AT8 .78 8BQ5 60 /6 57
! 6AU4 82 8CGT 62 oo BT
= __BAUS 52 8CX8 .93 i
_3525GT .60
- 6AUT 61 BEBE .94 5085 60
__6AUs 87 ' i
~ 11€Y7 .75 50C5 53
AR 55 CHAMBERS STREET, NEWARK 5. N. J. - g:‘,;fa g(‘) 3:;5 gg 50004 37
TERMS: 25% deposit must accompany all orders, balance COD. Orders under $5: add $1 6AX4 66 12AC6 49 ggEgs g?
handling charge plus postage. Orders over $5: plus postage. Approx. 8 tubes per 1 fb. Subject BAXT -64 12408 '57 11723 61
to prior sale. Prjces subject to change. No COD's outside comtinental USA. . - -
September, 1961 119

www americanradiohistorv com


www.americanradiohistory.com
www.americanradiohistory.com

ADV

RTIS

RS IND

— X SEPTEMBER, 1961

Advertisers listed below have additional information available on their products in the form of catalogues

and bulletins. To obtain more detailed dota, simply circle the proper code number in the coupon below and mail

it to the address indicated. We will direct your inquiry to the manufacturer for processing.

CODE NO. ADYERTISER PAGE CODE NO. ADVERTISER PAGE CODE NO. ADVERTISER PAGE
100  Airex Radio Corporation .......... 114 139 International Crystal Manufacturing 171  Radio Shack Corp .. ............. 106
Allied Radio ....... 102, 103, 104, 105 Co,Inc .............. ..., 172  Radio Shack Corp ............... 111
101  Artisan Organ Division ........... 90 140 International Radio & Electronics 173 Raytheon Company ... ...... .. 92
102  Ashe Radio Co., Walter .......... 115 COMp oot e 73 174  Rider Publisher, Inc., John F. .. ... 91
103 Audio Unlimited ................ 110 141 International Rectifier Corp ... .... 90 175  Ritchie Electric ... ............ 112
104 Audion .......... ...l 101 142  International Resistance Company.. 7 176  Rohn Manufacturing Company ... .. 74
105 B & K Manufacturing Co ......... 11 143  Jackson Electrical Instrument
106 Blonder-Tongue Labs ............ 99 Company .................... 79 %;g g:mz i gg" :22 ’:Ig;vv::g m """" gg
107  Browning Laboratories, Inc ....... 115 144  Jerrold Electronics Corporation .... 14 179 Sarkes Tarzian InC .............. 101
108 Candee Co, ). ) ................ 112 | 145 Johnson Company, E. F. ......... 106 | 180 Saxitone Tape Sales ............. 78
109  Capitol Radio Engineering 146 Key Electronics Company ......... 101 181  Schober Organ Corporation, The ... 72
Institute, The ....... .. 66, 67, 68, 69 147  Lafayette Radio ................ 19 182 Scott Inc.. H. H. ' T3
110 Carston . ... . .................. 112 148  Lafayette Radio .............. 94, 95 183  Sharpe In's'trl]ments','l'n'c'.,' £ .13
111~ Channel Master ................ 17 149  Llampkin Laboratories, Inc ........ 90 | 184 Sonar Radio Corporation ......... 109
112 Cleveland Institute of Electronics. .. 15 150  Lektron ......oovvvrrvmneennenn. 101 185 Sonotone Corp 16
113 Columbia Electronics ... ......... 80 | 151 McGee Radio Co ................ 100 | 186 Sprague Products Co ............ 1
114  Communications Company, Inc .... 97 152 Micro Electron Tube Co .......... 100 187  Stereosonics, Inc .............. 73
115 Coyne Electrical Schoot .......... 110 153 Micotran Company, In¢ . .......... 114 188 Switcheraft, Inc ................ 110
116 Cusheraft ..................... 110 154  Milwaukee School of Engineering... 80 Sylvania Electric Products Inc
H; gcreér::r:efngmeering 0NN RRRE léf{ National gagio tnstitute ....... 25,26 | L. SECOND COVER
------ R R ational Radio Institute .........112
119 Dukane Corporation ~............ 88 | 155 National Technical Schools ....... 13 | 189 TechMaster . ................ o
120 E.C.I.Electronics Communications, Inc 12 156 OFtOfOR .. ..o 89 191 ]T:;:g”c ()sTaF;:ny """""""" 93
121 EICO ........ 4P0550305000000068 30 157  Pacific International College of 192 Tokyo Srgibaura'él'e'c.tfi‘cvéb.' Ltd .. 111
122 Editors and Engineers, Ltd . ....... 78 Arts & Sciences . 8 193 Trar{svision , e
%%2 Electro-Voice, Inc ............... 73 | 158  Pacotronics, Inc ........ 21,22,23,24 | 194 Tri-State College ............... 100
Electronic Chemical Corp . .... ... 115 159  Peak Elect c 3 . 4
125 : eak Electronics Lompany ........ 9 195  Triplett Electrical Instrument
Electrosolids Corp . ............ 110 160  Pearce-Simpson, In¢ ............. 106 Company. The THIRD COVER
126 Fair Radio Sales ................ 114 161  Philco Technological Center ...... 10 196 TroV LS e 98
127 Fanon Etectronic Industries, inc .... 20 162  Philco Technological Center .. .... 97 R E19 5000000000020 aaaaE0aa¢:
128  Fisher Radio Corporation . ...... .. 4 163  Pickering & Co., Inc ............ 24 197 US. Crystals, Inc ............... 118
129 G & G Radio Supply Co ........... 116 164  Picture Tube Qutlet ... ... ........ 80 198  University Loudspeakers, Inc ....... 9
130  General Electric Company ...... 28,29 165  Platt Electronics Corp ........... 96 199  Utah Electronics Corp .......... 107
131 Goodheart Co., R E ............ 109 166  RCA Institutes, Inc .... 84, 85, 86, 87 200 Valparaiso Technical Institute .. ... 97
}32 El":f“ha;? School of Etectronics . ... 7‘; 127 RW Electmni(c:s ............... 110 201 Vanguard Electronics Lab ........ 80
allicrafters ................... 168 Rad-Tel Tube Co ................ 119 istributi
134 Heath Company ............ 76,77 Radio Corporation of America ..... 2 %g% vngeg’g&aﬁ:’t’?u}'ﬂ"f Covonnnnn jél;%
135  Henshaw Radio Supply ........ ... 81 Radio Corporation of America 204 Winegard Anténna Systems ... 97
136  Hy-gain Antenna Products ........ 18 | L FOURTH COVER {FLCLIONERS SLAL SEESeGE .
137 Indiana Home Study lnstitute, The .. 98 | 169  Radio Shack Corp ............... 74 | 205 Xeelite, Inc ......... SogadcEz0as
138 Indiana Technical College ........ 81 170  Radio Shack Corp ............. .91 206  Zalytron Tube Corporation ........ 112

.

The coupon below can also be used to obtain additional information on the new
product items shown on pages 108 through 116 as well as on the ads as listed above.

TP TP P P TP TP P L PR ELELE IR ELLLLEEL CLLERLELLE R b bdd
.

120

mai. To ELECTRONICS WORLD r.o. Box 212

VILLAGE STATION NEW YORK 14, N.Y.

Printed In U.S.A,

www americanradiohistorv com

INDICATE NUMBER
OF ITEMS REQUESTED

COUPON

ELECTRONICS WORLD

[

: : -lm Make sure
: vVoID 5 NAME _ _ - S . SR S thot your
: H nome and address
5 AFTER STREET NO. - _ o are printed clearly.
: SEPT. 30, 1961 Iy R 7-1Y 3 STATE -

100 161 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 ELECTRONICS
ADVERTISED 120 121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 137 138 139

: 130 141 142 143 144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 3

PRODUCTS 160 161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 176 177 178 179 WURI_D

: 180 181 182 183 184 185 186 187 188 189 190 191 192 193 194 195 196 197 198 199 &

: (SEE INDEX ABOVE) 200 261 202 203 204 205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 3

220 221 222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 READER
NEW PRODUCTS 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 SERVICE

: 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 i

i & LITERATURE 4l 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 §
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MODEL 850
ELECTRONIC
VOLT-OHMMETER

MODEL 850 $79.50

FEATURES:
Now you can test low voltage
applications. .5 VOLT full scale
range on D.C. Extremely useful
infowvoltagetransistorcircuits.

High input Impedance (11 MEGOHMS) and wide Frequency Ranges give this extremely
versatile Electronic Volt-Ohmmeter considerable advantage in the measurement of
DC voitages, AC RMS and Peak-to-Peak voltages. It measures directly the Peak-to
Peak values of high-frequency complex wave forms and RMS values of sine waves on
separate scales.
ADDED PROTECTION. Meter is shorted out in OFF position for greater damping,
meter safety during transit, electrically protected against accidental overioad. ZERO
CENTER mark for FM discriminator alignment, plus other galvanometer measurements.

New pencil thin test probe used for all functions: DC, AC, and ohms. No need to
change cables. Beautifully styled case for professional appearance and functional
utility, 7%4” x 676" x 3%".

Carrying handle can be used as a tester stand to place the tester at 25° angle for ease
in reading.

improved current design.

Frequencies 10 250 MC may be measured with auxiliary Diode Probe, $7.50 extra. DC voltages to 50
KV may be measured with auxiliary High Voltage Probe. $20.50 extra.

TRIPLETT ELECTRICAL INSTRUMENT COMPANY, BLUFFTON, OHIO

T LL.
¢, o o | b

630-NA

630 630-A 630-PL 630-APL 630-T

BETTER STABILITY through

[ =
|

LONG FULL VIEW SCALES.
Scales 77 long at top arc for
easy reading.

CARRYING CASE
Case 859—-OP-Black leather
Padded Carrying Case. $19.50 Net

RANGES

8 DC VOLTS
RANGES

T7 AC RMS VOLTS
RANGES

0-.5-1.5-5-15-50-150-500-1500

0-1.5-5-15-50-150-500-1500

—_— ————— e —

7 PEAK-TO-PEAK .
VOLTS RANGES | 0-4-14-40-140-400-1400-4000

7 RESISTANCE 0-1000-10,000-100,000 OHMS;
RANGES 1-10-100-1000 MEGOHMS.

" FREQUENCY RANGE 15 CPS to 3MC; (Up to 250
MC with accessory diode probe available extra.)

INPUT IMPEDANCE DC Voits 1t Megohms;
AC Volts minimum ol ,&Mhm '

D 8

631 310 666-HH 666-R

|
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A MASTER BLEND OF TV SCREENS

RCA’s Precise Control of Phosphors Assures Finest Picture Quality

Here RCA Silverama Picture Tube screens have their beginning.
Phosphor in a solution of demineralized water (impurity level :
less than 1 part per million!) is continuously agitated by electric
blenders to maintain uniform suspension., When mixing is com-
plete, solution is sprayed into Silverama’s glass envelope which
has been scrubbed and rinsed until it is chemically clean. Then
with tube on slow-moving, vibration free settling belts (below),
phosphor settles evenly over the entire faceplate to provide the
smooth, grain-free screen for which Silverama is famous.

Settling belt moves at less
than 10 inches per minute
to glve ample time for
gradual settling and
smooth adherence of phos-
phor to faceplate.

This same painstaking care goes into every part of RCA Sil-
verama picture tubes. It is your assurance that every Silverama
is the finest replacement picture tube modern science and tech-
nology can produce. It contains a precision electron gun—the
finest parts and materials, plus a thoroughly clean and inspected
reused envelope. Such built-in quality means a better picture in
your customers’ sets—and therefore, more business, fewer call
backs and valuable word-of-mouth advertising for you. See your
Authorized RCA Distributor this week.

When settling is complete,
excess liquid is poured
slowly and gently from
neck of envelope to avoid
disturbing smooth phos-
phor coating.

RCA ELECTRON TUBE DIVISION, HARRISON, N. J.

The Most Trusted Name in Electronics
RADIO CORPORATION OF AMERICA

®

www.americanradiohistorv.com



www.americanradiohistory.com
www.americanradiohistory.com

