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“STRIP”

and

“Strip” is the new BIKINI CATHODE

! ‘ ’ ’ construction. ‘‘Strap” is the new
FRAME GRID design. Both . . . devel-
oped by Sylvania . . . are creating new
excitement, bringing new performance

standards to TV sets.
BIKINI CATHODE —a precast film-strip

L] »

...your 2 key words to profit protection o cive mueriais s bondea. by .
special Sylvania technique, only to the
2 flat surtaces of the cathode sleeve.
Results: ¢liminates stray emission from
the sides of the cathode for improved
cutoff and noise characteristics, en-
hances tube-to-tube uniformity, mini-

i mizes grid-to-cathode arcing.

STRAP FRAME GRID — grid lateral
wires are solidly supported by a sturdy,
ladderlike construction enabling use of
ultra-tine wire and tight spacing
between grid and cathode. Results:
reduces possibility of grid-cathode
shorts. decreases microphonism  and
noise, provides unusually high Gm . ..
higher performance than ever before
available in tubes for TV sets.

Sylvania 4EH7 and 4EJ7, 6EH7, 6EJ7
and 6ES8 now fcature the advantages
offered hy BIKINI “strip” CATHODES
and STRAP FRAME GRIDS. So,
when the time comes for replacement
of those tube types, protect your service
profits by installing SYLVANIA. At
your distributor’s now!

Electronic Tubes Division, Sylvania
Electric Products Inc., 1 740 Broadway,
New York 19, N. Y.

SYIVANILA

GENERAL TELEPHONE & ELECTRONICS .

www americanradiohicstorvy com
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Can You Afford 15 Hours to Build
The World's Best FM/Multiplex Tuner?

Fifteen hours. That’s all it takes to build the world’s best
FM/Multiplex tuner.

Citation has the “specs” to back the claim but numbers alone
can’t tell the story. On its real measure, the way it sounds,
Citation III is unsurpassed. And with good reason.

After vears of intensive listening tests, Stew Hegeman, director
of engincering of the Citation Kit Division, discovered that the
performance of any instrument in the audible range is strongly
influenced by its response in the non-audible range. Consistent
with this basic design philosophy — the Citation III has a
frequency response three octaves above and below the normal
range of hearing. The result: unmeasurable distortion and the
incomparable “Citation Sound.”

The qualities that make Citation III the world’s best FM tuner
also make it the world’s best FM/Multiplex tuner. The multiplex
section has been engineered to provide wideband response, ex-
ceptional sensitivity and absolute oscillator stability. It mounts
right on the chassis and the front panel accommodates the
adapter controls.

What makes Citation III even more remarkable is that it ean
be built in 15 hours without reliance upon external equipment.

To meet the special requirements of Citation III, a new F\
cartridge wzs developed which embodies every eritical tuner
element in one compact unit. It is completely assembled at the
factory, totally shielded and perfectly aligned. With the eart-
ridge as a standard and the two D’Arsonval tuning meters, the

Build the Very Best ( ITATION KITS by By kardon

problem of IT" alignment and oscillator adjustment are eliminated.
Citation III is the only kit to employ militarv-type construe-
tion. Rigid terminal hoards are provided for mounting compo-
nents. Once mounted, components are suspended tightly hetween
turet lugs. Lead length is sharply defined. Overall stability of
the instrument is thus assured. Other special aids inelude pack-
aging of small hardware in separate plastic envelopes and
mounting of resistors and condensers on speeial component cards.
For complete information on all Citation kits. including re-
prints of independent lahoratory test reports, write Dept. \\W- 11
Citation Kit Division, Harman-Kardon, Inc., Plainview, N. Y.
The Citatton HHTEFX tuner—kit, $149.95: wired. $229.93. The
Citation 111 M mulitplex adapier—factory wired only, $89.93
The Citation 111 X inteorated multiplex tuner—-kit, $239.90
factory wired, $319.90. All priecs slightly higher in the 1West

The
Citation
Il
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WORTH SHOUTING ABOUT!

Reaching New Peaks in
Performance, Portability and Price

They’re shouting from the hill tops.
Technicians, engineers and test labs
all say that the original Mighty Mite
finds the tubes that large expensive
testers miss. And now ... here is
the new improved Mighty Mite! De-
signed for the present and far into
the future, Tests all of your present
tubes plus the new RCA Nuvistors and
Novars, GE Compactrons and Sylvania 10
pin tubes.

A complete tube tester that is smaller than a portable type-
writer vet outperforms testers costing hundreds of dollars.
A real money maker for the serviceman and a trusty com-
panion for engineers, maintenance men and experimenters.

Even though the Mighty Mite weighs less than 8 pounds.
new circuity by Sencore enables you to use a meter to
check grid leakage as high as 100 megohms and gas condi-
tions that cause as little as one half microamp of grid cur-
rent to flow. Then too, it checks for emission at operating
levels and shorts or leakage up to 120,000 ohms between all
clements. This analyvtical “stethoscope” approuch finds
troublesome tubes even when large mutual conductance
testers tail. And it does all this by merely setting four con-
trols labeled A B, C, & D.

Check these plus Sencore features: Meter glows in dark for
cusy reading behind TV set ® Stainless steel mirror in ad-

Sencore Sam says . .
the Mighty Mite is the real answer for the man on the go.”

ELECYRONICS WORLD [ Inledt H by ZHE v N

1ran A Lifon dounirice v forel

’ 6 20
DEALER NET

justable cover for TV adjustments ® Rugged, all steel carry-
ing case and casy grip handle ® Smallest complete tester
mude, less than one toot square. Mighty Mite 11 will test
every standard radio and TV tube that you encounter,
nearly 2000 in all, including foreign. five star, auto radio
tubes (without damage) plus the new GE Compictrons,
RCA Nuvistors and Novars and Svlvania 10 pin tubes.

Mighty Mite 11 also has larger. casy-to-read type in the set-
up booklet to insure faster testing. Why don’t you join the
thousands of servicemen, engineers, and technicians who
now own a Mighty Mite tbe tester? Tube substitution is
becoming impossible and costly with nearly 2000 tubes in
usc today. Ask your authorized Sencore Distributor tor the
New Improved Mighty Mite.  Size: 1047 x 9% x 312”7
Wi. 8 Ibs.

MODEL TC114

N
. "They all agree . . . '@'
\a/

ELECTRONICS WORLD
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Remember . . . thereis
only one Mighty Mite
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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 PPhileco Techno-
logieal Center. Get practical knowl-
edge with courses developed by
specialists in electronies and train-
ing ... men who know the kind of
knowledge you need,

Choose from five courses:

1. Semiconductors— T ransistor Principles and
Practices. Learn theory, construetion, ap-
plications of all types of transistors,

. Introduction to Amalog Computers— Covers
theories and fundamentals of analog com-
putlers,

. Amlog  Computer Syvstems  (Advanced
barvely —Covers the analog gestem con-
copts and met hods,

4. Automatic  Digital  Computers- - Digital
computer  Theory, maintemance, installa-
tion, basie programming,

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

MAIL COUPON TODAY
FOR FREE INFORMATION
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P.O. Box 4730, Philadelphia 34, Pa.
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| COMING
;NEXT MONTH |

THE SILICON SOLAR CELL

| A perpetual primary power source for
the space age, this device makes possible
l(Iir'."('t, instanlanecus. and efficient con-
| version of the sun's encrgy into useful
| eleetrical power.

1

| RELIABILITY—SPACE AGE REQUIREMENT

As much time is often spent to improve
reliability as to produce the equipment.
Definitions and illustrations of the lan-
guage of reliability engineers and lechni-
cians is included.

TESTING TAPE RECOROERS

A summary of the various tests used to
check the operation and performance of
tape recorders.

0OUBLE-CHAMBER SPEAKER ENCLOSURE
Construction delails on an experimental
enclosure that will extend the buss re.
sponse of almost any good 8-inch loud-
speaker down to a usable 35 cps.

U.H.F. NUVISTOR TUNER

A newly developed RCA nuvistor makes
possible a front end with high gain and
lowr noise, plus grealer reliability than
can be obtained with conventional u.h f.
triodes.

INOUSTRIAL X-RAY APPARATUS
Many tests on materials can be made in

William Ziff
President

W. Brodfard Briggs
Earentive Viee President

Hershel B. Sarbin
Viee President and Generel Manage:

Member
Audit Bureauv of
Circulations

1 Copyright &

Fleetronies World

R

= e

no other way or no better way than by
radiograplic examination. The variety of
methods and cquipment are covered,
along with details on how such equip-
ment works,

ELECTRICALLY OPERATEOD SWITCHES

This calegory ranges broadly from the
simple eircutl breaker tc types used in
“electronic brains.” Among the devices
used are relays, vacuum tubes, thyra-
trons, and transistors. The various ivpes
and their characteristics are covered in
this article, along with details on their
application.

TRANSISTORIZED CB CONVERTER

A printed-eircuil, heo-transistor con-
verler for the car’s broadcast receiver
permits CB signals to be picled up.

MODULATEO 10-KC. CALIBRATION OSCILLATOR
Construction of an accuratle oscillalor
that will provide tone-modulated check
poinls on communications reeeivers,

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

November 16th
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GET YOUR First

F.C.C. LICENSE

Class Commercial

IN 12 WEEKS!

Is the course proven?

A high percentage of our fulltime resident students
get their |st class licenses within 12 weeks from the
time they start the course. Intensive FCC license
training is our specialty — not just a sideline.

Is the course complete?

The Grantham course covers all the required subject
matter completely. Even though it is planned prima-
rily to lead directly to a first class FCC license, it does
this by TEACHING you electronics.

Is the course “padded” ?

The streamlined Grantham course is designed spe-
cifically to prepare you to pass certain FCC exam-
inations. All of the instruction is presented with the
FCC examinations in mind. If your main objective
is an FCC license and a thorough understanding of
basic electronics, you want a course that is right to
the point — not a course which is “*padded" to extend
the length of time you're in school. The study of
higher mathematics or receiver repair work is fine if
your plans for the future include them. but they are
not necessary to obtain an FCC license.

s it a ““coaching service”?

Some schools and individuals offer a *“coaching
service” in FCC license preparation. The weakness
of the “coaching service™ method is that it presumes
the student already has a knowledge of technical
radio. On the other hand, the Grantham course
“begins at the beginning” and progresses in logical
order from one point to another. Every subject is
covered simply and in detail. The emphasis is on
making the subject easy to understand. With each
lesson, you receive an FCC type test so you can dis-
cover daily just which points you do not understand
and clear them up as you go along.

Grantham Schools

TN S UM DS SN -

Llbe e f Rl | HLF
FIRST CLASS
e Amrnnsies Cineema

aem
UOU BUCH AN TSNS WPOE RLIS SPIRATORL LAT BAST A MBT

i FE RO TALL 61 AYHEDES B GTMITWIAC TRANWINSLH TO ANT STHED TFISR

T R e

Is the course guaranteed?

The now famous Grantham Guarantee protects your
investment. When such “insurance™ is available at
no extra cost, why accept less?

Is it a “memory course’”?

No doubt you've heard rumors about “memory
courses” and “cram courses™ offering “all the exact
FCC questions.™ Ask anyone who has an FCC license
if the necessary material can be memorized. Even if
you had the exact exam questions and answers, it
would be much more difficult to memorize this
“meaningless” material than to learn to understand
the subject. Choose the school that teaches you to
thoroughly understand — choose Grantham School of
Electronics.

THE GRANTHAM FCC License Course in Com-
munications Electronics is available by COR-
RESPONDENCE or in RESIDENT classes,

Ageredited by the Notionol Home Stedy Council

(Mail in envelope or paste on postol card)

 To: GRANTHAM SCHOOL OF ELECTRONICS

1505 N. Western _ 408 Marion _ 3123 Gillham Rd. _ 821-19th NW
Los Angeles Seattle * Kansas City ™ Washington

Pleose send me your free booklet telling how | con get my com-
merciol F.C.C. license quickly. | understond there is no obligotion
aond no solesman will coll

1505 N. western Ave. 408 Marion Street 3123 Giltham Road 821-19th Street, N.wW Nome o —Age__
tos Angeles 27, Calif. Seattle 4 wash, Kansas City 9, Mo. washington 6, 0.C Address
(Phone: HO 7-7727) (Phone: MA 2-7227) (Phone: JE 1-6320) (Phone: ST 3-3614) City State

: I am interested in : [[] Resident Classes

MAIL COUPON NOW —NO SALESMAN WILL CALL == | [] Home Study

November, 1961 5

www americanradiohistorv com


www.americanradiohistory.com
www.americanradiohistory.com

Ready for FM-MPX
Stereo!

m agnecorad 748

(3% or 7V3 IPS)

TOPS!///the only word
that adequately de-
acribes the new Magne-
cord Olympian — the
latest of an illustrious
line of tape recorders.
As the proud owner of
a distinguished 748, you
will indeed be king of
the wonderful world of
hi-fi or stereo.

Capture all the intricate
tonal shadings of your
favorite FM music and
preserve your valuable
records—stereo or mono
—for all time with the
Olympian . .. it's differ-
ent . . . it’s bhest . . .
ir's ready for FA-Mudtiplex
Stereo.

SOLD I'I'-IL'!|" THROUGH FRANCHISED
GNECORD DEALERS

For lhe -:le.i.ler MEATES

m oggn ecord
SALES DEPARTMENT

IHC.

MII':I-W'ES-TE RM INSTRUMENTS,
da

urers of elecing
gulsition

P. 0. BOX 7508

instrume

TULSA 18 OKLAHOMA

E have just returned from a pre-

view of the sixth annual New
York High-Fidelity Show sponsored by
the Institute of High Fidelity Manu-
facturers, Inc. There is no doubt that
this is the largest such public event in
| the country and, according to official
| figures, over thirty thousand visitors at-
tended the four-day session. They had
an opportunity of seeing and hearing
over six-million-dollars worth of the
most up-to-date designs of high-fidelity
component equipment.

This show and the one run on the
West Coast, alternating between Los
Angeles and San Francisco, are really
much more than just showcases for the
display of electronic equipment. The
field of high-fidelity and music repro-
duction in general is unique in that al-
most all interested individuals have
many questions to ask and some prob-
lems to be solved before complete sat-
isfaction is obtained. Nowhere else in
the world is there such a congregation
of key hi-fi personnel, including many
company presidents. owners, chief en-
gineers, and technical people, who can
answer these questions and solve these
problems.
| The high-fidelity industry is a rela-
tively small and young industry. There-
fore, many of the original pioneers, who
over the past years have devoted their
entire efforts to quality sound repro-
duction. can be found in attendance.
Many individuals no doubt find great
enjoyment in being able to talk per-
sonally with such men as Rudy Bozak,
Avery Fisher. Dave Hafler of Dynaco,
Saul Marantz, Hermon Scott. George
Silber of Rek-O-Kut, Walter Stanton of
Pickering. Ed Villchur of Acoustic Re-
seareh. Paul Weathers, and many oth-
ers. Most of these individuals started
out as engineers and, although at pres-
Fent most of them operate their own
companies, they are still actively en-
gaged in designing and improving high-

hdc]nv equipment.

The highlight of the show was. with-
|out a doubt, stereo FM multiplex.
[WDHA of Dover, New Jersey, actually
transmitted FM multiptex direct from
the New York Trade Show Building
and its programs were carried vid
closed-circuit transmission lines from
room to room. In addition. there were
on-the-air stereo FM multiplex broad-
casts from WQXR, New York:; WLIR,
Garden City. Long Island; as well as
WDHA. There are al present over fif-
teen cities throughout the country that
have stations on the air but for those
in the New York area, this was their
first opportunity of hearing this new
form of musical entertainment.

www americanradiohistorv com
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By W. A. STOCKLIN

Editor

N.Y. HI-FI SHOW & FM MULTIPLEX

We are fortunate in that we had
heard stereo FM multiplex previously.
We had heard it in Los Angeles, Chi-
cago, and now in New York. In general,
we were favorably impressed with what
we heard. There were programs of ex-
cellent quality. with good separation
and with no mare distortion than nor-
mally encountered on monophonic
transmissions. We do know that on
some occasions across the country,
transmissions have not been as good as
expected, and that some of the FM sta-
tions have had trouble with their trans-
mitting equipment. This is certainly no
eriticism nor a reflection on the sta-
tions themselves. Stereo FM multiplex
is a new medium and like anything that
is new, problems do exist at the begin-
ning, but there is no doubt in our mind
that these can be solved and eventually
all FM stereo transmissions will be su-
perb.

Unfortunately, there is an economic
conflict prevailing hehind the broadcast
scene. We have heard comments from
several FM broadcasters threatening to
eliminate all stereo transmissions un-
less they are financed through com-
mercial advertising by manufacturers
of high-fidelity equipment. We can fully
appreciate that the economic situation
in any industry or business is an im-
portant factor and one that should be
considered at all times. There certainly
would be no criticism should a station
decide that such an endeavor would be
economically unsound in the first place
and not go on the air with stereo at all.
But once a station is committed to the
installation and operation of such equip-
ment, we feel that they should not take
it upon themselves to discontinue such
programs. There is negligible cost in
continuing FM stereo transmission and
there is definitely no deterioration of
the monophonic programs. Also, there
is no disservice to listeners of stereo
progranis who have mono equipment.
There is. in fact. no reason to discon-
tinue such programs. After all. every
station when accepting an FCC license
to broadcast, in essence promises to
serve his community and the best in-
terests of its listeners.

At present, few of the listening public
have multiplex equipment. Once this
situation changes and more multiplex
equipment is in the hands of the public,
FM stations will be forced by popular
demand to supply the programs desired.
For those stations which continue to
keep the good will of their listeners
from the beginning, rewards will accrue
in the form of greater loyalty on the
part of listeners and, in time, adver-
tising will provide more suppott, A

ELECTRONICS WORLD
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how to get

a Commercial

FCC LICENSE

An FCC License,
Or Your Money Back!

Compietion of the Master Course (both Sections) will pre-
pare you for a First Class Comiercial Radio Telephone
License with a Radar Endorsement. Should you fail to
pass the FCC examination for this license after success-
fully completing the Master Course, you will receive a
full refund of all tuition payments. This guarantee is
valid for the entire period of your enrollment agreement.

I__,_,..-'-"" i LR

Electronics Training

!

good training
doesn’t cost . . .
it pays!

Get This Handy Pocket
Electronics Data Guide Folder

get all three FREE!

Increase Your Technical Knowledge
Get a government license plus an understanding of such electronic
applications as computers . . . industrial electronics . . . radar . ..
communications . .. and many more.

[

LECTRONICY
bata
ouidK
e
o v
jomapnmgns oy
1

Puts all the commonly used conversion factors, for-
mulas, tables, and color codes at your fingertips.
Yours absolutely free if you mail the coupon today.
No further obligation.

TO GET THIS FREE GIFT
MAIL COUPON TODAY

Sorry—Not For Beginners

Please inquire only if you really want to get ahead ond to add to what
you have already learned in school, in the service, or on the job. Some
previous schooling or experience in electronics, eleciricity, o- related fields
is necessary for success in Cleveland Institute programs.

Accredited by the Notional Home Study Council

Cleveland Institate of Electromics

Desk RNS9 1776 E. 17th St. Cleveland 14, Ohio
Please send Free Career Information pre-
pared to help me get ahead in Electronics.
| have had training or experience in Elec-

(leveland Institute Training Results in
Job Offers Like These...

tronics as indicated below.

[ ]

’

L}

9

.

[ ]

[ ]

'

‘

’

[ ]

[ ]

ELECTRONICS RADIO OPERATORS 4
TECHNICIANS: & TECHNICIANS ] Military [ Broadcasting .
RCA has positions for American Airlines—Chi- . - S— .
technicians, field engi- cago, Detroit, St. Louis, 0 Radio-Tv S?mn"g [J Home Experimenting :
neers & instructor tech- Cincinnati and Cleve- £ Manvfacturing O Telsphone Company 4
nicians to install, main- land — has openings for {3 Amateur Radio [J Other _ .
tain, and teach military radio operators and ra- In what kind of work are In what branch of Electronics '
radar, communications, dio mechanics. Opera- you now engaged? are you interested? .
and fire control equip- tors must have a 2nd H
ment. Company benefits. class FCC license and .
ability to type 40 wpm. P - Age '

Many company benefits. [

Address N, :

CLEVELAND [INSTITUTE OF ELECTRONICS City _ Zone State ]
1776 €. 17th 5t Desk RNS9 Cleveland 14, Ohio RNS9 []
RN59 - - = e e e O3 05 0N 08 € 08

November, 1961
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Channel Master’ s world-famous Antenna
Development Laboratory has done it again! By
using « brand new concept in antenna design. ..
PROPORTIONAL ENERGY ABSORPTION...
Channel Master mects the fringe arca challenge

with the most power ful TV antenna ever produced...the Crossfire!

g >y ] ‘9 ¥ £
"
Each Crossfire element has a predetermined impe- ] _
. 3 n . Fuach parasite reverses
dance, at each frequency, which determines its de- ) i Y
E phase of high band g i

uree of eneryy absorption. This impedance, governed
by the taper and spacing of the dipales, decreases
with the distance from the feed point. Fach succes-

current on the adjacent
low hand dipole, so

+
.II

that it operates as

sive element therefore absorbs a larger percentage . : - 3
. . three driven hall-wave § band :
of the available energy, pansite

high band elements. frives Sincle

Since the amount of available energy decreases as it
progresses along the length of the antenna, each
element, by absorbing a larger percentage, ahsorhs

approximately the same amount of energy as the ¢

other elements in the array.

This means that the Crossfire...unlike other an-
tennas...has a large group of driven dipoles actively
working to increase gain on every channel...on hoth

low and high bhands.

The Crossfire’s performance is matched only by its
beauty. Channel Muaster’s exclusive E"1?*C Process
sives the antenna a lustrous golden eoating that en-
riches i1s appearance and protecis it for years against

corrosion.

Channel Master’s E*P7C Process is not anodizing!
Me disadvantage of anodizing is that the anodized

More working elements provide more picture power!
This is the key to the remarkable performance of
the Crossfire. film i~ an electrical insulator, and must be removed
by abrasion wherever metal-to-metal contact is re-
quired. Therefore, anodized antennas have no sur-

face protection on the very parts that need it most!

THERE'S
A CROSSFIRE TO MEET
EVERY RECEPTION PROBLEM!

AN

\\\\\ N
~ > \ " \\ S

\\\ \"( \‘\ o Q" - SR
S S S35

S
model 3604
11 elements

model 3602
19 elements

mode! 3603
15 elements

model 3601
23 elements

model 3600
28 elements
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Extremely high front-to-hack ratios are ac-
eomplished by a Transpozed Feed Line, I;N
from which the Crosslire vets its name. This
feed line is transposed hetween each sue-
cessive pair of elements, Ag a result, the ra-
diations from each pair of adjacent elements are self-cancelling heeause they
are 180° out of phase. This carefully engineered system is so efficient that the
Crossfire needs no parasitic reflector element. / \
Because of these high front-ta-back ratios, the Crossfire provides cleaner gain h 2 e
thau any other all.channel antenna. It pulls in the signal vou want while

rejeeting unwanted interference of every 1vpe (auto ignitien systems, elee-

trical noise, other TV signals, etc.) from both :ide and rear. See unre-

touched photo of actual horizental polar pattern.

For still more power...add the new

CHANNEL MASTER

Antenna-mounted transistorized signal amplifier and set coupler
Most effective...most dependable. .. lowest noise figure!

Power supply {(with built-
in 4.set coupler} is con-
veniently localed in the
home. Compact. only 5" x
33" x 134"

» Patent Pending il o

model 3605
7 elements
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MODULAR MICROPHONES!*
Another exclusive concept that makes
UNIVERSITY microphones better.

20 microphones? Yes—for any one of Univer-
sity's MODULAR MICROPHONES can provide at least
five different methods of operation! University
has inaugurated a new era in microphone design
and construction—professional microphones of-
fering total interchangeability with every con-
ceivable type of adapter! This permits long-term
savings as well as improved versatility, for you
can add suitable adapters as your microphone
requirements change—without buying addi-
tional microphones. You need never compro-
mise quality to meet a price.

10

QU ARE NOW LOOKING AT 2(

VILRULT

And it works as simply as this: equipped with a
minimum of basic University MODULAR MICRO-
PHONES, any one of University's interchangeable
adapters may be chosen to complete the micro-
phone assembly you require...with or without
switches, for cables with and without quick-
disconnect plugs, for screw-on or slide-on floor
and desk-stand operation. And you can make
instant impedance changes without tools, rewir-
ing or soldering!

“thiDEMARY

For the complete story on University's new line of
omni-directional, cardioid and lavalier MODULAR
MICROPHONES, send for the free 16-page brochure
Write: DeskS-11MUniversity Loudspeakers , Inc,,
80 S. Kensico Ave., White Plains, New York.

4

AVEASTY MOCLLAR MULROPIORES |
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Profiles in Electronic Engineering Technology

CRE X

—Robert T. Blanks

Engineer, Research & Study Division
Vitro Laboratories, Silver Spring, Md.
Division of Vitro.Corporation of America

Home
Study Program, you join more than
20,500 students working in electronics in
all 50 states and most countries of the
free world. One CREI Program helped
Robert Blanks become an Electronics

Engineer. Another helped Robert 1.
Trunnell become an Electronics Tech-
nician. While John H. Scofield—a Mathe-
matician—is enrolled in still a different
CREI Program relating mathematics to
electronics. All work at Vitro Laboratories..

"Pre-requisite is a high school education or
equivalent plus basic electronics training
andfor practical electronics experience.
{Electronics 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
pbout your qualifications, let us check
them for you. Mail coupon or send your
qualifications to: The Capitol Radio En-
zineering Institute, Dept. 1111-H, 3224 Six-
teenth St, N.W., Washington 10, D. C.

I learned the practical theory and
technology I needed to become a fully-
qualified engineer—not a ‘handbook’ en-
gineer, either—and I did it while I was
on the job,” says Robert T. Blanks, To-
day thousands of electronics personnel—-
engineering technicians, engineers, admin-
istrators, executives-—attribute present
high salaries and positions to home study

of CREI Programs in Electronic En-

gineering Technology.

when you pre-
*pare for—and get—desired promotions

through CREI Home Study. CREI
alumnus Blanks is understandably proud
of his home in a comfortable neighbor-
hood. The positions of CREI-prepared
men in such companies as Pan American
Airways, Federal Electric Corporation,
The Martin Company, Northwest Tele-
phone Company, Mackay Radio, Florida
Power and Light and many others attest
to the high calibre of CREI Programs.

AL
il

MAIL COUPON TODAY FOR FREE 58-PAGE BOOK

THE CAPITOL RADIO ENGINEERING INSTITUTE &a.
ECPD Accredited Technical Institute Curricula—Founded 1927
Dept. 1111H, 3224 Sixteenth St., N.W., Washington 10, D. C.

Please send me details of CREI Home Study Programs and Free Book;
“Your Future in Electronics and Nuclear Engineering Technology.’
My qualifications are noted to obtain immediate service.

today far exceeds the supply—has ex-
ceeded the supply for many years.
Designed to prepare you for responsible
positions in electronics, CREI Home
Study Programs are the product of 34
years of experience, include the latest ad-
vancements in the field. CREI's curricula
was among the first accredited by the En-
gineers’ Council for Professional Develop-
ment. Here Blanks discusses CREI with
Director Wayne G. Shaffer of Vitro Labs.

*ﬁl”l]lllnn

Engineer Blanks’ growing family pitched
ain to provide free time for his CREI Home
Study. Now they share his success. We
invite you to check the thoroughness and
completeness of CREI Home Study Pro-
grams in Electronic Engineering Tech-
nology in the catalog provided on request.
For those who can attend, CREI main-
tains a Residence School in Washington,
D. C. also offering ECPD Accredited
Technical Institute Curricula.

S
£,
.5_-_, :‘.'ru 1"’

I

b apigh, Emamimeesemnt st [
I FNRTEEAJEESS‘IT IE\'eerco'r(é.)rlliig\Erg‘gg‘oenearlln‘.n;iencer‘enrtl)rllcégﬂschn(:log;:J UEtESn s acing TECHnCNEH I
| |
| Name Age

| Address

| City Zone State

{ Employed by

| Type of present work

{ Education: Years High School Other

| EleCtronics EXPerienCe. ... . . .ttt e e

: Check: Home Study Resldence School G.l. Bill

-
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Quality you
can count on

EVERY

AEROVOX CERAMIC
CAPACITORS

® Bypass-Coupling

® General Purpose

* Hi-Voltage

* Temperature Compensating
g 3

THED TrRY

FATE ASSEMBLIES

Top quality components to assure top
quality performance every single time!
That's the whole story “in a nut shell” when
it comes to Aerovox ceramic capacitors.

Your Aerovox Distributor offers you a com-
plete line of rugged, dependable ceramic
capacitors in every case style for your
every replacement need. Choose from a wide
selection of disk types for bypass-coupling,
general purpose, hi-voltage, and tempera-
ture compensating applications.

Top quality Aerovox tubular types are
available from general purpose to hi-voltage
to temperature compensating units. Vibra-
tor-buffer capacitors are also available for
use as replacements where original equip-
ment uses ceramic buffers. And for those
special applications you have feedthru,
standoff, and high-voltage cartwheels,as well
as plate assemblies, in all sizes and values.

save time...boost profits...
BUY 'EM BY THE KIT

Disk ceramic kits AK-200
and AK-201HS, containing
fastest moving values in
special metal drawers, are
available now. The drawers may be stacked
when additional kits are purchased. Pay
only for the capacitors and the handy file
drawers are yours free.

Yes, your local Aerovox Distributor is your
one-stop source of supply. Call on him
for all your capacitor
needs...it pays to use
Aerovox!

i
!

=

ROVOX

AEROVOX CORPORATION

DISTRIBUTOR DIVISION NEW BEDFORD, MASS.

12

[

B FROM OUR READERS N

ADD A.F.C. TO TV SETS

| To the Editor:
| I have just finished reading the article

“Add A. F. C. 1o TV Sets” in the July
issue of your magazine. I do not see how
the circuit given for adding a.f.c. can
possibly work on any TV except very
old ones with split-sound system.

All the TV's that I have seen made
for the last seven or eight years have
used an intercarrier sound system
where the discriminator is tuned to 4.5
me¢. No matter where the fine tuning is
set, the sound section still receives a
4.5-me. signal. In other words, in a
properly operating set, the discrim-
inator is tuned precisely regardless of
the setting of the fine-tuning control so
there can be no correction voltage taken
off the discriminator since there is just
no such voltage there.

IrviN B. REa
Mt. Morris. New York

When we ran Author Wilson’s “Add
A.F.C.to TV Sets.” we were aware that,
in intercarrier reccivers. the signal to
the sound detector is held to 4.5 me.
cren when the front-end oscillutor is
substantially mistuned. Nevertheless.
1wee ulso knew that his unit. 1wchich e
tricd, 1orks anyhor. Herve's why:

Lerel of the dctector-derived d.c.
roltage nscd for control depends, nat on
frequency shift of the intercarrier sig-
nal, but on changes in its amplitude,
The latter. in turn. depends on the rela-
tive amplitudes of the tico if. signals.
audio and video. that are heterodyned
to produce it. Fortunately, this relation-
ship. which does vary with the tuning
condition. is lincar enongh to nmake the
d.c. voltuge usable for oscillutor correc-
tion.—Editors.

ELECTRONIC AIR PURIFIERS
To the Editors:

Thank you for the fine article about
electronic air purifiers in your July
issue. The author is to he congratulated
on his cautious attitude toward the
claims for health benefits from nega-
tive ionization.

By contrast. another publication went
rather overhoard recently in accepting
‘ as reportable fact the most extravagant
i “findings” of investigators on the effects
ol ionization.

This sort of thing heightens one’s ap-
preciation of FLECTRONICS WORLD., a
publication of considerable integrity.
| WanNER CLEMENTS
Beverly Ilills. California

| To the Editors:

| In your July issue of ELECTRONICS
WorLb. Mr. Walter H. Buchsbaum pre-
sented a very informative article on the
mechanism by which dust and pollen is

www americanradiohistorvy com

removed from the air by an electro-
statie precipitator. Because of the in-
crease in air pollution of our city air re-
sulting in lung cancer and other types
of respiratory diseases. the subject of
air purification and air purifiers is of
increasing interest to laymen as well as
to public officials. The subject of air
precipitation is complex, involving par-
ticle size of dirt, ionization, odor, and
killing of microorganisms. It is for this
reason that T wish to amplify and cor-
rect some of the misconceptions that
have crept into this article.

Industrial air may contain as many
as 50,000 dirt particles per cubic foot
ranging in size from 0.2 microns to over
100 microns. A regular filter will re-
move 50 to 80 per-cent of the dirt by
weight but still permit 9997 of the total
number of particles through. This is be-
cause most of the particles are below
1.0 micron in size. An electrostatic pre-
cipitator such as the *Precipitron” will
remove 85 to 95 per-cent of all the air-
borne particles. This can be achieved by
an electrostatic precipitator only if the
air flow is controlled, there is a proper
amount of ionization, and the spacing,
size and voltage of the collecting plates
are all properly designed. An improper
design would give poorer cleaning effi-
ciency as well as could generate con-
siderable amounts of ozone and oxides
of nitrogen which are toxic in exces-
sive amounts,

Negative ions have been used for the
alleviation of certain respiratory con-
ditions for nearly 60 years. As stated by
Mr. Buchshaum. many patients appear
to be relieved. These tests were con-
ducted under well-controlled conditions.
The number of ions was constantly
monitored. the patients were not aware
that they were part of a test, and the
examining doctor did not know the
polarity of the air until after the tests.
It must be admitted that some of the
earlier and even recent investigators
did not have such controls.

Ultraviolet radiation from germicidal
lamps such as the "Sterilamp” would
not ionize oxygen or nitrogen of the air.
However, ultraviolet radiation has a
sufficient amount of energy to remove
electrons from dirt particles and many
metals so that some ions are always
obhserved with such a lamp. In fact it has
been stated in the literature that it is
possible that some of the beneficial re-
sults of ultraviolet lamps on man could
have been a result of the ions generated
by the lamps.

As [ar as is known, «Il bacteria and
viruses can he destroyed by ultraviolet
radiation. The quantity of bactericidal
radiation necessary to destroy most of
the common pathogenic bacteria has
heen accurately determined many years

ELECTRONICS WORLD
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New ransistor raoio ANALYST

makes it Easy and Profitable to Service all Transistor Radios

'.......n--'“

000000060
AR

Now vou can profit from transistor radio
servicing! This amazing new B&K “960”
ANALYST gives vou everything in one com-
plete easy-to-use instrument. Makes tran-
sistor radioservicing quickand easy. Nothing
else is needed except the transistor radios
themselves waiting to be serviced. Brings
vou new customers [or service, parts, and
batteries. Makes this new business vours.

EASILY TROUBLE-SHOOT ANY STAGE
BY UNIQUE POINT-TO-POINT SIGNAL INJECTION

The ANALYST gives vou a complete signal-generating
source for point-to-point signal injection. Easily enables vou
to trouble-shoot any transistor radio-—check all circuils
stage-hy-stage-—isolate and pinpoint the exact trouble in
minuies.

Supplies modulated signals, with adjustable control, Lo
check r.f., 1.f., converter, and detector. Supplies audio signal
to check audio driver and audio output. Provides unmod-
ulated signal to Ltest local oscitlator. Provides separate audio
low-impedance output for signal injection into loudspeaker
voice coils to check speaker performance.

BUILT-IN METERED POWER SUPPLY FOR EASY SERVICING

Makes it easy to operale radio under tesl, while you inject
your own signals. Provides from 1 to 12 volts in 115 volt
steps. Supplies all bias taps that may be required.

Solve Every Service Problem and Profit
with a Modern B&K Service Shop. See Your

I g” Model 960

TRANSISTOR RADIO ANALYST

with Exclusive DYNA-TRACE
Single-Point Probe—and Built-in
Metered Power Supply and VTVM

Complete Transistor Radio
Service ShopinOne Instrument

I Signal-Generator, Power Supply,
! Milliammeter, VTVM, Battery Tester,
Ohmmeter, and Both in-Circuit and
1 Qut-of-Circuit Transistor Tester—
All in One

SIMPLIFIES IN-CIRCUIT TRANSISTOR TEST
WITH NEW DYNA-TRACE SINGLE-POINT PROBE

Unique single-point probe needs only the one contact to
transistor under test. No longer are three wires requived to
connect to emitter, hase, and collector. Cives fast. positive
meter indication. Saves time. Makes trouble-shooting simple
and easy.

BUILT-IN VTVM

Includes high-input-impedance vacuum-tube voltmeter,
which is so necessary for transistor radio servicing.

TESTS ALL TRANSISTORS OUT-OF-CIRCUIT

Meter has “Good-Bad” scale for both leakage and beta.
Also has direct-reading Beta scale, calibrated 0-150. Assures
quick, accurate test. Also automatically determines whether
transistor is NI’N or PN Meter is protected against acci-
dental overload and burn-out.

Model 960. Net, $9 995

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

K,

November, 1961 13

Caonada: Atlas Radie Corp., 50 Wingeld, Toronto 19, Ont.
Exporl: Empire Exporfers, 277 Broodway, New York 7, U.S. A,

B&K Distributor or Write for Catalog AP18-N
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CITIZENS BAND-

LESS SIGNAL LOSS WITH
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As serious operators are fast discovering,
arMpHENOL Polyfoam cable is the very best
choice for citizens band antenna systems.
Compared to RG-8/U, ampHENOL’s 621-111
Polyfoam equivalent has up to 359 less signal
loss. For the low power citizens band,
Polyfoam'’s low loss is a vital factor in
increased signal strength.

Polyfoam has other advantages. It's light-
weight and easy to handle. It assembles
quickly to coaxial terminations such as
AMPHENOL 83-1SP. And its cost is surprisingly
low. You can buy all this in low-loss
AMPHENOL Polyfoam 621-111 for a mere
3¢ more a foot than RG-8/U!

Insist upon genuine AMPHENOL Polyfoam
cable, available through your Authorized
AMPHENOL Distributor.

AMPHENOL DISTRIBUTOR DIVISION
BROADVIEW, ILLINOIS
Amphenol-Borg Electronics Corporation

www americanradiohistorv com

ago and the values are in the literature.
The lamps are used in operating rooms,
air ducts, TB wards, pharmaceutical
houses. and fooc establishments. Lamps
| have been shown to inactivate such
viruses as Asian (lu, polio, hepatitis,
encephalomyocarditis, mumps, mea-
sles. bacteriophage, and plant viruses.
The bactericidal radiation, photon per
| photon. is 500 to 1000 times more effec-
tive than ultraviolet from the sun which
everybody knows is germicidal. This
|racliali0n does not ‘“cook” the bac-
teria as would infrared radiation but
| actually inactivates some of the en-
zvmes, disrupts some of the nucleopro-
| teins that carry the hereditary charac-
teristies of the organisms and there is
| evidence that the cell wall is injured. All
ol these destructive processes may go
on at the same time. One can calculate
the amount of ultraviolet energy to (de-
stroy 50, 73, or 100 per-cent of the or-
ganisms. As an example, a 13-watt
germicidal lamp emits about 3.5 watts
of germicidal energy. The intensity of
this energyv would be 11.000 micro-
watts/em.” on the surface of the lamp.
Most organisms coming in contact with
such a lamp would be destroved in 0.5
second. At a distance of one inch from
this lamp, the intensity would be such
that most organisms would be destroyved
in less than 2 seconds. The number of
organisims destroved by smatler germi-
cidat lamps would depend upon the
| exposure time and radiation intensity,
Fvervbody would agree that the

“Precipitron’ is very effective in remov-
ing dirt from the air. However, there is
great need for small unirs as well. Some
of the present small units are more
effective in lilling bacteria, ionizing,
deodorizing, or removing dirt than
others. The lavman cannot properl:
make an cvaluation of these units. If
realistic standards were proposed as an
example by a scientific society on what
constitutes a purifier, it would not be
necessary to “search for the truth” and
many more purifiers would be sold.

. Nagy, Ph.D.

Advisory Engineer

Researely Department

Westinghouse Electrie Corp.

Bloomfield, New Jersey

Our article indicated that a properly
designed purifier wounld do a yood job
but that the very widely available. in-
expensive “electronic wir purifiers
would not fulfill many of the ertirura-
gant claims made for them —Editors.

ELECTRONIC OVERLOAD RELAY
To the Editors:

The parts list for the circuit ol the
electronie overload relay shown on page
39 of yvour August issue indicates that
S. should be a normally open push-but-
ton. The proper type of switeh for this
circuit is actuallv a normally closed
push-button.

[.eoNanrp TURKENKOPH
Brooklyn, New York

Reader Turkenlopf is. of conrse. cor-
rect since Wwith « normally open pushi-
[ button the plate voliane wonld not be
applicd to the thyratron. Editors. A

14 ELECTRONICS WORLD
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GET YOUR ELECTRONICS-TV-RADIO

HOME TRAINING FROM N.T.5. RESIDENT SCHOOL

BREAK THROUGH Over 1 City Block of Modern School BETTER
T0 HIGHER PAY, Facilities, Laboratories and ... MORE COMPLETE
GREATER JOB SECURITY Shops Housing Over .... LOWER COST
START NOW! Break through 1.000 Student ... WITH NATIONAL
il g e ' HGERES. SCHOOLS’ SHOP-METHOD
“'All-Phase” Trainin.g p-répéres 50'000 Graduates = HOME TRAINING!
Yor s high paying CAREER asa all over the World — e BETTER
MASTER TECHNICIAN in Electronics since 1905 - Training that is proved and

tested in N.T.S. Resident School

— TV — Radio. One Master Course shops and laboratories, by a

at One Low Tuition trains you ;
for unlimited opportunities in All School that is the OLDEST and

Phases: Servicing, Communications, LARGEST of its kind in the world.

Preparation for F.C.C. License, NATIONAL fEcinta: SCHOOLS ¥~ MORE COMPLETE

Broadcasting, Manufacturing, WORLD-WIDE TRAINING SINCE 1905 .. You learn ALL PHASES OF
Aqtqmation. Radar and Micro-Waves, Television — Radio — Electronics.
2/1';5(')';:;: xz;kgltNPGleg;& THE SCHOOL BEHIND YOUR P~ LOWER COST

e @ . . .. Other schools make several
secure future . . . a richer, fuller life HOME-STUDY TRAINING haon

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

ONE LOW TUITION!

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.

In these medern School Headquarters
| your Homie Training is
Classroom-Developed. Lab-Studio

‘ ! Planned, Shop-Tested,
K L 4 Industry-Approved,

h £V ™ Home Study-Designed.

B . gt L 38
por—— “k@”‘* - N.T.S. IS NOT JUST A

MAILING ADDRESS ON A COUPON
19 BIG KITS YOURS T0 KEEP N.T.S. is a real scheal . . . a world famous After you graduate you can open your
training center since 1905. Thousands of men own TV-Radio repair business or
from all over the world come to train in our shops, go Inte high paying jobs like these:
® Friendly Instruction and labs. studios and classrooms. Communications Technicians, Hi-Fi,

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

® Graduate Advisory Service way. You get lessons, manuals, job projects, personal Specialists, TV-Radio Broadcasting
S . consultation frem instructors as you progress. You build a Technician. Technician in

® Unlimited Consultation Short-Wave, Long-Wave Superhet Receiver plus a large screen Computers & Missiles, Electronics
® Diploma Recognized TV set from the ground up with parts we send you at no additional RelohechncianFopeC alist
by Industry cost. You also get a Professional Multitester for your practical n Micro-Waves and
job projects. The Multitester will become one of your most valuabie Servomechaisms. Expert

® EVERYTHING YOU instruments in spare time work while training, and afterwards, too, Trouble Shocter. All-Phase
NEED Many students pay for their entire tuition with spare time work. Master Technician,
FOR SUCCESS You can, 100 . . . we Show you how. Tv-Radio Sales, Service

SEND FOR INFORMATION NOW . . . TODAY! and Repair.
IT COSTS YOU NOTHING TO INVESTIGATE

RESIDENT TRAINING AT LOS ANGELES MAIL COU PON NOW FOR
If you wish to take your Electronics-TV- NATIONAL@ SCHOO
St itame creniesert | FREE BOOK S

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

write for special Resident School cata- Nmionul_Tuhni:ul Schools, Dept, PH-111
log and information, or check special No 4000 S, Figueroo St.. Los Angeles 37, Calif.

1

!

box in coupon. ob]igation. - AC;'\?I: LESBON | Please rush FREE Electronics- TV.Fadia ”
!
i

|
-
..

N - 1 “"Opportunity”’ Book and Actual Lesson.
o ﬁ;:’
ACCREDITED it P Nome Age
MEMBER salesman <Rl ]
will call. | IP' Address |
[
NATIONAL®AM SCHOOLS | o |
Chech here B interestod ONLY in Redident Training at Los Angeles.
WORLD -WIDE TRAINING SINCE 1905

4000 50. HIGUERDA SI., 105 ANGELES 37, CAUIE, 1.5, A TR meend I R _@

_—y
November, 1961 15
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TVL TWIST-LOK®
CAPACITORS

These tytics take on thc.mughcgt
TV and radio duty, give maxis
mum trouble-free service, without
HUMAIA! They arc dependable
at extremely high and low tem-

TVA ATOM®
CAPACITORS

Atom tubulars are service favor-
ites because they fit anywhere,
work anywhere. They're the only
small size 85 C (185 F) capaci-
tors in ratings up to 450 WVDC.
They have low leakage current,
long shelf life, and withstand
high ripple currents, high surge
voltages.

TE Litr

peratures. Cathodes are et.chcd
{0 meet the needs of high ripple
currents, high surge vollages.

L-Ly
CAPACITQ;;’.S’C®

The very best

liobind
Sffermemsfor,

VL VERTI-LYTIC*
CAPACITORS

These single-ended molded ty-
bulars are the ideal replacement
for units of this type found on
printed wiring boards.

Keyed terminals assure fast man-
ual mounting and correct polar.
ity. Resin ¢nd fill protects against
drying of electrolyte or entrance
of external moisture.

EVERY ’LYTIC
YOU NEED...

. g version ©f
s oeed circuit ver
he srinted ) R &
’tI;u: ’I}‘wisl-Lok. Unue::sald\dr-
replaces any of the pngte s
i av.
cuit ’lytics 10 use u;)l’ 1l
makcshift mounting & .:!;d e
apacitor or 2
ape capacitor Of &% o
(ll\ﬂmhiz no posssbxlu) of hig
eight. ..

resistance contacts.

SPRAGUE

THE MARK OF RELIABILITY

WORLID'S LARGEST CAPACITOR MANUFACTURER

16 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.

Send for
64 -Page
CATALOG

." he mat““) \
Field of |
Flectron®

NRI-0ldest and Largest Radio
Television School Now Offers

NEW HOME STUDY TRAINING
IN ‘& icirary ELECTRONICS

& MILITARY

This is the age of Electronics. Rapidly ex- =
panding uses for Electronic Equipment in!

industry, business, the military demands .«
more trained men. Prepare now for a
career as an Electronic Technician to
assure advancement or to profit from your
hobby. NRI now offers a complete course
in ELECTRONICS—Prmc1ples Practices, Maintenance.
Computers, telemetry, automation, avionics are changing
our world, yet all employ the same basic principles . . . and
that is what this NRI course stresses with illustrated
lessons and special training equipment. Mail card below.

NEW HOME STUDY TRAINING
FOR YOUR FCC LICENSE

38R An FCC Commercial License combined
I ¥M with NRI time-tested training can be the
keys to a better future for vou with higher
pay, interesting work, more rapid advance-
ment as the rewards. Prepare at home
A quickly for your FCC examinations through
NRI’s new, low-cost, special training. Like other NRI-
trained men, you can be monitoring TV shows, radio
broadcasts, operating shipboard and aviation radio, or
holding down other important jobs. Get full details—
mail the card below.

FOR MORE INFORMATION-TURN PAGE

Cut Out and Mail—No Stamp Needed

NATIONAL RADIO INSTITUTE
NR' WASHINGTON 16, D.C.

Send me your Electronic, Radio-T'V catalog without cost or obligation.
I am interested in the course checked below: (No representative will call.
Please PRINT.

O INDUSTRIAL ELECTRONICS [ COMMUNICATIONS
O FCC LICENSE [0 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

AL

FOR EVERY ENGINEER

Choose from 4 Courses

2

INDUSTRIAL ELECTRONICS

lLearn Principles, Practices, Maintenance
of Electronic 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, Sterec Hi-Fi, PA systems,
etc, A profitable, interesting field for a
spare-time or full-time business of your own.

SEE OTHER SIDEEEK

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.,

ﬁ Cayuga, N. Y., says of his position with The G. E. Advanced
= 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.

g;@

\
*-:
Y

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.”

2 )
T

. 4
ﬁ FROM FACTORY LABORER TO HIS OWN BUSINESS that rang up
e sales of $158,000 in one year. That’s the success William
; F. Kline of Cincinnati, Ohio, has had since taking NRI
\ ‘ = 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 Avenue
Washington 16, D.C.

NRI IS OLDEST—LARGEST .
SCHOOL OF ITS KIND

W

FIRST CLASS

(Sec. 34.9, P.L.&R.)

Washington, D.C. 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.

S
& N
'?!‘

MAIL POSTAGE-FREE CARD
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LAFAYETTE

340 PAGE 1962 - 1982
ELECTRONICS CATALOG e -

AL OLPARTMINTS Wataw 1 100
IROUSTEIAL LLECTHONIC DIYISIONS Phvms By Sow Page 3

“America’s Hi-Fi & e o e e

x
Tmass v | yms pommi
, Ty by sam T LG ot e B

Electronics Shopping Center’ . =T R

Yours free for the asking — the biggest, best and
most comprehensive catalog in the 4l-year history
of Lafayette Radio. Audiophite, Experimenter, Hobbyist, Technician,
Engineer, Student, Serviceman, Dealer — you'll find what you want
in this latest Lafayette catalog.

LARGEST STOCK SELECTION. Stereophonic Hi-Fi equipment, Citizens Band,
Ham and Amateur equipment, Radio & TV parts, Optics, Industrial Supplies,
and much more, including all the favorite name brands.

LAFAYETTE EXCLUSIVES. Featured are the famous Lafayette Kits . . .
dollar for dollar the best value for vour money today. You'll also see
hundreds of Lafayette specials...available only from Lafayette. And,
as always, SATISFACTION GUARANTEED OR MONEY REFUNDED.

LOWEST PRICES. You'll save money too with Lafayette’'s low, fow
prices. The lowest prices are always in the Lafayette catalog.

7 10,000 3 = . .
orias Pamdral 24-HOUR SERVICE. Quick, courteous service is your guarantee

COMPLETELY WIRED, / MULTITESTER at Lafayette. Most orders are fully processed within 24 hours
FU,,'-E'- |55'ZE TUBEJ,EgsT“ TE-10. _.9.95 after receipt in the mail Order Division.
\ NEW EASY-PAY PLAN.
o " Now, NO MONEY DOWN ...
y up to 24 months to pay.
e comBn R e
“ M N R IVER
h‘ xr-m'g, Kit 64.50
v/ HE-10, Wired 79,95

i 9-TRANSISTOR
| CITIZENS BAND
“WALKIE TALKIE”

__ | HE-29A each 39.95
- 2.for 78.88

!' j)
TRANSISTORIZED
PORTABLE TAPE RECORDER
RK-125 29.95

MULTIPLEX TUNER
AT-700 . 124.50

- el ol @ & O S O @ O 05 o i Sn TR Em am Em .

LAFAYETTE RADIO,DEPT. RK1-1
P.0. BOX 10,SYOSSET, L.1,, N.Y.

LAFAYETTE'S

NEW MAIL ORDER HEADQUARTERS

111 JERICHO TURNPIKE

(2 Blocks West of South Oyster Bay Rd.) (7] Rush my FREE Lafayeite 1962 Catalog 620

SYOSSET, LONG ISLAND, NEW YORK [] Please send me #_____. shipping charges coliect. : i
=5 Watch for Upenmg ! wn enclosing $______ Yo buces 1
A B 3 ' Name i '

e A BT A e
=% ﬁ\ﬁ_!!__-;l“ o e \ Address - ) i
) ‘ City Zone State )

-----ﬂ

November, 1961 19
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Electronics World L4 resten

Product Test Report

PREPARED BY HIRSCH-HIOUCK LABORATORIES

University ‘“Medallion XII'” Speaker System
Fisher X-1000 Integrated Stereo Amplifier
RCA WV-120A Power-Line Monitor

Eico Model 260 A.C. Volt-Watt Meter

anced sound. Below 100 cps there is a
substantial peak of about 10 db at 80
to 90 cps. below which the response
falls to 13 db (referrved to the average
mid-range level} at 28 cps. The har-
monic distortion remains very low at the
lowest frequencies, however, which in-
dicates that the speaker can be “pushed’
harder to extend the low end without
overload or break-up. It must be pointed
out that these response curves do not
necessarily show the performance of
the speaker in all environments, but do
suggest its behavior in a room of usual
propotrtions.

The tone-burst photos, at 900 and
2800 cps. show very good transient re-

University ‘“Medallion XII'" Speaker System

For copy of manufacturer's brochure. circle No. 57 on coupon (paye 136).

HE University “Medallion XII" is

a compact floor-model speaker sys-
tem, measuring 24'2” high x 17" wide
X 137 deep. It is a three-way system,
with a 127 high-compliance woofer, an
8" mid-range speaker, and a “Spheri-
con” super tweeter. The crossover fre-
quencies are 600 and 4000 ¢ps. The nom-
inal input impedance is 8 ohms, although
a 16-ohm amplifier tap may he used.
The enclosure incorporates what U ai-
rersity calls “radiation resistance load-
ing.” This is essentially a ducted-port
enclosure, with a evlindrical duct. The
“Medallion XII'" offers an interesting
solution to the problem of adjusting
speaker levels. The mid-range speaker
has a two-position switch, marked “Nor-
mal” and “Max. Presence.” In the latter
position the mid-range level is elevated
to give greater projection of program
material into the listening room. The
super tweeter has a level control marked
“Brilliance.” Both controls are on the
front of the unit, on the speaker board
itselt. Once they have been correctly
set. the speaker grille. in its wooden
rame (available in several styvles) is
snapped in place and the controls are
secure from accidental displacement.
The only access to the system when the
grille is in place is through the two
input terminals on the back of the cabi-
net, The cabinet may he operated on
its side or bottom and a matching base

20

sponse. There is little overhang follow-
ing the burst and only a slight overshoot
at the beginning of the 2800 c¢ps burst.

In listening tests, the “Medallion XII”
proved to be a pleasantly bhalanced,
smooth-sounding speaker. Many per-
sons will prefer somewhat more high-
frequency 1response. which is available
by increasing the brilliance control. The
hottom end sounds slightly heavy, prob-
ably due to the peak, but the true bass
response extends all the way down and
can be felt as well as heard,

The *“Medallion XII" packs a lot of
performance into an attractively styled
compact cabinet, \With its brilliance and
presence controls the user can, to a
large extent. tailor its sound to his taste.

The system is available unfinished at
813495 and in various furniture fin-
ishes at S139.95, Front-grille frames
and bases are available separately.

(Manfacturer's comments: We note
that yous high-freguency meuswrements
exrtend owly 16 15 ke, Onr medasurements
on the high-frequency response of this
sysftem indicate that, 1weith the “Bril-
liunce™ control fully clockirise, response
cricnds fo 22 ke, within less than 3 db.
Also. custoniers uppreciate the inter-
changeable grilles 1wehich permit modi-
fying the style of the cabinet in the
cirent that the purchuser’'s tustes or
room decor change subsequent to pur-
chease. A

is available in a variety of finishes.

The “Sphericon” super tweeter is a
tiny unit with a phenolic diaphragm
and a plastic horn and diffuser. It js
mounted forward of the speaker boaurd
by an inch or two. The instructions sug-
gest that the tweeter level be advanced
only enough to just make the listener
aware of the presence of highs. We did
s0, ending with the level control near
the center of its rotation., The presence
switch was left in “Normal” position.
‘The frequency response was measured
indoors, at eight different microphone
positions and two speaker locations in
the room, Tone-burst photos were taken
to illustrate transient response at typi-
cal points in the spectrum. The har-
monic distortion was measured at low
frequencies, with 1-watt input to the
speaker.

The average of the ecight response
curves shows a good, smooth wide-range
response from about 100 1o 15,000 cps.
‘I'here were no significant peaks or holes,
even at the crossover frequencies. If the
middles and highs had been brought up
somewhat, which could have been done,
the response curve would have been
even (latter. The settings used, however,
produced the most pleasing and bal-

T 1."(7‘5. '\i , i.fj“::.;t
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Fisher X-1000 Integrated Stereo Amplifier

For copy of manufucturer’s brochure, circle No, 58 on coupon (pugye 136),

HE Fisher X-1000 is an integrated channel or 110 watts total IHFA music-
stereo amplificrr with an unusually power output rating. It features, in ad-
high power rating—50 watts rm.s, per dition to the normal complement of

ELECTRONICS WORLD
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TWENTY-FIVE THOUSAND DOLLARS IN RESEARCH TIME
«» » NOTHING LIKE IT ON THE MARKET!

Minivac

scientific exploration ... education...
experimentation at the 24" console
of this amazing computer

MINIVAC 601
is a unique digital _
computer — the small g
brother of huge electronic

brains that are the newest tools
of science and industry. MINIVAC

A complete set of 6 instruction

h Prfarrt _ has memory — it thinks . . . it can
mﬁ:}:g; '&‘;Rdeﬁ'm&%gn%[ﬁﬁ even play games. It prepares teenagers and adults for the world of
“What is a Digital Computer?”,  'O7OTOW vate proiect by Dr. Claude E. Sh D
“HUW CUmputerS Make Loglcal reated as a private projec Yy ur. auae t. annon, now onner

Decisions”", **How Computers Do glbczlfe_ssgr _c|>f Sfcien?e, _MIT,I and developed byfthej SDIC stcz, f\é\INIVAC
Arithmetic™, *'How Computers is built of professional components to professional standards.
Work for Man"" and “MINIVAC It opens the way to exciting experimentation with circuits that solve
’ problems and make decisions. It enables you to duplicate contro! systems
like those used in advanced missiles. You may program it to demonstrate
data processing techniques used in business. Hundreds of experiments are
contained in the booklets. But this is only the beginning. The only limit
to MINIVAC's accomplishments is the imagination of $8 500

the machine’s master.

M 0
[ F I P P X 2 7 7 F 2 2 7 7 R 2 R X 7 N B B 2 B 2 3 3 3 B 3 3 3 ]
Scientific Development Corp., Department of Electronics

]

1

: 372 Main Street, Watertown, Massachusetts :

SCIENTIFIC DEVELOPMENT 1§ Geemen . o
3 ease send free brochure giving complete information on '

CORPORAT'ON g Minivac 601. . what itis. . what it does. . .how it operates. ¢

. [ []

Department of Electronics B NOMEysemyurarvarreassvyrenenerevemsvoraneyommas '

: Address. . . ... . ... e oL, o o M el e :

372 Main S1,, Watertown 72, Massachusetts B il e n = s perfe v m gy o Zone . . o Stateh d aa s s dia ]
[} ]

November, 1961

»
-
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STILL THE FINEST

Since its introduction, the Swiss-made Thorens TD-124 transcription turntable
... like the violins of Amati, Guarnieri, and Stradivari ... has been accorded the
accolade of crities as a superlative contribution to nrusical enjoyment. It is even
mote so, today, when by a word to your hi-fi dealer you can mate the almost miero-
scopic precision of the TD-124 with the flawless performance of the Ortofon arm
and cartridge. At your dealer or the N. Y. Hi-Fi Show Room of ELPA Marketing
Industries —sole U.S. Representatives for Thorens and Ortofon products, 110

Guaranteed for one full year. Sold only through carefully selected franchised dealers.

THORENS

FAMOUS SWISS HI-FI COMPONENTS » MUSIC BOXES « SPRING-POWERED SHAVERS + LIGHTERS

A Division of
ELPA Marketing Industries, Inc.
New Hyde Park, New York

www americanradiohistorv com
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| controls. several less common f{unctions

which will be deseribed later.

LEach power amptlifierr section of the
X-1000 uses a pair of E1.34/6CAT's. op-
crating with fixed bias. There is a d.c.
balance adjustment which varies the
bias differentially on cach pair of out-
put tubes. The phase-inverter stage has
a balancing adjustment to supply syvm-
metrical drive to the output tubes.
Ahead of this is an EF86 gain stage. to
the cathore of which the over-all nega-
tive feedback is applied. Up to this point
the amplifiers are quite conventional in
appearance. but in the carlier stages
they depart from run-of-the-mill cir-
cuitry.

For example. the tone conirols are
of the feedback tvpe. with absolutely
no effect on mid-frequency gain. They
are driven from cathode-followers and
isolated from the main power amplifier
by a gain stage. The rumble and seratch
filters, unlike many such circuits. have
sharp cut-off points and 12 db/octave
slopes, and cut out the required portions
of the speetrum with a minimum of in-
terference to the program material.
Theyv use feedback around multi-section
RC filters 10 obtain the desired charac-
teristics and the resulls are most satis-
factory.

The phono equalization is also hy
means of feedback eireuits around a
two-stage amplifier. There are two in-
dependently selected phono inputs, one
of which is RIAA equalized and the
other of which offers a choice of RTAA
or the old Columbia LP characteristic.
lEaeh phono preamp has its own front-
panel level control, which enables the
master loudness control to be set up for
proper Fletcher-Munson compensaiion.
The phono preamps also have playvback
equalization for tape heads. for both
T'5 and 3% ips. as well as a lat-gain po-
sition for a microphone input.

Other inputs include a tuner and two
auxiliary high-level inputs. One of the
latter has level-set controls on the rear
of the amplifier. performing the same
funetion as the front-panel level con-
frols for the low-level inputs. The
X-1000 has the usual tape monitor fa-
cilities, for listening to the program
rom a three-head tape recorder while
it is being recorded. As with most such
arrangements, none of the tone controls,
volume controls. or filters is eifective
on the output to the tape recorder.
However, when listening to a previously
recorded tape, switching the input to
“Aux. 1" connects the tape playback
amplifier so as 1o have full use of the
amplifier’s control facilities, even if the
recorder is connected to the “Tape
AMon.” jacks. This is a somewhat more
| tlexible arrangement than is usual in

ELECTRONICS WORLD
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STOP

AND SHOP

Look for this convenient display at your Electronic Parts Distributor (listed in the
column at right). A full assortment of famous 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 "In-
dustrially Rated' Y HP saw—
equally great for 6 logs and
delicate pattern work. Cuts vir-
tually any material quickly,
cleanly. Complete with 7 blades,
rip guide, circle cutter. $44.95.

PROFESSIONAL
SOLDER GUNS

The standard of the Electronic
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.

UNIVERSAL
SABRE SAW

Lightweight and extremely ver-
satile! Easily cuts 2 x 4's and
fine scrollwork . . . any shape.
Cuts wood, steel, wallboard,
plastic, leather—anything nor-
mally cut with any saw. Powerful
UL Approved motor. $26.95.

WORLD'S
FINEST
SANDERS

Choose from 3 models—all
straight-line fine-finish 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.

S0 0000000000000 00RRR000000 0000 0000000000000 0 00000000 0CRCEPRNRISIRIRTLIY

2-SPEED
DOUBLE-DUTY
DRILL

No other drill like it! Big %°
geared chuck—2 speeds, Change
from 1000 RPM (heavy duty) to
3000 RPM (delicate work) in sec-
onds. 2 ball thrust bearings . . .
oversize oilite bearings. Drill,
polish, sand, grind, wire ibrush,
mix paint—you name it. Most
versatile tool in your workshop.
$29.95.

5810 Northwest Highway, Chicago 31,1Il.

N * . .
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famous micro-gap
replacement
SPEAKERS

Better response — better sound
reproduction than original equip-
ment! Better customer response,
too, when you install Utah Micro-
Gap replacement speakers. Sin-
gle-packed in custom.fitted car-
tons. lllustrated above:

EY SP6ONF 6x9" Oval Inverted
Auto Speaker[EISP12J 12" Round
Speaker [ SP4A 4" Square Out-
door Speaker [ SP69G 6x9" Oval
Auto Speaker [@SP8NF 71" In.
verted Pin Cushion Speaker.

Write for illystrated literature

AP M,

H

24

UNTINGTON,

INDIANA

stereophonic amplifiers of this type,

The “Mono-Stereo” mode switch on
the front panel has seven positions:
“Bal. R” and *“Bal. L” which respec-
tively connect the paralleled channel
A and channel B inputs to the right-
channel speaker only and to the left-
channel speaker only; “Stereo”: “Re-
verse’’ (which interchanges the two
channels): “Mono Phono,” which con-
nects the two inputs in parallel and is
effective on all inputs: and “A” and “B”
which connect the selected channel in-
put to both speakers. A system of col-
ored lights on the panel indicates the
mode of operation, although we found
this more confusing than helpful, A row
of slide switches controls the rumble
filter, scratch filter, reverses phase of
one channel, and inserts a three-head
tape recorder in the signal path.

Three other front-panel controls are
noteworthy. A center-channel volume
control, with switch, controls the level
of a mixed signal to be supplied to a
separate amplifier for driving a middle
speaker. This can be of value if the
speakers are spaced too widely or if
excessive separation of the program oc-
curs on the record, A center-channel
speaker can be driven directly, without
an external amplifier, in which case
this control acts as an “on-off” switch
rather than a level control,

A pair of concentric controls labeled
“Spacexpander” and "Dimension” com-
plete the picture, The former duplicates
the level contro!l of the Fisher reverbera-
tion unit, for which input and output

Jacks are provided. The latier is what
is usually called a “‘blend” control, which
mixes the two channels in varying de-
arees to produce anything from full
stereo to mono reproduction.

It can be seen that there is a certain
amount of duplication of function in the
X-1000, particularly in the matter of
blending and filling a center “hole.” In
most cases only one of the several pos-
sibilities would he used. but they are all
there to suit any taste.

We tested the Fisher X-1000 with
both channels loaded and driven simul-
taneously. and using steady-stage r.m.s.
power measurements. This is a much
more severe test than the usual music-
power rating of one channel at a time,
but one which we feel is more realistic.
As the distortion curves show. the
X-1000 acquitted itself well, At 27, IM
distortion each channel delivered 57
watts, or a total of 114 watts, At any
power likely to be encountered in home
use, the IM distortion was less than a
few tenths of a per-cent, The 20-cycle
harmonic distortion was somewhat
higher, but the amplifier still delivered
30 watts per channel at 20 cps for only
27¢ distortion,

The tone control and filter response
curves, taken at a low level, illusirate
the complete lack of interaction between
controls and the nearly ideal filter
curves. The sensitivity of the X-1000 is
high, only 1 millivelt at the phono input
being needed to drive it to 10 walts
output; 75 millivolts at a high-level in-

(Continued on puge 1041

T T T LS SN T o B e B T T
LT 1 R : . s e 2 v e N A R
T - N RN H J i
+29) i — : I ; i T
dmax pass 44 oL : B TT ey I T
) . 1 1 - 1
s e~ : : i 1y f - |
Ak NAT I DR ] Jwax Them ’
i N 1 i : - A
+ Bt : i j
8 l o ' ; ; B S SO Jid=
. : N o : i
+5H—+ : : j
I N ; LT
o [ =1 Jriari s o T T T TeaTl ]
a0 T T 3 e E L.
- Cuzl i w0 T N bt N N D s
I R D A S e i SR TN
€ LT T F rumee = r NG  'scratch |
- S 3 : R EENA .
@ . (‘—T FILTER ‘ e RneEiNE N \FILTER
S O S0 I SO O [ LN IS
‘sr/ U T L Twn, Bass 777777 Cowin TREBLE SR 1N :
(T LI [ ik et 4 __':QKZ-”
P uy ! d
~20 : e
LV TTH T , jeome T TITOT ==
25 l : ~ i LOUDNESS CONTOURS———— _'/ \
L ST U R S S e i Ol O I 0= ot W
ll ] 1h | i fot e -3008 | A SR
-3 - B e G " 1 B T N
. = O DL = W2 A W 0
) 50 100 200 500 IKC. . 2KC. SKE. oK. 20KC.
FREQUENCY~-CPS

www americanradiohistorvy com

ELECTRONICS WORLD


www.americanradiohistory.com
www.americanradiohistory.com

* BASIC MATHEMATICS, Norman H. Crowhurst, 4
volume 'pictured-text’ course makes it casier than .
ever before possible to learn all the math you will »
need 10 know to spevd your progress in electron-
ics. Here's what the CHLARLESTON EVENING POST
say about If the next volymes are anything ilke
the first, then the series is something that has
been needed for much too long a time.” Treats all
the various branches of mathematics in one con-
tinuous development of mathematies, "Thus arith-
metie, algebra, geometry, trigonometry. caleulus

heretofore considered unrelated in specialized
areas of mathematies are treated together at pro-
ressively rising Jevels, Available now-—Volume I.
Arithmetie As An Outgrowth of Learning to
Count, $3.90. Volume !, Introducing Algebra,
Geometry, 'Irigonometry As Ways of 'Thinking in
Mathematies, $3.90. Volume 111, Developing Alge-
bra, Geometry, Trigonometry, Calculus as Work-
ing Mecthods in Mathematics, $3.90. Volume IV,
(available April 1962) Develohing Algebra, Geom-
etry, Trigonometry, Calculus as Analytical] Meth-
ods in Mathematics, $3.90.

BASIC RADIO, M. Tepper. 6 volume 'pictured-text’
course enables you to understand the fundamen-
tals of radio communication. No previous knowl-
edige of eleetricity is reyuired——the course teaches
it. Basic Radio will enable you to read schematie
recognize circuits used in radio equipment, under-
stand e¢lectricity and magnetism, circuit combo-
nents, vacuum tubes, power supply, oscillators
and awmplitiers and their use in radio receivers.
You are made thoroughly familiar with semi-con-
ductors and transistors: transmitters, antenna
and transmission lines. 6 vols., soft covers, $13.B5;
6 vols,, cloth, $14.85.

HOW TO AVOID LAWSUITS IN TV-RADIO-APPLI-
ANCE SALES & SERVICE, Leo Parker, ® When can
a serviceman collect for repairs” ® When is a
service guarantee enforceable? ¢ When can a
serviceman demand cash payment? ® When does
a lien protect a serviceman? ® How can a knowl-
cdige of contract luw carn profits” ® How valid .
are written contracts” ® What are the insurance
laws” ® These are just a few of the vital ques-
tions that are answered in this book written by
un experienced lawyer. It covers many situations
that you may face if you sell equipment, enter a
home to service it or reveive wuipment for serv-
ieing in your shop. £253, $1.00.

FM STEREOQ MULTIPLEXING, Norman H. Crowhurst.
Covers the most tinely, exciting arca of audio.
Of great value to the service-technician, student
and unyone who intends to buy new FM stereo
uiptient or convert his present system to FM
sStervo. 1t tells you how M Sterco works. 1t shows
you and explains the typical receiver cireuits in
1he vquipment available on the market. The infor-
mation on conversion of monaural FM tuners into
terco units is complete, It includes antenna in-
stallation, matehing ditferent adapters to different
tuners: matching adapters or tuner to a stereo
system. Several chapters are devoted to servicing,
alignment, performance checks and general
trouble-shouting procedures. 2232, $1.50.
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E-BOON' COURSES ON

FAMOUS "FICTUR
ELECTRICITY, ELECTROMICS, SERYDS

BASIC ELECTRICITY ® BASIC ELECTRONICS
e BASIC SYNCHROS & SERVO-MECHANISMS,
vVan Valkenburgh, Nooger & Neville, Ine.
BASIC ELECTRICITY, 5 volume picture-book course
eivilian version of the extremely sucevssful illus-
triated training course used by the U, S, Navy to
turn out trained technicians in record time.
‘... The discussions are so lucld thot almost ony-
one could leorn, even by home study . . .
NATIONAL SCIENCE TEACHERS ASSOCIATION, §
vols., soft covers, $11.25: 5 vols., cloth, $12.7S.
BASIC ELECTRONICS STANDARD S vOlL. COURSE.
Available as heretofore, The d-volume civilian ver-
sion of the U. 8. Navy course. “... o better and
qulcker way to teach and leorn . . ."'— ¥T. GORDON
KOMBLER. Set of vols, [ to V in soft covers, $11.25;
all 5 vols. in cloth binding, $12.75.

wer uniesr moted
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LET THE TOP AUTHORITIES
HELP YOU SUCCEED IN ELECTRONICS
...THROUGH RIDER BOOKS

BASIC ELECTRONICS VOLUME 6 ONLY. For the
great many tens of thousands who have completvd
the 5-volume course, the 6th volume on semi-con-
ductors, transistors and FM is n book which you
should own. *. . . highly recommended; the se<tion
on tronsisters alone is worth the price of admis-
slon.” —POPLLAR ELECTRONICS, Soft cover, $2.90;
cloth, $3.95.

BASIC ELECTRONICS EXPANDED COURSE. The in-
tegrated expanded course consists of 6 volumes
including the 3 volume standard course, plus the
6th volume which eXpunds into the areas of semi-
conductors, transistors. and freyuency modula-
tion. Set of vols. I to VI, soft covers. $13.85;
6 vols., cloth, $14.85.

BASIC SYNCHROS & SERVOMECHANISMS. " . , .
Lavish yse is made of illustrations . . . ond the
accompanying text Is concise and simply worded."”
LIBRARY JOURNAL, 2 vols., soft covers, $5.50; both
vols. in one cloth binding, $6.95.

FRIGUENCY MODULATION

PRINCIPLES OF FREQUENCY MODULATION, B. &,
Camies, "The well-rounded expertly preosented
text. —NEW TECHNICAL BooKs, $3.50.

FM LIMITERS AND DETECTORS, A. Schure. Ph.D.,
.90, STERECPHONIC SOUND (2nd ed.) Noriman
H. Crowhurst, $2.90.

FM TRANSMISSION & RECEPTION (2nd ed.) Rider

& Usian, cloth, $7.50.

FREQUENCY MODULATION, A. Schure. I’'h.D.. $.90.

TRAMEISTORS

FUNDAMENTALS OF TRANSISTORS (2nd ed. rev,
& enlarged), Leonard M. Krugman, I'. E. "Few
who are interested in transistors con afford to be
without it.'' — WIRELESS ENGINEEL. $3.50; hard
cover, $4.50.

BASIC TRANSISTORS "'Pictured-Text Course.”’ Alvx.
Schure. I'h.D. ' ..reodily understandable with-
out an Instryctor and seltable for individual os well
as classroem study”—PRODUCT ENGINEERENG. Soft
cover, $3.95; cloth, $5.50.

PRINCIPLES OF TRANSISTOR CIRCUITS, 5. W. Amos,
B.Se., $3.v0.

FUNDAMENTALS OF TRANSISTOR PHYSICS, 1. Gotl-
livh, B.5., $3.90,

INTERNATIONAL TRANSISTOR SUBSNI’UY_ION
GUIDEBOOK (4500 direct substitutions), Keats
Pullen, Jr. ‘'Possible substitutions deemed 'doubt-
ful', that Is they work only in some coses, were
omitted . . . thus, substitution guide Is o 'safe’
guide.'’ NDUSTRIAL ELECTRONIC ENGINEERING &
MAINTENANCE, $1.50.

TRANSISTOR ENGINEERING REFERENCE HAND-
BOOK, H. E. Marrows, cloth, $9.95.
SEMI-CONDUCTORS & TRANSISTORS (Electronic
Technology Series), A. Schure, I’h.D., $2.90.

COMPUTERS

BASICS OF DIGITAL COMPUTERS, John 8. Murphy
(3 volume ('pictured-text’ course). “‘Provides &
quick and thorough insight Into the ABC's of digl-
tal computers.”- -OFFICE AUIUMATION NEWS BUL-
LETIN. 8 vols., soft covers, $8.40; cloth, $9.50.
BASICS OF ANALOG COMPUTERS, T. Ib. Truitt &
A. E. HRogers. ("Pictured-Text” Course). “Flrst
comprehensive work on log comp 3 copabl

of exploining to almost anyone the baslc principles
involved, as well as their proctical applications."

DESIGN NEwS. (loth. $12.50.

DESIGN OF TRANSISTORIZED CIRCVITS FOR DIGI-
TAL COMPUTERS, Alraham [ Pressinan, M.S, ...
by for the most comprehensive coverage on thils
subject to date . . . vseful to circuir designers in
the computer field.”"—HReviewed for the I'ROCEED-
INGS OF LEE by Williamy B. Cagle, Bell Telephone
Labs.. Whippany, N. J. Cloth, $9.95,

SPACE AGE TECHMOLOGY

BASICS OF MISSILE GUIDANCE & SPACE TECH-
NIQUES, Marvin Hobbs, P.E. {'Picturcd-Text’
Course). "Tell the misslle guidonce story to the
electronies man.” — kabIV ELECTRONICS, 2 vols., sofl
cover, $7.80; cloth, $9.00.

BASICS OF GYROSCOPES, (arl LEE.

1 . Machover,
" Pictured-"Text® Course). “Bramatic and forceful,

yel extremely lycld approoach . , . very useful."

INDIAN & EASTEKRN ENGINEERN .2 vols., soft covers,
$6.90; cloth, $7.75.
FUNDAMENTALS OF RADIO TELEMETRY, Marvin
Tepper. . . . will make important telemetry fun-
damentals crystal clear to the cngineer or loymon
new fo the subjeet’ -POI'ULAR ELECTRONICS, $2.95.
EFFECTS OF NUCLEAR RADIATION ON MEN & MA-
TERIALS, T. C. lulvey, PhD. . . . a very lucid
and right to the point explonation of the effect of
nuclear radiation on men ond materials.” —THE
NAVY NEWS REVIEW, $1.80,
FUNDAMENTALS OF NUCLEAR ENERGY AND POWER
REACTORS, Henry Jacobowitz., *'If yeu want o
basic understanding of the atom reoctor principles
this is the book for you."—IuIULAR ELECTRONICY,
.95.
INTRODUCTION TO ATOMIC ENERGY, William At-
kinson. *lucid discussion of the fundamentols of
atemiec energy.'’—sCIENCE REVIEW. William Atkin-
son, $1.35.

TELEVIFION

BASIC TELEVISION ('Dicturvd-Text' Course), Alex
Sehure, Ph.D), ... the most understandable pre-
sentation of the besic theory operation and cir-
cuitry of black and white television ever pub-
Nshed.""—ELECTRONICS & COMMUNICATIONS, 5 vols.,
soft cover, $11.25; cloth, $12.7s,

VIDEQO TAPE RECORDING, Julian DBernstein, A
fine overall survey in o field that is becoming in-
creasingly Important te the TY industry.”’-—BROAD-
CASTING, cloth, $8.95.

TELEVISION—HOW It WORKS (2nd ed.}, J. Rich-
arl John-on. "“Comprehensive and definitive.''-
ELECTRONIC TECHINICIAN, $4.60; cloth, $5.50.
REPAIRING TELEVISION RECEIVERS, Cyrus Glick-
stein, $4.40.

HOW TO TROUBLESHOOT A TV RECEIVER (2nd
ed.), J. Richard Johnson, ". . . Mow to find the
cause of trouble in o television receiver in the
shortest time.' — ELECTRONIC ENGINEERING, $2,90.

MAGNETIC AMPLIFIERS Principles & Applica-
tions, Paul Mali. ... o goed first beck en the
subject for technicians ond students.'’ — Labio
ELECIRONICS, $2.45,

INTRODUCTION TO PRINTED CIRCUITS, R, I.. Swig-
gewt. “nicely lllustroted, cleorly explained, this
book is well recommended.'’ ELECTRAONIC 1ECHINI-
ciaN, $2,70,

BASIC AUDIO, Norman H. Crowhurst. ('Pictured-
Text” Course). . . . effectively a complete
course In basic audie theory. —FuI'ULAR ELECTRON -
s, 3 vols., soft covers. $8.70; cloth. $9.95.
BASICS OF PHOTOTUBES & PHOTOCELLS, Davil
Mark. ''Students, techniclans ond engineers shouyld
find this book of value . . ." -INLUSTRIAL SCIENCE
& ENGINEERING, $2.90.

BASICS OF FRACTIONAL HORSEPOWER MOTORS &
REPAIR ('Pictured-Text’ Course}, Gerakl Schweit-
Zer, “'Practicol, easy-to-ynderstand explanation on
the principles of aperation of various metors”
DESIGN NEWS. Soft cover, $3.90; cloth, $4.90.
BASIC PULSES, 1. Gottlich, F.1I. . ., , highly plc.
tured approach . . . mokes this cosy reoading.”-
FRODI'CT ENGINEERING. Soft cover, $3.50; cloth,

75,
METALLIC RECTIFIERS & CRYSTAL DIODES, Thuo-
dore Conti. . . . comprehensive but basic approach
oo ELECTRICAL EQUIMMENT, $3.50,
HOW TO READ SCHEMATIC DIAGRAMS, D. Murk,
‘. . . o worthwhile atquisition for anyone who Is
beginning te fcel his way in electronics'’— LIEC-
TRONICS ILLUSTRATED, $3.50.
BASIC ULTRASONICS, Cyrus Glickstein  ("Picturcd-
Text' Course). "An excellent introduction to vitra-
sonics . . . heartlly recommended.”  PROCEEDINGS
OF THE LRE Soft cover. $3.50; cloth, $4.40.
UNDERSTANDING MICROWAVES (aridied  re-
print), Victer Young 1I'h.). "It Is not an casy tosk
to write a good book on microwoves without re.
sorting te deep moth, This author has done it
RADIO ELECTRONICS, $3.50.

SHORTWAVE PROPAGATION, Stanley Lein-
woll. “Just right for amateur interested In lono-
spherle propagation ta physicists and engineer...”
— 3T, $3.90.

Visit your clectronic parts distributor.book store, or order direct from publisher. Free catalog of all Rider titles. Write Dept. EW-11

JOHNM F. RIDER PUBLISHER INC., 116 West 14th Street, Mew York 11, M. Y. a divisian of Mapsen Publishing Compaay. Inc

November, 1961
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SAVE $2.00!

Maoke your service library
complcte! Get both these
fomous Ghirordi books at
@ saving ef $2.00 under the
regulor price. See MONEY-
SAVING COMBINATION OF-
FER in coupon.

284

OYs81qn0s; 10n10

Cut Radio
Television Test
Time IN HALF!

In modern electronic work
it's what you know about
using instruments that

really counts!

Fhis big 316-page
FLECTRONIC TLST
DURES manual with its more
t 19t illustrations, pattern
photas  and  procedure  disgr.uns
teaches you to test any Circuit,
cquipment  ar  component in 2
traction of the wual time. In
brief, it is o complete course in
instrument testing lc_cl*mque,! Covers
wavs of doing jobs. For instunce, you

HASIC
PROCE

Profess
ditferent :
learn o check for distortion by the “scope. rejcction

distortion meter. wave analyzer
You leifn to meisure re-
itamumeter, volt
and so

tter, hammonic
wooscillator methods.
sistance wath o current mcter, o4 v
meter, ohmmeter. or via the bridge method
i through all types of testing.

Includes Current checks; messuring Power, Ca
pacitince. Resistunce. AL, RF. Phase, Distortion
& Maodulation; testing Tubes :nd Semiconductors;
testing Ampliners; cheching Sensitivity, RF Gain,
Fidehty, AVC Valtage. ctc. Even includes indus.
trial electronic test procedures. Everything is seally
complete—and written so you can understand it!
Price £8.00.

Order RASH LLECIRONIC TEST
I'ROCEDURES ia coupan,

26

You can
vquipment lots caster, faster and better when you're fully
familiar with
each one works .. . and that's exactly the kind of specialized
tratning you get in Ghirardi’'s 669-paze Radio & TV CIR
CUITRY AND OPERATION training guide. First it gives

OR RADIO R

Let these two famous training books teach
you to handle all tvpes of AM. FM und TV
service jobs by approved professional methods
—and watch your cfficiency and carnings soar!
Almost 1500 pages and over 800 clear pictures
and diagrams explain EVERY troubleshooting
and repair operation as clearly as A-B.C. No
ncedless mathematics. No nvolved theory. You
get straight-from-the-shoulder training of the
type that teaches vou to Jo the best work in the

B
SEEY

AN A. GHIRARD!

Let these 2 Ghirardi manuals teach you to
REPAIR ANY TELEVISION

ECEIVER ever made!

shortest time. Euch hook is co-authored by A.
A. Ghirardi whese radio-electronics training
guides have. for more than 25 vears, heen more
widely used for military. school and home study
training than any other hooks of their types.
Books are sold separately at prices indicated—
or you save 82.00 by buying them both. Use
coupon or order from Dept. RN-111, Technical
Div., Holt. Rinehart and Winston. Inc., 383
Mudison Ave.,, New York 17, N.Y.

RADIO & TV CIRCUITRY and OPERATION

Learn about circuits . . . and watch service headaches disappear

repar ANY radro. TV or other ¢lectronic

its circuits and know just why and how

a complete understanding of basic modern circuits and their
variations. Finally it shows what troubles to look for an
how to eliminate useless scrvice testing and gugsswork.
Throughout, it gives you the ahove-average traning that
takes the “'headaches™ out ot trouble-shooting—the kind
that fits you for the best-paid servicing jobs. Contains 417
clear illustrations.

Sold sapavately for 39.00—or wa MONEY.SAVING COMBINATION OFVER.

RADIO & TV TROUBLESHOOTING & REPAIR

Complete training in modern service methods

Radio & TV TROUBLESHOOTING AND REPAIR s
a complete 822-page guide to profedcsienal service methads
the kind that help you handle jabs faster, more profit.
ably. For beginners. th
tratipns s
fast and fixing them eighe.

it book with jts 417 clear illus-
d coursc in locating troubles
r vxperienced servicemen, it

n casily underste

15 an ideal way to devclop better methods and shortouts;
or to tind fast answers to problems. You learn trouble:
shooting of all types from “'static’” tests to dynamic
signal tracing methods. Step-by-step chans demanstrate
exactly what to look for and how to_look. big tele-
vistion scction is 3 down-to-earth guide to all types of
TV survice procedures. Read it 10 days at our risk !

Suld separataly for S10.00 or save 3200 on MONEY .SAVING COMBINATION OFFER,

Diodes—Tronsistors—Thermistors—Varistors—
Rectifiers—2ener Diodes—Photo Cells
Parometric and Mognetic Devices, etc.

PLUS derails on using, test

Semiconductor
Devices

conductors.
This down-ta-carth 278

. page bovk briags you

tor Circunr d features.
measuring semiconductors afe spelled out in detail
Price valy €695, Chacli SEMICONDUCTOR
DEVICES in coupun to order.

USE COUPON

www americanradiohistorv com

Here's what you need to know about

SEMICONDUCTORS!

ing ond meosuring semi-

practical working knowledge

Methads of testing and

rox JO-day Free Triql!

DON'T THROW OLD
RADIOS AWAY!

Here's the dota you nced
to fix old sers in o jiffy!
Just ook up the how-io-
it data on_that old radio
you want to s,

Four times out of 5, this
giar 3V5-pound.,  744-page
Ghirardi RADRIO TROUBLE.-
SHOOTER'Ss HANDBOOK
tells what is hkely to be
causing the trouble . . . shows
how to nx at. No useless test.
ing. No wasted time. Using
it. even beginners can easily

; of  semiconductors of all fix old sets which might other-
X commonly  used types. It wise be thrown away becausc
i . m DS v guting, ft Covers every wrvice information is lacking.
"4 cquips you with the com model mode by Wil few simple repuirs,
H lete know-how of types. 202 mfrs. from mont of these ald sets can be
E L 2 s !I ‘.m;(ruct[mr:: Clru:jll appli 1925 to 1942 made to operate perfectly tor
cations, testing and use. 5 Mm@
W SEMICONDUCTORS by HERE) Gty
Rufus Turner has heen spe- THE ONLY GUIDE OF ITS KIND!
cineal written for electronmic techni "
cians. servicemen  and  experifiienters Cuts service time in half!
“ find increasingly important to have nmlore Inciuded are common trouble svmptoms and
than just 4 casual knowledge of these Tittle devices :tu'\l;l:::r ::?;di::dro; %VErc;ll_sno’o moggllg of o\:ld hon‘r\le‘
] H H . Jios recor: a ers: Aitrline. Apex, Ar-
AL Bare g ter revalutionizing - electronic cir Vin. Atwater Kent. Belmont, Boseh. Brunswick.
cuitry and design Clarion, Croslev, Emerson. Fada. G-E, Kolster. Ma-
Over 250 illustrations demonstrate semuconduc- jestic, Motorola, Philco. PPilot. RCA. Silvertone.

Sparton. Stromberg and dozens more, Includes
hundreds of pages of invaluable tube and compo-
nent data. service short cuts, ete

Specify RADIO THOURBLESHOGOTERS HAND.
HOOK in conpon. Prire oaly 310,00, 10-day (riol,

ELECTRONICS WORLD
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TRAINING YOU NEED

in its most complete

economical and

easily understood form

/

BASIC
ELECTRICTTY

|

ALIIALIDR 18 Menvas

MRS S LIS TS ed

[ TRAIN AT HOME FOR TV-RADIO-ELECTRONICS . . . at rock-bottom cost!

Now! Get your basic training from these two easily understood, low cost books!

Hcere s complete busic electrical-clec-
troni¢ training specincally written tor be-
ginners—priced at 2 fraction of what you
nmight expect, 78RS pages and almost 700
pictures, diagrams and charts in these
two big books bring you top aotch training
that can pave your way to a fuscinating
electronic career. Every detail is fully and
clearly explained. Nothing is omitted
nothing 1s condensed. Im cvery respect.
the m:terial in these books compares more
than faverably witl ‘'courses”t asting
many times as much!

BAGIC ELECTRICITY Fundamental elec-
trical principles are the basis of all Elec-
tromicy--and this 396.page manual gives
you complete warking knowledge of
them all! Covers everything from electro.
magnetism to “phone principles, circuits,
wiring, illumination, reactance. imped-
nCe. power factor, instruments, controls,
measurements, and all types of compo.
nents  ind  equipnment,  Includes  set-up
diagrams, practical examples and problem
solutions.  Price  $6.25  scparately. See
Moncy-Saving Offer!

BASIC ELECTRONICS— This big 389.page
guide takes up where Basic Elcctnicaty
leaves off. Shaws how electrical principles
re applied in Electronics and gives vou 1
sound grasp of electronic theary, methods.
circuits and cquipment, Over 379 ilus
trations explain dctails clearlv. The ideal
basic training to help you build a prone.
ble future in TV, radio. communications,
hi-h, industrial electronics and related
tields! Price §6.25 separatcly.

Save $1.50! See special
Money-Saving Offer in Coupon!

SHORT CUT TO TV REPAIRS!

Just turn the dial ot the pocket-
size PIX.O-FIX TROUBRLE
FINDER GUIDE! When the pic-
ture i the PIN.O-FIX window
matches the image on the TV screen

presto - you've t
PIX-O-FIX shows the
of the trouble—indicates

Get your COMMERCIAL OPERATOR'S LICENSE!

Train for radio’s most fascinating, best paid jobs!

This famous book mukes it casy 1o EIGHT FCC examination elements—
train for your FCC commercial license  not just some of them, Reviews almost
as an operator aboard ship, in avia 2200 exam questions, Covers every-
tion. broadcasting. telecasting, ete.  thing you'll need to know to pass vour

' LICENSE MANUAL FOR RADIOQ  examination for 1st or 2nd class radio-
b o OPERATORS is & quick. easily un-  phone license with tlying colors! Price
derstood guide that covers ALL  $6.75.

REPAIR ANY ELECTRICAL APPLIANCE!

...Earn in your Spare Time!

ONLY $11.00 FOR THIS COMPLETE HOME TRAINING!

Here's everything you need to

know about

SCOPES?

Complete data
on using
the handiest
instrument of alil!

ceiver section invalved—then pives
clear repair instructions. Two PIX-
O-FIX units Nos. 1 and 2 cover
48 ditfecent TV troubles. Together,
they re comprehensive guide o
quick “'picture analysis™ servicing
of any [;'V, Price only $3.00 for

your clue,
likely causes
the two

the re-

Mcen who know how te
use oscilioscopes on all types
ot jobs don't guess about
trouble-shooting and tough
realignmnent problems ! They
locate iroubles in a jiffy, ad-
just them quickly and ac-
curatelv—ind  this  famoeus
346-page manuul teaches
you the methads they use.

MODERN OSCILLO
SCOPES AND THEIR
USES gets right down te
carth in telling  you all
ibout these versatile instru-
ments and exactly how to
wse them. Particular attention s paid to AM, FA,
and TV realignment procedures. Every detail of
testing with ‘scopes is explained from connecting
the “scope and setting its controls to adjusting com-
ponents in the chassis being tested. ]l,uur.‘ne\] in-
structiuns teach you 1o analyze patterns. Even in

'Scope experts
get the big
pay jobs!

|
o,

Save on repair bills!

This 370.pave ELEC TRICAL APPLIANCE
SERVICE MANUAL helps you service prac-
tically any hume electrical appliznce. Indudes

’,p!

Troubleshooting charts quickly help you
Jocate troubles. fasy instructions guide you
in making repairs. %‘el]t how to make your
own low-cost test tools. Includes appliance

cludes duta on quantitative measerements (a5 used standard - and “""']" ANC '*hf’“' LTVHTISS refnishing methods. An ideal guide for fixing
in color TV serviciog) and use of “scopes in lab, toisters,  ranges. cleaners, nNUNErs.  TuZurs, your own ippliznces or for building a proht-

clocks, motors, and mapy more,

M TRY ANY

ible repair business! $6.25.

BOOK 10 DAYS FREE!

industrial electronics and atomic work, 370 illus-
irations. Price $8.40.

Specify MODERN OSCILLOSCOPES AND
FHEIN USES in coupon te order,

NOW

| Dept. RN-111, Technical Division, Holt, Rinehart & Winston, Inc., I
° l 383 Madison Ave., New York 17, N. Y. 62300 |
Master Guide to E= | ‘ !
Send books checked lor 10 day FREE esamination at prices indicated plus postage.
| SAVE! send cash with osder and we pay postage. Same 10 day return privilege with |
SAVlNG T v SERVlCE | money refunded. |
(] Check here for MONEY-SAVING SERVICE ~| Check here for MONEY-SAVING Basic
| ! |
| EUH:IVN;T:)OF’P;;nr%hirardi‘s Radiix} v C(;R- raining COMBIEJATIONCON BASIC ELECTRIC- I
4 = e ™ ATION and Radio vV TROU- ITY and BASIC ELECTRONICS. Price only
| rc:;‘}lgl]\c?mllur:}\idl%sv :,'fg:ﬂH T‘\”‘SBSO;‘:O'SII '-F{f | BLESHOOTING & REPAIR. Price only $17.00  $11.00 plus postage for both big books. Reg- |
{ TROUBLES helps o tracke dosn TV, trouble tor both (plus postage). Regular price $19.00 ular price—3$12.50——you save $1.50!
trom the syn ptoms they produce in the st itself: | —you save $2.00! (-703006) (:709196) |
screen intermittently dark; “blooming™; 1bnlurm.11 | Check here to order INDIVIDUAL BOOKS |
- Onerast; snow | ool deti H ~ i H
; e d”'l'rblo; m’ur';dl'cr:luhlc‘ I g:gl;aho‘ry (C_I;ucallzl1rsv & £ ol :Ias;c El;Ctr:r;:zo(::u:.914) ..... $ 6.25 :
and all the many other symp- ¥ i - odern 0sci pe
toms that indicate something | ] Radio & TV Recei:cr TROUBLE. Their Uses (-708818) . . .. ... 8.00 |
is wrong. Just turn to the SHOOTING and REPAIR (;708578).. 10.00 PIX-0-FIX TV Trouble Finder
“Quick Trouble-Finder Guide'™ | Basic Electronic Test Guides, Nos. 1 and 2 {:708412)... 3.00 |
inside the cover. i.-);k up the | Procedures (-708933) ... ... 8.00 License Manual for |
‘?’.’.’.":‘vo:ﬁrﬁ;}i:r.;:f"{rhé J_if.’\\ﬁ)t | [ Semiconductor Devices (;709003)  6.95  — Radio Operators (;708537) ...... 6.75 |
ROOK then tells you just what Radio Troubleshooter's Electrical Appliance
LOOK! LISTEN! to do and how ml:ltn it. Oullir’ms time: : Handbook (:708297) .. 10.00 Service Manual (:708172) ... ... 6.25 i
- saving  shortcuts. LEliminites guesswark, Basic Electricity (-708859) ... ... 6.25 Handbook of TY 5
Then follow this 3%, horcus. s G R TR D o i o:nlsm:u”sl :(_ ) andbo Troubles (;708453) 7.50 |
easy guide! circuit illustrations explain test results, de- 1dd SO 10 price of vach  Name
tails and procedures. Printed in large type | ‘-‘“'t Gt wenth e g |
and bound in sturdy varnished covers far use at the hench. All methods ] &b (A ) e Address y
presented have been bench-tested by the author through actual shop- ey el anded |1 s
work ! Price $7.50. | (0days, City, Zone, State I
, ) X l Ahove offers explie fu 1952) I
Order HANDROOK OF TV TROUKLES in coupon. I TS s — e o T el y

Navember, 1961
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Compared with four other leading brands, the

General Electric Orthonetic Cartridge

gives

flattest, widest frequency response of all . . .

+0
RRLA “vv‘b—"‘
.—10
-0 SENERAL ELECTRIC
100 1 %C 10 KC 20 KC
10
D.B.O|
;; S
CARTRIDGE A L\
LY
100 1KC 10 K0 20 KC
F +10 aw
L Mﬁ\
o CARTRIDGE B 1
100 1 KC 10 kC 20 KC
+10 .
DBCK N == | ”
.B. 174
:l,,o‘ CARTRIDGE C
100 1 KC 10KC 20 KC
18
0,80 ~
5; CARTRIDGE D any
— \
100 1 KC 10 KC 20 KC

Audio Products Department

GENERAL D)

Decatur, lIl.
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Only
General
Elgctric
gives
you
this:

New Orthonetic
Stereo Cartridge

Purest musical response ever—

even beyond 20,000 cycles!

Giant breakthrough in musical re-
production! General Electrie’s new
ORTHONETIC Cartridge gives
precise, undistorted reproduction
of every note on your high-fidelity
records—even at frequenciesabove
thenormal range of human hearing!

Even the most subtle overtones come
through . .. Ordinary cartridges fall
off sharply in frequency response
above 15,000 cycles per second.
They shave off the higher over-
tones that give orchestral instru-
ments their characteristic color.
To prevent the loss of the higher
harmonics, General Electric engi-
neers developed a revolutionary
new suspension and damping sys-
tem. This exclusive system ensures
that all harmonic frequencies are

reproduced without loss, and in
their proper relationship to the
fundamental.

This means that every instru-
ment has its true coloration; even
the most sensitive ear can listen
without the fatigue caused by mu-
sical distortion.

Tracks at pressures as low as one
gram prolongs record life . . . The
mass of the moving system of the
ORTHONETIC is less than one-
thousandth of a gram. This mini-
mal mass permits the stylus to
trace faithfully record-groove pat-
terns that require it to stop and
start as frequently as 40,000 times
per second! The low tracking pres-
sure also minimizes wear on your
valuable records.

Specifications for General Electric VR1000-5

.5 mil Diamond Stereo Cartridge (Also available with .7 mil diamond stylus, for record changers
that track from 3-7 grams vertical force). Application: Professional-type turntable and tone arm,
or any quality changer that tracks below 4 grams vertical force. Recommended Tracking Force:
1.3 grams. Lateral Compliance: 6 x 10-* cms/dyne. Vertical Compliance: 9 x 10+ c¢ms/dyne:
Frequency Response: 20 —20,000 cycles per second =3 db. Recommended Load Resistance
Each Channei for Flat Response: 47K chms. Output: 1 millivolt per cm/sec. minimum. Separation
between Channels: 25-30 db per channel at 1000 cycles. Channel balance at 1000 cycles 2 db
or better. Resistance: 1100 chms per channel, nominal. Inductance: 400 mh, per channel,
nominal. Shielding: Triple mu-metal. Mounting Centers: Standard 2" mounting centers. All
measurements taken from RCA Victor stereophonic test record number 12-5-71,
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exclusive in pHOIOI: ACT

the world’s finest
electronic service data

the famous Howard W. Sams STANDARD NOTATION SCHEMATIC!

as easy to read as a road map...makes circuit tracing and parts identification simple,
quick, accurate...saves you hours each day for more profitable servicing...
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THIS AMAZING FEATURE-PACKED SCHEMATIC GIVES YOU ALL THE RIGHT ANSWERS AT A GLANCE!

° Uniform schematic layout. Each
receiver circuit can be located
quickly, since layout is always the
same, regardless of receiver make.
o Voltages are shown at all tube
pins and test points for speed

and convenience—no time-wasting
separate reference charts to fumble

through.

° Shows actual photos of wave-
forms at key check points for

quick comparison with those obtained

On your own $cope.

o “CircuiTrace’” numbers on sche-
matic are keyed to actual photos

of printed boards, for easy location

of specific circuit points.

COMING IN PHOTOFACT!

FREE BOMUS 30-LESSOM
Second-Class Radictelephone

o Component item numbers are
keyed to chassis phatos for parts
location, and to parts list to enable
you to quickly determine proper re-
placement.
° Special capacitor and resistor
ratings are shown on the sche-
matic; valuable where tolerances
are a factor in replacement parts con-
sideration.
o Coil and transformer color codes
or terminal identifications are
given to speed tracing of connections.
e Test points are shown for speedy
reference in measuring and
servicing.
o Special currents (B4 supply,
horizontal output cathode, ver-
tical output cathode, etc.) are given,

to isolate improperly operating cir-

cuits or components.

@ Alignment points are identified
on the schematic and photos,

and are keyed in with the alignment

procedures for rapid, error-free ad-

justments.

m Tube functions are shown on
schematic and Tube Placement
Charts to help you quickly isolate
troubles.
0 Complete identification of con-
trols and switches quickly shows
their functions without needless cir-
cuittracing. Arrows indicate direction
of rotation to help you understand
circuit operation,
0 Coil resistances over 1-ohm are
shown--a great help in determin-

ing shorted turns, opens, etc —avoids
misleading continuity tests

0 Polarity and section identifica-
tion of electrolytic capacitors are
easily determined from the schematic
—saves valuable time in identifying
component sections

0 Fuse ratings are shown on sche-
matics and Tube Placement
Charts for quick replacement, handy
for in-home service work.

The Standard Notation Schematic
Is just one of dozens of great
features in PHOTOFACT for fast-
est, easiest, more profitable serv-
icing. See your Sams Distributor
for tull details on an Easy Buy
Library or Standing Order Pur-
chase!

License Course!

Will halp you pass the exam far
an FCC License...s8 you can up=

grade your career in electronics
and became an expert in commu-
nications ! Begins in January 1962
{Phaolofact St Mo, 351) as a bonus
wilth your subseriplionte PHOTD-
FACT.Besura your distributor has
your subscription !

November, 1961

= e et

— T _—
1 &
TR -
SHITE - @ HOWARD W. SAMS & CO., INC.
Fonn ]
i Howard W. Sams & Co., Inc., Dept. 5-L1 !
B ABLE i " i
= VALU EACT INDEX! : 1724 E. 38th St., Indianapolis 6, Ind. a-s
— - \PHOTG I O Send FREE Photofact Cumulative Index 5 |
- — = Your guidc. 10_ O‘vc: i Send full informotion on: I:l Easy Buy Plan :
50,000 TV, Radio, Electroni¢ ha‘“:_i_ : [ Standing Order Subscription [] "Peet” Program }
——covering virally every modll r?atc | ]
duced since 1946. Helps you lo¢ w | Shop Name i
”:c proper leTOFACT Fold;-lr“:f‘f{m i I
nevd to solve any service P""d . for | Attn.: |
S Send coupon togay
anyr':ziz_"c:r‘);‘ of the latest PHOTO- : Address :
you 2
pacT Index! o | City Zone State l

S S e S S |
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Why the WINEGARD ELECTRONIC
MOST EFFECTIVE TV ANTENNA...

DESIGNED TOGETHER
TO WORK TOGETHER. .. WINEGARD
POWERTRON ANTENNA AND
BUILT-IN AMPLIFIER!

MODEL SP-53X

"By FAR world's most powerful all-channel antenna

W" Y, Ec s/ FOR VIVID COLOR, HIGH DEFINITION BLACK AND WHITE
° B A”SE PRPIPS A% AND LONG DISTANCE RECEPTION, nothing can compare
to the Super Powertron. Thousands have been installed

all over the country and our files are full of testi-

monials from grateful TV viewers and Service-Tech-
nicians alike.

L IT CAPTURES MORE SIGNAL than any other all-channel
antenna ever made. Patented design, electro-lens direc-
tor system, dual “TAPERED T driven elements, 30

precision-tuned elements in all. | WINEGARD IS THE ONLY MANUFACTURER THAT MAKES

(. BOTH ANTENNAS AND RF AMPLIFIERS. Because of this
you can feel confident of getting the very best. But
don’t take our word for it let your eyes and ears and
field strength meter tell the story.

IT'S THE ONLY TRUE ELECTRONIC ANTENNA., Only the
@  Winegard Powertron is built with the amplifier as part
of the driven element-—not an “add-on” attachment.

IT ELIMINATES ALL SIGNAL LOSS that normally occurs be-

Q tween the driven element and the amplifier due to o B .
transmission and coupling mis-match. }r - =

.| IT BOOSTS WEAK SIGNALS UP OUT OF THE SNOW far SHSTEL P SUBIREL g 3857 RCHERRSH a5 %

& b -t . ] lifier Powertron — transis- Powertron with Pack Super Powertron —
eue" than any other antenna or antenna-ampliner torized, 14 elements. — Transistorized, 21 transistorized, 30
combination made. elements. elements.
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POWERTRON is by far WORLD'S

Not 60%...Not 70%...but over 95% efficient

OUTFEATURES —OUTPERFORMS ORDINARY ANTENNAS
WITH “ADD-ON” TYPE SIGNAL BOOSTERS!

THIS 1S BETTER — THAN THIS —

S,

MODEL PT-213
3000
LS

Exclusive amplified “Tapered
T driven element for per-
fect match and lowest pos-

Not an after-thought “add
on’ signal booster hung on
an ordinory anfenno — not

ONLY POWERTRON HAS BOTH
300 OHM TWIN LEAD OR 75
OHM  COAX TERMINALS ON

ONLY POWERTRON GIVES YOU
YOUR CHOICE OF TRANSISTORS
OR TUBES (TUBE MODELS 300

an old fashioned maost
mounted booster.

sible signal-to-noise ratio.

Only Powertron has it. BUILT-IN AMPLIFIER.

OHM ONLY).

\§(.w;\

il

ONLY POWERTRON HAS RANGE
CONTROL SWITCH TO PREVENT
OVER-DRIVING TV SETS ON
EXTRA STRONG CHANNELS.

ONLY POWERTRON HAS AC
PLUG-IN OUTLET FOR Tv SET
BUILT INTO THE POWER SUPPLY.

POWERTRON IS 100% CORROSION-PROOFED — ANTENNA IS GOLD ANODIZED, ALL HARDWARE IRRIDIZED,
. AMPLIFIER HOUSING OF HIGH IMPACT PLASTIC.

ONLY THE POWERTRON CAN DO ALL THIS!

.Io Powertron will drive up to 10 TV sels and each set will
have a better picture than an ordinary antenna will deliver
to one set.

2.P0\\'el*t1'on will drive a TV signal through one-half mile
of lead-in with signal to spare—permits you unprecedented
flexibility for remote installations.

AND WINEGARD POWERTRON is the only antenna presold
to your customers—-nationally advertised in the biggest
consumer advertising campaign yet! So stock up now—

3. Powertron will virtually eliminate snow and interfer- : : MR
take advantage of the demand Winegard is building for you.

ence even on an old TV set.

Write for free technical bulletins.

Winegard

ANTENNA SYSTEMS
Winegard Co., 3003-11 Kirkwood, Burlington, lowa

4.P0wertron will deliver superlative color reception far
hetter than a non-electronic antenna.

5. Powertron brings in stations heyond the reach of non-
electrenic antennas delivers greatest reception distance.

www americanradiohistorv com


www.americanradiohistory.com
www.americanradiohistory.com

G, INCOMPROMISING ENGINEERING

000 . 008" o e

o
(=]
Q
a @ !.o i g QQ ! -
3:- .ooo.ooooo.oo ° ' . g
! o e 38
- Peak-To-Peak é? 8 +f++++++++$L @ - s -
" VTVM =232
DC-5 MC & tUni-Probe 1 s y s 8 ) - G_‘
5" Scope X460 . . Kit $29.95 (1]
Kil $79.95 $@ o O wiredsanes CRETe Gonti Er e
Wired $129.50 VIVM =221 Tube & Transistor Tester =666 TV-FM Sweep Generator
Also Avail.—5” Push-Pull Scope 2425  KIt $25.95 Kit $69.95 wired $109.95 & Marker =368
Kit $44.95 wired $79.9% wired $39.95 Compiete with steel cover & handle Kit $69.95 wired $119.95

NEW Metered

Varfable

Auto-Transformer NEW Extra-Lo

AC Bench xira-Low-

Supplies Ripple § & ﬂ ”
=1073 (3 amp.) 12 Volt J——
Kit $35.95 Batlery NEW AC e .
wired $47.95 Efiminator Volt-Watt ;:ff:f;:;?:,‘fe,m:sc
=1078(7%2 amp.) & Charger 1064 Meter #260 Combination Box 21140
Kit $32.95 Kit $43.95 Kit 539?9595 0.S. Pat. No, 2954518
wired $53.95 wired $52.95 Wired $79. Kit $13.95 Wired $19.95

TRANSES- An onginal, exclusive EICO product NEW, EMduitien

Actodaptor MRS i)
TURIZED Jey@ncd and manutactured in the S TAY Whraa s64.35 m NEW 70-Watt Integrated
'SA {Patents Pend ] 5 !
Steceo UM (T Penane PubEnas o e Stereo Amplifier ST70
Mono 1 > ',‘n'mg,vc.sm.:.??...f:fly. o * Kit $94.95 Wired $149.95
4-Track F ¥ e wide-bind FM funers
Tape having multizlen outputs el
Deck -
wired | T T
Model . ” Y =,
L e i = o o @ O
$399.95 o ® & & ® b
semi-Kit QELELD, SieA > o ©
Mode! 4 De e a: NEW 40-walt Integrated
RP100K NEW FM-AM Stereo Tuner $T96 Stereo Amplifier 5T40 Bookshelf Speaker System HFS1
Electronics in Kit form $299.95 Kit $89.95 Wired $129.95 Inc. FET Kit $79.95 Wired $129.95 Kit $39.95 Wired $47.95

3 P o @

- P . . A
g,:—-' \ . D TR &

* - ‘

NEW 60-watt CW Transmilter 2723 90-watt CW Transmitter 2720 Universal Modulator Driver =730 Grid Dip Meter #£710

Kit $49.95 wired $79.95 U.S. Pat. No. D-184776 Kit $49.95 Wired $79.95 Kit $29.95 Wired $49.95
Kil §$79.95 Wired $119.95 Cover E-5 34.50

Over 2 MILLION EICD instruments in use. Compare EICO side-by-side critically with products selting 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.

_:.:m Over 80 unique
o l-“m*"”f"‘ . products to
,-E-"—“‘“L N _f" thoose from! ) -
'| cso 300N Biva. Lic | ny el
end free 3. [ ‘ B
[ glsﬂihuloygzn‘;ﬁ: Catalog & : -
end Free i
lf Mode! N Schematig of | . 4
0O Send new 3 2 .
U 6-page GuIp H NEW Walkie-Talkie —
f :)g;'wh. °h | encigse 25¢ EE;OOK TO HIF1y Citizens Band i
' age & handling, Transceiver #740 T b—yrg——
i | —— g
Name I Citziens Band Transceivers CIi!rZS%?g,'SS. L :
Address w1 From: Kit $59.95 wired $89.95  Carrying Case $3.95,
y | Superhet; prealigned xmitter Complete with rechargeable
City } o©sc: match different antennas leakproof battery & charger.
araes Zone  State by variable 'pi"’ network. Operates 2500 hours on the battery. Transistor Portable Radio RAS
e —— J' Single & muiti-channel models. U. S.-made by EICO. KIt $29.95% Wired $49.95 Incl. FET
Listen to the EICO Hour, WABC-FM, N.-—-Y. 95.5 MCT Mon.-Frie, 7:15-8 P.M 1961 Electronic Instrument Co. Inc., 3300 N. Bivd, =4 C. 1, N.Y. tdd 5% in the vrost
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A survey of some unusual ways that electronics is being teamed
with medicine to give a better understanding of life processes.

Advances in

MEDICAL ELECTRONICS

By WALTER H.

VERY taxpaver is well aware of
the vast size of our annual de-
tense budget and most of our

readers also realize that a large portion
of these expenditures go for military
clectronies. We have noted how some
clectronie techniques, developed for the
defense effort, have evenutally been used
i commerce and industry, The host of
novel applications of electronics to med-
ical problems is far more thrilling be-
cause of their implication in matters
concerning our health and vitality,

When we consider the electronic in-
dustry potential for human betterment,
the prospect is staggering. The author
has recently studied the field of medical
clectronics and has been convineed that,
in this arca alone, the application of elec.
tronic cquipment has cnormons possibili-
tics. The benelits clectronics can hring
to bio-medicine may be greater by far
than any previons medical discovery. We
use the term “bio-medicine” because of
the close interrelation between biology
il“(l ll]('(“(‘ill l'('S(‘;ll‘(‘ll.

Elcctronics has been applied to med-
icine for many vears in the form of such
familiar cquipment as the x-ray machine,
the  clectrocardiograph, and  the  dia-
thermy machine. Recenthy many doctors
have installed ultrasonic vibration ma-
chines for deep massage of bruises, con-
tusions, and simple bursitis.

Commonly used  clectronic  devices
which are found in practically every hos-
pital are closed-cireuit TV and audio svs-
tems tor internal paging and instruction,
along with radiation counters, timers,
and similar devices,

In this article we will concentrate on
the advances in the application of clee-
tronies i bio-medical rescarch labora-
tories because this is where tomorrow’s
commonplace equipment originates.
From the wealth of material and the
wide varicty of different electronic tech-

November, 1961
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Fig. 1.
violet

illumination

niques perfected in the past few vears
we have selected a few examples which
appear to be headed for nse in the im-
mediate future and which offer com-
pletely new tools in medical research,

Ultraviolet l‘li(‘rn.s'('up_\'

Many cells, bacteria, and other micro-
organisms are transparent to visible light
and must be stained for microscopic in-
vestigation, This stain often disrupts the
normal cell activity or else colors only
the outside. A completely new insight
into living cells and their structure will
he possible by use of a new technique
which replaces visible light with ultra-
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Simplified block diagrom of microscopy system using ultro-
combined with a

color-television display.

violet radiation and combines a micro-
scope with a color-TV system to view
the results.

Fig. 1 is a simplified block diagram of
the ultraviolet microscopy  system de-
veloped at the Medical Eleetronics Cen-
ter of Rockefeller Institute. By combin-
ing the talents of a medical man, Dr.
Aterman, a biophysicist, Mr. Berkely,
and an clectronics expert, Dr. Zworvkin,
this novel technigue has been developed
which promises to open broad avenues
to understanding life processes.

Three different wavelengths of ultra-
violet radiation are selected by the vari-
able filters placed in front of the three
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Fig. 2. Instrumentation setup utilized to determine heart operating parameters.

mercury xenon lights which serve as the

ceded the present simultancous system.
Three separate amplifiers then drive a
21-inch tricolor tube. The result is a
color picture of the specimen where the
primary colors correspond to the three
different ultraviolet wavelengths,

Many of the cells and microorganisms
which are transparent to visible light,
absorb or reflect the much shorter wave-
lengths of the ultraviolet spectrum,
Different parts of these cells sometimes
absorb or reflect different wavelengths
so that it is often possible to see internal
portions of cells in a different color,
Where the microscope under visible
light may show only vagne shadows or
nothing at all, ultraviolet illumination
and subsequent translation into a color
TV picture reveal a wealth of detail.

At the present time the rescarch team
which pioncered this new technique is
primarily interested in advancing and
perfecting it.

ultraviolet sources. These wavelengths
are reflected in sequence through the
speeimen by the rotating mirror; the AB0-KL. 5L,
specimen s magnified by the micro-
scope. Instead of the observer’s eve the
image orthicon in the TV camera does W
the “looking.” The microscope and orthi-
con are hoth sclected to operate well into
the ultraviolet spectrum, which means
that all lenses must be quartz.

The video signal is amplificd and then T
switched, in synchronism with the three ANTENNA

CLOCK PULSES — POWER AMF —— FM RECEIWER ——— GATE — RECORDER

ultraviolet light sources which are se-
quenced by the rotating mirror so that
during one-twentieth of a second only
one wavelength, corresponding to red,
green, or blue, is seen. (Note: Because
of light leakage from one ultraviolet
source to another, the lights are switched

by a commutator-like assembly rotated  HL
by a synchronous motor. This assembly EADID FILL
also supplies a 20-cps switching gate for
the electronies cireuitry.) This is the
same svstem as was used in the field-
sequential color-TV system which pre-

Fig. 3. Respiratory gas analyzer employing an 8-channel recorder to indicate per-
cent of carbon dioxide and nitrogen in upper and lower lobes of lungs, flow rate
of both lobes, volume per breath, differential pressure, and relative gas pressure.

Fig. 4. Arrangement used to supply ex-
ternal excitation for the ‘‘radio pill.”

Breathing—FElectronically Analyzed

The medical title of “Lobar Ventila.
tion in Man” by Drs. C. J. Martin and
A. C. Young, covers a brief paper which
is onc part of a much larger effort to
apply clectronics to the study of the
respiratory process. At the University of
Washington Medical School, the elec-
tronics group has developed the “Respir-
atory Gas Analvzer” shown in Fig, 3.
This unit, affectionately dubbed “The
Monster,” can be wheeled to any con-
venient location and provides a wealth
of information about the patient’s breath-
ing.

In the lower center rack an 8-channel
recorder indicates the pereentage of car-
bon dioxide and nitrogen from the upper
and lower lobes of one lung, the total
volume of inhalation per hreath, the
How of air from both lobes, and the pres-
sure of the two lobes with respect to
cach other. Usually the patient breathes
into a mouthpiece while walking a tread-
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Fig. 5. An aclual sonograom of o human eye. The view that is shown is from above.

mill, standing still, or in some other
medically significant position. From the
resulting data the doctor can determine
lung delects with hitherto unknown ac-
curacy and detail.

Heart-Measuring Techniques

The original electrocardiograph pri-
marily indicates irregularities in  the
heartheat, but todav’s techniques allow
exact measurements of the flow of blood
through the aorta, dimensioning of the
heart and its chambers, and a much
more detailed study of each heartbeat.
For many of these measurements the
chest must be opened, but the blood
vessels and the heart itself remain un-
disturbed.

A group of researchers at the Uni-
versity of  Washington have given a
paper which briefly outlines some of
these techniques. Que simple method of
measuring the expansion of the heart is
to tie a thin rubber tube, filled with mer-
cury. aronnd the lieart and record the
change in resistance as the tube s
stretehied. A balanced resistance hridee
and a pen recorder are all the electronic
instromentation needed.

Sonar can be used to measure the
thickness of the heart by placing simall
crystal transducers at opposite sides of
the heart or blood vessel and exciting
one with some pulsed nltrasonic energy.
The travel time of sound in tissue is
about 1300 meters per second thus it
takes about 16 psee. to traverse 25 mm.
of tissue. A sonar or radar-tvpe of pulse
generator and time-delay measuring svs-
tem is required tor hody-tissne evalna-
tion. In addition to the heart and aorta,
successful measurements of liver and
spleen have also been made by this tech:
nique. The Doppler effect, using nltra-
sonic signals, can be emploved to meas-
nre the flow of blood without cntting
into the blood vessel.

A still more sophisticated system has
been devised for determining the cflec-
tive power of the heart itsell. It uses
hoth an ultrasonic dimensioning arrange-
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ment of the heart and a catheter carry-
ing a thermistor inserted into the blood-
stream. The latter measures the heat
carried away by the bloodstream as au
indication of the velocity of the blood
flow. It is also possible to utilize a pres-
sure transduecer, mounted at the end of
a catheter which is inserted into the
heart’s left ventricle, to indicate the
blood pressure in the heart itself. This
pressure measurement mav be made at
the same time that the ultrusonic dimen-
sioning mcasurement is made. A sim-
plificd version of the instrumentation
for this procedure is shown in Fig. 2.
Outputs of the two svstems are measured
by a pulse-timing cirenit and a resistance
bridge, followed by a simple analogue
computer which feeds a multichannel re-
corder. From this doctors can read heart
rate, change in diameter, pressure, and
clfective heart power.
Radio-Transmitter Piils
Several vears ago heudlines were
made by a small radio tansmitter eap-
snle which could be swallowed by the
patient and which would then radio in-

Fig. 7. Cross-section of @ human neck.

ternal pressure data to external receivers.
This original capsnle contained a battery
and a transistor oscillator and was about
1 em. in diameter. Battery life limited the
use of this “pill” to about 8 to 30 hours
maximun,

A vefinement of this technique has
been described by Drs. Zworykin and
Farrar and Mr. Berkely of the Medical
Electronics Center of the Rockefeller In-
stitute. In this novel arrangement the
“pill” is much smaller and concins only
a resonant circuit in which the capacitor
is formed by a pressure-sensing trans-
ducer. As shown in Fig. 4, an external
antenna is placed over or around the
patient and excited 3000 times a second
with short 400-kc. bursts. The encrgy
received by the “pilt” causes the resonant
circnit to “ring” on aflter the hurst and
this “ringing” takes place at the resonant
frequency ol the “pill.” These frequen-
cies are amplified and detected by the
FA receiver after each burst of trans-
mitted energy and, after the “pill” has
been calibrated, precise internal pressure
indications can be obtained.

One of the advantages of this incthod

Fig. 6. Ultrasonic scanning technique used to map a cross-section of the eye.
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Membrana interossea cruris

| M. tibiclis postarior

Fig. 8. Sonogram showing o cross-
section of a normal human lower leg.

Fig. 9. Leg showing nephrotic edema.

Fig. 10. The ‘‘Cytoanalyzer’ auto-
matically inspects cervical smears,

is that the "pill” can remain in the pa-
tient for several days, permitting obser-
vation under natural conditions. Appli-
ciations to organs other than the gastro-
intestinal tract are planned for future
cxperiments.

Sonar in Mediecal Research

One of the most gratifving applica-
tions of an important technique of sub-
marine deteetion is in the exploration of
the huwman body. Our readers are fa-
miliar with the principles of sonar where
soud waves are sent out in water and
the echoes then indicate submerged ob-
jeets. Various methods of pulsing, scan-
ning, and displaying these sound waves
are used to deteet submarines, map
occan floors, and even conummicate un-
der water, In medicine the (requencies
are much higher, transducers and the
sonar  beamms  themselves  are  mich
smaller, and  different scanning  tech-
migues may be nsed, hut the principles
involved are the same as in sonar.

Beeause the body contains so much
liquid, transmission ol ultrasonic signals
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M. tibialis anterior

Tikin

M. popliteus

proceeds fairty well in muscles and blood
vessels. Bones and  cartilage  transmit
poorly and tend to refleet the ultrasonic
signals. Based on this phenomenon, a
number of investigators have used this
method to "look through™ human organs.
A good example of the results obtainable
with ultrasonic radiation is contained in
papers presented by Dr. G Baum who
has explored the human eye, He can
diagnose detachment of the retina where
conventional methods indicate blindness
due to glucoma. The method used to
scan the eve ultrasonically is illustrated
in FFig, 6. The transducer is coupled to
the body throngh a water bath, not
shown. For display, Dr. Baum uses a por-
tion of an AN/APS-23, an airborne radar
indicator, and then photographs  the
screen to obtain a permanent record.

A typical Tsonogram” of a latman
eve, together with a description of the
anatomical parts, is shown in Fig. 5. The
frequency used for these experiments is
15 me. and the transducer is a specially
cut erystal with an epoxy lens capable of
providing beam diameters smaller than
one millimeter. The transducer  itself
moves the beam in a sector scan, just like
a radar antenna, while the entire trans-
ducer structure is moved over a 90-de-
aree are in front of the eve to “look into”
all corners. The total picture is only scen
by the camera whieh integrates the

www americanradiohistorv com

many sector seans over the entire 90-
degree rotation period.

Drs. Howry and Holmes at the Uni-
versity of Colorado Medical School have
applied the same sonar technique to
other arcas of soft tissue wnd have ob-
tained extremely good results. By sub-
merging the patient in a tub and rotating
the transducer while the scanning goes
on, they have been able to get cross-
section views of the neck, as shown in
Fig. 7, as well as many other hitherto
impossible insights. Ay mentioned  be-
fore, bone reflects the sound energy and
in Fig. 7 the portion of the spine shows
as the Dlack area in the center. Arteries
and veins are apparent by their black,
blood-filled centers and the swrronnding
white walls,

A cross-section of a normal lower hu-
man leg is shown in Fig. 8 with the var-
ious parts labeled. Here again the two
bones, the tibia and the fibula, appear as
black areas while muscle fibers, skin, and
veing show as a pattern of white. To
demonstrate the value of this t('chniqnv,
the eross-section view of Fig. 9 illustrates
the difference between the healthy teg
of Fig. 8 and one showing the cffects of
nephrotic edema. Between the skin and
the main muscles there i an area of
black which is the edema Huid. Only a
sonogram could show the extent and lo-
cation of the discase so clearly,

Sonograms of the liver, breast, and
other organs have been used to investi-
gate cirrhosis, cancer, and many other
diseases which manifest themselves only
in the soft tissue and are difficult to ob-
serve with x-rays. Further improvement
of the sonar method will eventually give
medlicine a tool perhaps even more pow-
crful than the x-ray machine.

Infrared Techniques in Medicine

Infrared techniques which made pos-
sible the “Snooperscope”™ and the “Side-
winder” missile are also used heneficially
in medical electronies. Among the many
different  applieations is  the “Pupil-
lometer” which imeasures the contraction
and ditation of the pupil of the human
eve. Since the fine infrared beam scans
the eyve without being seen by it it is
possible to observe the cffects of differ-
ent light levels, drugs, or other stimula-
tion on the paticnt. When the equipment
is put into use, the patient’s face is care-
fully aligned to the optical system which,
itself, is accurate to within a thousandth
of an inch.

Other applications of infrared to the
human eve include a technique for look-
ing through opacities of the cornea such
as those ocenrring in cataracts and glau-
coma. Infrared is also used in a number
of studies of the effeets of burns and in
body licat experiments.

Communications & Computers

Many different approaches to the use
{Continued on page 70)
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STEREQ FM MULTIPLEX ADAPTER CIRCUITS

By MILTON S. SNITZER

Technical Editor, ELECTRONICS WORLD

CROSBY Model MX-101 self-powered adapter (below) consists of four
tubes lincluding rectifier) and o motched pair of crystal diodes. Unde-
emphasized signols from an FM tuner are applied ta Vi via the input
jack. This tube section is a composite signal amplifier from which three
separate outpuis are taken The upper output is applied thraugh o law-
pass filter (70-mhy. coil and .001-uf. capacitor) to the poir of 22,000.-0hm
malrixing resistors in the crystol-diode circuit. Information in this circuil
consists of the L4R main-channel signals. The center outpul of V., is
applied through bandpass networks {two 44.3-mhy. coils and oassotiated
capacitors) 1o the crysial diodes. Signals in this circuit are the L—R side-

Schematic diagrams and circuit descriptions of two
new commercially available FM multiplex adapters.

bonds in the 23. to 53.k¢. stereo subchannel. Starecast-music infor-
mation {around &7 ke. and higher) is rejected by the bandpass networks.
The lower output of V., is applied through a voltage divider to V., the
function of which is to amplify the 19.kc. pilot subcarrier that is trans-
mitied by the FM statian that is broadcasting o stereo program. This 19-kc.
signal is then applied to the input tank circuit of ¥V, the oscillator stage.
The purpose of the pilot subcarrier is to lock the adapier oscillator into
frequency and phase with itself. The oscilloter is o Hortley circuit with a
special film copacitor (.0006uf.) used across the tank for stability. The
output tank circuit of V. is tuned to 38 kc., double the input frequency,
aTK l" and this signal is injected through

o .005-uf. capacitor into the crys-

470K 22K
‘_{ tal detectors. Detected output from
. $§,’,‘,‘§L - o A the crystals consists of a positive
_l(_§ AL ool o OMENSION Tamd e 77Ty "— outRE L—R signol and a negative L—R
2AU —r— 10K T N .
ot R T % Y E 3ol s | signal. When these signals are
- ] o e = SR combined with the L+R signol in
et E Wl STE LA o the matrixing resistors, the result-
1£°4 0% y - . ¥ 8 . .
C; —f 4 (-ncnn\ 7 ; ;P—P B ing output is a separate left signal
243 3 NOISE d ight si !
=L FAmw. fox Fiox 1090) FILTER and a separate right signal. De-
aTOK, L | emphasis olso tokes place in the
MR T ATk |; detector circuit. A front-panel "Di-
" soel  t0o | ion" trol adjusts th
N 300l 3ed vz mension” control adjusts the pro-
[ portion of sum and difference
N e i signals so as to change the ap-
470k - ™ parent sterec separation. The left
; CEEL: and right signals are then applied
EZ80 through noise filters (that may be
va N -
210 switched in or out as required) to
Jeo J the inputs of V.1 and V.u. These
L
arox -~ cathode-followers deliver output
nrvac voltages to the stereo amplifier.
N N 100 The pawer supply consists of a
NOTE! ALL CAPACITORS W LF. UNLESS OTHERWISE INDICATED § 3 ;‘ conventional full-wave rectifier
00 ? IV.) with o multi-sectian RC filter,
BOGEN Model PX-60 self-
powered adapter (right) uses T
four tubes (with rectifier) and Vza l@"'
a crystal detector. Derecre.d srEneo 1105
output from the FM tuner is p— BALANCE It
amplitied by ¥ .. and caupled \. 22x -
to ¥V.n. Twa cothode outputs a7 -
are taken from this tube sec- w4 :
tion; one is the sum-signal . ]l'*
(L4R) channel vio o 19-ke. 3 i R
low-pass filter, the other is - v
the difference-signal (L—R) 39 an 221
channel via a bandpass filter P >—| 89
and storecast-music trap. _*“- '.m-.”u " SEPARATION
Plate output from V.n con- o E‘L’.ags Sl 00K o
sists of the 19-kc, pilot sub- "Z"IZ!‘:U’
. 8
carrier which locks in oscil- -
lator V.1, The oscillator out- LM e SKMTIOUTBUT
put frequency is doubled by = !
the 38-kc. tank, and this sig-  Zarweur o e oy
nal is applied to the crystal
. . NOTES ALL RESISTORS ARE 110%, V2WATT UNLESS OTHERWISE WOICATED B8 a
detector along with the dif- ALL CAPACITORS ARE N UF. UNLESS OTHERWISE NDICATED axa
ference-channel information. [ 2 2B = i)
Output of the crystal consists af the detected L — R signal which is then applied to 2]y  z0s 2lc  20]- J ::'—0
paraphase amplifier V.n. Positive and negative LR signals are then moairixed with I‘ T - - R
the L+ R sum signal, resulting in separate left and right signals being applied to both 2aur  avr reaur R N
- . |
sectians of V., a pair of cathade-followers. QOuiputs from the cathode-followers may 1
then be applied to the stereo amplifier. For mono use, the adapter circuits are bypassed wo.12(E
by the slide switch. A conventional full.wave rectifier (V.} is employed for +8. A
November, 1961 37
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The third transistorized, battery-powered set to go on

sale, Sony’'s 8-301W enters set-of-the-future sweepstakes.
e ————————— Y e T ——— e —————

cred TV recciver no longer rates as a revolutionary

development, with the Phileo “Safari”™ and the Mo-
torola " Astronant” already on the record. However, such sets
being far from commonplace, Japan's first entry in the do-
mestic set-of-the-future sweepstakes, the Sony 8-301W_ s
still important news.

The entire recciver is scarcely larger than the 8l-inch,
direet-view, rectangular tube on which it displays its pictures:
width and height are about 8 inches, depth 10 inches without
the battery pack that plugs into the vear and 12 inches with
it. A built-in, monopole antenna telescopes out of the rear.
Three push-buttons under the CRT, tabeled “AC.” “DC.” and
“Oft,” establish the various modes of operation when used
singly or in combination.

Consumer controls at the top rear are for vertical and
horizontal syne, brightness, and gain. Although the latter will
be nsed as a conventional contrast control, it isn't and will
give somewhat different action, as we shall see later. Also
topside are the channel-selector switch concentric with the
fine-tuning control and the volume control. An oval speaker
fires ont of the bottom.

On the back are connectors for external a.c.. external d.e.
(12 volts), and jacks for 75- or 300-ohm antennas. Flanking
the push-buttons at the front are two earphone jacks, one
of which cuts out the speaker, Included accessories are a
zip-on carrving case. an a.c. cord. a length of 300-ohm line
terminating in & plug matched to the reeciver input, an car-
phone, and spare fuses. An optional kit permits operation

THE ADVENT of a transistorized, independently pow-

33

from the cigarette-lighter socket of any 12-volt automotive
svstem.

Weighing a little over 13 pounds, more than 17 with the
power pack added, the set is reasonably portable if not
featherweight, The Tead-acid storage batteries will run the
receiver for three hours. The ratio hetween discharge and
charge time is 1 to 3. The batteries should alwavs be kept
upright although they are called leakproof. Charging is ac-
complished by depressing the "AC” and “Of” buttons simul-
tancously while the set is plugged into the line. Some trickle
charging occurs during a.c. operation if “AC” and “DC” but-
tons are both pushed in.

Performance

The manufacturer rates the 8-301W at 30 microvolts sensi-
tivity for a usable picture. In practice, sensitivity appcared
quite commendable. In a medium-fringe area outside New
York Citv, we were able to get nsable to fairly good recep-
tion on all channels with the built-in monopole. In-city re-
ception left nothing to be desired, with usceful results ob-
tained even inside a moving anto.

In fact, not even picture wash-ont was serious in the shade
of the ear's interior on a sunny day. However, you can forget
about davtime, outdoor use in such places as your favorite
bathing beach. Indoor pictures were sharp, clear, bright, and
viewable by a number of people at a reasonable distance.

Adjustment was somewhat more eritical than on modern,
tube sets, and some re-setting was reguired during the warm-
up period. Set too high, the “Gain™ control results in horizontal

ELECTRONICS WORLD
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Fig. 1. Horizantal escillater, sweep, and high-valtage sections highlight similarities and differences with respect to tube TV.

pulling wnd other signs of overload; sct too low. it lets the
picture fall out of syne. Between these points, however, it
has o broad range of adjustment that was found to be quite
adequate.

Circuitry

The set uses 23 transistors and 18 diodes. Included in the
latter are {1 silicon rectifiers that form the power supplhy's
full-wave bridge, This is fed by the power transformer’s 13-
volt secondary during recharge or line-voltage operation. A
resonant filter minimizes both ripple and component size:
following an input electrolvtic. a 15-millihenry choke s
shunted by another eapacitor to resorate near 120 Cps.

The antenna input includes a matching transformer for
300 ohms and 2 1000-0hm potentiometer hetore the r.f. stage.
The pot, which prevents overload of the sensitive tuner, is
one-half the user-operated “Gain™ control. It is ganged to
another pot in the a.g.c. line.

The compact, dise-turret tuner is an incremental-induct-
ance affair with 14 positions. The two spare spots are to take
care of future developments. such as increased u hof. activity,
Three 25A161 p-n-p transistors serve as £ amplifier, oscilla-
tor, and mixer. This special, high-gain tvpe is a germanium
mesa unit with an alpha cut-off of 500 me.

The four-stage 20-me. ik strip uses 2SA124 p-n-p transis-
tors in a4 generally conventional configuration. A notesworthy

Fig. 2. Removal of cabinet shell reveals compact internal
layout. Note the three, vertically mounted, printed boards.

VERT.
LIN.

HEIGHT

HORIZ. QUTPUT
TRANSISTOR

STRIPS SNAP OFF
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departure is a semiconductor diode that offectively shunts
the sccondary of the input if. transformer. This helps to
lower Q7 and prevent overloading of the strip. The if. out-
put is fed to two detector diodes, one for video and one for
a.g.c. The latter connects to the base of an a.g.c. amplifier
(n-p-n type). The other half of the dual “Cain” control, a
10.000-0hm potentiometer seetion, is in this amplifier’s col-
lector circuit. Emitter output is applied to the buses of the
Ist and 2nd if. transistors.

The video detector is followed by a two-stage amplifier
before the picture tube is reached. A take-off trap in the
first (video driver) stage feeds the sound if. strip. The video-
output transistor, a high-gain, n-p-n 25C13, has been spe-
cially designed. It operates with a collector potential of 83
volts d.c. or slightly more, whose source will be discussed
Later. Its emitter circuit includes what is called a “contrast”
control—which is a service adjustment not made available to
the user and which does not function in the way we would
expect from its name. Set at the factory. it need be re-adjusted
only if the video-output transistor must be rephaced, as fol-
lows: with gain adjusted so that signal-input to the base of
this stage is 1 volt p-p, the "Contrast™ control is manipulated
to produee an output of 33 volts, p-p. which is enough to
drive the picture tube. In effect, it is a compensating adjust-
ment for differences in transistor characteristics.

Output is applicd to the syne circuits as well as to the

Fig. 3. Many components not visible in Fig. 2 are shown
in this view. The shield is placed between boards C-D, E-F.

YOKE CONNECTORS
{4 PINS)

HORIZ, OUTPUT
TRANSISTOR

SHIELD
HORIZ. ORIVE

CRT

SOCKET
AUDIO QUTPUT
LF. INPUT FROM TUNER TRANSFORMER

POWER TRANSFORMER

www americanradiohistorv com


www.americanradiohistory.com
www.americanradiohistory.com

EXTERNAL POWER BATTERY PLUG

&

: 3
TUNER="§

Fig. 4. Set resting on its face to show speaker at bottom.
This is convenient position for slipping off outer shell.

cathode of the picture tube. The latter is a newly developed,
90°, rectangular tube, using clectrostatic foens, whose type
number is 210HBY. It uses a straight gun with no ion trap.
Sony reports the g construction is of a special type, under
patent, but is not vet ready to divalge more specific details,
Although this assembly fits into a CRT neck whose diameter
is only one inch, operating voltages are not unexpected. 230
volts are applied to Gz, between 83 and 100 to Gy, which
includes the brightness control, and the second anode takes
6000 volts. The filament connects to the normal 12-volt sup-
plv. The screen is ahnninized.

The sound section consists of two if. stages, the second
of which also limits, followed by two semiconductor diodes
in a modilied Foster-Secley configuration. Detector output is
applied to an af. driver and a push-pull pair of output trans-
istors in an urangement familiar to anvone who has worked
on transistorized radios.

As to the syne section, a clamping diode at the base input
of the first (mmplifier) transistor serves as the separator. Out-
put then goes to a phase splitter, which feeds the vertical see-
tion and a twin-diode a.t.c. detector. Output from the latter
is applied to the horizontal section.

A closer look at the horizontal and high-voltage circnit
(Fig. 1) will help us get the feel of the similarities and dil-
ferences found in a transistor TV set as compared to the
more familiar tube circuits. Not shown are a pair ol pots
controlling lorizontal frequeney. One, externally available.
is [or fine adjustiments. The other is simply for eentering the
control range of the former. The first stage is a blocking
oscillutor distinguished by a pair of diodes not found in the
tube version of this familiar eircuit. Their principal purpose
is to suppress peaks ot excessive anmplitude that might dam-
age the transistor. A stabilizing coil is also evident.

The driver stage includes a drive control. Since transistor
characteristies do not change as much with age as is the case
with tubes. this is not an ordinary service adjustment. \s is
the case with the “Contrast”™ control, it is onlv to he used for
compensation following transistor replacement. Finally, the
output transistor is another special tvpe. This silicon mesa
unit, rated at 50 watts, is shown mounted on its heat sink in
Fig. 3. It feeds the fhvback transformer direetly.

Not unexpeetedly, the latter has several taps and windings.

40

A damper diode shunts one. Two other semiconductor diodes
comnected to different taps provide rectified output at two
different levels for requirements above 12 volts. One provides
the 230 volts already noted for one CRT electrode, The other
vields output in the order of 83-100 volts for the picture
tube, the video-ontput stage. and the neon Tamp that indicates
channels and shows that the recciver is on. Two subminiature
high-voltage diodes, tvpe IDK1 (the only two tubes aside
from the CRT), act as a doubler to provide 6000 volts.

The vertical section uses three transistors: a blocking os-
cillator (diode-protected), a driver, and a power-output stage
that couples directly to the vertical coils in the voke, without
a transformer, In addition to a hold control available to the
user, serewdriver-adjusted height and Jinearity controls at
the top of the chassis (Fig, 2) are available throngh open-
ings in the top of the cabinet. However, the nearby vertical
bias control in Fig. 2 can only be reached when the set is
taken out of its cabinet. This is another compensating adjust-
ment used only after transistor replicement,

Dis-assembly and Lavout

How docs one get inside the set for service? It's easy
once you know how. Remove the sum shade by loosening the
knrded nut that holds it. A single serew underneath, cireled
in Fig. 4. is next. Then the only two slotted serews at the
rear are taken out, permitting removal of the two horizontal,

BOARDS PLUG IN HERE

I.F. INPUT
FROM TUNER

Fig. 5. The three printed chassis boards may be unpiugged.
This permits easy access to components on and off boards.

ntetal strips, one on cither side of the cabinet, and one of
which is visible on the cover. Undermeath cach strip, toward
the front, is another serew. These two also come ont.

While we have the strips off, we mayv as well note that
they cover some adjustinents that now hecome avaikible.
These incelude the coarse horizontal frequency and “Contrast”
adjustinents on the vight side from the front, shown in Fig. 4,
and the horizontal drive adjustment on the left side, visible
in Fig, 3.

Only four more screws of the seven remaining on the hack
need come out now. They all look alike, hut the two mennting
the 300-olum input socket remain untouched, as well as the
one direethy underneath the vertical-hold control. After ox-
ternal knobs are pulled off, the set may be slipped out of
its shell.

If you dont know any better, what vou now sce (Figs. 2,
3 and 8 will be quite discouraging: accessibility on this
marvel of compactuess seems impossible. However the set

(Continued on page 96)
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Useful nomogram for technicians,
experimenters, and servicemen

simplifies parallel-R, series-C problems.

By JIM KYLE

PARALLEL-RESISTOR CHART

TECHNICIANS, experimenters, and

servicemen often find it necessary to

determine the resistance of two or RI Ry R2
more resistors in parallel. While this
can be done by using the classic sum-of-
the-reciprocals formula: 1/R+ 1/R,
+1/R: 4+ ...t + 1/R.. the arith-
metic involved frequently becomes cum-
bersome.

The more widely used formula R+ =
(R, X R/(R, + R:) suffers the same
drawback, when applied to standard re-
sistance values. as anyone who has tried
multiplying 39 by 18 and dividing the
product by 57 knows.

This chart was designed to give a -+ -+
rapid answer to such calculations, In
addition, it can be used to determine the
value resistor which must be added in + + 4
parallel with an existing component to
reduce the total resistance to a specified
amount—a procedure which becomes
complex when standard formulas are
employed. + T P

Using the Chart 4

To use the chart, draw a straight line .
from the value of R7 to the value of R2. et
This line will cross the R, scale at the -7 4
value of total resistance. Note that all e
values have been normalized to the 2—
range from 1 to 10 to make the chart 4
universal. You can multipty or divide J
the values given by 10, 100, 1000, cte. as .
needed. 4
For example, the total resistance ob- —

tained by paralleling a 39-ohm resistor
with an 18-ohm resistor is 12.3 ohms. s
shown by the dashed line on the nomo-
gram. 3 - -1

If you want to find out what size re- -~ -+
sistor to use to reduce an existing resis- - 4
tor's value to some specified amount. - +
draw a line from the existing value on o T
R1 through the desired final value on
the R+ scale and read the value of the
resistorr that is to be added from the
R2 scale,

In addition to its uses with parallel
resistors, the chart can be used without
change to determine series-capacitor
problems, since the same formulas ap-
ply. Simply replace the “R” symbols
mentally with “C” and proceed as de-

scribed above, A e e e e T it Y-Sl i =l NI RS, P
November, 1961 M
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By GENE L. JACKSON

TRANSISTOR

TR R S ke AW

3IAS CIRCUIT
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General Dynamics / Fort Warth

Simplified design procedure to establish d.c. operating
conditions that uses only Ohm’s LLaw and basic ratios.

7§ YHERE are many published ap-
proaches to the design of tran-
- sistor bias circuits as anyone
who has studied engineering texts or
other publications on this level can
attest. While there is no denying that
these approaches are very important in
this age of technical design, the author
believes that there are easier methods
particularly for the technician or
oasual designer.

Many of these mathematical ap-
proaches fall apart because of their de-
pendence on other mathematical equa-
tions, such as those for a current sta-
bility factor or other variables. The cur-
rent stability formula used is probably
not exact and other factors are not con-
sidered. It is not surprising, then, when
the results arve not as expected after
several pages of calculations. Other
methods go into much detail and at-
tempt to account for all variables. They
usually work quite well if the designer
has all of the necessary information
available at his fingertips, but seldom is
he this fortunate, This is partly because
different manufacturers supply differ-
ent kinds and types of information
about their semiconductor products.

Ohm’s-Law Method

The method of circuit design to be
described uses only Ohm’'s Law, simple
ratios, and common sense. This discus-
sion will be concerned with the bias or
d.c. operating conditions of transistor
amplifiers and a.c. circuit analysis will
not he attempted here.

Fig. 1 is a schematic of a p-a-p tran-
sistor amplifier used in a common-emit-
ter configuration with transformer cou-
pling on the output. The necessary for-
ward bias is developed by the voltage
divider consisting of B, and R.. The d.c.
emitter current divides between the
collector and base circuit according to
the ratio I../Ix or the value of hr» which
is called the d.c. forward-current trans-
fer ratio. This value is given in most
transistor data sheets.

R, is the emitter resistor used for sta-
bility, It also represents a certain
amount of negative current feedback.
The amount of bias stability is deter-
mined mainly by the ratio of R, to R,
therefore the value of R, depends great-
ly on R.. The larger R, the better the

42

current stability will be. Unfortunately,
this limits the maximum output signal
and the amount of emitter current that
can flow, therefore the choice of R
must be a compromise affected hy the
value of the emitter current desirec, the
load impedance, and other factors per-
taining to the particular circuit appli-
cation.

Exomple of Method

To further illustrate the problems of
bias circuit design, a popular »-p-n
transistor will he used to design a rather
common type of transistor amplifier.
This circuit is shown in Fig. 2.

A type 2N333 small-signal silicon
n-p-n transistor is used in this example.
Probahly the first consideration is the

_?5“

Ig OQUTPUT

R23
C

Ci
(3
LTE
Re ==cz2
—p
Fig. 1. Schematic of ‘'‘p-n-p’ transistor

amplifier in common-emitter configuration,

Fig. 2. Popular *‘n-p-n"" transistor is used
in circuit illustrating design technique.
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value of E... This will be determined
by the type of application, perhaps by
the battery or power supply available,
and by the maximum collector voltage
allowed. The data sheet for the 2N333
transistor lists the maximum allowable
collector-to-base voltage as 45 volts.
For this example, let E.. be equal to 40
volts.

Next the value of emitter current will
be chosen. The maximum value of emit-
ter current allowed for this transistor
is 23 ma. If the signal-to-noise ratio is
important, as when the transistor is
used as a low-level preamplifier. the
emitler current is kept to a low level
for more favorable signal-to-noise ratio.
If maximum power is wanted, a larger
emitter current is necessary. Before de-
ciding on a value for emitter current,
the graph of h,» rersus collector cur-
rent, shown in Fig. 3. should be studied.
From this it can be seen that at a tem-
perature of 25 degrees C, the transistor
can be operated effectively between 1
and 53 ma. (A higher collector current
can be used if desired.) If an emitter
operating point of 3 ma. is chosen, the
result should be satisfactory for most
applications.

When the emitter resistor is bypassed
with C. the emitter can be considered
to be at a constant d.c. potential as the
a.c. signal variations will be filtered out.
If the d.c. voltage drop across R, has
heen determined, the value of R, can be
calculated. The larger the percentage of
E. .- dropped across the emitter resistor,
the more stable the amplifier is with
respect to changes in temperature and
its associated effects. However, it must
he remembered that efficiency will de-
crease and that the voltage drop across
R, will be lost, as far as voltage avail-
able for a.c. signal amplification is con-
cerned. Usually the voltage across R,
will be 10 to 40 per-cent of the supply
voltage. Compromising again, let E,, be
equal to 20 per-cent of E.., or 8 volts.

If the emitter current is 3 ma. and the
drop across R, is 8 volts, then R, can be
calculated as follows: R,—=E;. /I, or
R, —8 volts / 3 ma.— 2667 ohms, Thus
the closest EIA value of 2700 ohms will
be used. The actual drop across R, is
then: E;, — 2700 ohms x 3 ma. — 8.1 volts.
This leaves 31.9 volts across the transis-
tor itself and the load resistor K, .

ELECTRONICS WORLD
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Under ideal operating conditions, the
voltage drop across the transistor itself
and R, would be equal with no signal in-
put. This would allow the collector volt-
age to increase and decrease an equal
amount with signal input, with mini-
mum distortion. However, as I.- will in-
crease if the operating temperature in-
creases, certain precautions must be
taken. As I. increases, E.. increases
and the voltage drop across the transis-
tor decreases. Therefore, the voltage
drop across the transistor will be made
a little larger than E.; as a safeguard
against increases in I.uo and fipe.

If E.. plus the voltage drop across the
transistor is 31.9 volts or approximately
.80 of Evr. E: can be assigned an arbi-
trary value of .35 E... This leaves the
voltage across the transistor at approx-
imately .45 E., and E., at 14 volts.

The voltage drop across the transistor
is 31.9 volts minus 14 volts or 17.9 volts.
This gives us the necessary relation-
ships. Because I, is approximately the
same value as I:: [o=3 ma., R.=Eu./
I-,or R, — 14 volts/ 3 ma, or 4667 ohms.
The nearest EIA value would be 4700
ohms.

There can be an increase of I.. due to
changes in loxa. Iy, or Rir (emitter-to-
base resistance) of approximately (17.9
v.—14 v,)/R; without having an adverse
effect on the circuit. With R, equal to
4700 ohms, the allowable increase in I
is 3.9 v./4700 ohms or .83 ma. With the
low values of IL-.x, for a 2N333, this
should be suflicient protection against
any possible changes in bias operating
point,

Next the value of the base voltage is
determined. The base must be slightly
more positive than the emitter in an
n-p-n transistor. How much more posi-
tive can be determined by the graph of
Vae versus I, in Fig. 4. At a temperature
of 25 degrees C and a collector current of
3 ma., V.. is seen to be approximately
68 volt, therefore the base d.c. voltage
with respect to ground is 8.1 volts plus
.68 volt or 8.78 volts.

Stability Factor

Because the values of R, and R. will
largely determine the current stability
factor, they must be considered at this
point. One stability equation is: 8,=1/
(R;;/R|+Rl:/R:-+1+hrn), where S: is the
current stability factor and hsn is the
d.c. forward current transfer ratio for a
common-hase amplifier,

As R, is usually much smaller than
R, the ratio R./R, is the factor that
largely determines the current stability
of the circuit. If an 8, of 5 is wanted, it
can be closely approached by making R,
about six times larger than R,.. Thus 6R
=16,200 ohms. Selecting the closest 107
standard value, let R,=15,000 ohms. R.
can now be calculated. With 8.78 volts
across R, the current through R, is:
Iin=8.78 volts/15,000 ohms or approx-
imately .585 ma.

Again using Fig. 3, at 25 degrees C,
with a collector current of 3 ma., h,. is
equal to 28. By knowing the value of iy
and the collector current (collector cur-
rent is approximately equal to the emit-
ter current), we can calculate I,. hs: is

November, 1961

equal to the d.c. collector current divided
by the d.c. base current or Iy=1I./k,: or
3 ma./28, which is about .107 ma.

Because [k is equal to [+ 1., Ii=
385 ma.+.107 ma.=.692 ma. The volt-
age across R: is: Ei.=E..— E;, or 31.22
volts, Next R. is calculated. Since R.=
EFuw/ 1, it is equal to 31.22 volts/.692 ma.
or approximately 45.000 chms. Picking
the nearest standard EIA value, R,
would be 47,000 ohms.

To check on these values the current
stability factor can be calculated thus:
S, =1/ (R¢/Ri+Re/Re+1+Nrw) and hen

Nee/ 1+ Reg)or —28/290r — 0.964. 8

=1/(2700/15,000 4+ 2700/45,000 + 0.036)
or 3.9.
This is a better (a lower value) than

Mye —CURRENT TRANSFER RATIO

-
-
! Ral
R 4t f+r it
2 —_— = L —t
|
|
] i : L ! " RN
ol @2 0.8 1.0 2.0 5.0 10
1g = COLLECTON CURRENT - ma,
Fig. 3. Characteristics of transistor used.
1.0
Veg VBV, I T 1T
{ 1 il ]
i P

Vpr=DASE VOLTAGE-VOLTS

| LU Ul d i L] i
[-A} 0.2 o5 Lo 20 8.0 "0
Ig = COLLECTOR CURNRENT —ma,

Fig. 4., Current-voltage characteristics.
Fig. 5. Circuit used in order to obtain
the exact values of operating parameters,
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the current stability goal of 5. Therefore
R, and E: can be made larger if a larger
stability factor can be tolerated. Rc-
member, for every value of Rr there are
an infinite number of values for R, and
R.. As the values of R, and R: are made
smaller, the S, improves but the current
drain from E,. increases, as well as the
shunting effect on the a.c. signal input.
Therefore, the values of R, and R. are
again compromises. For this design, let
R, and R: have the calculated values.

Other Parameters

This completes the design of the am-
plifier as far as the bias circuitry is con-
cerned, It should be remembered that
several parameters such as Ir and R
were chosen instead of calculated. This
is necessary no matter what design pro-
cedure is followed. There is no one value
for these components. For any reason-
able value of R, there are many pos-
sible values of R, and R..

As in all transistor design procedures,
the non-conformity of transistors is the
greatest stumbling block. Because of the
technical problems associated with pro-
duction of all semiconductor devices,
parameters cannot be held constant. For
instance, the value of #,. (a.c. forward-
current transfer ratio) in a 2N333 will
vary from 18 to 40 as shown on one data
sheet. Iurr has a similar range.

In our particular problem, we as-
sumed a value of lirr equal to 28. How-
ever, if hre is not this average value, we
will have to make some changes because
of a different hase current, Ir, for the
same I~ If after constructing this cir-
cuit, I is found to be different from the
design value, R: may be changed to give
the correct forward bias, If more I. is
wanted, R. should be made smaller. For
smaller [I., make R: larger. Do not
change the value of R, because this will
more directly affect S; and may require
a major re-design of the circuit.

If it is deemed necessary to know the
exact value of hre of a particular tran-
sistor at a particular collector current
and operating temperature, the circuit
of Fig. 5 may bhe used.

After Rr and R, have been calculated,
a large variable resistor R, can he con-
nected as shown and set to give the cor-
rect collector current. Caution must be
observed not to start with a minimum
value of R, as sufficient current may re-
sult in permanent damage to the tran-
sistor. The amount of base current can
now be read on the meter, A= This value
of Ix can then be used to calculate B, and
R.. If necessary, hrr can be determined
from the ratio I./Ia.

Germanium transistors have a much
larger I than silicon units so that
greater precautions must be taken to
stahilize germanium transistors than for
those made of silicon. Generally speak-
ing, the stability factor for germanium
transistors must be smaller and the op-
erating temperature must be limited
to a lower value. Also, the value of Iz,
which flows between the base and collec-
tor, may become so large that it cannot
be ignored when calculating the resistor
values used in the amplifier bias circui-
try.
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Clip-on Ear Transducer

Au ecarful of essential medical information is provided
by the “clothespin” type transducer clipped to the eur
of this hospital paticnt. The device is used with « new
Minneapolis-Honevwell  medical  electronics  svstem
that antomaticelly moaitors the condition of a dozen
or more critically ill and post-operative paticnts. It
measures diastolic and systolic blood pressures and
pitlse rate by shining o light through the putient’s ear
onto a photocell. Also monitored and recorded ria tico
additional transducers attached 1o the ussenihly shown
are hodv temperatire and respiration. An alurn s
sounded antomutically i high or low limits for any
of the fire variables is exeeeded.

Gaseous Optical Maser
This version of a goseaus optical maser. or luser. eniits
a continuous needle-sharp heam of coherent infrared
energy through the cirenlar window wt the near cnd.
Simplified. straightforicard design of this ussembl
dercloped by Raytheon Co.. marks « significant step
teard  practical eaw. lusers needed for spuce rvom-
mranicotions and advanced military systemns. The de-
viee s similar in principle to the gas meser developed

Ly Bell Telephone Laberatories, v

RECENT
DEVELOPMENTS
IN ELECTRONICS

Ultra-fast Computer-Centers Link
This 1IBM computer center in New York Citv is linked to au
other (n Poughl:copsie. N.Y .. (68 miles wway) by « communi
cations system that transmits information at g rate of 13,000
charavters per second. more thon MO times foster thun
hinan speech. The link uses « special magnctic tape trans
mission wnit (left), telephone euhie. and o wiciowuve radic
networl,

| Millionth Nuvistor Tube

A rach econtaining six thimblesize RCA nuvistor election
tihes, including the company’s millionth wnit. is heing low-
ered into an exhaust und sealing mackine. Over 60 electroni
firms have “nuristorized” wilitary and induseriol produoces
now in development or production,

ELECTRONICS WORLD
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White-hot Thermoelectric Generator

The Minneapolis.Honevwell technician at right is heating up to 2400 degrees F a
new all-ceramic thermoeleetric generutor capable of converting white-hot tem-
peratires into usable electricity. The generator—believed to be the first ever
made of heat-resistant ceramics—is heing tested by the Army jor spuce-age nses.
It i sutd 1o open the wav to obtaining electricity from such “waste heat” us a
rocler’s exhaust. which would destroy presently arailuble thermoelectric genera.
tors. {lere. as shawn on the roltmeter. the device converis the 2400-degree heat
foan electric furnuce into almost 100 rolts of clectricity.

Electronic Flight Simulator
The clectronic “heart” of the flight and tactics simulator of the F-105D fighter-
homber is adjusted for precise aperation by a technician ot ACF Elvetronies.
Maore than 1530 miles of wiring und nearly $00.000 parts make up the training
derice thet cxuctly reproduces the responses of the uireraft and is deseribed
by the company as the most advanced eleetronic flight simulutor ever ordered
by the Air Force. v

Battery-Powered Electromagnet
A batterv-operated electromagnet. developed in Unton Carbide lab.
oratories, is nsed in a demonstration of the company's standard flush-
light hatteries. Two D-size colls power the candyv.striped 77 diameter
maguet which is supporting the awtomohile. Wheu the technician re-
moves the hatteries. the car drops to the ground. The same two hat-
teries are then used to operate a Hushlight. The electromagnet, which
can hold the cur jor about 25 minutes, draws 1.2 amps from the
hatteries. v

>

Computer-Controlled
Resistor Production Line
Logincering associqtes ot Western Flectrie
Co.'s NYorth Carolina plunt are inspecting the
comptter-controlled terminating machine in
the antontated praduction line for manufae.
turing deposited-carbon resistors. The gold
cathode in the bottom u] the bell fur ’N'illf.'
inspected is used to sputter o laver of zold
an the ends of the carbon-coated resistor core.
The gold termination forms a4 contact on cach
end of the resistor. to which the succeeding
machine in the line attaches eaps aud wire

teads. v
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THE

“TRANS-SELECT”
AUDIO
GENERATOR

\__TO §7
E c)

A2 RI3 RIS RIO

ULKY, tube-equipped instru-
B ments, drawing considerable
current and dependent on pow-
er lines, are often inconvenient to use.
Transistors, with their promise of min-
iaturization, low power requirement,
and the flexibility of battery operation,
often tempt the designer or constructor.
However, transistors may posé prob-
lems of their own. In the case of this
audio generator, for example, the prob-
lem of providing a constant output
without introducing distortion and tem-
perature instability had to be faced and
resolved. Also, the usc of transistors
often increascs cquipment cost. That is
hardly the case here. With reasonably
careful shopping, total cost for this
audio generator, using new parts,
should not exceed $20. This is not high
for the fcatures provided,

The instrument produces clean sine
waves over a wide range. It gets its
name in part from the fact that tran-
sistors are used instead of tubes, and in
part from the means by which output
frequency is determined. Instead of con-
tinuously variable tuning, a binayy
method of switehing selects discrete
frequencies, Four switches are used to
seleet four basic frequencies as follows:
10, 20, 40, and 80 eps. However, the
switches add up. For example, throwing
the 10-cps and 20-cps switches simul-
taneously will give an output of 30 cps.
Thus all frequencies from 10 to 150 c¢ps
are available in steps of 10 cycles with
the use of the switches singly or in
various combinations of two or more,

In addition, a 4-position range switch
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(= - Cichime it
MTG. BRACKET
(GROUND)

Fig. 1.

multiplies this basic range by 1. 10, 100,
or 1000. Theoretically this provides out-
put from 10 cps to 150 ke. Due to high-
frequency circuit losscs, however, the
top end reaches only to about 110 kc.,
still providing a wide range. Output
amplitude is up to half a voit (r.m.s.).

The Circuit

The bridged-T oscillator used. a basic
version of which is shown in Fig. 3, is
essentially an amplifier with both posi-
tive and negative feedback. The re-
generative loop tends to produce and
sustain oscillation at any frequency.
The degencrative loop has the opposite
effect, but is frequency-selective be-
cause it includes the bridged-T network.
The latter acts as a filter for the chosen
frequency of oscillation, at which nega-
tive feedback is suppressed. Thus the
positive fecdback is bucked at all fre-
quencies but the one desired.

Fig. 3. Basic circuit: feedback paths
cause oscillation and choose frequency.

VI
BRIDGED =T NETWORK < C
poeERo T MWt =
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A | 8
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It's small,
and can be built at reasonable cost;
yet it yields clean output and good
level from 10 to over 100,000 cps.

Frequency switches (5:-5;) may be used in combination.

By STANLEY E. BAMMEL

light, battery-powered,

Fig. 2. Most of the components mount on this polystyrene board.

The complete cireuit is shown in Fig.
4. Positive feedback is obtained through
R and Cw in parallel. The latter com-
pensates for high-frequency circuit
losses, as does C.. The bridged-T net-
work components include R, through E.
and C, through .. The particular re-
sistors used depend on the basic fre-
quency chosen, while the capacitors de-
pend on the selected multiplier range.

V., in the grounded-collector or emit-
ter-follower configuration, provides the
high input impedance necessary to
avoid loading down the network. This
high impedance also tends to minimize
variation in circuit gain at different fre-
quencics, helping to simplify the prob-
lem of providing constant amplitude.
This stage is biased at its base, through
the network. from the emitter of V..
V. another emitter-follower, is biased
through R.. The latter provides a con-
siderable amount of negative d.c. feed-
back to stabilize the d.c. circuit.

Collector output from V. a conven-
tional grounded-emitter amplifier, is fed
to the cmitter of V,, a grounded-base
stage. The latter, which may at first
seem superfluous, serves more than one
purpose. It permits direct coupling to
V.. It can have a higher cmitter-collec-
tor voltage than could V. alone; thus
a greater undistorted output voltage is
obtainable, But its most important
function is that it facilitates amplitude
control. As will be explained later, a
point in the circuit is needed for control
where signal level is low. This point is
the junction between the collector of
V. and the emitter of V..

ELECTRONICS WORLD
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Fig. 4. Although seven tronsistors are called for by the circuit, they are low-cost types.

Py Py
RI2 A3 nusiE a2 R23
2Ni265 ] 2 3
2NI265 2N229 2NI265
ve E v3 5 v
E b |
57y
B b P
(4
¥, -
A Cul l |
3 3
RS RI7
? —d
R, R—110,0900 ahm, V3 w. res, (see text) K 1800 ohm, Yy w. res. C 25 uf., 0 v elee. capucitor
R, K S0 ohn, Vi w. res, (see text) R SO ohm liuear tuper pos R IN6 IN2YS or wther divde
Koy B 27 500) whn, V3 w. res. (see text) €., C—.03 pf. tubnlar capacitor (see texs) S —D.p. $-pos. retary switch
R R 13,750 ahm, Vy w. res. (see text) C.—.5 pf. tuhular capucitor (see text) S 8,8, Sc=D.p.s.t. slide switch
Roe— 15,000 ohi, Vy iw. res. Ci. Co— 005 pf. tubular capacitor (see text) S S.pd.s. slide switch
K, Ry, Roo, R 17000 olime, Yy . res. C:, C—500 puf. ntica capagitor (see fext) S —S.ps.t. slide switch
R Rp—2200 ok, Vy w. res. C-— 50 upf. mica capacitor (see text) B —Four I.5-volt prulite cells in series
R, R, BRis—F70 ohi, Vs w0, res. C— 10 uf., 3 v. elec. capacitar Voo VooV, Vo —"u-peu” transistor {2N22Y or
Ros, Ri—A700 ahm, Yy w. res. Cio—220) pupuf. disc or mica capacitor {see text) other pencral.purpose typel
R HINO ohm, V3 w. res. Ci—68 uuf. disc or mica capaciter (see text) Vo Vo, Ve pon-p® transistor (2NI1265 ar

Ro— 15300 ohm, Vi w. res,

uther fl'npml-mrrﬂosr typel

Output stage V., an emitter-follower,
provides isolation and a low output im-
pedance so that neither the external
load nor the feedback eireuits will load
down the gain, With switeh S, in the X1
pusition, as shown, potentiometer .,
may be roughly calibrated from 0 to .5
volt. Throwing 8, to the X.01 position
attenuates output about 40 db, so that
R., may be set from 0 to 5 mv,

Transistors V. and V., in conjunction
with diode CR,, provide automatic am-
plitude control as follows: V', is normal-
lv biasecd to cut-off. When signal ampli-
tude from V. excceds a certain level,
V. begins to conduet on negative peaks,
with the current it passes being in pro-
portion to the excess amplitude. This
current is filtered by C,.. goes through
CR, and biases V.. The emitter of V
is connected hack to the previously
mentioned junction of V. and V, at
which point V; grounds out some of the
signal. How mueh of the signal is
dropped through V; depends on the bias
current to the latter from V., and CR,.
Thus circuit gain is automatieally re-
duced to keep amplitude at the proper
level.

Ordinarily the nonlinearity of the
diode and V. in the control loop would
introduee distortion. However, sinee the
amplitude of signal at the point in ques-
tion, the eollector of V.. is quite low,
the effeet is negligible, With this ar-
rangement, amplitude control is excel-
lent. If the generator is properlv ecali-
brated, output wijll not vary morve than
+ 5 db.

Construction

The author’s version was built into

Novembher, 1961

an LMB chassis box 3" x 4" x 6”. OQut-
side and inside of the completed instru-
ment can be seen in Figs. 1 and 5. Wher-
cever possible. the terminals on the con-
trols were used to mount parts. Other
parts, except for batteries, were
mounted on a polystyrene board about
2”7 x 2% " which may be scen edge-on to
the right in Fig. 5. Board lavout is
shown in Fig. 2, In gencral, physical
construction should present few prob
lems. Probably the best proeccdure is to
build the unit with evervthing in its
place exeept for the f(requency-deter-
mining components (I3, through R. and

C, through C.}, the latter to be installed
permanently after values are found.

Calibration & Adjustment

To achieve good accuracy and to
maintain constant amplitude at differ-
ent frequencies, care must be exercised
in choosing certain component values.
A review of how such values relate to
performance is in order before pro-
cedure is described. Two characteristics
are involved.

For the amplitude to remain constant
at different frequencies, the pairs of re-

{(Continued on page 72)

Fig. 5. Note used of matched pairs for critical resistor and capacitor volues.
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Fig. 1. The magnetic headphone.

NE OF the most enjovable wayvs

to listen to stereo programs is

through sterco headphones in-
stead of a dual-speaker system. While it
is true that such listening has not en-
joved great popularity in the past, main-
Iv because of the limited response of
carly units, major advances in recent
vears have widened the frequencey re-
sponse to the 30-cvele region at the hot-
tom and to well bevond 16,000 ¢ps at

DIAPHRAGM

b
0 5
J}\

J)

ELECTRODES

BARIUM TITANATE CERAMIC OR
ROCHELLE SALT CRYSTAL

Fig. 2. Crystal or ceramic headphone.

the top and headphones are at last com-
ing into their own.

Ieadphone listening has a niumber of
advantages over speaker listening. The
first advantage is economic—a good pair
of stereo headphones costs considerably
less than a pair of good speakers. For
example, the least expensive stereo head-
phone sells for about two dollars while
the most expensive pair goes for around
80 dollars. The second advantage is that
since headphones arve such sensitive de-
vices, they require only a few milliwatts
of audio power to drive them. Conse-
quently, audio amplifiers are not driven
into overload regions and. as a result,
even low-power and economy amplifiers
give excellent results when used with
headphones.

In addition, the use of headphones
completely eliminates the vexing prob-
lems of room acoustics which are encoun-
tered when speakers are used. Thus, such
matters as room resonances, unwanted
reverberation, excessive mixing of the
stereo signal, and doubling do not enter
the picture in headphone listening.

Of course, headphone lis-
tening isn't entirely without
drawbacks. Headphones will
allow vou to listen to program
sources at the highest voluine
level vou desire, but even the
best designed headphones
cause some physical discom-

DIAPHRAGM OR CONE i —
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Fig. 3. The dynamic headphone.

fort after a while, In addition, o first-rate
speaker system is capable of a somewhat
wider reproduction range than the best
headphones available today. Then, too,
headphone listening tends to be “anti-
social” since it is hard to share vour ¢n-
jovment with a group. Ieadphones limit
vour “mobility” while listening to the
length of the connecting cable.

Ty pes of Stereo Headphones

Virtuallv all modern headphones fall
into one of three generic groups: mag-
netic, crystal, or dvnamic. In all the units
we checked, only one was found to fall
outside these categories—it being a vari-
able-reluctance device.

Magnetic Headphones: The magnetic
headphone consists of a permanent mag-
net and a bobbin or spool wound with
fine wire. Sce Fig. 1. Some magnetic
headphones contain two of these bobbins
in cach carphone cup, while the less ex-
pensive ones usually contain a single
bobbin, The permanent magnet is in-
serted through the center of the hobbin
and the entive fixture is mounted in a
plastic case. A thin metal disk or dia-
phragmm, about 2" or 37 in diameter, is
placed on top of the magnet-bobbin com-
hination so that it just barely touches the
magnet and the outside rim of the plastic
housing.

When an awdio signal is impressed
across the bobbin coil, it reinforces or

Listening to Stereo

By STEVEN HAHN / Round Hill Associates

This method has advantages of

freedom from room acoustics problems.
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opposes the magnetic field produced by
the permanent magnet. Thus, the
strength of the magnetic field will vary
in dircct proportion to the audio signal
impressed across the bobbin coil. This
causes the metal diaphragm to move
back and forth, thereby setting up sonnd
waves,

An unusual twist to this principle is
emploved in a stethoscope-type magnetic
headset. In this unit, the magnetic driv-
ing system rests approximately on yvour
collarbone and the sound is actually
piped through 57 plastic tubing into vour

cars—ijust like a stethoscope. However,
the manmfacturer has arranged the plas-
tic piping in such a manner that one leg
is somewhat shorter than the other. This
means that the sound from one channel
will reach vour ear before the sound from
the other channel. As a result, a very
slight amount of acoustic delay (on the
order of a few microseconds) is obtained.
This delay gives a very slight reverbera-
tion effect which, according to the manu-
facturer, increases intelligibility,

Magnetic headphones are extremely
rugged and will withstand a great deal of
abuse. They are not expensive—varving
in price from $2.00 to about $16.00.
Their over-all frequency response is
about 100 to 8000 ¢ps and they are of-
fered in virtually any impedance up to
about 6000 ohms.

Crystal and  Ceramic  Headphones:
The ervstal headphone is a device whieh
operates on the piezo-clectric prineiple.
See Fig, 2. Actually, such o unit is similar
to a crystal phonograph pickup only
working in reverse, i.e.. converting elec-
trical energy into mechanical encrgy-
sound,

The headphone containg a material
which physically vibrates when an clec-
trical voltage is impressed across it. This
material is usually a shug of Rochelle salt.
Barinm titanate ceramic material also ex-
hibits piczo-electric propertics and may
be used.

tna ervstal or ceramic headphone, two
clectrodes are attached to the piczo-
clectrie material and this material is then
mounted in the headphone case. A thin
plastic circular or cone diaphragm is then
ghied to the piczo-clectric material and

> with Headphones

lower cost, reduced power needs,

CHANNEL A R1
CHANNEL &
R3
TO T0
COMMON COMMON HE ADPHONE
STEREO - POWER  4—4 4 TO 600 n.s
PREAMP AMPLIFIER

HIGH-IMPEDANCE
STEREQ HEADPHONES
1000 N AND UP

CHANNEL ©

RI,R2 ~2000nN,
R3,R4 ~RESISTANCE MATCHES SPEAKER (MPEDANCE,

CONNECTING STEREO HEADPHONES
TO & PREAMPLIFIER

(a}

R4

CHANNEL B
| WATT MINIMUM

WATTAGE EQUALS MAXIMUM AMPLIFIER WATTAGE
[C)]

Fig, 4. Methods used to connect stereo headphones to {A) preamp and {B) power amplifier.

supported at the rim by the headphone
case. When an andio signal is impressed
across the crvstal, it physically vibrates
in accordance with the signal and soimd
is heard from the diaphragm.

Crystal or ceramie headphones are
capable of extremely wide reproduction,
especially at the high-frequency  end.
However, they are sensitive to vibration
and can be permanently damaged if di-
rect aorent flows through the piczo-clee-
tric substance. As a result, these head-
phones must never be hooked aeross a
d.c. voltage source. This can be casily
avoided by using & .1 to .01 uf. blocking
capacitor. Even when headphones are
used on amlio signals, care should be
taken not to impress a high voltage across
them, since too much a.c. can perma-
nentlv damage the sensitive picezo-elee-
tric materiak

Crvstal and ceramic headphones are
the most sensitive of the three generic
types. They cost from a few dollars to as
mteh as $30 and they are invarinbh
high-impedance deviees—10,000 ohms to
100,000 ohms.

Dynamic Headphone: The dyvnaniie
headphone is as rugged as the magnetic
type and a well-designed unit is capable
of about as wide a frequencey response as
the crystal type. See Fig. 3. As a
matter of fact, a good dyvnamic
headphone excels the ervstal
the matter of low-frequency re-
sponse. In addition, it is difficult
to damage a dynamic headphone
by impressing large andio signals
across it. However, m all fair-
ness, it must also be stated that

Complete headphone directory mcIuded

November, 1961
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the dyvnamic headphone is usually the
highest priced of the three.

A dynamic headphone is really a min-
inture speaker system: in other words, a
coil of wire is attached to a diaphragim—
not unlike the cone of a speaker. This
coil-diaphragm combination is placed in
the air gap of @ metal structure nsing a
fixed permanent magnet. As the andio
signal is impressed across the coil, the
entire diaphragm system moves back and
forth in the magnetic ficld, thereby gen-
erating sound. In some ways the dynamic
headphone is similar in operation to the
magnetic headphone. However, in the
magnetie unit, the coil is wound around

a9
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the magnet and remains fixed, while the
dynamic headphone coil is attached to
the diaphragm and moves back and forth
with it

Dynamic headphones are cansiderably
more sensitive than magnetic units al-
though not as sensitive as crystal head-
phones. Some inexpensive dynamic types
can be purchased for a few dollars. How-
ever, the better units cost anywhere from
825 to 880. Most dyvnamic phones have
impedances that are in the 4 to 16 ohm
range.

One manufacturer has actually com-
bined a set of dynamic phones with ce-
ramic units, coaxially moiumted i the
same set of carpicees. The ceramic units
reproduce the higher frequencies cia a
crossaver network, while the dyvnamic
reproducers handle the lower frequen-
cics.

Variable-Reluctance  Headphone: In
the variable-rehictance headphone a pair
of fixed, rectangular permanent magnets

is used in conjunction with a small fat
coil to provide the driving force. A thin
metal disk or diaphragm, separated from
the magnetic structure, complet(-s the
magnetic path through an air gap. The
permanent magnets are mounted par-
allel to the disk, and on the face of the
coil away from the disk.

Audio current through the coil varies
the magnetic flux in the gap and canses
the disk to vibrate and produce sound.
The operating principle is much the
same as that of the magnetic headphone
(shown in Fig. 1}, although the physical
construction is somewhat different. The
variable-reluctance headphone gets s
name from the changes in reluctance of
the magnetic path as the metal disk vi-
brates. Only one mannfacturer currently
produces a headset of this type.

Connccting Sterco Headphones

Stereaphonic headphones come in a
(Continued on page 108)

Table of presently available stereophonic headphones,

S. G. Brown “Super-K''

Clevite-Brush BA.200

o

Plastic Mold LT-100
‘ I

b ¥
Radio Shack A91L150

Sargent-Rayment
"Binaphone”

MANUFACTURER | MODEL | PRICE | TYPE | IMPEDANCE ,
AKG K-50 $24.50 Dynamic 1 400 ohms
BEYER DT48 $79.50 Dynamic 5 chms
BROWN, S.G. Super-K $32.50 Dynomic 52 ohms
CLEVITE-BRUSH BA-200 316.35 Crystal 45,000 chms
BA-205 $22.50 Crystal 100,000 chms
BA-206 $26.15 Crystal 50,000 chms
BA-220 $29.95 Crystal 50,000 chms
GENERAL PHONES CLC-B-16 $29.40 Var.-Reluct. 3.2-16 ohms
KNIGHT KNB840 $22.95 Dynamic 16-600 chms
KOSS SP-3 $24.95 Dynamic 4 chms
LAFAYETTE F616 $15.95 Dynamic 4-8 chms
F618 $15.95 Dynamic 8 ochms
MS431 $ 2.35 Magnetic 6 chms
MS432 $ 2.45 Magnetic 5000 ohms
MS433 $ 195 Crystol 45,000 chms
PERMOFLUX BDHS28 $45.00 Dynamic 12 chms
BDHS17 $50.00 Dynamic 300 ohms
HDB16/16 | $40.00 Dynamic 16 ochms
| PLASTIC MOLD LT-100 $30.00* Dynamic 10 or 300 ohms
RADIO SHACK AQILISS $ 1.98 Crystal 70,000 ohms
AQ1L1 50 $ 2.49 Dynamic 10 ohms
RYE SOUND $-18 $15-517+ Dynamic 15,120, 500, 2000, |
4000 ohms
I ucras $12-$14* | Dynamic 3.2-8000 ohms
SARGENT-RAYMENT = Binaphone | $24.50 Dynamic 16 ohms
SHARPE, E. J. HA-10 $43.50 Dynamic 10 ohms
SUPEREX ST-M $29.95 Cer./Dynamic | 8-16 ohms
ST-S $19.95 Dynamic 8 chms
ST-48,600, | $ 2.35 Magnetic 4-8, 600,
2000 2000 ohms
ST-4000 $ 265 Magnetic 4000 ohms
TELEX HAV-13 $13.50 Magnetic 128 or 2000 chms
HDP $24.38 Dynamic 6 chms
TRIMM 50-14 $15.60 Magnetic 4, 300, 1000,
e g 6000 ohms
Arproximate price.

/

Koss SP-3
50

Sharpe HA-10

\

Superex ST-m Telex HOP
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Standing-Wave
Indicator
for CB Testing

ITH input to a Citizens Band trans-
mitter limited to a relatively low
power of 5 watts, it is desirable, for
greater signal coverage, to deliver as
much r.f. power to the antenna as pos-
sible to obtain maximum radiation in-
tensity. This requires good impedance
matching in the antenna system. Among
other things, antenna impedance will
vary with height above ground and its
immecdiate surroundings. When the an-
tenna presents an impedance to the
transmission line which is equal to the
characteristic impedance of the line. the
antenna will absorb all the r.f. power,
When the antenna does not match the
line, some of the power is reflected back
toward the input end of the line. This
reflected energy. which sets up standing
waves, is wasted power and increases
with increasing antenna-line mismatch.
A simiple way to check standing-wave-
ratio is to use a resistance bridge. The
miniature indicator here described em-
ploys this method and includes a self-
contained null rectifier and meter.

Circuit Details

The basic bridge circuit is shown in
Fig. 1. The four resistive arms of the
bridge are composed of R,. R.. R.. and
R, The resistance values of B, and R«
are not critical but they should be as
nearly identical as possible. R, is the
unknown impedance ancd is compared
against resistor R. which can be termed
the standard arm of the bridge. \When
R,/R. is equal to R./R. there is no po-
tential difference at the points where
the meter is connected, the bridge is

November, 1961

Standard coaxial

Interior view. All parts are attached to front panel.
4 shield divides the bridge circuit from the null-detection circuit,
Bridge resistors are placed ot right angles to each cther as shown.

Fig. 1 Bosic resistance bridge circuit.
balanced, and the meter reacds zero. If
R« does not match R.. the bridge is un-
balanced. a potential difference oxists at
the meter terminals, and the meter de-
fleets.

In the practical application of the
bridge in the standing-wave indicator.
arm K. is replaced by the transmitter
end of the antenna transmission line and
R« is made equal to the rated character-
istic impedance of the line. It is con-
venient to make R, and R the same
value as P.. See Fig. 2. The meter of
Fig. 1 is replaced by a crystal diode rec-
tifier-—microammeter circuit for null
detection. Resistor R, provides a high
meter-circuit  impedance to prevent
bridge loading, while R is used for tull-
scale meter adjustment.

Assembly Details

The standing-wave indicator is as-
sembled in a 4" x 4” x 2” cabinet. All
component parts are attached to the
front panel. The bridge circuitry is
placed on the upper half of the panel

www americanradiohistorv com

The completed standing-wave indicator ¢onstructed by the author.
connectors are used for output and input. A
handle was added to the 4" x 4” x 2" metal cabinet for carrying.

A metal

By HAROLD REED

Construction of compact antenna-matching
bridge for most efficient power transfer.

and the rectifier-meter circuit is located
on the lower half. A metal shield plate.
attached to the panel and secured under
the lower coax-connector screws, is in-
serted between these two sections of the
complete circuit. The shield is included
to minimize stray coupling between the
bridge components and the rectifier-
meter circuit. Also, to avoid stray cou-
pling, the bridge arms are separated and
placed at right angles to each other.
Short, direct lead dress is employed in
connecting the component parts.

The indicator is designed to be used

(Contincd on payge 80

Fig. 2. Complete scthematic of indicator.
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PHASING
THE STEREO SYSTEM

By RALPH GLASGAL

Methods used to detect and to correct for improperly
phased recordings and high-fidelity stereo components.

r I NHAT proper phasing of stereo
components seems to “faze’’ pro-
fessional and amateur audio-

philes alike is demonstrated by the
continuing availability of out-of-phase
records and by persistent reports of
out-of-phase hi-fi show demonstrations.
Perhaps this is so because phase distor-
tion is the most difficult aural distortion
fo detect by casual, or hectic, listening
methods. The human ear is less sensitive
to phase distortion than to frequency or
harmonic distortion, especially where
only one sound source is involved. Nev-
ertheless, in this era of stereophonic
reproduction and low-distortion compo-
nents, phase distortion must be elimi-
nated from multi-channel systems if the
best possible sound reproduction is to
be obtained.

This article will survey some of the
methods used to detect and compensate
for incorrectly phased recordings and
components.

What Is Phase?

First, let us define what is meant by
“phase’ in a multi-channel system. All
audio waveforms, no matter how com-
plex, can be reduced to a series of sine
waves differing in amplitude, frequency,
and phase. Phase in this context refers
to the position of each sine-wave com-
ponent in time relative to all the other
sine-wave components. It has been
demonstrated by experimenters at Bell
Telephone Laboratories that the ear is
insensitive to the phase of these sine
waves, This conclusion applies only to
a single waveform issuing from a single
sound source. We might call this “in-
ternal” or “self” phase. Thus it is neces-
sary to consider only external phase
problems and characteristics.

External phase is the time relation-
ship between two waveforms of the
same waveshape emanating from two or
more separate sound sources. The ear is
exceptionally sensitive to external phase
shifts. Indeed. the existence of stereo
pereeption is, to a large extent, depend-
ent on the ear’s ability to detect even
small external phase differences.

Stereo perception depends on a com-
bination of amplitude and time differ-
cnces between two or more channels. It
is the recording engineer’s job to cap-
ture these amplitude and time differ-
ences in a practical and effective man-
ner. It is the function of the reproducing
system to transmit these amplitude and
time differences with as much fidelity
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as possible so as to re-create accurately
the stereo image captured by the re-
cording engineer.

The simplest form of phase distortion
is a complete change in the polarity of
one channel with respect to the other.
The aural results of such distortion are
reduction of bass response, lack of cen-
ter-channel presence, and a generally
confused sound pattern, The loss of bass
response occurs because of acoustic can-
cellation of completely out-of-phase sig-
nals in the listening room. The ampli-
tude of the lower bass frequencies is
affected more than that of the higher
frequencies because the microphone
spacing used to make most stereo re-
cordings is small compared to the wave-
lengths of the lowest bass frequencies.
so that the low bass always arrives at
both microphones essentially in-phase.
Thus, if the two signals are combined
out-of-phase, electronically or acousti-
cally, bass cancellation will occur.

As will be described. it can easily be
demonstrated that identical in-phase
signals applied to two loudspeakers pro-
duce a virtual image midway between
them for a listener who is sitting be-
fween the two speakers, The reproduc-
tion of solo or center orchestral instru-
ments from two side loudspeakers is
only possible because of this effect. If
the phase of one speaker is reversed, the
ephemeral center image is destroyved
and the side speakers are heard individ-

AMP, H [q
NOR.‘[ REV.

C

Fig. 1. Simplest phase-reversal switch.

ually, In general, it can be said that any
tampering with the phase or timing of
one channel of a stereo signal with re-
spect to the other is detrimental.

An inexperienced stereo listener
should practice listening to these phase
effects so as to recognize them more
easily when they appear unbidden later
on. A very simple experiment and one
which does not require elaborate equip-
ment is performed by feeding the output
of a single power amplifier to a set of
stereo headphones. Headphones have
the virtue of eliminating the effects of
room acousties and of magnifying out-
of-phase defects 1o the point where they
become very easily deteetable by even

www americanradiohistorv com

the most inexperienced stereo listener.

Some means of reversing the leads to
one earphone should be provided, Any
type of program or test tone material
can be used. A few minutes of A-B test-
ing, by reversing the phase of the signal
to one earphone, will demonstrate the
basic character of out-of-phase sound
reproduction. It is interesting to note
that bass cancellation does not occur
when headphones are used. This proves
that the bass cancellation occurs acous-
tically in the listening room and not in
the brain. The brain does not interpret
phase differences in terms of volume
level but in terms of direction, distance,
and precedence.

System Phasing

Now that we understand and can rec-
ognize the nature of phase distortion,
let us consider the phasing of sterco-
phonic recording and reproducing sys-
tems. Since phase meters or oscillo-
scopes are not usually available to the
audiophile, we will consider methods
that rely only on the ability of a prac-
ticed ear to detect phase discrepancies.

First, we must standardize and adjust
loudspeakers to produce a strongly in-
phase sound pattern that ears can read-
ily detect. This procedure also insures
superlative stereo reproduction if ap-
plied rigorously. First connect an FM
tuner to the input of a power amplifier.
Remove the antenna from the tuner, dis-
able its a.f.c., as well as any noise-
muting circuit and tune it to an area of
the FM band where there are no sta-
tions. Use the multiplex output jack if
the tuner has one. Connect both loud-
speakers to be phased to the single
power amplifier. Wide-banc noise should
be heard from both speakers at equal
volume.

If widely dissimilar speakers are in-
volved, balance must be obtained by
using different output impedance taps
for each speaker or by using a previ-
ously phased stereo power amplifier
with balancing controls. The object is
to manipulate balance controls. speaker
position, listener position. tweeter or
mid-range level controls, and the phase
of one speaker until the noise coming
from the individual speakers merge
into a single noise source emanating
from a point between the two speakers.

Sometimes, if very dissimilar multi-
speaker systems are used. particularly
ones with complicated crossover net-
works and eccentric frequency and

ELECTRONICS WORLD
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phase characteristics, no noise image
can be formed and phase reversing
makes little difference in the quality
of the noise. In such a set of speakers,
the phase versus frequency relationships
are so widely divergent that the speak-
ers cannot be maintained in-phase with
each other in more than one region of
the audio band at a time. Speakers that
cannot produce an effective center noise
image are not suitable for use in a
stereo system and should either be al-
tered or discarded in this application.

Beware also of tweeters that are not
in-phase with their own woofers. Acous-
tic cancellation can occur near the
crossover points and phasing such a
speaker with another not similarly af-
flicted can be an exasperating experi-
ence! A tweeter may be phased with
its woofer hy applying a signal at the
crossover frequency from a signal gen-
erator or a test record. Correct phasing
produces the loudest sound to an ear
located equidistant from both sources.
If possihle, the components of the cross-
over network should be shorted while
this test is being made. If the terminals
of both tweeter and woofer are ac-
cessible, phase is hest accomplished by
using a flashlight battery and observing
the direction of cone motion when the
battery is applied to each pair of ter-
minals in turn.

Once two loudspeakers have been re-
liably phased they can be used, in turn,
to check other stereo components for
phasing. The hasic method for doing
this consists of applying a monophonic
signal to the stereo system involved and
listening for the characteristic in-phase
and out-of-phase sound over the previ-
ously standardized loudspeaker system.

Thus a control amplifier or power
amplifier-preamp can be phased by put-
ting the controls in the monophonic
position and listening to any program
source or by applying the same signal
to both channel inputs simultaneously.
A stereo control and amplifier system
may also be checked for phase and bal-
ance by momentarily connecting a single
loudspeaker from the high tap on one
amplifier to the same tap on the other.
With the same signal fed to the inputs
of both channels, no sound will be heard
from the loudspeaker, if both phase and
balance are exact. The balance should
be adjusted to produce the least sound
possible. Whatever residue of sound re-
mains is then due to differences in phase
between the two channels. Often, ad-
justment of tone controls improves bal-
ance and introduces phase shift that
improves the null. If the channels are
completely out-of-phase, the balance
control is ineffective and no null can be
obtained.

Stereo phonograph cartridges may be
phased by playing a monophonic record
through a stereo system and listening
for the null, as before, or for a center
image. Likewise, a tape recorder can be
checked for phase by recording the same
signal on both channels and listening
for the null or center image on the
standard system during playback. The
null method, while more complex than
the center-image method, has the virtue
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of being more sensitive to small phase
shifts and does not require special lis-
tening abilities. The center-image meth-
od, however, requires no special wiring
and is good enough to detect blatant
phase errors.

Microphones can be phased by plac-
ing a sound source equidistant from
them and listening for a center image
on the standard system.

Changing the Phase

There are only a few places in a
stereo sound system where phase
changes can be made conveniently: at
the power amplifier output terminals.
stereo cartridge output terminals, tape
record or playback head terminals, and
microphone output or transformer ter-
minals. Changes at the three latter
points affect only the phase of the com-
ponents involved, whereas reversal of
the power amplifier leads changes the
phase of the entire system.

280v. TO 350V.0.C.

OUTPUT
INPUT

100K

Fig. 2. Phase-reversal circwit that may
be employed with the split-load inverter.

The phasing of an FM tuner with a
multiplex adapter is a more difficult
matter. We can assume, in most cases,
that a tuner and adapter of the same
make will be designed to produce in-
phase outputs but when an adapter of
one brand is connected to a tuner of
another make, there is a 50 per-cent
chance that the outputs will be out-of-
phase. Unfortunately, the monophonic
signal needed to phase a multiplex sys-
tem reliably by ear is not easily come
by. Broadcast stations almost never
transmit monophonic multiplex so phase
must he determined by using stereo
material that is being broadcast. This is
most easily done with a coordinating
phase meter but it can be done by ear,
using the standard system and a phase-
reverse switch for A-B testing.

The audiophile’s phase problems do
not end when his own equipment is in-
phase. It is a rare stereo record collec-
tion that does not contain several out-
of-phase discs. There are records that
are in-phase on one side and out-of-
phase on the other. There are also
records that shift phase erratically be-
cause they were edited from two master
stereo tapes, one of which was in-phase
and the other one of which was not.

At least for the next few years, the
phasing of stereo broadcasts is likely to
be haphazard until studios discover and
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eliminate the out-of-phase cartridges,
microphones, recorders, line amplifiers,
modulators, etc. in their own equipment.

Because of the prevalence and con-
tinuing availability of out-of-phase pro-
gram sources, it is desirable to incorpo-
rate some means of phase reversal in
all stereo systems that do not already
have them. Fig. 1 shows the simplest of
all phase-reversal circuits. This switch
circuit is generally usable only if in-
serted in the lead between amplifier and
speaker. It is a very effective and simple
method but has the disadvantage of
making the phase change after the
signal has been through the blend con-
trol or tape recorder outputs. Thus,
with only this phase-reversal circuit in
a stereo system, it would be impossible
to make in-phase recordings from out-
of-phase program sources and the blend
control would operate as a cancellation
control.

Figs. 2 and 3 show electronic phase-
reverse circuits which can be used at
almost any point in a stereo system.
Fig. 2 is a common split-load phase in-
verter, used to provide phase reversal.
It has some disadvantages when used
as a phase-reversing device. There is a
loss of gain, the output impedance is
not as low as it might be (particularly
at the plate), and distortion is higher
than that obtained with the circuit of
Fig. 3. This circuit, also known as an
anocle-follower, has very low distortion,
very low output impedance, and no loss
in gain—but it must be fed from a
source impedance small compared to
470,000 ohms or the gain in the reverse-
phase position will decrease. The circuit

250V. TO 350V.0.C.

OUTPUT

470K

Fig. 3. Phase reversal with anode-follower.

of Fig. 2 is independent of the input
source impedance.

Finally, it is necessary to point out
that there are some stereo records to
which the problems of external phase
do not apply. These are recordings made
with such widely spaced microphones
that no part of the signal heard by one
microphone is picked up by the other.
Such a recording is completely uncor-
related, produces no center image, has
two channels but is not stereophonic,
and is entirely unaffected by phase
changes in the reproducing system.
Such “pseudo-stereo” records are, un-
fortunately, widely distributed among
devotees of audible ‘““ping-pong”’
matches.
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By ED BUKSTEIN

Author, " Digital Counters and Computers™

COMPUTER
REGISTERS and ACCUMULATORS -

The versatile flip-flop, other roles aside, is involved
with storing, transferring, and combining information.

HE flip-flop stage is one of the +

I essential building blocks of the I
digital computer, Stages of this * —
type may be used for storing informa-
tion in the form of binary numbers, and

for performing mathematical operations

ey
WY
Ak

LLLEE R

on such numbers. O OUTPUT s {E ——”—— 1 DUTPUT
The storage register, as the name
implies, is used for storing or holding e -

information. The register consists of

stages of the type shown in Fig, 1, each

stage storing a single hit of binary in-

formation (either 0 or 1). In this cir-

cuit, only one of the two triodes can be

below cut-off. When V, is below cut-off.

for example, V. must conduct because

the plate voltage of V, is high enough '
to drive the grid of V. positive with re-  RESET ’_l _‘_F
spect to cathode. Likewise, if V. is below
cut-off, its plate potential will raise the
grid of V, to the saturation level, Since
the circuit is stable in either one of Fig. 2. A transister flip-flop, like its
two possible conditions, one of these tube counterpart, has twe stable states,
conditions can represent binary 0 and TRIGGER

=

STEERING
== DIODES L

Feieatu AR

s

|}
L
I

the other can represent binary 1, \WWhen
I triode V, in Fig. 1 is below cut-off, the

stage represents binary 0: when V. is
below cut-off, the stage represents bi-

nary 1,
3 1 As indicated in Fig. 1, the circuit has
> | OUTPUT three input terminals: set. reset. and

O OUTPUT 4—-«@¢

S trigger, The set terminal is used to

switch the circuit to the binary 1 con-

>—)|—o dition. This is accomplished by applying
SET

a negative pulse to the set terminal,
driving triode V. below cut-off. If a
negative pulse is now applied to the
reset terminal, triode V, will be driven
below cut-off and binary 0 is now
stored in the stage.

If a flip-flop stage is already set (V,
) > below cut-off), a pulse applied to the
set terminal will produce no change in

STEERING
DIODES

WA

' the circuit. Similarly, if a flip-flop stage
T s 4 is already reset (V, below cut-off) a
I é U pulse applied to the reset terminal will
BLDCK - produce no change. By contrast, a'pu]se
D'“g:‘"" Fig. 1. Basic 1o the fiip-fiop is its ability 1o store a binary bis, 0 or 1. applied to the trigger terminal will {1]-
FLIP-FLOP ways reverse the stage regardless of its
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previous condition, The two diodes in
the trigger circuit are effectively con-
nected between grid and cathode of the
two triodes. Since, at any given instant,
one grid is negative with respect to
cathode and the other grid is positive,
one of the two diodes is forward biased
and the other is reverse biased. The in-
put pulse applied to the trigger terminal
passes through the conducting diode
only and therefore reaches the grid of
the conducting triode only. In this way,
the input pulse is steeced to the con-
ducting triode, driving this triode helow
cut-off and reversing the condition of
the circuit, It is for this 1reason that the
diodes in the trigger circuit are referred
to as steering diodes.

The flip-flop has two output termi-
nals. one from each plate. Since one
triode is at saturation and the other
is below cut-off. the voltage level is
high at one output terminal and low
at the other. When the stage is set to
the binary 1 condition, a high level of
voltage appears at the "1 output™ ter-
minal, When the stage is reset to binary
0. a high level is available at the “0
output”™ terminal. As indicated in the
block diagram in Fig. 1, the three input
terminals of the flip-flop are labeled
reset. trigger. and set, and the two out-
put terminals are labeled 0 and 1.

A transistor {lip-flop circuit is shown
in Fig. 2. Since the collector of each

JL

TRANSFER

PUL SI
CLeds TRANSFER

GATE
{AND CIRCUIT)

1L

Fig. 3. Transfer gate yields high-level
output if flip-flop is in binary-1 state,

transistor is resistively coupled to the
base of the opposite transistor, onty one
of the two transistors can be below
cut-off. When the left-hand transistor
is below cut-off, for example, its collec-
tor voltage is sufficiently high to raise
the base of the right-hand transistor to
the conducting level. As in the case of:
the vacuum-tube circuit of Fig. 1, a
pulse to the set terminal will cut off
the right-hand transistor, a pulse to the
reset terminal will cut off the left-hand
transistor, and a pulse to the trigger
terminal will reverse the stage regard-
less of its previous condition. A tran-
sistor flip-flop fabricated in the form
of a plug-in card is shown in Fig. 4.

Information Transfer

The technique of transferring in-
formation out of a flip-lop stage is
illustrated in Fig. 3. As shown, an and
circuit is used as a trunsfer gate. (See
“Computer Logic Elements."” ELEcC-
TRONICS WorLDp, December, 1960, for
discussion of «nd circuits.) Since the
and circuit can produce output only
when hoth of its input terminals are at
a high level, the transfer gate will pro-
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duce a high-level output only when both
of the following conditions exist:

1. Binary 1 is stored in the flip-flop so
that its "1 output™ terminal supplies a
high level input to one of the and ter-
minals,

2. A transfler pulse is applied to the
other terminal of the and circuit.

If binary 0 is stored in the flip-flop,
the "1 output” terminal will be at a
low level. Under these conditions. the
translfer gate cannot produce a high
level output. The reason for the name
trausier gate now becomes apparent :
whichever binary bit is stored in the

Fig. 4. A transistorized flip-flop fab-
ricated in the form of a plug-in card.

flip-flop appears at the output of the
gate, If the flip-flop has a 1 in it, the
gate produces a high level output when
the transfer pulse is applied: if the
flip-flop has a 0 in it, the gate output
remains at a low level when the trans-
fer pulse is applied. The gate output is
represented as a positive pulse in Fig. 3.

SHADED FLIP-FLOPS = BINARY |

This assumes that the high level is
more positive than the low level, Il
desired, however, the and circuit can be
designed so that the high level is more
negative than the low level.

A five-stage storage register and as-
sociated transfer gates are shown in
Fig. 5. (In the computer, many more
stages are used so that larger numbers
can bhe stored.) As indicated, a elear
terminal is available to permit all stages
to be reset simultaneously. A pulse
applied to the clear terminal therefore
has the effect of erasing any binarv
number previpusly in the register. In
Fig. 5. it is assumed that set pulses
have heen applied to three of the stages
so that binary number 11001 is stored
in the register. The shaded stages are
assumed to be in the hinary 1 condition,
and the unshaded stages are assumed
to be in the 0 condition.

The three stages in the binary 1 con-
dition supply high-level inputs to the
assoctated transfer gates. \When a trans-
fer pulse is applied, these three gates
produce high level outputs to repyesent
the binary 1's. The other two gates pro-
duce low level outputs to represent the
binary 0's. Binary numhber 11001 there-
fore appears at the output terminals of
the transfer gates when the transfer
pulse is applied.

The Accumulator

The accumulator is an arithmetic
circuit which, as the name suggests,
accumulates f(adds) binary numbers
applied to its input terminals. As indi-
cated in Fig. 6, the accumulator con-
sists of flip-flop stages connected in
cascade. In this respect. it is similar
to a binary counter except that an in-
dependent input terminal is available
for each stage of the accumulator. Each
time a stage switches from the 1 condi-

UNSHADED FLIP-FLOPS =z BINARY O

CLEARO— — = — — 4 — — — = T e e e e e e e -
[} 1 { ] ]
. _ 1 I
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TRANSFER
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Fig. 5. Binary information in flip-flops appears ot output terminals of transfer gates,

Fig. 6. Actumulator resembles binary counter, but each stage has independent input.
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TRANSFER
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STORAGE REGISTER
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UNSHADED STAGES =BINARY O
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A

FF FF | FF
E

¥
ACCUMULATOR
(8)

Fig. 7. A storage register and accumvulator connected for binary addition, The
conditions shown are before (A) and after (B) a transfer pulse has been applied.
Fig. 8. A storage register and accumulator connected for binary svbtraction. The

conditions shown are before (A) and after (B) a transfer pulse has been applied.
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tion to the 0 condition. it generales a
pulse of the correct polarity to trigger
the following stage. An or circuit is
used for interstage coupling because a
stage may receive an input from either
of two sources: from the preceding
stage or from its own independent input
terminal. Since one of these inputs may
attempt to switch the stage to 0 while
the other input attempts to switch it
to 1, the two inputs must not be allowed
to arrive simultaneously. This is the
purpose of the delay (usually an RC
network) in the interstage coupling.

For simplicity, the or circuits and
the delays of the accumulator are not
shown in Fig. 7. Here. it is assumed
that binary number 01010 (equivalent
to decimal 7en) is stored in the accumu-
lator, and that binary 01101 (equivalent
to decimal thirteen) is in the storage
register, These conditions are shown in
Fig. TA. If a transfer pulse is how ap-
plied to the circuit, three of the trans-
fer gates will produce high level outputs
(labeled “X" in Fig. 7B). These high
level outputs are applied to the trigger
terminals of the associated stages of
the accumulator. The following changes
therefore occur in the accumulator:

1. F'F, receives a high level input and
reverses its state to the 1 condition.

2. FF. receives no input and remains
in the 1 condition.

3. FF. receives a high level input and
reverses to the 1 condition.

4. FF, receives a high level input and
reverses to the 0 condition.

5. FF; receives a triggering signal
from FF, (which switched to 0) and
therefore reverses to the 1 condition.

After these changes have occurred,
binary number 10111 is now in the ac-
cumulator. This binary number is equiv-
alent to decimal ticenty-three and is
the sum of the number in the storage
register (13) and the number previously
in the accumulator (10), The transfer
pulse therefore causes the contents of
the storage register to be added to the
contents of the accumulator,

Problems in subtraction can be per-
formed either directly or indirectly. The
indirect method is frequently used in
the computer because it permits a re-
duction in the total amount of circuitry
required (the circuits used for addition
are also used for subtraction). An ex-
ample of the indirect method of sub-
traction is shown below:

step 1:
8
)

step 2:

step 3:

step 4:

The subtraction problem in step 1 is
converted to an wddition problem (step
2} by using the nines complement. Two
numbers that add up to nine are com-

(Continned on puge 115)
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Citizens Band Crystal Checker

By HAROLD REED

Simple single-transistor device checks crystal activity.
Can also be used with other LC circuits on other bands.

ITH the number of Citizens
Band stations increasing
daily. technicians and con-

structors engaged in CB work should he
able to make independent tests on crys-
tals. Since these tests cannot be made
with the usual gear on hand, there is a
need for a small, portable device for
this purpose- -one that can be con-
structed inexpensively. The present
lower cost of some r.f. transistors and
miniature meters makes this possible.
The little instrument to be described
seems to fill the bill and is easy to build.

The Circuit

A common-emitter transistor oscilla-
tor circuit is used, The erystal socket is
connected between the collector and
base of the transistor and when the
erystal to be tested is plugged into the
socket, the oscillatory circuit is com-
pleted. Tuning trom below to above the
Class D Citizens Band is provided for
by the LC circuit made up of L,.. C.. and
C;. Output from the oseillator cireuit is

0SCILLATOR

coupled to a crystal diode. CR,, through
capacitor C. The diode rectifies the r.f.
signal and this d.c. output is indicated
by microammeter M, Meter sensitivity
is varied by potentiometer R,. Base bias
for the transistor is obtained from re-
sistors /', and R. connected across the
battery supply source. A stabilizing re-
sistor, R., is included in the emitter cir-
cuit. Battery B, supplies the required
d.c. voltage for the cireuit.

Construction

The crystal checker is built in two
137 x 2%” x 3%" metal boxes. This
was done so that any LC cireuit may be
tested with any erystal. One box houses
all of the circuit components except the
LC circuit. All small parts, including
the transistor and diode, are attached
to a piece of perforated phenolic board
which is mounted under the miniature
meter terminals. The wire leads of these
small parts are simply pulled through
the holes in the board and bent over on
the other side. AH connections and sol-
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FO00) ohm, 1) w. res.
270,000 ohm, V7 w. res,
1200 ohm, V; w. res.
AO0.000 ofun miniature pot
n C:— 001 uf. mica capacitor
I8 puf. ceramic capacitor
17 puf. mica capacitar
A A3 puf. mideet variable capacitor { Bad
2830 or equiv. )
L. 11t 518 en. self-supporting coil, 3.7 dia.,
847 lung
CR - Crystal diode (Sylvania IN30.1)
M 030 ya. meter
8- S.pos.t, slide switeh
80— Crystal socket { National ('N-7)
Jio Twa-pin miniature jack
P Tewo-pin miniature plug
B Y-valt battery ( Burgess o wr equiv.)
Vo pn-p" transistor (RCA INITH)
2—Chussis boxes 1337 x 204" x 31~

Yo

Complete schematic diogrom of the CB
crystal  checker. SO, is the crystai
socket. J, is the miniature jack on
the oscillator box, aond P, is maot-
ing plug on the tuning-circuit box.
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dering at the rear of the hoard should
be taken care of before the hoard is
mounted.

Wire leads running from the hoard
to component parts not on the board
are soldered in just before attaching it
to the meter terminals. The leads to
the crystal socket are connected last
and should be just long enough to per-
mit the box to be opened for battery
replacement. The battery, whose life
should equal shelf life, is secured by a
thin copper band attached by two ma-
chine screws to the end of the box. A
small pin jack is placed at the other
end of the box for plugging in the LC
circuit. The meter sensitivity control is
connected so that all of its resistance
is in the circuit when the control knob
is in the extreme counterclockwise posi-
tion, This control and the slide-type
power switch are mounted 1o the left
of the meter.

The other hox contains the LC circuit
which is tuned by a miniature vernier
dial. A miniature pin plug for inserting
into the jack on the other box is at-
tached to one end of this box. This plug
is not designed for chassis mounting
so it was adapted to this purpose by
unscrewing the plug cap and drilling
a hole in the box just slightly smaller
than the size of the remaining part of
the plug in which the pins are set. After
applyving cement. the plug was force-fit
into the box hole. It holds securely.

Coil L,, 11 turns of #18 enamelled
wire, is sell supporting. It has a diam-
eter of 3. inch and is spread 1o a length
of % inch. This length may vary with
different units depending on eireuit lead

(Contined on page 78)

Front view of two sections of checker, LC unit ot right is piugged into oscillator
section at the left. The crystal being checked is plugged into oscillator section.
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RY this quiz. Name a possible

cause for each of these symptoms

in a tape recorder brought to you
for servicing: (1) low output at normal
recording level; (2) excessive distor-
tion; (3) severe treble loss; (4) exces-
sive treble response: (3) excessive noise
produced in recording; and (6) erase
head doesn’t do its job well,

What is more natural than to answer
that the above symptoms indicate de-
fective tubes, resistors, or capuacitors
associated with the voltage amplifica-
tion stages: defective components in the
power supply: defective record or erase
head; magnetized heads? Yet if for each
symptom you said, “something to do
with the tape oscillator.” you would be
right every time.

The tape amplifier is much like other
audio amplifiers in many respects. To
this extent the service technician can
get by on his knowledge of standard
audio servicing procedures. But the tape
amplifier is unique in that it incorpo-
rates a bias-erase oscillator. Here is the
source of problems that can arise to vex
the technician who hasn’t yet learned
the ins and outs of tape machines. The
chances of a “sick’ tape recorder expe-
riencing a speedy recovery at your
hands are increased if you know the
tape oscillator well—what it is supposed
to do, how it operates, how it is coupled
to the rest of the ampltifier circuit, what
to expect of it in terms of frequency
and waveform. and the special problems
that are apt to arise. such as drift and
stray pickup.

Functions

The purpose of the tape oscillator is
to (1) send bias current through the re-
cord head, thereby reducing distortion
and increasing the amount of signal
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Fig. 1. Typical single-ended tape oscillator,

Fig. 2. A typical push-pull tape oscillator.
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recorded on the tape and (2) energize
the erase head.

The amount of bias current fed to
the record head is quite critical and
should be very close to the value speci-
fied by the manufacturer of the tape
recorder or of the head. Deviations of
107 or even less from the optimum
vialue are serious. If bias current ex-
cecds optimum, distortion is reduced,
but treble response detertorates. If bias
current is below optimum, treble re-
sponse goes up, hut so does distortion,

To check the amount of bias current
flowing through the record head, place
a 100-ohm resistor in series with the
ground lead of the head and measure

the voltage across the resistor. Calcu-
late the bias current by Ohm's Law:
current equils voltage divided by resist-
ance (100 ohms in this case}. Optimum
bias current in home tape machines
ranges hetween .3 ma. and 1 ma.

In the case of the erase head, oscilla-
tor current flowing through it can vary
over a moderate range without upset-
ting matters. The amount of current
can he checked in the same way as for
the record head. Typical erase currents
used in home machines range from 10
to 50 ma. The manufacturer’'s service
data should be checked for exact values.

Operation

Tape oscillators are sometimes single-
ended affairs, as in Fig., 1 or, for mini-
mum distortion, push-pull types as
shown in Fig, 2,

For a basic understanding of how a
tape oscillator works. consider the ar-
rangement of Fig. 1. Oscillation is due
to positive feedback hetween plate and
grid. Assume a random increase in tube
current so that the plate is negative-
going, L. of the oscillator coil is con-
nected so that a negative-going voltage
across L, results in a positive voltage
on the grid of the tube, causing further
increase in tube current. Eventually,
however, the current increase must
slow down, causing the magnetic field
of L, to collapse, thereby reversing the
voltage across L. So the grid goes neg-
ative, abetting the decirease in tube cur-
rent. But the decrease in tube current
also cannot continue indefinitely. As the
decrease approaches an end., there is
another collapse in the magnetic field
around L. and another reversal of the
voltage at the grid. Once more the grid
is positive and promotes an increase in
tube current . . . and so forth.

The oscillator frequency is essentially
governed by the value of L,-C,, which
determines how long it takes for the
magnetic field around L. to build up
and to collapse. The collapsing magnetic
field helps the capacitor to charge; the

Servicing Tape-Recorder Oscillators
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By HERMAN BURSTEIN

The audio technician must
understand this circuit to
keep the tape recorder in
top-notch working condition.
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discharging capacitor helps the mag-
netic field to build up.

R and C: in Fig. 1 provide negative
grid-leak bias so that the tube will work
on the proper portion of its operating
curve. To maintain a stable level of os-
cillation, the time-constant of R and C:
should he at least five times as great
as the time required for one cycle of
oscillation. For example, if the oscilla-
tion frequency is 50,000 cycles per sec-
ond—20 psec. for 1 cycle—the time-
constant should be at least 100 usec. for
stable operation. Should R or C: sub-
stantially decrease in value, bias current
can fluctuate and adversely affect re-
cording results.

Feedback must be great enough to
maintain oscillation yet small enough
to permit the tube to operate within the
linear portion of its characteristic
curve; otherwise there will be excessive
harmonic distortion and, consequently,
noise produced in recording. In Fig. 1,
the amount of feedback is controlled by
using a suitable turns ratio between
L, and L. and by the degree of coupling
between them. Shorted turns in one
winding or the other can result in dis-
torted operation or in no operation at
all.

Turning to Fig. 2, we note that posi-
tive feedback takes place via capacitors
rather than through transformer cou-
pling. The feedback is from the plate
of V. to the grid of V. and from the
plate of V. to the grid of V.. Reduction
of distortion {even-harmonic) depends
upon symmetry of operation which, in
turn, depends upon symmetry of com-
ponent values.

In many home tape recorders the
same tube functions as an oscillator
when recording and as the audio output
tube in playback. Fig. 3 is a typical
circuit of this kind. At audio frequencies,
L, of the oscillator transformer pro-
vides a low-impedance path bhetween
the audio transformer primary and
“B+." At the oscillator frequency, ca-
pacitor C: provides a low-impedance
path hetween the plate of the tube and
the oscillator tank circuit, L,-C\.

Coupling the Oscillator

Oscillator current is usually fed to
the record and erase heads via coupling
capacitors, as shown in Fig. 4. The
values of these capacitors determine
the amount of current going through
the heads. A change in their value will
upset operation, particularly in the case
of the record head. When there is too
much distortion, improper treble re-
sponse {too much or too little), or in-
adequate erasure, it is wise to check
whether the capacitances are those spec-
ified by the tape recorder manufacturer.

Some tape machines, particularly the
more expensive ones, employ a variable
capacitor instead of a fixed one, so that
bias current can be precisely adjusted
to its optimum value. Sometimes a
variable resistor is employed instead of
a variable capacitor to control bias cur-
rent to the record head.

Waveform
The bias waveform should be as close
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to a perfect sine wave as possible. One
can check for obvious distortion by con-
necting an oscilloscope across the record
head when the tape machine is in the
record mode, but without an audio in-
put signal.

If appreciable noise is generated in
the record mode although there is no
signal input and the input gain control
is all the way down, it pays to check
components in the oscillator circuit.
Significant distortion can be due to a
defective tube or to capacitors or re-
sistors that have changed values. In the
case of a push-pull oscillator, substantial
lack of symmetry between the two tri-
odes, in terms of their mutual conduct-
ance, or the capacitors and resistors in
the circuit of each triode may be causing
distortion. It is also possible that dis-
tortion is due to excessive loading by
the erase head. The erase head may be
drawing too much current because of
shorted turns; or because the coupling
capacitor to that head is shorted or too
large in value.

Frequency

To avoid noticeable beats between
the bias frequency and the harmonics
of the upper audio frequencies, the os-
cillator frequency should be at least
four to five times the highest audio fre-
gquency that the tape machine is capable
of recording. This dictates a bias fre-
quency upward of 50,000 cycles for qual-
ity results; preferably, the frequency
should be closer to 75.000 cycles.

On the other hand, the erase head
tends to lose efficiency as oscillator fre-
quency rises. There is increasing im-
pedance to current flow because of the
erase head's inductance. And the self-
capacitance of the head's winding causes
an increasing portion of the current to
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Fig. 3. Circuit showing use of audio-output
tube as an oscillator in the record mode.

Fig. 4. Coupling oscillator to tape heads.
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be shunted to ground. Poor erasure can
sometimes be traced to an excessively
high oscillator frequency.

Between these conflicting require-
ments of the record head and of the
erase head there is an optimum oscilla-
tor frequency, which is the one recom-
mended by the manufacturer of the
tape machine. To check the oscillator
frequency, note the number of cycles on
an oscilloscope connected to the record
or erase head; then connect the scope
to a signal generator and adjust the
latter until the same number of cycles
is obtained again. The dial reading on
the signal generator indicates the fre-
quency of the tape oscillator. Bias sig-
nals and generator signals may also be
applied to vertical and horizontal scope
inputs simultaneously and the frequency
may be checked by means of the re-
sulting Lissajous figures,

Drift

Oscillator frequency and output tend
to change somewhat during warm-up,
with a resulting change in the amount
of bias current supplied to the record
head, which in turn affects distortion
and treble response. Drift of this kind
may last 15 minutes or more. Therefore
it is advisable to allow a generous warm-
up period if checks or adjustments of
bias current are to be made. By the same
token, the operator of a tape machine
is well advised to allow a warm-up pe-
riod before making a tape recording.

The capacitor in the oscillator tank
circuit is sometimes of the negative-
coeflicient type in order to minimize
frequency drift. If it becomes necessary
to replace such a capacitor, it is im-
portant to replace it with one of the
same type. Or it is sometimes possible
to correct a serious case of drift by sub-
stituting a negative-coefficient type for
a standard capacitor.

Variation in the amount of bias cur-
rent reaching the record head may be
due to an erase head that overheats,
thereby changing the load on the oscil-
lator. Reducing the amount of oscillator
current going to the erase head may be
the cure, provided that the reduction
does not materially affect the efficiency
of the head.

Stray Pickup

The oscillator frequency is high
enough to have the properties of a radio
wave. Hence the oscillator frequency
can be broadcast into unwanted places
to work mischief. The same thing can
happen through stray capacitance. Care
must be taken with respect to the lo-
cation and lead dress of oscillator com-
ponents, as well as of circuits suscep-
tible to stray pickup, chiefly the early
tape amplifier stages. When service
work is done on these circuits, the orig-
inal lead dress should be carefully ob-
served, assuming that all was well in
the beginning.

Should appreciable stray pickup oc-
cur in the record-level circuit, a false
indication of recording level will result,
leading to an under-recorded tape and
therefore too low a signal-to-noise ratio.

(Continuned on page 116}
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T By JOHN T. FRYE

VLA

'@ service shop

{t,& Senior Citizen Service

HE CALENDAR indicated it was

I the first of November; but sum-

mer, like an aging actress, could
not resist taking one last curtain call
before leaving the stage for good, The
rays of the sun, in spite of the disad-
vantage of their inclination, still man-
aged to drive the mercury up into the
low 80's; and the doors of Mac's Service
Shop stood wide open.

There was, though, something incon-
gruous, almost oppressive, about the
untimely warmth. As Barney, the Num-
ber Two Man of the service shop, put it
when he returned tardily from his lunch
hour, *It kinda feels as though Nature
has a fever out there today.”

"I was wondering if only I had that
feeling!”’ Mac exclaimed with relief.
“But don't try to distract me. How come
yvou took such a long lunch hour?”

“Well,” Barney said glibly. “you
might say I did it for you. Affer lunch
I called CQ on twenty meters with my
hami rig and raised a fellow down in
Ormond Beach, Florida. After we had
exchanged the usual stuff about handles,
QTH's, rigs. beam antennas. reception
reports, and the weather, he asked what
I did for a living. When I told him, he
came right back and said he operated
a small radio and TV shop down there.
With that, naturally, we were off and
running. This guy, Bud. is a pretty
bright boy. He not only works at radio
and TV service: he thinks about it. too.
and he has some doggoned good ideas.
In fact, he was coming up with so many
interesting comments that I decided I
could do us more good listening to him
than 1 could pushing a solder-gun.”

“I've got to hand it to you,” Mac said,
shaking his head admiringly. “Your
Irish tongue always comes up with a
rood story. But you darned well hetter
come up with some examples of those
fine ideas you were allegedly drinking
in; otherwise you can work a half hour
late tonight.”

“Fair enough,” Barney agreed. “First
off, I asked if the humid weather and
the nearness of the ocean caused any
peculiar service problems, He said he
was confident they did. Coil windings in
particular took a beating from the salt-
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bhearing moisture. Open windings and
shorted turns were a very common oc-
currence in transformers, yoke wind-
ings, peaking coils, etc, Moisture also
got into paper capacitors and caused
them to become leaky and short-cir-
cuited more often than happened in
drier inland localities. He was sure
these troubles were unusual in their
frequency because his experience re-
vealed tubes 1weie not the most common
cause of set failure in his area, From
his reading, he knew tube failures
carried off the booby prize in most other
places. I asked if the same conditions
adversely affected printed circuits, and
he said they didn’t. Printed circuits
seem to stand up just as well in the
humid atmosphere ad they do in drier
climates.”

“This is interesting, in an academic
sort of way,” Mac admitted: “but I've
not heard anything vet of much use to
us here in the Midwest.”

“Be patient: I'm coming to the good-
ies.” Barney retorted. “But don’t forget
you're always telling me a really good
technician is interested in everything
electronic, no matter if the information
is of immediate henefit to him or not.”

"I said it, it's true, and I withdraw
my comment,” Mac admitted cheer-
fully.

“Well, then,” a mollified Barney con-
tinued, “Bud says the main thing that
malies his service work different from
that of most other service technicians
is the average age of the people he
serves., According to him, Ormond
Beach is second only to the St. Pete area
as a retirement center. A very high per-
centage of his customers are what Bud
calls ‘Senior Citizens." Not once did he
say ‘old codgers,’ ‘old folks.' or anything
like that. I very definitely got the feel-
ing he not only respects these senior
citizens but actualty likes them.”

“Is that so hard to believe?” Mac
asked drily. “If a man doesn't like older
folks, he must already despise his par-
ents and is surely going to hate himself
one of these days.”

“Yeah! How about that? I never
thought of it just that way,” Barney ad-
mitted, “Anyway Bud savs these retired
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people insist on having the set repaired
in the home. There are several reasons
for this: first, they do not want to take
a chance of having a large bill run up
against them without their knowing it.
When the work is being done right
under their eyes, they feel they are in
control of the situation. Secondly. most
of them are a little lonely and really en-
joy talking to a stranger. In fact, Bud
says in working for senior citizens you
must learn to work and to listen at the
same time, At first it may seem a little
difficult to be puzzling out the cause of
a missing boost voltage while your ear
is being bent with an account of how the
customer’s son was a 1eal ‘electronical’
genius as a boy—you know: how he
got KDKA loud and clear the very first
time he adjusted the catwhisker on his
homemade crystal set—but once you
get used to it, it's not too hard.”

“How about grandchildren?”
asked,

“They and pets come under the head-
ing of sacred cows in the home of a
senior citizen,” Barney explained.
“Quite often visiting grandchildren are
encountered in the home, and rarely do
the doting grandparents exercise as
much control over them as parents
would, but you must shoo them out of
your tube caddy very gently. Be cross
with them, and you might as well kick
the dog or yell at the parakeet. Ineither
case, your name is mud with that cus-
tomer.”

"Does he think these older people are
more critical, more difficult to please?”

“In a way. yes. You sce the TV set
occupies a much more important place
in their lives than it does in the lives of
younger, more active people, That TV
set often takes the place of an afternoon
at the track, the country club dance,
nine holes of golf, an evening of night-
clubbing, or a day at the beach, In other
words, it is theilr most important. if not
their only, source of entertainment,
Lavishing, as they do., so much atten-
tion on the set, these people are much
more annoyed by imperfect reception
than are more casual watchers. But by
the same token they recognize and ap-
preciate little improvements in per-
formance that would escape people who
only watch TV when they can’t find
something more exciting to do. There is
satisfaction in working for a truly criti-
cal and appreciative customer—as we
both know.”

“Well, I know it, and I'm pleased and
mildly surprised to learn you do. How
does he find his senior citizens when it
comes to paying for work? Did he men-
tion that?"

“Yes, very emphatically. He says they
are excellent pay. When the job is done,
they have the money ready for you.
There is none of this ‘I'll-see-you-pay-
day’ jazz. He says senior citizens usually
budget their money very closely. They
have to. Most of them live on Social
Security checks or other limited retire-
ment income. and they have a horror of
slipping into debt, They know how hard
it is to get out when most of their in-
come is already assigned to meeting
current obligations.”

(Continued on puge 1100
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Constant

Voltage
Method

IMPEDANCE MATCHING
IN PUBLIC-ADDRESS SYSTEMS

By MORTIMER S. SUMBERG, Director of Sales

Bogen-Presto Div., The Siegler Corp.

Even inexperienced sound-system istallers can match

amplifior and speakers perfectiy with speed and

confidence—and by the use of only simple arithmetic.

N THE preceding articles we re-
viewed the techniques for provid-
ing a proper impedance match

between an amplifier and its loud-
spealier load by means of a high-imped-
ance transmission line. Although this
method enjoys many advantages and
makes possible the installation of com-
plex sound systems, the advantages are
frequently offset by certain inherent
disadvantages. Not the least of these is
the complex computations required for
large sound systems. More important,
however, is the high voltage developed
across lines by amplifiers of even mod-
erate oulput power.

As an example, a 100-watt amplifier
will develop 224 volts when delivering
rated power to a speaker load from a
500-ohm output tap. This is, obviously,
of serious concern to those responsible
for protecting peirsonnel and property
from both shock and fire hazards.

In order to comply with the recom-
mendations of Underieriters’ Labora-
tories. the Committee on Sound Systems
of the ETIA proposed that the industry
utilize a system of impedance and volt-
age selection which is based on a rec-
ommended nominal distribution-line
voltage at rated output. This system
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was adopted years ago by most amplifier
manufacturers and has been called the
“constant-vollage” system.

Although specifically recommending
70 volts (more exactly 70.7 volts), the
Committee suggested other possible
voltage values including 25, 35, 50. 100,
and 140 volts,

School and p.a. systems have used
25-volt and T0-volt outputs; 140-volt
output has been used for higher power
systems covering large areas, The con-
stant-voltage system presents still an-
other important advantage over the
constant-impedance system {ie.. em-
ploying high-impedance transmission
lines) which can best be illustrated by
the following example.

Assume a system is installed in a
small factory using a 30-watt amplifier
with its 500-ohm output tap connected
to a number of line-matching trans-
formers and speakers. After several
years of service the factory is expanded
to a size which requires 100 watts of
power. If a 100-watt amplifier with a
500-ohm output tap is substituted for
the 30-watt unit, connections to every
existing transformer will have to be
changed to a higher impedance tap on
the primary (to provide the correct
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loudspeaker driving level as previously),
If this is not within the range of the
transformer, it will have to be replaced.
Needless to say, this involves consider-
able labor and component cost.

Had the constant-voltage system heen
employed in the first place, virtually no
problem would exist when the sound
system is expanded. A 30-watt ampli-
fier with a 70-volt output tap would
have been selected and constant-voltage
transformers would have been installed
at each loudspeaker to provide the
proper level, Expansion of the system
would then require only the replace-
ment of the original 30-watt amplifier
by a 100-watt amplifier, also having a
70-volt output tap. The same line-
matching transformers would be used
and there would be no need to make any
change in the wiring to them. The 100-
watt amplifier would drive a loud-
speaker to 4 watts if the latier were
originally connected to the 30-watt am-
plifier so as to diraw 4 watts, Expansion
of the system would entail the addition
of loudspeakers, each with a constant-
voltage transformer and a loudspeaker
transmission line.

It will be noted that invelved com-
putations are completely eliminated by
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the use of the constant-voltage system
since the loudspeaker-matching trans-
former is selected as simply as a light
bulb--hy wattage.

There is [requently some misunder-
standing as to the exact meaning of the
expression “constant voltage.” Stated
simply. this implies that the amplifier
has a T0-volt output tap. It does not
mean that the voltage at this tap will
always be 70 volts, When the system
is operating at levels well below the
rated output of the amplifier. the voli-
age may be less. The 70 volts will appear
across the output tap when the ampli-
fier is terminated by its rated load im-
pedance and is supplying power to the
load equal to the rating of the amplifier
power, In order to simplify still further
the few caleulations which are required
to set up a constant-voltage system. it
may be considered that the amplifier is
always delivering its full output and
that 70 volts appears across the output
tap.

Constant-Voltage Xformer Matching

A typical impedance-matching prob-
lem was solved in Fig, 13 (Part 2) by
means of a high-impedance transmission
line and matching transformers. Coni-
putations of a nature which all but the
most experienced sound men would con-
sider involved were required to deter-
mine the kind of matching transformers
to install, the proper primary taps to
which connections would be made, and
the most convenient amplifier output
tap impedance from which the trans-
mission line would originate.

To demonstrate the ease with which
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Fig. 16. Primary impedance versus loudspeaker power in constant-voltage systems.

. Five-channel sound system that provides radio programs to guest rooms in modern hotel.
The built-in clock turns the system on in the morning and off in the late evening.

This versatile four-channel sound system is installed in one of our large hospitals.

this same system can be set up hy
means of the constant-voltage method,
the identical requirements will he as-
sumed, To begin with, a total of five
loudspeakers is needed and these will be
driven to levels of 20, 10, 3. 4, and 1 watt
respectively, Since the total power re-
quirement is 40 watts. we select a 40-
watt amplifier, as we did previously
-—bhut now we make certain that it
provides a 70-velt output tap. A con-
stant-voltage transformer with a 20-
watt tap—designed to work with a
70-volt line—is installed at Loudspeaker
No. 1, as shown in Fig, 17. When the
amplifier is operating at its rated out-
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pul. 20 watts will be delivered to this
speaker. For Loudspeaker No. 2 we in-
stall a similar transformer—but one
with a 10-watt tap. The same simple
procedure is followed with the thiree
remaining loudspeakers, in ecach case
selecting a transformer no Laurger in
power-handling capacity than is re-
quired,

Returning to the system shown in
Fig. 13. consider the problem of re-
matching which would be posed il a new
section were added to the building and
the sound technician were called in to
install two more trumpets- cach oper-
ating at a 30-watt level. A 100-watt

ELECTRONICS WORLD
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amplifier would have to be substituted
for the 40-watt amplifier, of course; but
the job would not end there. Connec-
tions at each line-matching transformer
would have to be changed so that the
loudspeakers continued to draw the
same amount of power. For example. a
1250-ohm primary tap would now be
used on T, instead of the 500-ohm tap
originally required. (If the 2530-ohm
output tap on the 100-watt amplifier
were decided on. the 1250-ohm trans-
former tap would represent an upward
mismatch of 5:1. This transformer
would therefore draw one-fifth of the
amplifier rated power—20 watts.) In
addition to the recalculations and the
labor of reconnecting the transmission
line to the five matching transformers.
it is quite probable that several of the
latter will have to be replaced with
others which provide the correct pri-
mary tap impedance. In other words,
if T, did not also provide a 1250-ohm
primary tap, it would have to be re-
placed by one which did.

The addition of two 30-watt trumpets
to the constant-voltage system in Fig.
17 presents no problem at all and dra-
matically points out the remarkable
ease with which otherwise complex
matching problems are handled. The
two trumpets will add 60 watts to the
existing power requirements (40 watts)
and bring the total to 100 watts. Ac-
cordingly. a 100-watt amplifier will re-
place the original 40-watt amplifier and
the same transmission line—with con-
nections at the five constant-voltage
transformers remaining as hefore—will
he terminated at the 70-volt output tap.
In addition. a transmission line will he
run to the two trumpets and tied to
constant-voltage transformers which
will provide 30-watt taps. In like man-
ner, the sound system could be further
expanded by installing additional loud-
speakers. transformers, and a larger
amplifier—without making any changes
whatsoever in the original hook-up.

Matching with Available Transformers

It frequently happens that constant-
impedance transformers (i.e.. primary
taps marked in impedance values) must
be used with a constant-voltage ampli-
fier. This situation would arise if con-
stant-voltage transformers were not im-
mediately available or if the installer
preferred to turn over his stock of the
other type. To determine the correct
primary impedance tap which will de-
liver the desired amount of power to the
loudspeaker when the transformer is
connected to a 70-volt transmission line.
the following formula may be applied:
Correct transformer primary impedance
tap = S5000/1watts desired in loud-
speaker. The mathematician states this
same relationship as follows: Z = E*/P.

In the above formula, the factor 5000
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represents the square of 70 volts (E%),
If a 140-volt output tap is used, as might
be the case with a large amplifier, this
factor (E*) becomes 20.0600. With the
25-volt output tap found on many school
console amplifiers, the factor 625 ap-
plies. For those who prefer to work
with graphs, Fig. 16 is offered.

To illustrate the use of the graph, let
us suppose that while installing the
system of Fig. 17 it is discovered that a
suitable constant-voltage transformer
(T,) for Loudspeaker No. 1 is unavail-
able but that several constant-imped-
ance transformers are at hand. Our
problem is to determine the primary
impedance value of a transformer which
will deliver 20 watts to the loudspeaker.
Since a 70-volt output tap is used, the

formula is applied in the following way:

Z EY/ P 5000/20 = 250 ohms

Obviously, the transformer must not
only provide a 250-ohm primary tap, it
must also have a secondary tap to match
the voice-coil impedance—and be rated
to pass 20 watts of power. Referring to
Fig. 16, we can check the above im-
pedance value by finding the point on
the solid line (for T70-volt systems)
which is intersected by the horizontal
line representing 20 watts. Dropping
this point vertically, we discover that
it corresponds to 250 ohms.

The above formula and graph may
be used in the same manner to ascertain
the impedance value of an amplifier's
constant-voltage output tap. The im-
pedance of the 70-volt tap on a 20-watt

Fig. 17. Impedance-matching problem solved by using the constant-veltage method.
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Fig. 18. Typical line-matching transformers. (A) Standard type. (B) Weatherproof type. (C) Weatherproof transformer
in multipurpose housing, shown here meunted on speaker. (D} Transformer built into driver unit of speaker trumpet.

amplifier is equal to 250 ohms. Similarly,
the 140-volt output tap on a 100-watt
amplifier is equivalent to 200 ohms (the
dot-dash line in the graph is used in
this instance).

Line-Matching Transformers

Line-matching transformers, of the
constant-voltage and constant-imped-
ance types, are produced in a wide
variety of designs so that selection of a
specific component presents little diffi-
culty. When purchasing a line-matching
transformer, the following considera-
tions have to be examined: (1) required
primary impedance or voltage tap; (2)
required secondary-impedance tap to
match loudspeaker voice coil: (3) pow-
er-handling capability; (4} required fre-
quency response. (Costly transformers
with the ability to pass a wide range
of frequencies are available if a wide-
range loudspeaker is being used to re-
produce a wide-range signal. For most
commercial and industrial sound instal-
lations, a frequency response of 100 to
7000 cps is entirely adequate and per-
mits the use of moderately priced
matching transformers.): (5) location
of transformer and mounting require-
ments. (Transformers are available for
indoor use and. at somewhat higher
prices, for outdoor use. Electrically
these transformers are identical and the
outdoor type may be used if cost is no
object. The indoor transformer will not
stand up well, however, if it is exposed
outdoors to the effects of salt spray,
rain, and extremes of temperature for
long periods.)

Fig. 18 shows several typical line-
matching transformers which are in-
tended for use in a wide range of ap-
plications. The two audio transformers
in Figs. 18A and 18B are electrically
identical. The encased component is an
outdoor type which usually is located
adjacent to a speaker or trumpet,
whereas the open-frame indoor trans-
former is designed to attach directly to
a cone loudspeaker frame.

The construction of the weatherproof
transformer in Fig. 18C permits an out-
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door reflex trumpet to be attached di-
rectly to the transformer housing,
thereby eliminating the necessity for
having to attach the trumpet and trans-
former separately to a wall or pole. In
Fig. 18D, we have a unique arrange-
ment whereby a line-matching trans-
former is built into a driver unit housing
which attaches to a reflex trumpet. The
transformer is rated at 50 watts, passes
wide-frequency audio signals and affords
a number of power taps (for a 70-volt
line) and impedance taps (to match a
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Fig. 19. Power-tap selector controls level.

Fig. 20. Using “L"" pads to control level.
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high-impedance transmission line). In
installations where reflex trumpets are
mounted at the top of poles or at other
relatively inaccessible points. the use
of this combination eliminates the need
for mounting the trumpet and line-
matching transformer separately—a
time consuming and possibly dangerous
job which must be handled in the short-
est possible time.

Most of the line-maching transform-
ers are wound with solder terminal lugs.
Connections to these should be made
with considerable care since the appli-
cation of excessive heat from the solder-
ing iron may cause the connecting lead
between the lug and the transformer
coil to open. Similar care should be
exercised when soldering the short leads
between the transformer secondary and
the loudspeaker voice coil,

Control of Speaker Levels

Although the relative amounts of
power delivered to various loudspeakers
can be established by selection of the
matching transformers or by the ar-
rangement of voice coils, it is sometimes
necessary to vary the sound level from
one or several speakers in the system
without influencing the operation of the
others. There are several ways of ac-
complishing this.

The simplest technique consists of
wiring the available primary taps of the
line-matching transformer to a selector
switch, as shown in Fig. 19. The selec-
tion of power taps in a 2:1 ratio is rea-
sonable since this represents approxi-
mately the smallest important change
in sound level that can be discerned by
the average listener.

Other methods of loudspeaker-level
control employ the selection or change
of resistance networks to vary the
amount of power loss between the am-
plifier and loudspealker. The most com-
mon of these is the continuously vari-
able "“L" pad shown in Fig. 20. In Fig.
20A, an B-ohm “L" pad is employed in
the transformer secondary circuit
whereas in Fig. 20B, a 500-ohm "'L.” pad

(Continued on page 111)
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play ball!

Heard better at Comiskey Park with University 4A4 P. A. loudspeakers*

And why was University chosen to be the voice of the Chicago White Sox explosive scoreboard?

For the same reasons that have made University Loudspeakers the choice of more P. A, users than any other brand
in the world: proven dependability, greater value, superior performance.

University 4A4 Superpower Projectors are excellent examples of University quatity. During World War 11, the
military needed an extremely compaet, lightweight, high power unit capable of penetrating the terrific noise levels
found under combat conditions. The first 4A4 fulfilled exacting military specifications — to perjection. As a result

of University's ever-expanding R & D program, today’s 100-watt Model 4A4—and its big brother, the B-12P—are
actually far superior. You will find them at leading sports stadiums, race tracks, airports . . . in church towers

for the transmission of chimes and organ music . . . and in many civil defense installations. They are simple to install,
fool-proof in operation, and immune to weather conditions of every kind. Perhaps they

could be the answer to your P. A. necds?

But whether you need superpower projectors, top quality drivers, trumpets, paging or weather-
proof high fidelity spcakers.. . . portable super-hailers, explosion-proof or underwater |
speakers—check University first. Most P. A. users do.

Write today for complete 4A4 specifications and P. A. catalog,
Desk S-11, University Loudspeakers, Inc., White Plains, N, Y, UN'VERS'TY.

*Integrated in @ Dukane Sound System, installed by Rich Sound Engincers, Chicago, lllinois. A Divisivn of Ling-Temece-Voughi, Inc.
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CITIZEN BAND

CLASS D"

CRYSTALS

- A |l 22 Frequencies in Stock

TEXAS
WEEN

3¢d avertone. .005% tolerance—to

meet afl FCC requirements. Hermetically sealed
HC6/U holders. ¥, " pin spacing—.050 95
sins. {.093 pins availoble, add 15¢

per crystol.] eoch

We con supply motched sets for oll CB units at
$5.90 per set. Specify tronsmining frequency and
make ond model number of equipment.

Following frequencies in stock (frequencies Jisted
in megacycles): 26.965,26.975, 26.985, 27.005,
27.015,27.025, 27.035, 27.055, 27.065, 27,075,
27.085,27.105,27.115,27.125,27.135, 27.155,
27.165,27.175.27.185. 27.205. 27.215, 27.225.

RADIO CONTROL CRYSTALS in HCS U holders
in stock for immediote delivery—aoll chonnels. Pin

diometer .050. $2.95 ea. .093 pin spocing, odd
A Um em T em WE T SR em em SN oE em S ..

l 15¢. SEALED OVERTONE CRYSTALS Supplied illl

metal HC6/U holders.

§ Pin spacing 488, diometer ,050 l
15 to 30 MC .005 tolerance $3.83 eaq.

[ 30 to 45 MC .005 tolerance $4.10 eo. [ ]

1 45 to 60 MC 005 tolerance $4.30 ea.

‘--------------J

& QUARTZ CRYSTALS

for every service

All crystals made from Grade
A imported quartz—ground
and etched to exact frequen-
cies. Unconditionally guaran-
teed! Supplied in: .
FT-343 holders Pin_ spacing
%" pin diameter 093
CRIA/AR holders pin_spac-
ing 12" pin diameter .125
MC-7 holders pin spacing 34"
pin diameter .125

FT-171 holder pin spacing %
banana pins
1001 KC to 2600 KC: .005%, toleronce $4.50 ea
2601 KC rto 9000 KC: .005%, tolerance $2.50e0
Specify holder wanted
ANY AMATEUR, NOVICE, TECHNICIAN
B0 meters 3701.3749 KC 019, tolerance
40 meters 7152-7198 KC
8 meters 8335.8650 KC 'I. 50 edq.
within 1 KC}
quencies from 2000.3200 KC .005 taleronce $2.50
eo. [suppliedineither FT-243, MC.7 6rFT-171 holders)
1o 8650 KC in 25 KC steps 75¢ eoch or 3 for $2.00
FT.241 Lottice Crystals in all frequencies from 370
ea. Pin spacing 14”7 Pin diameter 093
Matched poirs—15 cycles $2,50 per poir
455 KC Crystols $1.25 eo.
500 KC Crystals $1.25 eo.
2rs $4.50 co.
Socket for FT-243 crystol 15¢ ea.
Sockets for MC-7 and FT-171 crystals 25¢ eo.
Ceramic socket for HC6/U erystals 20¢ eo.

MADE TO ORDER CRYSTALS
9001 KC 10 11,000 KC: .005% tol. $3.00e0
BAND CRYSTALS

15 meters 7034-7082 KC

MARINE FREQUENCY CRYSTALS—AIl morine fre-
STOCK CRYSTALS in FT-243 holders from 5675 KC
KC to 540 KC {oll except 455 KC and 500 KC) 50¢
200 KC Civstats $2,00 eo.

100 KC Frequency Standard Crystals in HC6/U hotd-
Dyol socket for FT-243 crystols 15¢ eo.

FREE! Write for Cotalog £961 with oscillator circuits.

ASK YOUR PARTS DEALER FOR TEXAS CRYSTALS
See big red disploy ., _ . if he doesn't stock them,
send us his name and order direct from our foctory

s
NOW! Engineering somples and small quantities

for prototypes now made either at Chicogo or at
Ft. Myers Plant, 24 Hour Service!
IN CHICAGO, Phone Gladstone 3-3555

ORDER FROM OUR NEW FLORIDA PLANT
Use coupon below for T3t Ctass shipment

TEXAS CRYSTALS

Dept. R-91, 1000 Crystal Drive, Fort Myers, Fla.
For Fastest Service, Phone WE 6-2100

TR OGNE TR R GNR UR R R R R WE EE . ..
FiLL QUT AND ATTACH THIS COUPON TO YOUR OR.
J DEr FOR SHIPMENT VIA 1ST CLASS mall AT NO B

§ EXTRA COSTY 1
()03 00000000000800000000000055 300055080 -1
[ ADDRESS........... 3000000000300000300000000G [
ary..... veerneeieeaun. JONE, . STATE, ......

TERMS: All items subject ta prior sale ond ¢hange of
lp:ice without notice. All crystal orders must be ac. l
lcomnunied by check, cash ar M. O. with PAYMENT ]

IN FULL. Dept. R-91

NSRS SR SE E YR YE Wm Wm e em w s of
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New Motorola Color CRT

This rectangular picture tube, lighter and shorter,
provides more viewing area and is easier to make.

NNOUNCEMENT of Motorolu's

version of the three-gun shadow-
mask, color picture tube (see our Qec-
tober issue, page 100} has aroused con-
siderable industry interest. The manu-
facturer has since released additional
details about the display device.

Requiring the same 25,000 volts for
its second anode that is used by existing
types. it makes no additional demands
on the high-voltage circuit. Aside from
this, deflection angle of the 23-inch rec-
tangular tube is 92 degrees as compared
to 70 degrees for the 21-inch round type.
This difference largely accounts for the
significant reduction in CRT depth:
from 25.25 inches to 20.25. While image
size is about the same, restoring infor-
mation lost in the missing corners of the
round tube adds 22 square inches of
viewing area to the complete picture:
an increase from 261 to 283 square
inches Using less glass, a costly in-
gredient, the squared-off design weighs
only 30 pounds as compared to 33.5 for
types in current use.

Convergence problems become con-
siderably more stringent, due both to
the increased scan angle and the need
to maintain three-gun tracking in the
extreme corners added to the rectagular
version. This can be met by elaborating
convergence circuitry—indeed, has been
met in the working receiver using the
new CRT that was put on display by
Motorola. The associated deflection
yoke is also a new design. The chassis
employed was adapted from that for a
color set the manufacturer marketed
some years ago.

Significance of the development, as
this manufacturer sees it, lies in its be-
lief that receiver appearance rather
than price has been the chief impedi-
ment to widespread acceptance of color
TV. With consumers accustomed to the
trim styling and compactness of modern
monochrome sets, made possible by
wide-angle, squared-off picture tubes,
they balk at the “bulky, boxy look” of
current models, like the table receiver
to the right in the accompanying photo-
graph, Extra height is needed to accom-
modate the wasted, masked-off portion
of the CRT, and extra depth is needed
for the front-to-back length.

By contrast, note the trim console in
which the rectangular version is housed
to the left. To make a point, the latter
cabinet is one used for a recent, popular,
monochrome set in the Moforolu line.
Samples of the new and old tubes, shown
atop their housings, suggest the depth
difference. The cup for the base of the
CRT that protrudes from the rear of
the console, of course, is deeper than it
would be for a black-and-white tube;
but the flat appearance that is expected
today has not been changed because
depth of the cabinet itself is unaltered.

With no facilities forr CRT production
and no plans to acquire them, Motorola
has produced working models in coop-
eration with an established tube manu-
facturer. Since fabrication is based on
techniques for monochrome devices,
largely obviating the heavy investment
for all-new equipment needed to make
round color tubes, it is hoped several
CRT makers will show interest A

The new (left} and old (right) picture tubes, together with associated cabinets.
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3§ THE A.E.S. Q(go&

ONE OF THE MOST SOUGHT
AFTER PRODUCTS IN THE
HIGH FIDELITY INDUSTRY

At our present rate of sales and production,
A. E. S. will sell nearly 100,000 Gigolos
this year.

Imagine, now you can own a speaker with
this quality for only $15.00.

TRY IT— WE GUARANTEE IT
100,000 PEOPLE CANNOT BE WRONG

DESCRIPTION:

The Gigolo is constructed with a
resonant resistant all wood product
of at least 34" thickness throughout.
Its outside dimensions are 24" [ong,
12" high, 912" deep. The heavy con-
struction and the fine workmanship
suggest a value far exceeding its low, - R _,.—,,q;,mcy N ac 503~ “Fone bursts 3500 :

low price. All units sold on 100% : ; Maximum frequency response f9-21008 cps
B _Frequency respaonse +8-db 15-18000 cp<
MONEY BACK GUARANTEE. gt L Harmonic distortion fess, than 3% 70.21 ko
% T . - . I dance™t ithin =0 - 200Y% f 8 oh
Price $15.00. Unfinished only. phgct ook e 0:20000 cps
F.0.B. Factory -Flux -density 11000---gauss
- Frequency response curve run at continuous 10 watts.

Power -handling capacity, “the Gigolo- may, be used with
small economy amplifiers of very low wattage, as well as
with the highest pgwer component amplifler “with satis-
§attory” resuits.

PRGN | OAOG e AT RTER MODILATION DistORTION JONE ooty A.E.S.. Inc
J ST R ot 3338 Payne Avenue. Cleveland, Ohio
KON TRERTH DGk Gentlemen please ship GIGOLOS.

‘aumllqun-u—-—\1
| understand these units are guaranteed and if I am
not satisfied | may return for a full refund of sales

- MenTRAY Thansratinl chay GO price, $15.00 each

ORLOR AOUITH DAMPENGDG MATLE (b e
LR RETTR T

ALMTE ) COME DISACLMING, Name
DOUN L MOV YOKE (O » (1800 Cunl e Addres:
Wi - W00 { Dy TOYEBIGY e e
{ City and State
T9 WAL AR e e J
Enclosed find check money order,

November, 1961
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Looking
or
better T
perform-
ance

I these
areas’

HOME TV
ETV
CCTV
MATV
CATV

Blonder-Tongue offers the most
complete line of products to im-
prove home TV reception-VHFor
UHF. Examine Blonder-Tongue
UHF converters—the model 99R
for prime areas; the model
BTU-28 for weak signal areas-
and the BT-70 for translator and
MPATTI area conversions. They're
the biggest selling UHF convert-
ers in America today because for
10 years they have proved them-
selves best in action in every UHF
areua. Consider the transistor
home TV signal booster — the
AB-4 (mast-mounted) and IT-3
(indoor use). Both are complete
home TV amplifier and distribu-
tion systems supplying signal to
as many as 4 TV/FM sets. Both
represent unique engineering
achievements from the industry’s
most experienced manufacturer
in transistor RF circuit design. 6
different home boosters—includ-
ing the only UHF hooster plus a
host of TV and antenna couplers
round out the home TV line.

www americanradiohistorv com

Only Blonder-Tongue offers a
complete line for ETV in which
each unit is matched and inte-
grated to bring out the best per-
formance of the other units in
the system. With B-T products a
school can be equipped to receive
educational programs from
ground TV stations, from strato-
vision, or programs originating
from a closed circuit TV eamera.
Important products include:
Lock-Jax, an obsolescence-proof
video/RF system that permits
any room to be used as a TV
studio or TV outlet: a variety of
amplifiers, converters, splitters,
tapofls to provide multi-classroom
reception.

For CCTV there are: Port-A-
Studios, portable studio consoles
capable of originating complete
TV channels; Film Chains to con-
vert 16mm film into video or RF
signals; manual and remote con-
trolled transistor TV cameras;
direct-view or projection moni-
tors; complete video distribution
equipment and accessories to pro-
vide flexibility, ease of operation.
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6 broadband amplifiers (transis-
tor and tubed) ; 11 single channel
amplifiers—6 crystal-controlled
converters and the most sensibly
engineered line of accessories
(tapoffs; matching transformers;
splitters; traps; filters; mixers
ete.)—the most complete product
line available today. Each product
is engineered to do a specific job
best—each matched and inte-
grated to bring out the best in
each other. With Blonder-Tongue
equipment, there are no compro-
mises — no design to cover the
waterfront! Very simply, you can
select the amplifier, converter or
accessory that's best suited to the
job, paying for only the perform-
ance features the job requires.
Blonder-Tongue master TV prod-
ucts are the heart of instaliations
in the nation's leading motels,
hotels, apartments, schools, etc.

Here's where Blonder-Tongue
and its Canadian division, Benco,
team up to provide a wide range
of products—matched and inte-
grated to bring the finest recep-
tion to entire communities via a
system that is initially low in cost
and that provides long-term
maintenance— free performance.
The Blonder-Tongue MCSe
single-chaninel amplifier for VHF
or F'M and the Benco T-AMP-2,
a cable powered transistor com-
munity system are tyvpical prod-
ucts in the line,

* A word about Blonder-Tongue
Services—our application engi-
neering department offers Free
System Layout. Field engineer-
ing is available at minimum cost,

www americanradiohistorv com

Rely

on the
world’s
only
matched &
Integrated
[ine

BLONDER
TONGUE

Available through distributors. Write
for complete short-form catalog.
Blonder-Tongue, 9 Alling St., Newark,
N. J. Canadian Div.: Benco Television
Associates. Toronto, Ont. Export:
Morhan Export Corp., New York 13.
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FREE
CAREER

YOUR CAREER |

e IT.E
MSOE

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 COUFON TODAYI

MILWAUKEE SCHOOL OF ENGINEERING 4
Dept. EW-1161, 1025 N Milwoukee $¢ »
Milwaukee, Wisconsin
Please send FREE ''Your Career’* booklet
1'm inlerested in [] Electronics [] Radio-T¥
0O Computers O Electrical Engineering
] Mechanical Engineering
(PLEASE PRINT)

MsS.113

Name.... .o Age.. .. ..

City wdone. . State .. ...
O I'm eligible for veteram.edueanon benefits
Discharge date.... . ... ... .. i e e

L e L T L L Ty ey pppn—

LA R L YRR YR PR YT T
L---;-------
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Advances in Medical Electronics
(Continved from pugye 36)

of commmuications techniques and vari-
ous computer applications are now under
study. It s a logical step to combine
some of the electronic instrumentation
methods already deseribed with a data
processing and computing svstem. For
example, several electronie respiration
wnalyzers could be commected to a cen.
tral station in the hospital and indicate.
remotely and instantancounsly, how each
patient is doing. An antomatic alarm
could be added to alert the attending
nurse or doctor when a patient’s condi-
tion deteriorates.

A computer could also be used to
find the right diagnosis after the results
of a series of tests and detailed patient
characteristics have been entered. Sta-
tistical probability wonld be computed
to indicate the most likely disease wnd,
possiblv. the best treatiment based on
cumpl'vhcnsi\'c statistics  gathered over
a period of vears and covering a large
uumber of cases.

A more immediate application of TV
scanning  technignes,  combined  with
data processing. is the "Cytoanalyzer”
shown in Fig. 10, which automatically
inspects microscopic shides of cervical
smears for cancer. Developed by Air-
horne Instrinments Labs. in conjpunction
with the Sloan-Kettering Institute, this
it eliminates the time-consnuming and
painstaking microscopic examination of
large numbers of slides involved in rou-
tine cancer cheeks, The "Cytoanalyzer”
measures the light absorption of cach ot
about 10,000 c¢ell nuclei per slide and
caters the result on IBM puneh cards.
This method provides effective sereen-
ing of large numbers of definitely nega-
tive slides and will hring out any sus-
picious  samples for forther  detailed
study,

While we cannot visnalize the day
when a patient will simply drop a coin
in the slot and Tet an autonatic medical
computer give him a complete physical
examiation, provide a punched card
dingnosis, hand out a preseription and
neatly wrapped medicine hottle, we can
see that computers will play an ever-
increasing role in the practice of medi-
cine. Just as in indostry the computing
device can assuime the burden of routine
statistics. megdical  administration,  aud
general medical data processing to re-
move such details from the overworked
doctor’s shoulders and leave him free for
more important tasks.

Exploring the Brain

You have probably read of the clectro-
encephalograph which measures hrain
waves This is o very usetnl instrument
which, together with mapping and re-
cording devices, can help locate thmors

www americanradiohistorvy com

‘Plecse send me o capy of the 1962 STEREO

NOW
MULTIPLEX!

What do you need to gef stereo
on your present FM rodic? How
much will it cost? Which manu-
facturers produce FM sierea
:lduph:rs and tuners? Find

the answers in the

IN
ADDITION...

The 1962 edition of the
STEREC /HI-FI DIRECTORY
is the complete buyers'
guide to aver 1300
component listings! Get
specifications, prices, and
performance daio an

# phonogroph pquipment
* pccesioriss=cabinets,
antennas, microphe

2iff-Dovis Book Division
Cne Pork Avenuve
New York 16, N. Y.

AND H1.FI DIRECTORY, | enclose $1.00, the
cost of the DIRECTORY, plus 10¢ to cover
mailing ond honrdling charges. {(Conada and
foreign, $1.25 plus 10¢ postoge.}

NAME

ADDRESS.

ZONE__STATE
Department EF 2032

CITY
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and other brain troubles. To probe still
more deeply into the mysteries of the
human brain, researchers now use micro-
miniature electrodes to  stimulate  se-
lected sections of the brain and record
electrical activity of brain tissues.

The Mavo Clinic in Rochester, Minn.
has done extensive rescarch in this area
and has found, for example, that clee-
trode currents vary with the patient’s
smelling activities, with his body move-
ments, eve actions, and his state of
“awakeness,” with different sections of
the brain reacting to various stimuli.
Carricd out on patients suffering from
epilepsy, schizophrenia, and other men-
tal disturbances, this method has vielded
invaluable data not only about the par-
ticular patient, but about hrain functions
in general.

Conelusion

In all fairness to the many devoted

rescarchers in the field of bio-medicine

we must point out that many teams, at
different hospitals and laboratories, often

work on the same problem, interchang-
ing their knowledge at conventions and
through  technical  publications. We
would have to devote an entire article to
nanies were we to give doe eredit to all
those working on the particndar projects |
mentioned here.

In order to develop any of the elec-
tronic bio-medical techniques deseribed.
rescarch teams are often made up of
specialists not only in medicine and bi- |
ology but in optics, clectronies, and |
similar fickds. Because rescarch institutes
always operate on limited budgets, elec-
tronics people have, in some instances,
volunteered their services on a part-time |
basis. We know, for example, of a group
of engineers in Buffalo who have selfless-
Iy given of their spare time to design |
and  build the specialized  clectronic
cquipment needed inan ultra-sensitive
blood-flow meter. This device is able to
measure blood flow in unopened arteries
which are part of the heart's own blood
supply. The 1-av. sensitivity of this de- |
vice has made possible new studies of
hardening of the arteries and  certain
heart defects.

Another group of engineers, all work-
ing for llinois Bell Telephone Company.
teamed up with a local hospital to design |
a transistorized, self-contained clectronice |
cardiotachometer. This instrument can
be carried by the patient under his cloth-
ing for a long as 72 hours and records
accurately the number of heart beats.

The continued devotion of dedicated
researchers and the application of the
latest techniques of clectronies to bia-
medical problems holds out the promise
of contintied progress in this fickd. As we
gain a greater understanding of the life
processes and are better able to deal
with the many ills to whiclh the body s
heir, life expectaney should increase and
better health result, A
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For the
1 family in 17 \\ =
that demands \
Recording-Studio Quality
from their tape recorder...

People actively engaged in the musical arts—amateurs as well
as professionals—are finding the Continental ‘400’ the practical
solution to the problems of complexity and cost posed by pro-
fessional recording equipment.

’ Guild-crafted by Philips of the Netherlands—styled by the Con-
tinent’s top designers, the Continental ‘400’ is simple to use yet
amazingly versatile. The 3-speed, 4-track ‘400’ offers profes-
sional quality recording and playback, both stereo and mono,
at moderate cost for heme use.

the ore/co@
CONTINENTAL ‘400’

world's most advanced,
most versatile, portable
Stereo|mono tape recorder

Complerely self-contained with dual recording
and playback preamps, dual power amplifiers,
stereo-dynamic microphone and two stereo-
matched wide-range Norelco loudspeakers,

VERSATILITY: 4-track stereo recording and playback, as well as 4-track
monophonic recording and playback, at any of its 3 speeds.

FREQUENCY RESPONSE: ar 712 ips. 50-18,000 cps; at 3% ips,
50-14.000 cps: at 17 ips, 60-7000 cps.

PROFESSIONAL EXTRAS (af no extra cost): mixing, monitoring and
sound-on-sound facilities.

SIGNAL-TO-NOISE-RATIO: 48 db or better.
WOW AND FLUTTER: less than 15% at 7% ips.
CROSSTALK: 55 db. HEAD GAP: .000i12".

NORTH AMERICAN PHILIPS COMPANY, INC. High Fidelity Products Division, 230 Outfy Avenue, Hicksville, L.1., N.Y.

to you and your friends

RADIO SHACK'S 1962
ELECTRONICS CATALOGS

RADIO SHACK Corp
730 Commonweoith Ave, Botten 17, Moss. I

Send Rodio Shack’s famous elecironics caralogs for

EVERY NEW SUPPLEMENT

Plus

FOR NEXT 12 MONTHS! l one year—FREE and POSTPAID,
Cur bigger, better cotalogs offer the widest line of elec- Your Nome Y
tronic parts ond equipment in the world! Stereo, Hi-Fi, Your Stote -

Hom Radio, Test Equipment, Pre-Recorded Taopes, Tope
Recorders, Records, Parts—plus 30 poges of Kirs! 340 I
pages—over 100,000 items! No Money Down credit
terms. Every item bocked by o money.bock guorontee
of satisfoction.

RADIO SHACK Corp.

City and Zone

.
i
1

For o Friend. —
éier I

I Address _

City ond Zone - _State.
[ N N N N § § N |

Boston, Mass.
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Now..-Tomorrow and for years to come!

CITIZENS BAND
RADIO

¢ 8 Channels, crystal controlied
transmitter and receiver

e Tunable receiver for 22 channels -

* Transmitter 1009% Class B
modutated

e Adjustabie squelch - b,
* Automatic npiSt}' limiter L |--\. # RADIO CORPORATION \
* R. F. Power indicator ,° 3050 west 21st Street « Brooklyn 24, N. Y. \
* 1 Year guarantee ! Piease send me complete information \
¢ Easy to install. Ideat for home, 0 on Model “E" CB Radio. '
boat, car or business. Weighs .
oglél_?lbs. 5 .4%33%)&11% “ NAME ) '
s F ype accepte
*in preference to only certification ADDRESS——‘ - B ——,l
ith 1 pair of e s
:‘;yi‘rﬂl:a;r";lgtmhﬂni $1 795“ - STATE = -
and pawer cabies - ——_‘—

'I'AI'E RECORDERS

HI-FI COMPONENTS
SLEEP LEARN KITS

UNUSUAL VALUES |MERITAPE. Low Cost
¥ FREE 1962 nigh  quality  record.
A Catalog ing tape, in bOxes or
Ced DRESSNER cans.

1523RA Jericho Tpke, New Myde Park, N,Y.

Sterec Music on Tape!
Empty 3 in. plastic reels 7¢ ea.
% BARGAIN PRICESI

h” SEND FOR OUR FREE

Tape Recorder/Blonk/Precorded Tape Cataleg
SAXITONE TAPE SALES

iv. of Commissioned Electrenics Co,, In

1776  Columbia Roud qumngoon. D.C.

“IF YOU BELIEVE THAT ALL RECORDING TAPES ARE THE SAME

SUUNUCRAFT
== SOUNDCRAFT

. READ THESE FACTS ABOUT SOUNDCRAFT TAPES'

IT S SOUNDGRAFT :

IN THE GREAT MOTION PICTURES

The course of the motion picture industry was revolutionized by the application of magnetic

stripes on film.

- @ Soundcraft achievement which has made possible the stereophonic

sound tracks of the great MGM (Camera 65), Cinemascope and Todd-A O productions. For this
contribution, Soundcraft received the coveted Academy Award “Oscar”—first and only tape
manufacturer ever so honored. Soundcraft achievement never stops.

SOUNDCRAFT WAS =

HRSI -

T0 OFFER YOU:

recorder head wear

range of sounds

Buy the best—buy Soundcraft Tapes

Mylar* base tapes for longer life, longer play
Plasticizer-free oxide to prevent chipping or flaking
Micropolished tape surface to preserve the “highs" and minimize

FA-4 frequency adjusted formulation to capture the full dynamic

DY PONY T. M,
PHOTO FROM METAQ.GOLDWYN-MATEA, WilllaM wYLEA'S PRE.
SLHTATION OF “"BEN MUR,** WiNNER OF 1o ACADCMT AWARDS:

REEVESSOUNDGHAI ICOHP Main Office: Great Pasture Road, Danbury, Connecticut
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Save 30% on 4-track |

“Trans-Select”” Generator
(Continued from puge 47)

sistors in the bridged-T network (R, &
R. R. & R, ctc.) must be matched in
value. For the amplitude to remain con-
stant on the different ranges, certain
combinations of capacitors must have a
proper relationship to each other. Note
that the ratio between the value of C,
(.05 pf) and C: (5 pf.} is 1:10. This
| same ratio must be maintained between
C. & Ci, C: & C., and C: & C.. Increasing
| the value of the odd-numbered capaci-
tors in this group decreases amplitude
on the range or ranges involved, while
| decreasing the value increases ampli-
tude. Increasing the value of even-num-
bered capacitors increases amplitude,
and conversely.

So much for output «mplitude which,
{ as has been noted. depends on certain
| relative values. The individual values of
components in the frequency-selective
network affect frequency. Increasing
the value of a component, whether re-
sistor or capacitor. will decrease fre-
quency, while reducing its value wili
raise the frequency.

As to obtaining the needed values. it
is not necessary to use components of
high precision. One way of adjusting
the value of a component, for example,
is simply to try several different units
whose tolerance includes the exact
value desired until the rvight one is
found, Other simple methods include
the following: if a resistor or capacitor
is somewhat low, adding a small resistor
in series or a small capacitor in parallel
can produce the desired increase. To re-
duce these components if too high. a
larger resistor in parallel or larger ca-
pacitor in series can achieve the desired
result. With such methods and a re-
liable means of checking frequency.
there is no need for an unusually pre-
cise means of determining resistance or
capacitance,

The best way to measure frequency is
with an oscilloscope, using Lissajous
figures. Full details of the method,
available in many reference sources,
will not be presented here, Generally, a
60-cps sine-wave signal. available from
line voltage, is applied to the horizontal
channel of the scope, This position is
provided internally on many instru-
ments, The output of the generator to
be calibrated is fed into the vertical
channel, When generator frequency is
an integral multiple or submultiple of
60 cps, a reasonably stable pattern will
result. For example, when generitor
| output is exactly 10 cps, a figure with
| siX horizontal peaks but only one verti-

cal peak will result,Other integral ratios
may be used. In any case, generator fre-
quency is the number of verticalt peaks
divided by the number of horizontal
peaks and multiplied by 60. €or the four
basic, switch-selected frequencies, the
ratios for the number of vertical peaks
to the number of horizontal peaks is as
follows: for 10 cps, 1:6; for 20 cps, 1:3,
for 40 cps, 2:3, and for 80 cps, 4:3.

This method is practical for measur-
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ing frequency and correspondingly “ad- |
justing” component values., using the
general principles already described,
only on the two lowest ranges of the
generator. Frequency checks on the
higher ranges can be made, in each case.
with reference to the next lowest range.
This is accomplished as follows: Set the
scope to display a single cycle of signal
on the lower range, using the smallest
possible amount of synchronizing volt-
age. Then switch the generator to the
next highest range and adjust values to
obtain exactly 10 cycles in the display.

In the author's unit, the sequence of
adjustment began with the selection of
the pair of matched resistors for R: and
R., obtaining the closest possible values.
Precision resistors could be used at this
starting point, but ohmmeter accuracy
should be satisfactory. Then install C,
and C; and “adjust’” their values (as
described) for 80 cps.

Next switch out R: & R.. with 8., and
install the other resistors, one pair at
a time, individually adjusting each pair
for the proper frequency if necessary.
If there is a slight mismatch in any pair.
adjust for amplitude as well. When this
procedure is completed for the first po-
sition of range switch S,, install the
pair of capacitors, C. & ., for the next
higher range. adjusting them for proper
output amplitude and frequency. Then
proceed in order to the two highest
ranges, adjusting each range to ten
times the one below it.

Accuracy can be just as good as your
patience in making the adjustments, In
the author’'s version. this was better
than 5 per-cent except for the high end

of the highest range. Fvidence of the |

recommended adjustment procedure
can be seen in Fig. 5, where two com-
ponenis are identified for such part
numbers as C., C. and others.

The transistors and diode specified
are about the least expensive types on
the market. Virtually any general-pur-
pose transistors and diodes should work
as well, if they are more readily avail-
able. C.. and C,, as mentioned, extend
the upper frequency limit and maintain
amplitude at this limit. Their values
may have to be altered somewhat for
different transistors. even of the type
recommended.

Modifications

To meet different requirements and
situations, the frequency-determining
components could be dealt with in other
ways. The generator could be designed
to operate at a single frequency only,
simplifying the number and choice of
components. On the other hand. there
could be a continuously variable fre-
quency control in place of the switched
frequencies. In this case. a dual poten-
tiometer would take the place of
switches S. to 8. and the resistor pairs
associated with them. Switch S, along
with its associated pairs of capacitors
could be retained for multiplying the
basic, continuous range. The only pre-

Build Your Own
Superb Scott Kits

Have fun...save money...get the best! Now you can build your own world-
famous Scottcomponents . . .and you can make substantial savings compared to
the costs of the nearest equivalent factory assembled units.

H. H. Scott kits feature the same engineering, same high performance, same fea-
tures and parts as do the factory wired components. Tuners have exclusive Scott
Wide-Band design with factory aligned silver-plated front ends. Amplifiers use
H. H. Scott's superb conservatively rated transformers.

Scott kits are fun to build, too. The wires are pre-cut to exact length and pre-
stripped. Instruction books are in full color to help you see exactly what you're
doing. Mechanical parts are factory-riveted to the chassis.

For a genuine H. H. Scott System at a real saving, choose from these fine kits:

LT-110 FM Multiplex Sterea Tunor Pre-wired and aligned
tront end and multiplex sections; Wide.Band design;

2.2 uv sensilivity (IHFM); $159.95°

LK-48 43-Watt Stereo Complate Amplifier Kit A truly su-
perior amplifier with power enough to drive even the

most inefficient speaker systems. Only $119.95*

LK-12 72-Watt Stereo Complete Ampllfier Kit Fabulous
Scott features never before available in a kit: de-
rived center channel controls; tape monitor; $159.95*

~ FREE!

Colorfui and detailed 20-page
“Guide to Custom Stereo™ in-
cluding compiete technical infor-
mation on Scottkits.

s

LT-10 FM Tuner Kit Unigue Ez-A-Line alignmant sys-
tem. Sensitivity 2.2 uv (IHFM). $89.95*

LC-21 Sterso Pre-Amplifier Kit Exceptional versatility.
16 front panel controls; freg Y resp for op-
tionai laboratory applications 8 to 50,000 cps! $98.95°
LK-150 130-Watt Stereo Pawer Amplitler Kit Conservative
design, massive transformers unsurpassed per-
formance. $169.95*

- v *slightly higher West of Rockies.
= £

= __.;_h s
3 .ﬁm!?

Name
Address
City

Zone State

i ILII.SCOTT

H, H. Scott, Inc., Dept. 160-11
111 Powdermill Rd., Maynard, Mass.

Export: Morhan
Exporting Corp.,
458 Braadway, NYC

LT-110 FM Multiplex Stereo Tuner Kit

Rush me
complete details on
money-saving Scottkits.

caution in this arrangement is that po-
tentiometer resistance be adjusted to
fall between the approximate limits of
5000 and 100,000 ohms. |
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Full Color Giant Fold-Out
Charts Still Available!

Here’s a complete series of colorful, authoritative fold-out wall-charts
(originally appearing in the pages of ELECTRONICS WORLD)—
yours for only 15¢ each. All in full-color—each suitable for framing.

2. Hi-Fi Crossover Network Design Charts: Teils how to build speaker nets
for any crossover frequency, Complete coil-winding data, capacitor values

given.
4.

Bass-Reflex Design Charts: Complete data on building own bass-reflex

enclosures for any speaker. including ducted-port enclosures.

Radio Amateur Great Circle Chart: For Hams and short-wave listeners—

gives complete listing and map of amateur prefixes by calls and countrics.

IMPORTANT: ORDER BY

NUMBER! OUR SUPPLY OF THESE FOLD-OU'T

CHARTS LIMITED. OFFERED ONLY ON A FIRST COME, FIRST SERVED BASIS.
Send 15¢ per selection to ELECTRONICS WORLD

Box 378, Chureh Street Station

New York 8. New York

www americanradiohistorvy com

73


www.americanradiohistory.com
www.americanradiohistory.com

Do your

hristmas shopping
easty, economical
salisfying way
with the

1962 HEATHRIT
(atalyg

World's biggest kit catalog—offers over 250 kit selections.
The big, new [00-page Heathkit catalog is the world’s shopping center
for kit builders. It offers over 40 completely new kits and a sariety of
products priced from $7.95 up. Heathgift certificates are available in
any doltar amount you wish.

New easy terms; order now—pay later!
Heathkit's new relaxed terms are the casiest ever. Now, no down pay-
ment is necessary . . . and take as long as 18 months to pay. See the
order blank in the 1962 Heathkit catalog or write for application forms
today.

Heathkits give a world of pleasure—at half the price!
With Heathgifts you provide morc than just a remembrance. You open
an exciting, challenging, satisfying new world of pleasurc—that lasts
a lifetime. What's more, you give the highest quality electronic equip-
ment, but pay up to 507 less than the cost of ready-made units,

» -

g
- -
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New “volue-packed”
FM Tuner in charcoal grey and ivory

Performs in the true Heathkit quality tradition. Loaded with
such teatures as flywheel tuning and slide rule dial, AFC
control, asscmbled prealigned front end for easy kit com-
pletion. 9 tube function, +20-20,000 ¢cps. A honey for looks!
Features multiplex jack for use with the Heathkit AC-11
Multiplex Converter to provide FM sterco.

Kit AJ-31 FM Tuner (shown).. Blbs...... ... .......$39.95
Kit AC-11 Multiplex Converter . 4lbs........... . $32.50

New HEATHGIFTS

New Test Instruments

for the technicion or serious omoteur

The IM-21 AC VTV M has clean design. Extended freg. re-
sponse 1 db 10 ¢ps to 500 ke. 10 megohm input imp.: 10
voltage ranges: — 50 to + 50 calibrated db scale.

Versatile 10-21 “general purpoese™ 37 oscilloscope perfect
for industrial, medical and general use. Push-pull vert. and
horiz. amplificrs: 20 to 100,000 cps sweep: automatic sync.
Kit IM-21 AC VTVM. 4ibs . $33.95
Kit 10-21 3" Oscilloscope. 14 Ibs $49.95

ELECTRONICS WORLD
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Deluxe

9 transistor
Walkie-Talkie
keeps you in touch
anytime, onywhere

Units at twice the price can’t compare!
Operating range of 1 to 3 miles; meets FCC
regulations. Crystal controlled superhet
receivers squelch noise limiter circuit; push-
to-talk switch; rugged, 2-tone alum. case.
Use for private reception, as wireless mike
or for paging. 75 hours on 9 volt battery.
Collapsible 35" whip antenna.

Kit GW-21. 31bs................. $44.95

make it a m

| |‘| iil
l|‘|'|’|'|’

Accessories
to moke o "Hom” hoppy

Ham accessories that sing performance,
price, features! Spectacular, compact tun-
nel diode “dip™ meter does cverything a
“grid dip” can do. New rugged VFO covers
80 thru 2 meters. New Q" multiplier has
2 peak I. F. positions. Exceptional values!

Kit HG-10 VFO _ 121bs.. .. ... ... $34.95
Kit HM-10 '“Tunnel Dipper'*. .
3bs............................$34.95
Kit HD-11 *'Q"* Multiplier. ..
20bs.. ... $14.95

New Wireless Intercom
saves time, saves steps

No home, oftice or factory should be with-
out this transistorized all-master intercom
system. Imagine, only 3¢ a month to oper-
ate. No wires between units, just plug in
Any station calls other stations. Easy to
build. In beautiful two-tone beige.

Kit GD-51 intercom.. .4 Ibs.. .. .. $22.95
Kit GD-51-2 (pair). . .8 lbs. ... ... .. $45.90

November, 1961

A Hondsome Radio for every
room in the house

Choose from 3 spanking new ivory and
beige radios. Low cost AM set provides
hours of pleasure. Economical FM table
radio is noise-free: has preassembled tuner.
AM Clock-Radio has Telechron unit, sleep
switch, radio alarm, pillow speaker jack.

Kit GR-121 AM Clock-Radio,81bs. $29.95
Kit GR-11 FM Table Radio, 71bs. $27.50
Kit GR-10 AM Table Radio, 71bs. $19.95

Learn os you build—on
Educationol Kit on Transistors

Teaches basic fundamentals of transistors
while performing interesting experiments!
Text is written in simple easy-to-under-
stand language. Final product is highly
useful two-station intercom. Textbook
provides a storchouse of valuable reference
material. Designed for voungsters and
adults alike. All components and materials
furnished.

Kit EK-3 Basic Transistors. ..
AIbS.. ... $16.95

rier Chrisatmc s for anyone!

Safe
cruising
for the Boating Enthusiast

Compare for price, for quality ! See why the
3-band "*Mariner’ gives vou so much. In-
cludes consolan, beacon, broadcast and
marine phone bands. 10 transistor, 1 diode
circuit, Functionally styled with “‘sense”
antenna, waterproofed 4” x 6" speaker.
Preassembled tuner. Bearing accuracy of
+3°,
Kit MR-11 3-band **Mariner'* . ..

12Ibs. ..o $109.95

Short Wave Radios put the
world ot your fingertips

Hours of fascinating broadcast, amateur
radio. and short wave plcasure await vou
in the GR-91. Covers 500 k¢ to 30 mc in
4-bands. Tlluminated 77 slide-rule dial &
meter. Versatile controls for top reception.
“Velvet touch™ tuning. Easy circuit board
assembly. Beige & Aqua color.

Kit GR-91 SWL Radio.. 91bs.. . .. $39.95

HEATH COMPANY
Benton Harbkor 15, Michigan

Yes, send me my free 1962 Heathkit catalog

NAME -

:I—I:E;.!;&.THKIT"

i o T —

ADDRESS - S—

CIty. -ZONE. STATE.

Ship 1 Parcel Post Express O C.O

orders. Prices subject to change without notice. Dealer and
higher.

Order direct by mail or see your Heathkit dealer.

Ordering instructions: Fil outthe order blank. Include charges lor parcel post
according to weights shown. Express orders shipped delivery charges collecl. All
prices F. O. B. Benton Harbor. Mich. A 20% deposit 1s required on all C.0.D.

MODEL NO.

Free Cotolog!

.D. 0O Best Way

s e

=

export prices slightly
Send in today for your free
100-page cata og. Over 250
kits (more than 40 are new)
in this most complete cata-
log of kits. Every piece is
top quality . . . save up to
50%. Get a catalog now and

receive 1962 Heathkit sup-
plements.

This Christmas Give a Meathgift ... from the

World's Shopping Center tor Efectronic Kits
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British Audio Trends

By PATRICK HALLIDAY

Rundown on some of the interesting products and the

displays at London's 1961

HE LATEST in audio equipment was

seen and heard recently at the 1961
International Audio Festival in London,
supported by more than seventy British,
American, European, and Japanese
firms. Prominent amwong the exhibits
was an increasing number of high-fidel-
ity tape recorders, ranging from the
miniature, pocket-sized transistorized
moadels by Fi-Cord {only 953" x 5" x
234", but claiming a 50-20.000 cps = 3db
response) to the larger professional re-
corders by Amper and E.M.I.

A new low-distortion moving-coil
loudspeaker system with a particularly
clean bass response was shown by Leuk
—the firm which first pioneered 0.1
per-cent distortion amplifiers. The new
loudspeaker and enclosure is relatively
small—26" x 15" x 12”—and combines
13" and 3” units with a half-section
crossover network. The 13" speaker in-
corporates a new “sandwich’ cone which
is 3:” thick and provides an extremely
stiff cone which, it is claimed, behaves
as the theoretical ideal of a rigid piston
and avoids the flexing of the cone at
large amplitudes: it has no greater
weight than conventional cones of paper,
plastics, or aluminum. The term “sand-
wich” is derived from the laver con-
struction of the diaphragm, with a skin
material denser and stronger than the
inner part.

The demonstration of stereo sound
using two of these sandwich speakers
was certainly impressive, although your
reporter would like to hear the system
under better listening conditions before

fully endorsing this reputable maker's
claim that the stiff cone represents the
“greatest advance” since the develop-
ment of the Rice-Kellogg moving-coil
speaker! A single enclosure and speaker
is priced in Britain around the $110
mark,

Another British maker well-known on
hoth sides of the Atlantic is Lowther
who has always championed the use of
a single high-efficiency speaker driver
unit in connection with compound horn
enclosures: this year the Lowcther range
of enclosures has been extended with a
re-designed “Acousta-Twin” enclosure,
For sterco. only a single enclosure is
used, placed in the center of the wall,
offering the widest expansion of sound
facing the normal listening area. It is

76

designed to reverse the accepted Blum-
lein principle for stereo, that is, the
placing of two microphones at a central
point and angled to collect sound from
a given area; the sound pattern from
the “Acousta-Twin” is designed to be
of the same order. with the concentra-
tion of sound in the central area, in-
tended to give the feeling of the original,

Lowther also showed the only all-
transistor hi-fi amplifier noted at this
year's show and then only in prototype
form. It is a direct-coupled amplifier
using a symimetrical push-pull circuit
with two 0C26 power transistors in the
transformerless output stage: no direct
current flows through the 16-ohm voice
coil. Power rating of this amplifier is
only 5 watts (continuous sine-wave
power). Although this may seem low by
conventional audio standards, it should
be remembered that the unit is designed
for use with this firm’s horn-loaded
speakers which have an unusually high
electrical/acoustical conversion effici-
ency.

The @Quud wide-range electrostatic
loudspeaker has been in continuous pro-
duction since 1957, vet continues 1o
attract keen interest—indeed on the day
this writer visited the Festival, it was
one of the few demonstrations for which
one had to gueue. Although other mak-
ers have from time to time demon-
strated speakers using the push-pull
electrostatic principle, the Qirtd model
remains the only wide-range speaker of
this type on the British market.

A new, compact integrated 10 + 10
watt stereo control unit and amplifiter in
a 4"x 14"x 1334 " cabinet has been intro-
duced during the past year hy “His Mas-
ter's Voice—one of the brand names of
the E.M.I. organization, long prominent
in the audio field. An unusual feature is
the small cathode-ray tuhe ineluded for
balancing and speaker phasing and with
a built-in ecalibration signal. Independ-
ent control of each channel is provided
by means of dual concentric knobs. Like
many other British amplifiers, the “Ul-
fra-Linear’-type output stage in cach
channel uses two EL84 tubes. The com-
plete unit. termed the “Stereoscope.” is
priced in Britain at under £190.

Long popular in Britain for ensuring
groove cleanliness has been the “‘Dust-
bug” device which can he mounted
either with a special arm or on the pick-
up arm. It consists of nylon bristle
sweeping the groove in advance of the

www americanradiohistorvy com

International Audio Festival.

stylus to remove dust which is then
trappe« on a pad which also discharges
surface static electricity, An accessory
seen for the first time at this year's
Festival is the S.M.E. “bias adjuster”
for fitting to their pickup arms so as to
correct the force developed by friction
between stvlus and record. Because of
the offset of the arm, this force tends to
swing the arm toward the record center.
The new device has no springs but in-
corporates a small weight suspended by
nylon thread and acting on a lever at-
tachedt to the hearing assembly.

The M.8.8. Recording Company has
announced a new form of transistor
sine-wave oscillator capable of deliver-
ing 1-watt output at frequencies from
110 100 ke. with an efficiency better than
75 per-cent. A conventional a.f. tran-
sistor of the type often found in the out-
put stage of broadcast portable receiv-
ers is used in this circuit—full details

of which have not yet bheen disclosed.
pending patent application. In the audio
field this circuit should be of interest
for erase and bias currents in portable
tape recorders, and may have applica-
tions in communications and industrial
electronics.

Noted among the overseas exhibits
was the Japanese Sony “Radio Micro-
phone”’—a lightweight transistorized
FM transmitter used on 27 mc. in con-
junction with a tube superhet receiver,
Among the many high-quality micro-
phones were a number of Shure and
AK.G, units,

Not shown at the Festival was one of
Britain’s main audio talking points—the
controversial Gough loudspeaker en-
closure. This new cabinet enclosure,
which costs under $15 to construct. has
set audiophiles arguing and manufac-
turers busy issuing comments on the
more sweeping claims put forward in
some circles. The enclosure, announced
late in 1960, was invented by Jabez
Gough. a radio dealer in South Wales,
The inventor, who developed the design
empirically, considers that it conforms
to no known earlier design: he claims
that it differs from recognized design
principles by being open at both ends.
need not be constructed of particularly
heavy materials, and does not contain
interior padding. Gough himself makes
no attempt to explain how the enclosure
works. A

ELECTRONICS WORLD
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A precision engineered transceiver for Citizens

Band licensees seeking outstanding design and Complete with 1 transmit crystal, 1 re-
Pcrf‘)l‘mant‘;- {])Ual cloknversion SUPerh}f?tel‘Od)'"e ceive crystal, new style ceramic micro-
receiver. Push-to-ta operation. Three way :
power supply for 6:12 vde and 115 vac. Full {ive phone and coil cord - $199.50
watts plate input. Certified FCC tolerance

+.005¢7. Size 5%” x 812" x 9’ deep.

Advanced engineering featured in the
Executive Model 100

@ NEW crystal filter minimizes adjacent
channel interference.

NEW built-in calibration circuit

NEW International NR squelch.

NEW 12 position crystal control transmit
channel selector.

NEW front panel microphone jack.

NEW provision for connecting external
speaker and S/meter.

; ‘ [E AN RN EENNNNNNNNENNNNEENNNENNNNENNNNNNENNNYEN )
FREE INTERNATIONAL'S . International Crystal Mtg. Co., Inc.
1962 CATALOG 18 North Lee, Oklahoma City, Okla.
Your buying guide for pre- ‘llll Rush FREE 1962 Catalog Ew?2

cision radio crystals and |
quality electronic equip- u b&-

Name -
ment. Complete data on 1962 CATALOG Please print
International’'s  Citizens | 5 .
Band transceivers and I & .:
accessonies. City_ Zone. State____.

R E RN NNRNNNNNNNENNNE N
|
|

[ EESENNNNNRNENEENNE N ENE]

Send for it TODAY!

0000009090 000000 0000000000000 0000060000 0000000

INTERNATIONAL Crystal Manutacturing Co., Inc. ® 18 North Lee ® Oklahoma City, Okla.

November, 1961
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GET IT from GOODHEART!

Receivers and Panadapter

BC-453-B: 190.550 KC w/8S KC IF’'s. This rcvr is
idcal as 3 tunable IF or to doublc-convert other
rcvrs having 455 kc IF’s hecked, aligned, grtd
100% OK, not as-is junk. ‘W atl needed $1 95
tech. data, pwr Sply data, etc. fob Los Ang. -

same, in handsome cabinet w/pwr sply. sa‘l 50
spkr, etc., ready to use, is our QX-535. ... e
RBS: Navy's pride 2-20 mc 14-tube sum‘rne( has

voice fliter for low noise, ear-sayin AGC, high
sens, & select. IF is 1255 kc. Checked, aligned,
w pWwr sply, cords, tech data. r(-ady to use,

fob Charleston. §.C. or LOsS Angeles

R-45/ARR-T brand new, 12-tube superhet .55-43 mc
in 6 bands, S-meter, 455 kc IF's, xtl filter, 6 sel.
gnsllions, otc. Mot and complete, it can be madc still
etter by double-converting into the BC-453 or QX-
535, Pwr sply includes DC for the automatic s]"g 5
tuning motor. FOB San Antonio . ....... 0

AN APR-4 rcvr is the 11-tube 30 mc IF etc. for its
@lug-in tuning units; has S5-meter, 60 €y pwr sply,
an., video & audio outputs, etc. Pan output s
deal to feed 30 me to the R-4S/ARR-T. s 9 50
Checked and aliRned. fob Los Angeles . . ... .

Plug-in lumng units for_ apove convert RF to 30 mc:
TN-16, 38-9- mc, $25.00. TN-I;.O 74-320 mc.

Power PIUR for revr: $2.00. "ech. Handbook: s7 so

Panadapter RBY, brand new, 435 kc input,
has 115 v 60 cy’ Pwr sply. fob Los Ang ‘79'50

o N

Bendix 2- -way Radios
SCR-522: 100-1%6 mc tubes, 832A RF PO,
very clean. satllfacllon grld l'ob YOuUr slsgs
choice of Buffalo, N.Y. or Bremerton, Wn.. . -
(add $3 .oo lof complete tech data, includes cone
versions, xtl_data, putting xmtr on 6 & 10, ctc. Add
$49.50 fob San Diego for RA.62-C, the 115 v 60 ¢y
pwr sply made for Eround usc of SCR-522.)

MRT-941; Lictensable hand-carry 144-174 mec FM.
dvvlﬂllon 15 hc Rcvr sens. 1 uv, minim. Po

w v vibrapach, nls.
Iess than 10 Ih cames Deaked & w/xts for the
1 rcve & the 1 xmt treg. you specify. 5119 50
w instructions, NEW. foh Los Angeles. ... .

Bargains in Surplus Transmitters
115-156 wc. 45 W carrier emission €an he
Am hy voice or B3 %, AM by 1 kc tone. key.
to wpm, (nCludes modul, & pwr sply
115 230 v SO'GD €y 1 ph. 4 chan. xtt, Switch.se.
lected, B29B final. Exc. condition, s149 50
checked out operating QK. FOB l,os Angeles -

TDZ: 225-400 mc AM, 30 a. 10.chan. Autotund
xtl. wrmodul & pwr sSply 110 220 440 v. s149 50
50’60 cy 1 ph, NEW, fob San Dicgo

Surplus Test Scopes Recdy to Use
T5-34 /AP has lnternnl iwrrri 10-50,000 ¢y. video
Xed-dur. swps triggesed
 tube plus lens Eives S pic,
Cheehed OK. w case & large inslrucl sag 50
shect, fob Los Anpeles "
(Add $7.50 for MV probe & ‘or tor tech manual.}
T$-239A /UP: Frea, range 10 €y to S mc. Sine waves
observable 10 ¢y to 2 ¢, pulses .15 to 5000 usec.
Sweep speeds .5 to 50.000 usec inch. Timing mark.
ors .2, 1, 10, 100 & S00 usec. Puls out triggers 300,
800, 2000 cy. Umigue grid is light-projected on the
3BP1. no parallax. Variable sweep delay. Accurate
voltage calibration. Clean. checked $1 950
oPerating. loh Los Angeles .
tAdd 20.00 for photocopy of the Handbook. )

Surplus Tuning-Fork Oscillators
400 ¢y £ , 001", Am, Time Prod. $125.00 sg 95
Sealed fork. new, w ekt dwEgS .

Same in comnll‘te osc. module w tubes, szg 95
needs 150 vde 6.3 vac. w Cht dwgs -
Same in hﬂnd!omn cCASe W reg. pw y & ssg 50
AF ampl.; use also as hench B + & Mr sl!ly N
400 cy *+ .05 %, Pnilamon module w tubg. slg 95
new. w ckf dwk. needs 2B vdc 1.2 amp *
Same except Varo 6228 rated 0.1 % to s“’ 50
he extra consirvative; w €kt dwg. .

500 cy = .05* Pnllaman module w "tube. slg 95
new. w ckt dwl. needs 28 vde 1.2 amPp. .. ..

125, 6217 ¢y * .02% from m-w
module w luln-s. counlgrs & Am. Time Prod. =20
fork. Needs 250 vde & 6.3 vac.

W cHt dwEs . . . o s49-50

Surplus Pulse & Slgnal Generators
Meas. Corp. Mod, 79B pulse generator 60.100,000
LS+ ?ulsu 13-40 usec wd & + $ync pips delayed
od. Can pulse-modulate an RF source and
can be synched tg a sine source, New.,
w hook, 40 Ibs fob Harrisburg, Pa.
The ftollowing are all overhauled, certified, fob Los
Angeles, have microvolt-calibrated uu(uuls. variable
internal modulation, . & tittim

LP Signal Generator, 91 2 cto S0 me 197,50
=804 Sig. Gen. 2-330 mc. $179.50
Men. Corp. Mod: 84, 500-1500 me. $249.50

TS.47 APR: 40-500 mc w useful harmonics to 3000
mc. dial accuracy 1 %,. Uncalmratpd attenuator 0-387.-
000 uwv. CW, AM 50" a1 ke, 579 50
pulsed at 500 cy. Grtd OK. fob Los Ang. a B

Boonton =203B Univerter cxtends the range of any
VHF microvolter (75 me, 50 ahms Zo) down to
€over 100 ke to 25 mc., Certificd OK. s129 50
Not $420.00, hut i{foh Los Angeles) only -

Surplus Brush Recorders
Porlnhl(' BL-202 (RD.2321.004 2-pen, ink. chart S.
25 mm sec., sensitiv. 1.1 mm/y, 5.00
corn!u-d like new foh Los Angeles . . d

5a [} k 3 1 iti BL-222,
#0.535300), W e spay tor srect wirg. 9329.00
ink., 21 2-125% mm 'sec. 375000

for DC amplitiers,

BL-206 &-pen.
Writc us tor other Brush madvls
tor Esterline-Angus recorders, ot
Miscellaneous Surplus Bargains
Boonton =170-A QMeter ... ... 599'50

Hewl:Packard =3308 Distortion Analyzer 522500

Navy = 60007 € R Leakage Insul Ros-st
Turns ROti0 bridge, accuracy $%, $3750

DC pwr sply, 230 v 60 cy 3 ph to 15’30 v at 130/

65 A cont., w vcrnler new. fob

Topeka . o eean.n. L 599-50
Lerds & Nor!hrun Volml.(- Divider, ahins.
dlcades and shide-ware dial. certiticd 379 50

erlr for data on Airborne M.u:nﬂomcler AN ASQ-3.
erll‘nlsﬁl current stock in LINE VOLTAGE REGULA-

Write for your needs in sChematics, coanversion infor.
mdtion, and tech. manuals on surblus clectronic
equipment.

Timec Pay Plan: Scnd us your 1ist of material, We

will ituote terms.

R. E. GOODHEART CO.

Beverly Hilla, Calif,

F. ©. Box 1120-A

CB Crystal Checker

(Continned from puye 57)

lengths, etc. The coil should be ex-
panded or compressed until capacitor
C; covers the band,

It is not necessary to follow the au-
thor's layout. If the device is to be used
solely as a Citizens Band crystal
checker, the complete circuit may be
built into a single box of slightly larger
size. The only precaution to be taken is
to keep the leads as short as possible.

Using the Tester

To check crystal activity, plug the
LC tuning section into the erystal oscil-
lator box. Set the meter sensitivity con-
trol to its extreme counterclockwise
position to protect the meter. Plug the
crystal to be checked into the socket.
Throw power switch 8, on. Vary tuning
capacitor C; by means of the vernier
dial. If the crystal is good there should
be some indication of rectified r.f. out-
put on the meter. The meter sensitivity
control may then be advanced for
more convenient meter deflection while
adjusting the tuning dial for maximum
meter indication.

In the author’s unit the meter de-
flected to full scale with the sensitivity

control advanced to about three-quar-
ters of its maximum rotation when
checking crystals of frequencies at
either end of the band—26.965 and
27.255 mc. The activity of different crys-
tals may be compared by setting the
sensitivity control for a given meter
reading and then adjusting the tuning
dial for maximum meter indication as
different crystals of the same frequency
are plugged in.

In transmitter construction work an
LC circuit can be pre-checked with any
given crystal. The LC circuit need not
be mounted in a box but can be con-
nected to an extra pin plug. This plug
can then be inserted into the oscillator
box jack and the LC circuit can then
be tailored for optimum results with
the crystal in the socket. Keep the leads
to the plug as short as possible.

The crystal checker may also be set
up for testing crystals and LC circuits
of other services such as in amateur
radio work. Output from the tester can
be picked up on a communications re-
ceiver for checking frequency.

The constructor may calibrate the
tuning dial in terms of frequency or
Citizens Band channels if desired.

Since the current drain is quite small
and the tester will not normally be in
continuous use, battery life will be ex-
tremely long. A

Inside view showing small parts mounted on phenolic board. Sensitivity control and
power switch are hidden by bottery. Two unconnecied leads go to the crystal socket.

J CRIR2PR CIR} VI C2

SIMPLE CHECK FOR TV
ANTENNA LEAD-IN WIRE

By HERB BROWN

SUSPECTED break in an antenna

lead-in, especially if intermittent, is
not casy to confirm. I can be anvwhere
along a line that is not accessible alo
maost of its length. However, il you own
a capacitor checher, you can test this
casily.

Beeause the pair of wires act as capaci-
1or plales, every two-conductor cable has
capacitanee whose value depends on the
line lengthe I o break exists in cither
side of the line, the capacitor seen at
one end af the line ends a 1he |mi||i of
the  break. Many  300-0hin, iwin-lead
types are rated at L1 guf, per foot, al-
thongh some go as high as 5 gpf. H you
encounter an unusual type, chech this
rating in a catalogue or the manuface-
turer’s fact sheet.

Bisconneet the lead from the TV et
and connect the elips of your checker to
the bare ends of the wire. Starting at the
Jow end of the lowest range, rotate the

www americanradiohistorvy com

instroment’s *value™ knob until yan get

a reading, Divide this figure, in gpf., by
1.1 or other applicable figure for a read-
ing in fcet. For example, a wling of
220 paf. indicates 530 feer of unbroken
line. Suppose you know (a visual esti-
mate will do) that the lead-in is about
50 feet long, You have confirnmed eon-
tinuity all the way up. But suppose 1the
wire is abowtl 100 feet long, Your reading
has not only revealed a break: it has lo-
cated it at the Idle of the line,

An ereatie reading on the lester’s eye
tube or other indicator exposes an inter-
mittent. To check for this possibility, try
to agitate the line if the wind i=n’t helping
vou. A final note: the antenna element to
which the wire connects may be folded
dipole, which tends 1o place a short across
the wire. If your checkher doesn’t give a
usable reading and this i~ the case, dis-
conneet the wire at the antenna end 100
hefore re-testing

ELECTRONICS WORLD
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THIS IS THE RECORDED FREQUENCY RESPONSE
CURVE OF A REJECTED AR-3 MID-RANGE TWEETER

Aithough this curve does not depart from the ideal by more than 2 decibels at any point, the sharp peak at 11,500
cycles is evidence of transient distortion.

The frequency response of all AR-3 tweeters and AR-2a super-tweeters is recorded and examined critically before
installation. One out of fifteen never makes it to the cabinet.

AR speakers are priced from $89 to $225. They may be heard at AR Music Rooms, on the west balcony of Grand
Central Terminal in New York City, and at 52 Brattle Street in Cambridge, Massachusetts. No sales are made or
initiated at these showrooms.

Literature, including a list of AR dealers in your area, is available for the asking.

ACOUSTIC RESEARCH, INC., 24 Thorndike Street, Cambridge 41, Massachuseotts

www americanradiohistorv com
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NOW ANYONE CAN
MAKE AS FINE AN
AMPLIFIER AS FISHER

with this new Fisher StrataKit!

TME FISBER

-

6 8 ° s i

P Tk - | .

676 6 8

I

Introducing a totally new approach to stereo kit design

8 When the KX.200 Control Amplifer, hArst of the new line of Fisher StrataKits, became
available a few weeks ago, the entire concept of high-Adelity components in kit form
entered a new, exciting phase. For the first time, a kit is backed by a name with the
tradition, acceptance and stature of Fisher.

Before Fisher could stake its reputation on a product completed by the purchaser, two
requirements had to be unconditionally satisfied. First, the performance of a Fisher kit
had to meet the same guaranteed Fisher laboratory standards no matter who assembled
it—Fisher laboratory technicians or a fotally unskilled and inexperienced builder. Second,
constructing the kit had to be a pleasure, not a problem.

Fisher engineers have responded to both of these unusual challenges brilliancly, as will
be evident to any builder of the KX-200 StrataKit. He will own the finest 80-watt Stereo-
phonic Master Control Amplifer Fisher knows how to make.

The SctrataKit method of kit construction permits assembly by easy, error-proof stages
(strata), each stage corresponding to a particslar page in the Instruction Manual and
to a separate transparent packet of parts, separately identified. Major components come
already mounted on the chassis, and wires are pre-cuf for every scage—meaning every page!

Errors of omission, if any, can thus be checked stage-by-stage and page-by-page—before
proceeding to the nexs stage. There are no surprises with a Fisher Stratakit, oaly the
pleasure of accomplishment and of effortless learning.

Outstanding features of the Fisher KX-200 StrotoKit:

80 watts IHFM music power—more than with any other control-amplifier kit. Harmonic dis-
tortion 0.24%. Hum and noise 93 db below full ourput,

Buile-in D’Arsonval laboratory-type calibration meter — a Fisher exclusive. Permits precise
adjustment for peak performance; assures optimum results from the scare and in the years ahead.

Level control facilities for a
center-channel speaker without
the need for an additional am-
plifier — unlike any other kit
now available.

Architectural brass-finish con-
trol panel to match all other 1

L K X X K ¢ N X R X R Y K X X § N X K X N} A
| USE THIS COUPON FOR FURTHER INFORMATION |
| Fisher Radio Corp.

21-51 44th Drive, Long Isiand City 1, N. Y.

Please send me the following FREE Fisher literature:
standard Fisher-built compo- O Complete details and specifications on the Fisher
nents and to fit standard Fisher § — KX-200 StrataKit.

component cabinets, | O The 1962 Fisher Handbook, a 40-page illustrated |
Price $169.50" 1 reference guide and component catalogue for custom t
stereo installations.

Coming Soon: The Fisher High- ]
Sensitivity, Wide-Band, Stereo- Name.
M Tuner StrataKit, i
;Wnénut or Mahogar:y cal?inet. | Addres I
24.95 extra; meqal cabinet, .
$15.95 extra; prices slightly t cior AT Twiikl H
higher in the Far West. e s s e e Y e e .t e

EXPORT: Telesto International Corb., 171 Madison Ave., N.Y. 16, N Y In Canada: Tri-Tel Assotiates, Ltd.
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Standing-Wave Indicator
(Continued from pugye 51)

with 52-ohm coaxial cable since this is
most commonly used in Citizens Band
service. If some type 72-ohm cable is to
be used. the indicator can be employed
with this cable simply by changing R.
to 72 ohms. (This 72-ohm resistor may
be selected from a group of standard
68- or 75-ohm carbon types. as suggested
below for the 52-ohm types.) Ideally,
special non-inductive resistors should be
used but the carbon types listed serve
very well for this purpose. The standard
value of 51 ohms is near the value
wanted and is close enough for all prac-
tical purposes. Some 51-ohm resistors,
measuring slightly on the high side, may
be used if the constructor wishes to
hand pick these units. The supplier here
cooperated in this respect. Most any
diode can be used with this bridge.

Using the Indicator

For test purposes it is convenient to
use an extra 5l-ohm resistor soldered
to a mating coax connector, To test the
indicator, plug this test resistor into the
connector marked J,, Connect the out-
put from a Citizens Band transmitter to
conncctor J.. Very loose coupling to the
transmitter tank should be employed in
order to protect the meter. The meter
sensitivity control. R . should be set to
its extreme counterclockwise position,
This control. however, does not reduce
the rectified current to the meter to
zero. It simply serves as a fine adjust-
ment in setting the meter to full scale.
Aflter full-scale indication is obtained on
the meter, the coax connections are re-
versed, that is, transmitter output goes
to J, and the test resistor connects to
J:. The meter should now read near zero.
(Even when trying the unit with un-
selected 51-ohm resistors, the meter
read down to 0.5 ga. when a test resistor
was plugged into J.. and 3 pa. with the
test resistor terminating 25 feet of RG-
58/U transmission line.)

In making antenna impedance match-
ing tests. this same procedure is fol-
lowed except the antenna coax line is
used in place ol the test resistor. The
better the antenna-line impedance
matching, the lower will be the reading
on the meter. When the meter reads
zero, a 1:1 s.w.r. exists, which would
indicate perfect matching.

Although unnccessary for straight im-
pedance matching measurements as just
described, the constructor may calibrate
the instrument, if desired, by plugging
carbon load resistors of various values
into connector J. and plotting the meter
reading against the resistance ratio
R./R; or R:/R., the larger value in each
case being placed in the numerator and
where R, is the load resistor. As an ex-
ample, the meter reading obtained with
B, one-half or twice the value of K.
would be ealibrated as a 2:1 standing-
wave ratio. For each load resistor usccl.
the indicator must first be adjusted for
full-scale meter reading as previously
described. A

ELECTRONICS WORLD
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HOSE of vou who read this column

undoubiedly read other record re-
views in otherr magazines. I know I do.
because I am interestecd in what my
peers have to say and their evaluations
ol recordings on which I have formed
my own opinions. \Without being specific.
it is apparent that some critics concern
themselves primarily with the purely
musical aspects of a recording. Still oth-
ers add some technical evaluation, and
some go a few steps farther in this di-
rection.

For the most part, there is generally
some expression and opinion on sound
quality. Unfortunately, such informa-
tion as ‘“nice recording” and ‘“good
sound” doesn’t convey a great deal to
the reader who is more than casually
interested in the sound qualities of a
recording. I do not say this as a rebuke
to my colleagues but merely to point
out that such reporting isn't sufliciently
differential for the more technically
minde«l.

More often than not, when there is
more involvement with the technical
aspects of a recording. it is amazing to
note the wide diversity of apinion. One
critic will lambast a certain recording
for its poor sound and. in another pub-
lication, this same recording will be ac-
claimed a sonic masterpiece. How come?
Why this disparity?

There are variables of course ., , dif-
fering playback equipment, a variety of
acoustical environments, perhaps even
differences in auditory response, There
is always the question of maintenance

. is one part of the system worn or
out of balance. etc.? Admitting to these
variables. it would still seem that a re-
cording which is really good should re-
ceive favorable reviews in general.

This is a complex problem and I do
not pretend that I have the answer, but
all the foregoing is in preface 1o a situa-
tion T recently encountered, Perhaps it
will afford a little insight into these
technical inconsistencies. At the very
least, it will give you an idea of some
of the odd-ball things with which we
must cope and why a critic's hair turns
gray!

As vou are probably aware, there are
quite a number of recordings on the
market that appear on mono 1.P, then
on stereo disc, and then on stereo tape,
It is always interesting to compare the
stereo dise with the stereo tape of a
certain performance, There are expected
differences. of course. and sometimes
differences  which are totally unex-
pected. For our purposes here, we will
dismiss the most obvious differences.

Now I have a neat little setup where-
by I ecan play back sterco discs and
stereo tapes and get an instantancous
A-B comparison, 1 was thus engaged
with a certain recording of a Beethoven
symphony. I cued up the disc and the
tape so that they would syne together
(not an easy job, but it can be done
with the right equipment ), started them
rolling, and began to punch the compare
button.

As [ have said, there were the ex-
pected differences. hut there was some-
thing else. It was slight, but an abso-

November, 1961

RECORD & REEL REVUE

By BERT WHYTE

lutely definite variation in pitch! This
was a stopper, The human ecar is more
sensitive to pitch than most people re-
alize and it is actually capahle of sepa-
rating very minute increments of tone.
OK. so we have a difference in pitch.
The question now is whether the tape
or the disc is off pitch. Or, more to the
immediate point, is it the tape and disc
themselves, or the turntahle or tape
machine which is out of kilter?

Thus hegan an arduous series of tests.
First I checked the available voltage
and current- which was right on the
nose and stable. The turntahle I was
using has a huilt-in strobe with variable
drive and she was as steady as a rock,
both with the record alone and with
tonearm in place (you would be sur-
prised how a good strobe shows up the
drag on the record surface imposed hy
even o one-grany pressure).

The tape machine was checked with
a timing tape, then aligned and given a
frequency check just for the heck of it.
All was OK. Next step was to play back
on the turntable an acetate I had cut on
a professional Sewully lathe, which con-
tained a 440-cycle tone derived from a
signal generator, While it was playving,
I struck a 440-cycle tuning fork and
beat it against the tone on the record.
Again all checked OK.

I followed the same procedure with
the tape machine. beating the fork
against a tone on the tape and with the
same results. Conclusion? In view of
the accuracy of the playvhack drive sys-
tems of both tape and disc. it would
seem that either the disc or the tape it-
self was the piteh offender.

Now we must enter another world
of variables . . . somewhere along the
processing line, hetween the master re-
cording and the finished product, some-
hody or something “goofed.” Perhaps a
tape playvback machine wasn't cheelked
out that particular day and, although
they are mechanical marvels, a lathe
might have been slightly out of whack.
or perhaps one of the tape duplicating
slaves was off.

[.et us consider the possibilities in
dimensional stability of the final prod-
uct. Here the nod must go to the disc.
hecause vinyl is relatively inert and ex-
pansion and contraction are so minute
as to be disregarded. Tape, on the other
hand, is subject to a certain degree of
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stretch. especially after repeated play,
but this too can largely be ignored. Tt
is true we are splitting hairs here . . . the
erudite critic blessed with perfect pitch
can put on the “D Minor™ symphony
and tell you right off whether or not it
is on pitch. However, for his slightly
less gifted peers and in the interests of
accuracy, one solution might be to in-
corporate on a production tape or disc.
at some appropriate spot, a 440-cycle
“A” which could function as a standard
with which he could compare a standard
“A" tuning fork.

Big question . this is but one of
the phenomena likely to be encountered.
There may be others which, in the long
run, contribute to the diversity of opin-
ion on sound quality in a given record-
ing. The final arbiter is vour own ear.
Given reasonably good equipment which
vou keep in top shape, if vou think a
certain disc or tape sounds good- -a view
contrary 1o what some of the critics say

T =ay a pox on the critics . . . enjoy
yvourself!

ALBENIZ

IBERIA (Orchestral Version)
RAVEL

RHAPSODIE, ESPAGNOLE
Paris Conservatoire Orchestra condueted
by Jean Morel. Victor Stereo 1LSC-609 1,
Price 811,95, Two dises,

The Ravel is an adequately performed
“filler' in this album, the real treasure
being the “Iberia” orchestration, Orig-
inally seored for piano, the various sec-
tions have heen set in orchestral form
by Enrique Arbos and Carlos Surinach
and their tonal colorings are the very
essence of the Spanish musical idiom.
One has but to listen to this music for
a few bars and it is instantly recogniz-
able as a Spanish utterance. o

The twelve sections are widely varied
in moorl and expression. Perhaps the
most famous is the “Feast Day in Sev-
ille.” which is a masterpiece of massive
sonorities.

Morel is a very perceptive interpreter
and his reading sounds completely au-
thentic. He intrudes none of his per-
sonality but lets the music speak for
itsetl. Above all, he pays strict atien-
tion to the indicated tempi and elicits
some surprisingly brilliant playing from
the not-ahways-too-reliable Paris Con-
servatoire Orchestra.

(Contiiued on puye 86)



www.americanradiohistory.com
www.americanradiohistory.com

RCA Training

Gan Be The Smartest Investment
You Ever Made!

If you’re considering a future in
y g

electronics, investigate the courses
offered by RCA Institutes Home
Study School. In the rapidly
expanding world of clectronics,
good hasic training in Electronic
Theory and Practice is most im-
portant. And you can be sure of
the very finest when you enroll at

RCA Institutes.

Founded in 1909, RCA Institutes

is one of the largest technical
schools in the United States de-

82

voted exclusively to electronics.
The very name “RCA™ means de-
pendability, integrity and scien-
tific advance.

The courses offered by RCA In.
stitutes are many and varied. A
complete program of integrated
courses for beginners and ad-
vanced students is available.
They include: Electronic Funda-
mentals, Transistors, Television
Servicing, Color Television, Elec-
tronics for Automation. Each one
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is especially tailored to your
needs, designed to prepare you
for a profitable future in the ever-
expanding world of electronics.
And once you hecome an RCA
Institutes graduate, you are as-
sured of top recognition by lead-
ing companies everywhere.

Investigate the superb facilities
for technical instruction at the
RCA Institutes today. It can be
the smartest move you ever made.

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.

November, 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-
geles 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. 1f you
did not complete high scheol, 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 installations
such as Cape Canaveral, with import-
ant companies such as 1BM, Bell Tele-
phone 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 92.065% 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!

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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The Most Trusted Name in Electronics
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8,165 Reasons Why
You Need This

APPLIED
MATH

1-VOLUME

"LIBRARY”

OW .. this mammoth, 1.215-page Inter-

national Dictionary of Applicd Mathemat-
ies puts at your linKertips 8.165 essential
methods, terms and applications. Even in-
cludes definitions and procedures from pure
mathematics to help you better understand
applicd math problems. Compictely covers
THIRTY-TWO math-related fields of scicnce
amd engincering!

CONCISE, YET COMPREHENSIVE ... List-
ings range from a few clear lines to as many
us seven pades. Includes equations and der-
ivations. Totally cross-indexed; key words
and phrases in boldface type.

Prepared by World-Famous Experts

Authoritative selection. meticulous pres-
entation, by leadink U.S. and foreign specinl-
ists. Every scientist and endineer, cvery stu-
dent, teacher and researcher will find the
richt answers quickly. easily. in this huge
volume.

COVERS ALL THESE FIELDS: acoustical Eng.:
Acoustics; Astronomy;
try; Electromag, heory:
Yopology; Nucl, S$ci.; Optics; Quant. ; Rela-
tivity; Spectroscopy & Intcrpretation; Strength of
Materials; Chem. & Phys. Thermodynamicts; Vec-
tor Amal.: Acrodynamics & Hydrodynamics; atom
Struc.; Chem.; Elastichty; Gen. M Molcecular
Struc.: Nucl. Eng.; Numerical Anal,; Prob. & Sta-

M Meeh.: Sid. St. Phys. &
Mech.; Struc. Anal. & D

- esign; Enri
Thermodynamics: Tensor Anal.: Visco.Elasticity

Plasticity.
EXTRA FEATURE:
FOREIGN-LANGUAGE DEFINITIONS
Helpfully lists all foreizn terms
with their English equivalents.
German, Russian. French and Spanigh,
Avuthorities Praise Book
**Reunl dictionary. not just pscudo-learned col-
lection sometimes encountered . . . very con-

venient and valuable reference.

AMERICAN SCIENTIST Magazine
“English  equivalents of GCerman. Russian.
French and Spanish terms should prese in-
valuable. The typography is excellent. well
displayed.™

CECIL B. READ, Univ. of Wichita
“Prodikious wealth of information in a single
volume of moderate cost.

JOURNAL OF OPTICAL SOC. OF AMERICA

FREE EXAMINATION
Send No Money
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D. VAN NOSTRAND COMPANY, INC., Dept. 3711,

120 Alexander $t., Princeton, New Jersey I

Please send me the International Dictionary l

o/ Applied Mathematics for 10 DAY'S FREE
USE. If not delighted, I'll return it and owe
nothing. Otherwise, I
small shipping charge)
4 months. Total pric I

Name. ... . i I
(Please gint plainly)
Address 50 oo I
City.. ool Zone.. .State......... I
D SAVE! Send full $25.00 payment with order
and all shipping charges will be prepaid. I
Same return-for-refund privilege.
tIn Canada: 25 Hollinger Rd., Toronto I6.
. Price sliohtiv higher.j I
Forcign, APO—please send full payment of §25
TAX DEDUCTIBLE — 1f used in your work! l
—— o -— —

will remit $5.00 (plus
. and $5.00 a month for
$25.00.
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This is generally a cood, elean sound-
ing recording with but a few of the triple
forte peaks a little on the “blurred™ side.
The stereo is good in both depth and di-
rection, although the depth has heen
achieved somewhat at the expense of or-
chestral detail and “presence.’” Nice
wide dynamic and frequency response.
These are delightful listening—a re-
freshing change from the usual sym-
phonic diet and I recommend this album
to your attention.

SEA SHANTIES
Men of the Robert Shaw Chorale con-
ducted by Robert Shaw. Victor Stereo
1.SC25351. Price 83.98.

This is one of the saltiest albums to
appear in a long time. If vou have a
friend who is a sailing bug and he in-
vites you to crew for him, I can’t think
of a gift he would appreciate more than
this,

When I was very young and foolish
(maybe romantic is a better word), |
had an experience few men can share
today . . . I made two voyages in four-
masted sailing ships. These were the
Herbert Reaeding and the Constelluation,
The Rereding rots in some forgotten har-
bor and the Constellation tore her vitals
out on a reef near Bermuda. When she
went down she took with her several
thousand cases of Johnny Walker and
other assorted goodies. One of these
days, if she is not too deep. I'm going to
strap on my scuba and give the old girl
another look.

The crews of these ships were one
part wet-nosed kids like myself and the
other part ancient "shellbiicks ' —many
of whom had rounded the Horn on such
great old ships as the Grace Harwar
and the Pamir and Ponape.

It was from these utterly fascinating
characters that I first heard sea shan-
ties (or chanties, if yvou prefer), many
of which are on this album. So I listened
to this with more than a little nostalgia.
Needless to say. although the cracked
and whiskey-baritones of my old ship-
mates may have been more authentic,
the superbly trained voices of the Rob-
ert Shaw Chorale are much more pleas-
ant to the ear.

They sing all the great favorites, from
the immortal *Blow the Man Down™ to
the haunting “Shenandoah™ and the
lusty ‘“What Shall We Do with the
Drunken Sailor?”. One of the most beau-
tiful-—and done here with wonderfully
rich blending and sonority—is “Low-
lands.”

The recording is exceptionally clean
with the voices projected well forward
and the presence outstanding. The var-
ious choirs are perceived with fine di-
rectionality and the acoustics are han-
dled well, to afford a nice rounded spa-
ciousness and clepth.

So, tell the boatswain to pipe all hands
to "“splice the mainbrace™ (have a drink,
in landlubber parlance) to toast a won-
derful album.

WAGNER FOR BAND
Eastman Wind Ensemble conducted by
Frederich Fennell. Mcereury Stereo
SKR90276. Price $5.98,

As might be expected when Fennell’s
spirited group turns its atiention to
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ELECTRONIC CHEMICAL CORP.

Jersey City

MOBILE RADIOS

SAMPLE OFFERING: 12V 30W or 60W
mobile units. Reconditioned Gen-
eral Electric type MC series.
Formerly used by N.J. State Po-
lice and serviced by N.J. Bell Tele-
phone.

Can be tuned and crystalled to
frequencies within 30-50 mc band.

$98 each
fully narrow honded and

tuned 10 your frequency $] 98 eacth

Prices are FOB our warehouse and all
equipiment subject to prior sale

ALSO AVAILABLE: Many recondi-
tioned RCA, GE and Motorola
units in 30-50me, 150-170mce and
450-470mc¢ bands. Guaranteed
prompt, efficient, courteous service.
For more information and cata-
logue . . .
write or wire Department EW
Gregory Electronics Corp.
112 Route 46 Saddle Brook, N.J.

phone PR 3-7550

GREGORY
ELECTRONICS CORPORATION

Headquarters for reconditioned
2-way mobile radios

nomical . . g
tittte goesalon! l

Avirun

Complete with accessories
less ontenno ond crystals

Complete with accessories
including ontenna, crystals,

ELECTRONICS WORLD
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something as rich in sonority as the
music of Wagner, the result is slightly
overwhelming.

Although scoring what is essentially
an orchestral piece for band is not alto-
gether favored hy Fennell. once set on
the path he comes up with some fabu-
lous sounds. In excerpts from “Lohen-
grin,” "Rheingold,” and "'Parsifal” he
leads his bright youngsters in readings
of great power and vitality, The album
opens with the “Prelude” to Act 3 and
the “Bridal Chorus™ from “Lohengrin.”
Then we are treated to some huge brass
and percussion in a great oul pouring for
the “Entry of the Gods into Valhalla,”
the “Cathedral Procession” from “Lo-
hengrin.” a really rousing Overture to
“"Rienzi,” and the "Good Friday Spell.”

The sound throughout 1s very clean
and of great dynamic compass. The
stereo was well handled as to depth and
direction, with the superb acoustics of
Eastman Theatre lending their custom-
ary aid to the recording.

The only disappointment was in the
“Valhalla” wherein I thought Merecuiy

would come up with some stupendous
sound to challenge what London did in
their memorable recording of the com-
plete opera. But this is but one point
and the rest is more than worth the
price of the album.

Now that Fennell has broken the ice
with this recording, I hope we can look
forward to many other great transcrip-
tions for band which have lain fallow
for many yvears.

BEETHOVEN

PIANO CONCERTO #1

SONATA FOR PIANO #31
Andor Foldes, pianist, with Bamberger
Symplioniker conducted by Ferdinand
lLeitner. Deutseche Grammwphon Stereo

1380636SLPM. I'rice $5.98.

This album is a bit of a surprise, since
Foldes is much better known for his
interpretations of the moderns—imost
especially Bartol, Still, I suppose every
pianist wants to do Beethoven. While
Foldes’ performance will not cause
Richter or Rubensiein any sleepless

NEXT BEST THinG TO THE
WINEGARD ELECTRON|(
POWERTRON Ty ANTENNA

nights. one can be fair and say that if
it is not a performance on that lofty
scale, it is at least an honest reading,
making no pretensions and Foldes plays
it straight,

Technique this (ellow has and superb
phrasing is the best of it. Now, if he
could manage a bit more warmth and
be a little less stiff, his reading would
go up the ladder a great many rungs.
dHe gels a fine, sympathetic, and know-
ing accompaniment from lL.eitner, who
has always been a first-class Beethoven
man.

Soundwise, this is a departure from
the usual M/S stereo of Dewtsche Gram-
mophon. The sound has much mwote pro-
nounced directionality and much more
presence and orchestral detail, yvet they
have managed to retain their good depth
effects and fine acoustic handling. The
piano is nicely centered and stable too.
All of which leads me to believe that
this is either a new and unusual modi-
fication of the M/S technique or an
American-style three-channel recording.

Everything is fairly clean with the

MOUNTS ON
ANTENNA

NEW TRANSISTOR TV-FM

WINEGARD

TENNA-

BOOST

MOUNTS ON ANY ANTENNA

Control Switch

INSTALL IT... FORGET IT!
ALL ELECTRIC, ALL-AC POWER
SUPPLY costs less than 27¢ a
yeor to operate. Many exclusive
features.

No costly, nui- GBQ,@ H
sance bateries! =

I ® Exclusive Gain

Builtsin two set
coupler.m :
/A

power supply.

~

S

19 DB GAIN! CUTS SNOW...BOOSTS SIGNAL!

Now vou can make any TV or M
antenna work better by magnifying
signals with the new Winegard tran-
sistor Tenna-Boost.

Tenna-Boost has up to 19 DB
gain, no peaks and valleys. Ultra low
noise. Linear frequency response.
VSWR input better than 1.5:1
across all frequencies. Output
VSWR 1.8:1 or better. This fine
frequency response plus the very
low VSWR make Tenna-Boost ex-
cellent for color.

FOR THE ULTIMATE IN

TV RECEPTION

Winegard's exclusive input band-
pass filter eliminates interference
from citizen's band, Hams, garage
door openers, etc. Only TV and FM
signals are amplified.

All metal parts are anodized, irri-
dized or stainless steel. Completely
weather-proof, trouble-free. Install
it.. forget it.

There’s a big difference in antenna
amplifiers! Ask your distributor or
write for technical bulletin.
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BUILD THE FINEST

CUSTOMIZIED

TV KIT

On Easy “Poy As You Wire' Terms
Only %13 for the Starting Package!

"“PROFESSIONAL"”
Series—designed for
the perfectionist seeking
the finest in TV performance.
Easy to assemble. No technical
knowledge required. Anideal
“Learning” Kit with a Complete
Course of Study is available.

Also ovoilable:
WIRED
CHASSIS
for custom
installations
with a choice
of vertical or horizontal
controls and the newest

Beoutifpl Cobinsts =
detigreid 1o enhance scund quelity and blend with
madurn decor. For TV or combdnotion TV sad HFi

A few of the Professional Quality Features:

Choice of push-pull 10-watt audio or output to
your Hi-Fi system...D.C. restoration...
Ultra-linear sweep circuits . ..Standard Coil
Guided Grid Turret Tuner ... Super-sensitiv-
ity for fringe areas ... Complete line of Acces-
sories for Custom Installations.

Chaice of 23, 24" or 27 CRT. Prices range
from $119 to $199.

U.S. Armed Services and over 4000 schools and

rollege§ have selected Transvision Receivers for
educational television.

Interested in Electronics? @

Learn the basic principles of elec- 'y
tronics from the Course available with the Kit.

ASSEMBLY MANUAL-%$2.00
See how easy it is to assemble the Transvision
Kit. Cost of Manual refunded on purchase of Kit.

1“:&“1 f'ﬂﬂ:[ﬁ New Rochelle, N.Y.
NE 6-5000

smmam START NOW — MAIL THIS COUPON i m mw
U} TRANSYISION Electronics, Inc,, New Rochelle, N.Y. Depr. EW
[ Send FREE 8-page Catalog...[] | enclose $2 for Assembly
Manual, refundable on purchase of Kit.
T 1 enclose $15 for Starting Pkg. on pay-as-you-wire plan.
) {Complete Kits range from $119 to $199.)

]
e
y Nami

: Address,

! City Zone State

first strings sounding a little coarse and
wiry at times. Good dynamics were a
feature, but most surprising of all, sur-
faces were a little “ticky”—something
Deutsche Grammophon has rarely been
guilty of in their recordings.

DELIBES

SYLVIA (Excerpts)

COPPELIA (Excerpts)

Paris Conservatoire Orchestra conducted
by Hugo Rignold. Victor Stereo 1.5C2 185.
Price $5.98.

Those who are real balletomanes will
probably want to get the superb com-
plete editions from either London or
Mercury. Those who want just the meat
of these ballets, with most of the famil-
iar numbers, will find this an attractive
album.

That urbane and affable chap, Hugo
Rignold, is an old hand with ballet and
affords a completely satisfying performs-
ance. The orchestra plays very well for
him and between them they manage to
impart a really balletic feeling to the
works.

The sound is big and bright, with good
stereo direction and depth and no au-
dible distortions. Nothing world-shaking
here, but a highly listenable disc all the
same.

LALO

CELLO CONCERTO IN D MINOR
SAINT-SAENS

CELLO CONCERTO IN A MINOR
BRUCH

KOL NIDREI
Pierre Fournier, cellist; with Orchestre
Lamoureux, Paris, conducted by Jean
Martinon. Deutsche Grammophon Stereo
1386695LPM. Price 85.98.

Fournier is, of course, one of our ma-
jor talents on the cello and here he gives
fresh evidence to support his reputation,
His work on this disc is exemplary, but
if one must choose the best among the
works, T would pick the Saint-Saens.
Here his bowing is magic, such wonder-
fully modeled phrasing and rich sonor-
ous tone are a delight to the ear.

Martinon is effective as usual. al-
though I question some of the balances
at times. This may. however, be less
Martinon and more the engineer’'s fault.
I may be wrong but this sounds as if
it were recorded at the Salle Pleyel in
Paris, a hall for which I have no great
love. It is a difficult place to record, espe-
cially for stereo and what seems to
have happened here is that the over-all
sound is slightly coarse and the balance
between cello and orchestra is variable,
At times the cello covers the orchestra
and at other times the orchestra covers
the cello.

Again in this disc I feel a departure
from the usual M/S technique has been
made and the result is greater presence,
more directionality, and more *“close-up"’
sound which, if the DGG boys can bring
under full control, should give us some
fine records in the months to come.

On The Lighter Side

POP CONCERT IN SOUND
Richard Hayman and his Orchestra. Mer-
cury Stereo PPS6010, Price $1.98,
This recording will send the purists
howling for cover. What Hayman has
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done is take snippets of familiar classi-
cal pieces like “Ritual Fire Dance.”
“Sabre Dance,” *“March Militaire.”
“Danse Macabre,” ete. and score them
for a light pop orchestra and in the
fullest type of ping-pong stereo imagin-
able.

I can hear the composers moaning
now, but for those folks who can take
or leave their classical music and whose
taste doesn’t encompass the usual con-
cert-hall versions, this may be just the
ticket.

One can't deny the arrangements are
clever (Hayman makes lots of the Bos-
ton Pops arrangements) and the stereo
speaks very strongly for itself with
ultra-close-up of big, bright sound that
also has depth via the echo-chamber
route. Plenty of blustery brass and per-
cussion here—all nice and clean, so turn
up the volume control.

JEWELS OF THE SFA
Les Baxter and his Orchestra. Capitol
Mono TI337. Price $1.98,

If you are familiar with Baxter's other
record excursions into exotically and
colorfully scored lush and romantic type
music, here is more of same.

This is all original writing and here
he has produced a sort of tone-poem of
the sea in twelve sections, depicting the
various moods of the sea, The sections
are all titled such as “Sunken City,”
“Sea Nymph,” “Dawn Under the Sea,”
etc. OK, so a lot of this is pure corn,
but there is a crackerjack orchestra
playing the undeniably colorful orches-
{rations and, from a strictly sonic view-
point, this is first rate.

All is nicely balanced and clean. with
excellent string and woodwind sound
and, of course, a plethora of Baxter's
beloved percussion, mostly of the high,
tinkly variety. As good as it is here,
stereo is practically mandatory for this
tvpe of music and I wish Capitol would
send me the stereo version insteacd of
the mono.

THE ROMANTIC APPROACH
Stan Kenton and his Orchestra. Capitol
Mono T1533. Price $1.98.

Stan has essayed just about every
style in his constant experimenting with
new sonorities. Here he is on a romantic
kick, playing all the evergreen romantic
ballads like “When Your l.over Has
Gone.” “All the Things You Are.” “Once
in a While,” and others of similar per-
suasion. But how they are played and
with what an orchestra! Dig this if you
will . . . 5 trumpets. 4 trombones. 3
saxes, 4 mellophoniums {(designed for
Kenton), tuba, drums, bongoes, bass,
and Stan's piano.

The numbers are mostly slow beat
stuff you could dance to, but when that
brass armamentarium lets loose in some
of Stan's massive outpourings, the walls
shake. The over-all sound is clean ex-
cept that when the tuba, mellophoniums,
and trombones are playing in unison in
some of the lower registers, there is a
coarsening of the sound due to the nat-
ural intermodulation that occurs among
these instruments when they play in this
fashion.

Frankly, clean

I prefer the crisp.

ELECTRONICS WORLD
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Plug ‘n Talk Intercom Kit—Beautifully styled by

Realistic! New completely wireless 2-station Inter-
com System—easy to build yourself. Operates over
1 mile! 3-position switch: talk, listen, permanent.
"B speaker for good voice reception. Rear panel
squelch control. Front panel volume. Use it in kitchen,
bedroom, sickroom—ideal as a baby-sitter. 117-V
power line circuit operates anywhere. Q0LX844—

$29.50

Radio Shack's 1962 Line of

Kits Includes All These:

* Stereophonic Preamplifier Kit
* Stereo 140W Basic Amplifier Kit
® 40 Watt Stereo Amplifier Kit

e Complete Stereo System Kits

® Universal Multiplex Adapter Kit
* Hi-Fi 12 Watt Amplifier Kit

¢ FM Adapter Kit

* Stereo Balance Meter Kit

® Wireless Intercom Kits

e Deluxe Signal Generator Kit

¢ Deluxe VTVM Kit

e Standard VTVM Kit

® Ultra-Modern Tube Tester Kit
* 500W Variable AC Supply Kit
* VOM Kit with 42" Meter

e Signal Generator Kit

* AC VTVM Preamplifier Kit

e Electronic Photo Relay Kit

+ “Novatherm" Thermometer Kit
e 5-Tube Teakwood Radio Kit

» 2-Transistor Home Radio Kit

« 6-Transistor Portable Radio Kit
* Transistor Experimental Lab Kit

See complete specifications of
these fine kits in Free Catalog

November, 1961

I|II

\

ui Pme“‘ an \!

NOW!I! A FULL LINE OF FAMOUS
REALISTIE| ELECTRONIC KITS

AT RADIO SHACK

Radio Shack's whole new family of audio and test equipment kits employs
the most advanced designs and engineering concepts known toddy! They meet
the most exacting requirements in performance and appearance. They're easy

and fun to build! Critical areas are pre-wired, factory-aligned. Even ¢

novice can follow the simplified assembly manvals. And they're easy to own

on No Money Down credit terms. Every kit backed by a money-back guarantee.
We show here six kits newly introduced in our exciting 1962 Catalog.

)

Teak AM Radio Kit
5 tube superhet cir-

cuit.
wood case.
S0LX637—$12.95

Rgl laa™

Hondsome teak-

Realistic "‘Novatherm’’ Kit—the one and only professional-
type electronic thermometer for the home! Compact,
supremely accurate! Use in refrigerator, freezer, fish aquar-
ium, lab. At flip of switch reads 2 temperatures in 2 different
locations. Instantaneous readings from —20°F, to 120°F.
Portable, uses 13c battery. Has “‘accessory probe’ —use in
freezer, liquid, even acid. Thermister type. Meter—0-200..a
D’'Arsonval movement. All 1% resistors. $4LX095—$19.95

6 - Transistor Radio
Kit. Mojor ports pre-
mounted. Easy to do
and save!
90L636—516.95

30 -in- 1 Tronsistor
Experimenter Kit.
Build 30 different cir-
cvits!
98LX375—-518.95

Stereo Balance Indi-
cator Kit. Top qual-
ityl Gold ancdized
case. Easy to build.
911547 -$5.95

Send

Genliemen:

Please send me your
giant new 340-page
Electronics Catalog
of over 100,000
items and every ex-
citing supplement
for one full year—
all FREE and POST-
PAID.

Mail coupon to

RADIO SHACK Corp.

730 Commonwealth Ave.
Boston 17, Massachusetts

: ~today forF R E E1962 Catalogﬁi

Your Name

~6116D
Your Address B |
City and Zone
Siate LR
For @ Friend  &1L6D!

Address

City and Zone

State
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BOOST

YOUR
INCOME

HAVE
LESS

COMPETITION!

FREE
BOOKLET

TELLS YOU
HOW

A proven formula for success is to get in on
the ground floor of a hooming business, Mobile
radio is a booming business. All around, you
can gee two-way mobile-radic antenna towers
springing up—each one a8 possible new client
for you. Most of this work is dene on a con-
tract basis with payment 12 months a vear.
There's little competition _ . . few fussy cus-
tomers to satisfy . . . a welcome change
from AM/FM and TV repair! It's not too late
to make a start toward bigger money!

Lampkin 105.8  Type 205-A FM MAIL COUPON TODAY!
Frequency Me- Modulation Me- oo ———— -1
ter. 0.1 to 175 ter. Range 25 to LAMPKIN LABORATORIES, INC. |
MC and up. Price 500 MC. Price MFM Division, Bradenton, Florida

$260.00, net. $270.00, net.

At no obligation to me, please send free |

NEW: THE PPM METER—AN ACCESSORY FOR

5y beoklet ond informaotion on Lampkin
THE TYPE 105.B. ACCURACY 0.0001%——FOR iy |
SPLIT-CHANNEL FREQUENCY CHECKS ABOVE I
50 NC. PRICE. $147.00, Nome. l
LAMPKIN WFM DIVISION Address i

BRADENTON, FLA

LABORATORIES, INC.

_¢ Amazing “New Fun” |
N AND VERSATILITY

with your Hi.Fi, Tape Re-
corder or Record Ployer.
Send 10c¢ for Audio Acces-
—— — sory Catalog A-4001W.

SWITCHCRAFT, INC.
5577 N. Elston Av:e., Chicigo 30, 1.

FAST DEPENDABLE
TUNER

¢ 12LP4—%8.95 & 17BP4—$9.95 ¢ 21AL/ATP4
—$16.75 » 24DP4—%$24.50 ¢ 27EP4—$35.95
aligTypesiAvailablc All Prices with old

el g e e
Elcctron gun are brand new.

FREE

Far oo
Fichare Tabe

ICTURE TUBE OUTLET

MILWALKEE & Chicaga VB

ony 850 INCLUDING

ALL PARTS and LABOR

24-HOUR SERVICE
6-MONTH WARRANTY

Tumers Repaired on
Approved, Open Accounts

DEPY ¢

snms TARZIAN INC

east hiits de arve - Blooming! n, ind ana

It just makes scnse 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., pioneer in the tuner business,
maintains a complete, well-equipped Factory Service Dept
~—assisted by Enginceering personnel—and staffed by spe-
cialized wechnicians who handle ONLY tuner repairs
on ALLL makes and models,

Tarzian-made tuners received one day will be fixed and
shipped out the next. Cost is only $8.50 and 8§15 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.

N
6) Tarzian-made tuners are 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,

SERVICE MANAGER » TUNER DIVISION +

open accounts, Check with your local distributor for LZELIEAEECT
Sarkes Tarzian replacement tuners, replacement parts, or et E Lt N
Tepair service. TAFC oo, By oo on e UG 0 s unwn B b
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power-drivin’ llc.:ton of the “Inter-
mission Riff" days, but it doesn't seem
as if we are ever going 1o get any more
sound like that. Once again, this would
have benefited greatly by stereo and
should be the version to buy if you are
so cquipped.

TAPE TOPICS

About the only new thing to report
on in the tape world isn’t strictly tape.
Westrea has marketed a combination
transistorized radio with a unique play-
back system. This uses the cartridge
concept, the cartridge itself being a gray
plastic affair, quite large by other cart-
ridge standards—measuring roughly
3" x 4" x 214” thick. A belt of red vinyl,
about 1 inch wide. is looped around the
playback slot after the -cartridge.
Twelve individual selections are re-
corded on the helt and each is individ-
ually selectable, ria a sort of cueing
wheel.

Now here is the kicker. .. the record-
ings on the bLelt are reproduced by a
tiny needle! Yessir, you can drop this
necdle onto any of the 12 channels and
out of the speaker comes some fairly
respectable sound. The amount of needle
seratch I heard was negligible. You can
play the belt through in automatic se-
quence, which will give you about an
hour and a half of music or you can
play what you wish ria the selector
wheel.

Is there any future for this sort of
thing? T dunno. I can’t see why a needle
should have any advantages, other than
cost. over a conventional magnetic head.
There would seem to he a wear factor
and the size of the cartridge would ap-
pear to be a stumbling block. On the
other hand, who knows what the engi-
neers can come up with after further
refinement?

HAYDYN

SYMPHONY #1101 IN D
MOZART

SYMPHONY #10
Vienna Philharmonic  Orchestra cone
duected by Herbert von Karajan. Vietor
stereo PTC2080. Price 88.93,

Herr von Karajan here and with re-
sults if not quite as salutory as other
dises, at least worth listening to. His
approach to the Haydrn I thought a
shade too pedantic and a bit stiff, while
the Mozart he whipped up the tempi
here and there and inflicted a few other
mannerisms which keep it out of the
top braclet.

Oddly cnough, the small deficiencies
in sound noted elsewhere have heen
cleared up on this tape. There is no
stridence at all here—all is bright and
clean, with beautiful woodwind sound.
Reverb hasn't inereased much but
cnough to lend some depth. Direction
here was excellent and over-all balances
well handled. The increase in orchestral
detail and the very definite central
image leads me to believe that they are
now employing American 3-channel
techniques in Vienna. which is all 1o the
good, especially as one might anticipate
its application to some forthcoming op-
oras. A
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Squelch Circuit for Wireless Intercom

By L. M, DEZETTEL / Aflied Radio Corp.

An unusual circuit that prouvides for speaker muting

between calls and keeps out triggering transients.

ARLY models of the wireless inter-
com, using house wiring for signal
transmission, were subject to consider-
able noise and hum pickup. Annoying
“hash’ in these units often led the user
to reduce speaker volume to the point
where he would miss incoming calls.
This deficiency has been largely over-
come with the signal-operated squelch
to be described. With the addition of this
circuit, only receipt of a desired signal
“opens up” the intercom’s audio stages
for amplification. During standby pe-
riods, the speaker remains silent. The
system herein described is used by Al-
licd Rudio in its “"Knight-Kit" wireless
intercom. It is designed to provide
speaker muting between calls and ren-
der the unit insensitive to sharp tran-
sients which tend to falsely trigger the
squelch.

Basic Circuit

A block diagram of the intercom is
shown in Fig. 1. It can be considered a
radio-frequency transceiver. When the
selector on the [1ront panel is thrown to
the “Talk™ position, the loudspeaker
functions as a microphone and voice
currents are built up in the three-stage
amplifier V., ¥V and V, Audio power
modulates the oscillator V,, The radio-

The circuit, just described, is subject
to all manner of interference: from
sparking of electric motors and a va-
riety of other transient disturbances
existing along the power line.

The Squelch Circuit

The heart of the squelch circuit is V.,
a tube which has a dual function. \When
the intercom is on “Talk.” it acts as a
conventional mike preamp stage to ani-
plify the low-ievel output of the speaker
(operating as a microphone). On “Lis-
ten.” however. the received signal is
adequate to drive the circuit without an
assist fromr a preamp stage- -and the
tube is freed for squelch purposes. All
necessary connections are made as the
selector switch is thrown from the
“Talk" to the “Listen” position.

A schematic of the stages involved in
the squelch action is shown in Fig, 2.
The output of the detector. audio with
a d.c. component, appears at the top
of the volume control where a split-up
occurs. Audio proceeds to the grid of V
for amplification, while d.e. (rectified
carrier at several volts negative) is ap-
plied to the grid of the squelch tube V..
The resting plate current of V. drops
under the biasing effect of the signal.
The direct result is a rise in V. plate

AR I
&F TALK
| : : ]
3
- vrvac, 3 vi vz v3 va
3 0SCILLATOR WC PREAMP AUDIO AMP AUOIO OUTPUT
LJ ‘—ﬂ SPEAKER ACTS AS MIC.
(a)
&{L “LISTEN"
R F
- NTVAL g1 | vl v2 v3 A\ L]
v.AAC o DETECTOR SQUELCH AUDIO AMP. AUDIO OUTPUT

f

AUDIO

VOLUME ;-
CONTROL

(B)

Fig. 1. Block diagrams illustroting circuits used on “‘talk’* (A) and “listen’" {B).

frequency output of the oscillator is
nonmiinally 180 kc. although it may be
retuned and shifted if morve than one
intercom system is to be used on the
same power line. The modulated r.f. is
impressed on the line through a link
on the r.f, oscillator coil.

Switched to "Listen.” the circuit per-
forms as a receiver. The oscillator is now
a diode detector formed by the control
grid and cathode of the tube. The
plate and screen are de-energized and
grounded by the switch. The rectified
carrier is applied to the volume control
and is avaitable for amplification.

November, 1961

voltage of approximately .5 to 25 volts.
The screen of V. is tied to the plate
of V. through a 470,000-ohm resistor.
This coupling causes the screen voltage
to rise correspondingly and V is now
capable of normal amplification. Audio
impressed on its grid by the volume
control is able to proceed through the
circuit and drive the loudspeaker.
The squelch tube can be considered
a switch in the screen circuit of V ——its
operation keyed by signal action, This,
however, is not the complete solution
to the muting problem since the circuit
is still susceptible to power-line tran-

www americanradiohistorv com

sients which happen to occur at fre-
quencies on, or near, 180 ke. The effect
of this interference is to open and close
the squeilch with an audible burst of
noise in the loudspeaker. Fig. 2 shows
the method of preventing this. A 470.-
000-ohm resistor and a .1-u4f. capacitor
in the screen circuit form an RC time-
constant circuit which grounds noise
transients. The values were chosen to
provide enough delay to reduce impulse-
type noise which is, characteristically, of
short duration. The desired signal ex-
periences little significant loss in the
RC network,

Performance

In operation. the circuit performs well
under weak-signal conditions one of
the more important criteria for judging
squelch action, With approximately 58
wv. of r.f, signal on the line, the squelch
opens up the controlled audio stage for
usable signal reception. In the absence
of the carrier there is about a 50-db
reduction in loudspeaker output, a fig-
ure that cuts objectionable pickup below
the level of audibility. The sensitivity of
the circuit eliminates the need for a
squelch-adjusting pot, usually found in
older units, for determining the muting
threshold. A

~0C,
SIGNAL
2.
DETECTOR e
b B+
a7 Soo0K |/ AuDIO

vOoLUME  |\.002
"""'I £ CONTROL !

Fig. 2. Simplified schematic diagrom of
squelch tube and controlled omplifier.

The intercom thot incorporates the squelch.
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LAFAYETTE is America's Citizens Band Headquarters

Complete

Portable Commu

TRAN

LAFAY

CITIZENS BAND

| WALKIE TALKIE”

mications for Everyone

NO LICENSES,
TESTS OR
AGE LIMITS

ETTE
SISTOR

PORTABLE—

POCKET SIZE

® Completely wired—Ready to Operate o Fully Transistorized—
8 Transistars plus 1 Diode ® Uses Inexpensive Penlight Batteries
® No License, Tests or Age Limits ® Comes with Leather
Carrying Case, Earphone, Antenna, Batteries and Crystals

As simple and easy to use as the telephone—and twice as handy.
Receives and transmits up to 1.5 miles under average conditions.
Weighs only 18-0z. and slips into your pocket. Push-to-talk
button operates built-in speaker as seasitive microphone.

Only
63x3Vax1%4”

Carrying Case, Earphone.
Antenna, Batteries, and Crystal

LAFAYETTE HE-20A
Deluxe CITIZENS
BAND TRANSCEIVER

Now With Added Deluxe Featnures—

o Pi-Network for Greater Power Output e Calibrated “'S$'* Meter
® 14 Tube Performance, 3 Diodes @ Built-in 12 Volt Power Supply
for Mobile Use @ Complete with Matched Crystals for Channel 9
A highly efficient 2-way communications system operating over a
distance of up to 20 miles or more depending on terrain. Features

Complete with Leather

Made in US.A.

4 crystal-controlled transmit positions and 4 crystal-controlled
receive positions. Tuneable superhet receiver covers all 23 as-
signed channels. Other highlights include dependable push-to-talk
ceramic mike & relay, adjustabte squelch contral, automatic series
gate noise limiter and illuminated dial.

LAFAYETTE HE-15A

Made in U.5.A.

LAFAYETTE All-/in-One
CITIZENS BAND
MOBILE ANTENNA e

® Chrome Swivel Base ® Stainless Steel Spring
® 1021%" 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.

P N

fas . -‘.uum’l AN Y —

4

NOT A KIT

SUPERHET
Citizens Band TR ANSCEIVER

e Completely Wired-—Not A Kit @ 5 Crystal.-Controlled Transmitting
Positions ® Tuneable Receiver Over Full 23 Channels @ High Output
Ceramic 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 microphene jack, on front panel. 12 tube performance from
4 dual-function tubes, 2 single-function tubes. 2 rectifiers.

HE-19 Telescoping Whip Antenna Net 3.36
HE-16  Power Supply for 12 Volts Net 10.95
HE-18 Power Supply for 6 Volts Net 10.95

NEW! LAFAYETTE
RADIO FIELD INDICATOR

& Continuously Indicates Transmitter
Output e Rugged 200 ua Meter Move-
ment @ Requires 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 33"
to 1034”. Magnet on bottom plate
allows easy mounting on car dash or
metal surfaces. Size, less antenna,
3eW, 2VaH, 2"D.

¥FA Y ETTE

S50 A 5y

@ OTHER LOCATIONS l

PLEASE INCLUDE SHIPPING CHARGES WITH ORDER.
NEW YORK, N.Y. | NEWARK, N.J.

PARAMUS, N.J.
182 Route 17

SEND MAIL ORDER TO LAFAYETTE RADIOQ
111 JERICHO TURNPIKE
SYOSSET, LONG ISLAND, NEW YORK

JAMAICA,
165-08 Liberty Avenue

N.Y. BRONX, N.Y.

542 E. Fordham Rd.

BOSTON, MASS.
110 Federal Street

PLAINFIELD, N. ).

100 6th Avenue 24 Central Avenue
. 139 W, 2nd Street

|
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TUNER
a0 MUMTIPLEX
» 4TS
gves F

LAFAY

KT-250A 50 WATT

Made in usa. INTEGRATED STEREO AMPLIFIER

krson 44.90 s 99.50
in Kit Form Compietely Wired

® Separate Bass & Treble Controls @ 3rd Channel Output
® Response: 15-40,000 cps = .5db (at normal listening level}
® 50-Watts Monophonically—25 watts Each Stereo Channel

Pacesetting quality, performance and design. Features inciude: unique
"‘Blend” control for continuously variable channel separation—from
full monaural to full stereo, 4-position Selector, Mode, Loudness
and Phase switches. Individual bias and balance controls. Harmonic
distortion, less than 0.25%. M distortion, less than .5%. Hum and
noise 77d% below full output.

Made in US.A.

NEW! LAFAYETTE LT-700 @riterion"-

FM STEREO MULTIPLEX TUNER

Ready for Stereo and no Adapter Needed . . . opening 8 new

era in stereo, the new Lafayette Criterion FM Stereo Multiplex
Tuner is entirely self contained with its own built-in_multiplex
facilities. Capable of achieving the highest Laboratory Standards,
its exceptional seiectivity and sensitivity together with drift-free
AFC performance insures effective reception of even the weakest
multiplex ¢r monaural FM signals. ’

Made in U.S.A.

KT-600A @riterionw-

PROFESS!ONAL STEREO CONTROL CENTER

krs008 79.590 wan 134.50

in Kit Form Completely Wired

® "Null” Balancing System e Response 5-40,000 cps = 1 db

@ Bridge Control Provides Variable 3rd Channel Output

e 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 fol.

lower'" outputs 1500 ohms. Less than .03% IM distortion; less than
.1% harmonic distortion. Hum and noise 80 db below 2 volts.

TIPLEX
ADAPTER

o e

Made in U.S.A.

FACTORY WIRED
& TESTED

£ 47.50

Now enjoy stereo with atl the fidelily and convenience
that only FM can provide by adding this brilliant new
multiplex adapter to your tuner. Performs beautitully
with virtuaily any late model wide band tuner equip-
ped with a multiplex output. Front panel selector
switch provides for On.Off. Mono-FM and Stereo M,
while pilot lights indicate when power is on and when
adapter is operating stereophonically. Complete with
enciosure and all necessary audio cables.

KT-550
Eriterion

100-WATT
BASIC STEREO
AMPLIFIER

Made in U.S.A,

® Rated at 50-Watts per Channel
@ Response from 2-100,000 cps; 0-1 db at 1-Watt
® Massive Gain Oriented Silicon Steel Transformer
® Multiple Feedback Loop Design {over 50 db)

® Metered Calibration Control Panel

& Absolutely Stable Under Any Conditions of Load

A new ‘Laboratory Standard™ dual 50-watt amplifier guar.
anteed to outperform any basic stereo amplifier on the
market. Advanced engineering techniques plus the finest
components ensure flawless performance. Distortion levels.
50 low they are unmeasurable. Hum and noise better than
90 db below 50-watts. Complete with metal enclosure.

November, 1961

Lafayette’s NEW Easy-Pay Plan.
NO MONEY DOWN

YOURS FOR THE ASKING ~

LAFAYETTE RADIO, DEPT. RK-2-1

www americanradiohistorv com

P.0. BOX 10, SYOSSET, L. 1, N. Y.
.;/" 2 4
> O Send FREE 1962 Catalog featuring the complete
g line of Lafayette Stereo Components.
LA-550 1 34 50 $ Enclosed for Stock No.
= (]
in Kit Form e
KT-550 184.50 Address__ ———— s i
Completely Wired
City —.Zone State
93


www.americanradiohistory.com
www.americanradiohistory.com

ALUMINUM
DIALS
AND
NAMEPLATES

By HERBERT FRIEDMAN

Small lithographic plates may be employed for custom dials and nameplates
to dress up prototype and experimental models of electronic equipment.

ANY a fine piece of prototype am-
ateur, experimental, or even cus-
tom-shop equipment is marred by a
poorly made dial or nameplate- reflect-
ing very little credit on the builder who
has expended so much time and effort in
constructing the instrument itself.

Admittedly. if there is no commercial
nameplate meeting the requirements,
the easy and usual recourse is to a
grease pencil, “Labelon,” or “Eveready”
tape. Yet, if we consider how commercial
nameplates are made, it becomes appar-
ent that a process exists whereby qual-
ity dials and nameplates can be made
without difficulty right on the work-
bench.

Commercial nameplates — be they of
anodized aluminum. etched aluminum,
or just plain paper- -are generally made
through either screen or offset printing.
For our purpose only the offset process
will be considered.

In the offset process a lithographic
(litho! plate is prepared on which the
characters or background are repre-
sented with ink (or special resisty. The
ink is transferred by a *“transfer blan-
ket™ to the material used as a name-
plate.

It is the litho plate. usually made of
aluminum or zine, which gives us the
basis for “custom-made” aluminum
nameplates. Basically, a litho plate is a
piece of aluminum coated with a photo-

PRINTING

Fig. 1. The desired dial drawing, prepared
by combination of adhesive letters and ink.

94

sensitive diazo eompound. When a litho
plate is exposed to light through a nega-
tive and then developed, the diazo areas
which are nol exposed are dissolved and
removed by the developer. The exposed
diazo compound remaining on the plate
has the ability to absorb ink. Normally,
the plate is inked, locked in an offset
press. and then used to print name-
plates.

Il a fast-drying ink is combined with
the developer, the litho plate is devel-
oped and inked simultaneously. \When
the ink is dry. the litho plate itself can
be used as a dial or nameplate. The
inked litho plate appears as the usual
nameplate- -aluminum characters with
a color hackground or colored charac-
ters with an aluminum background. The
plate, being the approximate weight of
foil, can be trimmed with scissors,
shears. oi- a paper cutter

The processing of a litho plate is not

FRINTING

Fig. 2. The use of the drawing as a nega-
tive produces this negative dial directly.

Fig. 3. Print-quality nameplates are made
by using adhesive letters and lines.

INSTALLED BY

CUSTOM SOUND

www americanradiohistorvy com

similar to nor as diflicult as the process-
ing of photographic printing paper. The
processing of a litho plate is performed
uncder subdued room illumination. As for
developing-inking, a small quantity of
developing ink is poured on the exposed
litho plate and rubbed in with a damp
sponge. That is all there is to it. The
process is quick and inexpensive. In less
than five minutes an entire 8”x 10" plate
of nameplates can be made at a cost of
under three dollars.

While a negative is necessary for the
preparation of a litho plate, the usual
photographic negative is not needed.
The original dial or nameplate drawing
can be used as the negative. In this in-
stance a reverse nameplate is produced.
Fig. 1 is the original drawing of an in-
strument dial. By using the drawing as
a negative, a completed dial appears as
in Fig. 2. For sharp characters, the
drawing must he prepared on a very thin
malterial since the amount of “spill” of
the exposing light source is a direct
function of the thickness of the drawing
base. A 0025 maitt-surface, polyvester
drafting film will give the sharpest re-
production.

The artwork can be prepavred in many
ways. Fig. 4 shows an instrument dial
lettered with LeRoy (LeRoy or Letter-
guide produce the neatest lettering).
Maximum density is achieved in the let
tering by using an acetate drawing ink.

Fig. 4. Dials may be made with LeRoy letter-
ing. Intermediate negative produces positive.

ELECTRONICS WORLD
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It is very important in working directly
from the drawing that the characters he
a dense black. If the inking of the draw-
ing varies from light to dense black, this
disparity will be even more pronounced
on the nameplate.

If print-quality charaeters are de-
sired, the letters and lines can be done
with adhesive characters similar to
Artype. In this instance the characters
are arranged as desired and then pressed
against the polyester film. The com-
pleted drawing appears “professional”
and produces quality of the type illus-
trated in Fig. 3. Forr complex dials, ad-
hesive characters can be eombined with
inking—in which case the adhesive char-
acters should be applied after the ink-
ing. The dial shown in Fig. 1 is such a
combination,

When the drawing is completed it is
placed face up on a litho plate and
locked in a printing frame or covered
with a picce of weighted glass. The plate
is then exposed for two minutes by a No.
2 photollood placed 12 inches from the
drawing. After exposure, developing ink
is rubbed over the plate until the desired
density is obtained. A water rinse re-
moves the excess ink and the nameplate
is completed.

For positive dials, Fig. 1, an interme-
diate negative must be used. A litho-
graphic film is necessary for maximum
contrast, however a high-contrast film
such as Contrast Process Ortho will give
adequate results. If you are unable to
malke your own negatives, the local litho
supplies dealer can recommend a nega-
tive processer.

The nameplate can be mounted either
with screws or contact adhesive al-
though the latter will give the easiest
and firmest mounting, particutarly on
curved swrfaces,

\While it is possible to assemble the
necessary supplics from various sources,
much time and effort can be saved by
purchasing a Nameptate and Panel Kit.
These kits sell for around seven dollars
and contain the required supplies: 8x10
litho plates, developing ink, three sets
of adhesive letters, printing glass, and
mounting adhesive. Such kits are avail-
abie from sonte of the larger electronic
parts dealers, Allicd Ruadio for one, and
from the Keil Engincering Co.. 4336
Duncan Ave., St. Louis 10. Mo. A

“"He said he would take the set out and
clean it off when we paid the bill."”
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Introducing the perfect mate for any TV/FM antenna
NEW TRANSISTOR

Jilllll POWERMATE

mounts on boom, mast, wall, window...
offers highest gain, lowest noise figure

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 wall or windowsill, behind the
set—anywhere your best judgment dictates.

And look at this gain: An average of 13.9db at Channel 13 and
18.25db at Channel 2—by far the highest in the business! This remark-
able gain gives any antenna system the lowest System Noise Figure
obtainable—the key to better pictures.

See your distributor today, or write for special bulletin describing
System Noise Figure.

Only $39.95 list, complete with power supply

’ . ~ || WINOOW OR WALL
o ;’I‘ = i ' ‘ ::\’

s

— L & S \\‘\<:\ n
— D AN W

I \\ ANTENNA wr\ MAST

MOUNT IT AND FORGET IT

£ i

REMOTE A-C POWER SUPPLY

installs on or near receiver,

On the antenna or anywhere along the downlead, draws less current than an elec-
POWERMATE is up for good. Same 300-ohm lead tric clock. No polarity nuisance
that carries signal also carries 15 volts ac¢ to when attaching to lead, no dan-
POWERMATE. No tubes. no batteries to replace. ger of damaging the transistor.

] “ELECTRONICS CORPORATION
J rh ” ”l{ Distributor Sales Division, Dept. IDS 183
. The Jerrold Building, Philadelphia 32, Pa.

Jerrold Electronices (Canada) Ltd., Toronto, Ontario
Export Representative: CBS International, New York 22, N.Y.

| AMERICA'S LEADING MANUFACTURER OF TV-FM RECEPTION AIDS AND MASTER-ANTENNA-SYSTEM PRODUCTS
95
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how often
could you
have used...

Handy as an extra
hand or helper.
Clamps lightly

or tightly ... for
moments or minutes.

IS0-pos i
shap-inch

shim, SErrate

7 Models: Wo. 430 corved nose and No. 42H
straight — Ask your distributor 1o show
yoiu Ycelite Seiters todiy.

XCELITE, INC. + ORCHARD PARK, N. Y.
Canada: Chartes W. Pointon, Ltd., Toronto, Ont.
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Personal, Portable TV
(Continued from page 40) '

than a road map (and goes back to-
gether easier than some). Most of the
circuitry is on three plug-in printed
boards that fit around the neck of the
tube. To free the boards, you must re-
move the two metal strips that support l
them at the top (Fig. 2), The shorter |
strip is released by removing the one
screw (circled) that holds it. The longer
strip is held by the two screws circled
in Figs. 2 and 3. Two other screws, cir-
cled in Fig. 3, must also be removecd to
free the heat sink for the horizontal
output transistor, which is attached to
one of the bhoards.

With the boards removed (Fig. 5) you

|
opens out with little more dimcu]l,\"

can reach anything on or off them with

boards are made through the keyed,
multiple, plug-in sockets visible on the
chassis. A few others are made through

clearly identified leads that can also be |

unplugeged (Fig. 5). Board B includes
the video i.f. and detector scction.

Sound, video-amplifier, and sync circuits [

are on board C-D. Vertical and horizon-
tal sweep circuits fill board E-F. Com-
ponent sides are shown in Fig. 3. Com-
ponent, voltage., and connector mark- |
ings are indicated on the wiring side.
How about the availability of replace-
ment parts, service, and service data?
Sony is making the same effort to pro- |

vide these that it has done with its ra- | -

dios. The set comes with a 90-day war-
ranly on labor and a year on parts. A
network of manufacturer installations
will provide service and/or parts. but
service data, in preparation at this writ-
ing. will be available to independents.

Most parts will take domestic re-
placements. The manufacturer oblig-
ingly provides on request a list of
domestic equivalents for most of the
transistors used. For some of the special
types however, such as certain transis-
tors used in the sweep circuits and the
tuner. there are no such equivalents.
This also applies to the picture tube.
Anxious to avoid replacement problems,
Sony is introducing the TV set in one
part of the country at a time, as it can
be sure that replacements and service
will be available.

The set’'s schematic is generously
marked with waveforms, and amplitude
designations are indicated. Obviously,
the scope is going to be a major trouble-
shooting instrument when service isI
needed.

Although service techniques will dif-
fer from those used on tube-TV receiv-
| ers, they should not be radically differ-
ent from the methods required on the
fwo other transistor sets already on the
market, For that matter, the technigques
probably will not differ much from
those that will be useful for other
transistorized TV receivers not yet born.
Such sets are inevitable in the future.
‘The service technician, as he has done
in the past. will doubtless take thesec
innovations in stride. A
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ease. Most connections to and from the '

PURCHASING
A HI-FI
SYSTEM?

TIME PAYMENTS AVAILASLE

Up to 2 years

Send Us

Your List 0f
Components
For A
Package
Quolation

YOU CAN BUY
WITH CONFIDENCE
AT AIREX

Ml merchandize is

brand new. factory
fresh & guaranteed.

free Mi-Fi Caralog

AIREX
RADIO

CORPORATION

to pay!

Jim Lansing®

Altec iansing

Eloctrovoice

Hartley*
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SERVICE

F LICENSING itself has not swept

the country from coast to coasl, it
cannot be said that all legislation per-
taining to the service industry has ex-
perienced the same sort of slow going.
[.aws requiring the proper labelling of
picture tubes with respect to whether
they are all new or have been rebuilt,
for example, are now in force in three
states. although pressure for legislation
ol this type developed many years aftfer
the first license bill was proposed. Ohio
and Pennsylvania are the two recent
states 1o get on this bandwagon. l.egal
requirements and obligations of serviee
dealers who sell replacement tubes are
essentially the same as
State. where a similar law went into
cffect over a year ago. For further de-
tails, see this column in our issuc of No-
vember 1960, page 106.

In Ohio and Pennsylvania. the label-

in New York |

ling laws were supported by the state- |

wide service associations. There is good
reason for the fact that industry groups
are having less trouble getting such
regulations than has been the ease with
licensing: another powertul interest is
also promoting labelling. The big glass
manufacturers who produce the CRT
shells have a stake in the matter. Three
states out of 50 doesn’t sound like an
important trend—until we consider that
these three account for 21 per-cent of
the total U.S. population and 23 per-
cenl of all replacement picture tubes
sold in the nation.

California Apprentice Program

On another froni. the apprentice
training and journcyman program f[os-
tered by the California Staie Ilee-
tronics Association is well under way
State certificates are being issued to
service technicians in that part of the
country right now. Since CSEA's own
compléte program operates in addition
to the official onc. many of these men
are also receiving association certifi-
cates designating them as master tech-
nicians o1 in other categories. State
journeymen certificares are being is-
sued to men who have passed the CSEA
apprentice training program, anothel
CSEA-nuwtwred project

The apprenticeship program starts
out with trainees who are placed in the
shops of association members at hall of
jouwrnevman pay. Training standards
and requirements have been worlked
oul in cooperation with local educators.
who [unciion on the Trade Apprentice-

ship Committee. A carefully planned |

course in theoryv and manipulative
slills. involving classroom and lab
work. is coordinated with the shop ac-
fivit

One of the goals the proponents hope
1o realize from their plan is the stabili-
zation of industry wages. (Apprentices
advance from the half-pay start to full
journeyman wage atl stated intervals.)

November, 1961
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uphonics

uphonics

Stereo
Monaural

€ uphonics ——

American Made
Immediate Delivery

uphonics

uphonics

uphonics

EXCLUSIVE

Turret action ceramic cartridges

Turret action eliminates magnetic
hum.

Turret action eliminates twisting
lead wires.

Turret action completely decouples
unused needle,

Replaces all ceramic stereo
cartridges.

Replaces most ceramic monaural
cartridges.

High compliance insures low stylus
and record wear.

uphonics — corporation

Tel: 7-3496
Rio Piedras,

Box 2746
Puerto Rico

U.S.A.

Of The WORLD’S

FINEST GOV'T

SURPLUS ELECTRONIC BARGAINS

nput

12—24 Volt CONVERTER

PP-18/AR VIBRATOR POWER SUPPLY—12 Volt DC
Input; 28 Volts DC Output @ 1.5 Amps.

uUnit uses a4 nitrogen-fllled Vibeator that §is hermetiCally sealed.
and outpul are
Wrierence.,
mand Ruecelvers,
€an he used to operate any 24 Volt devic
in parallel 1o supply a higher current outnut.

iltered tor num and hash anag ext. in-

Useill by Navy and Alrtorce to operale ARC.5 and Ccom-
from 12 volts.

using 24 volt Dynamotors,

Complete with con-

MIXER AMPLIFIER

AIRCRAFT AMPLIFIER
AM-26/A1C

Audio Amplifier used in air-
craft for inter-communiea-
tion. Carbon Microphone in-
put High and low impedance
output with volume control.
Normally requires DA[-32
Dynamotor (or operation
with 24 Veolt DC input and
230 VDC 60 MA output.
Complete with tubes: 2 12J5
& 2 1276 For conversion
te 0 Watt Amplifier. see Sur-

hﬂﬂ

Li-‘
LB

plus Con ‘ersion Manual =21. Size: x 3!
D61 Pri

Us ¥t.: & 1bs. Price— $3 95

Aidress Dont. EW & All

Prices F.0.8B.. Lima. Ohio.

$5.00 Minimum Order. 2.‘.’
Denosil nn all €.0.D."
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ST T VWSS L MRS NEW: $7.95
AM-142/AIC|75 MC MARKER BEACON

IRECEIVER—75 MC

.| fixed frea. Used in aircraft

JWrite us vour

2133 ELIDA RD.

RECEIVER
R-122/ARN-12

to receive modulated radio
signals. aural and visual
indication. From these in-
dications the pilot can ac-
curately check his position
with respect to the Radio
Range Station. When the signs

18 rece.ved the
and the signal

1 ight. Complete
with tubes: 5 '6AJ3, 2 '6Al5W 2 ’8[)‘\\/ Has erys-
tal controlled oscillator and 6.9 JMC IF Om ates

lis bei
tone cnn be heard in the headset
amp on the instrument pane 1

from 24 VDC. Size: 10 x 5 x 6"
Wt.: 8 lbs. Price—Used . $4‘95
.
HUGE SELECTION:
Hundreds and hundreds of quality surplus items—
Receivers. Transmitters. FA Equipment, Telephones
|{eadsets, Mlics Generators. Motors. Amplifiers

Dynamotors. Power Supplies. Antennas. Transform-
crs. Meters. Test Equipment. Inverters. Cable—E1

Fte Previously advertised items still available
needs. \We probably can supplv!

SEND FOR FREE CATALOG!

FAIR RADIO SALES

P.O. Box 1105 . LIMA, OHIO
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MAKE YOUR
REK-0-KUT
STEREOTABLE
AND TONE ARM

FULLY
AUTOMATIC!

WITH AUTO-POISE

In all the world, thera
ord reproducing inst gt than the
REK-0-KL eatahle and Tonearm.
W=REK-O.-KLUT offers fully auto-
matic operation of Sterectables and
Tonearms, with an ea artal:hm:l

i% no finer réc.

for minimum pressure and perfect bal-
ance, plus a Sterectable with an im-
pressively lower noise level than that

Only

if thi

MODEL APK
Autn Pone only

%4957

T SAVE %10%
MODEL AP 320

Auto-Poise with S-320
Stereo Tonearm

174’5 nel

REK-O-KUT
STEREOTABLES

mpany. Inc
ana B8, New York

Another benefit that should be noted,
not entirely divorced from the wage is-
sue, is some relaxation of the man-
power problem, While "“tube pullers™ of
questionable qualification will proba-
bly always be available in sufficient
numbers. there is now and will continue
to be a real shortage of properly trained
men to function in the service industry
and other areas of electronics. The Cal-
ifornia approach is bound to encourage
more people to enter the industry on a
legitimate basis.

Decisions in Indiono

Three affiliates of the Indiana Elec-
tronic Service Assoctation recently
elected to join NATESA. This trend
within IESA began more than two
vears ago, when ITTA of Indianapolis,
a leading affiliate. decided to enter the
national. The new groups include
FESA-Fort Wayne, RTSEA of Ander-
son, and TVDB of Elkhart. While some
groups within the state body are still
reluctant to take the step, this increases
pressure for state-wide association with
NATESA.

Meanwhile ITTA was having other
problems in its own bhack yard, Indian-
apolis, with the launching of a new,
local service company that is promoting
itself by offering free TV tube testing
in the home. Principals behind the new
organization were reported 1o be six
ITTA members. otherwise in good
standing, who are trying it out as a side-
line.

Considering the past record of such
service companies, a group of ITTA
members has drawn up charges against
the six. on the grounds that such an
operation is detrimental to the poli-
cies and aims of the association. The
six contend that they should not be held
responsible for what others may have
done. As far as they are concerned,
theyv intend to run a clean, legitimate
business offering a service that appeals
to a certain type of customer. Taken up
at a recent meeting, the matter gener-
ated so much discussion that other.
pressing business was put aside. Fi-
nally. the charges were dropped for the
time being, but it is not likely that the
matter will rest there. One of the
claims made by the six is that they are
acting in behalf of all Indianapolis serv-
ice dealers to combat the effect of drug-
store checkers and other. questionable,
“free-test” operators.

Thus we have another issue, disrup-
tive of unity, that can easily spread to
other parts of the country. How ITTA
finally resolves the matter will be of
interest to all service people.

Service Income Shifts

That the problem of the drug-store
checker cannot be ignored altogether is
reflected in a letter to "“TSA News,” the
Delaware Valley organ, sent in by a
member. He is primarily concerned
with the reasons for his own ultimate
decision to join an association, but the
ground he covers in the process has
other interest. His moment of revela-
tion came last January when his ac-
countant told him that he had macde
less last year than in preceding years.
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BC-221 FREQUENCY METER. $69 50
Like New Condition . .. .. Only s
8ske IF Transformers 2 25
Be ‘03 ": 'l"‘é '\n W o 70¢ ea. 3 for Q
= eCceiver
CHTE ; By i\lc kxe. cond. .. ..., . 14-95
o t'ti'
L0-27 .0 Me. Hrand New ... 18-95
BC-923 A FM ﬂt-celv r 29
27.3R.0 Mc. Brand New. . ... ..., .. .95
ART-13 Transmll!
wilh tuhes « moetves, gsed Lo 49.50
BC-604 MF Transmitter
with lul..- Brand New .. .......... 4.95
Antenna Mast Bas
H—np~ \lnu SECtIOnS -« vv .t 2.95
a8c-191 'I’ransmlﬂ
with tubies. I-xmvm wat conmdition .... 14,95
GE l:n'ommnlor‘.lv’\l q :
HAAs,
a mhn Ann:l A ln.u| nf nunr |mrl~ . ‘2.95
rvo A"l iy ssoml
" s aats and 030, oniy . .5 for 3,00
ID.6’APN-4 Indicatar
s TUBOS L. 295
B-442 Antenna Rela
with \lﬂ-r a. vacuum Capaclior .. .. 1.95
ARR-2 Recﬁl
mhm with 'R conversion ... ... 495
ARC.3 AM Receiver
- 156 Me. EXetllent o ovauae e 1295
ARC-3 AM Transmitter
00156 Me. Excellent .. ......... 14.95
1.130A Signal Generator,
T T o 1.95
1.98%8 Ficld Strength Meter.
TEIGG Me. . i 7.95
MD-T Modulator with tubes 5.95
Swlngmg Chol I((". 920 lhenem., 4 95
525 to 75 MAL UKY polted. New =
Send Money Order or Check with Order
Write for Bulletin No. 33 — LOADS OF BARGAINS!
2430 S, Michigan Avenue Dept. EW11
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This was quite a blow to the reader. an
established operator who had consid-
ercd his position secure tfor yvears and
who knew he was just as busy as ever.

\ller a session with his records. he
came up with some hair-raising figures.
The anticipated rise in overhead was
nol a serious factor. However. tube
sales were found to have dropped 60
per-cent, batiery sales 15 per-cent. and
accessories 34 per-cent. Although this
man’'s volume of sets handled had gone
up (radios by 13 per-cent, TV sets by
18 per-cent), losses in the arcas noted
were enough to account for the serious
drop in profits,

Checking further. he soon discovered
that his experience was not unique.
Other shops in the area confirmed that
the same thing was happening to them.
His distributor salesmen also aeknowl-
cdged the trend. Believing that the rea-
sons for his decreased income involve
problems that can only be handled by
group action, he clected to join TSA.

Service of Air Purifiers

One of the measures percennially sug-
gested to counteract dwindling profits
is diversification into scrvice of prod-
uets other than TV, To a certain extent,
such aetivity will be inevitable as new
clectronie devices for the consuner
reach the market. The electronic air
puritiers that secim 1o he capturing the
public’s fancy are a case in point. This
cquipment is being sold without the
zrrowlh ol correliated service establish-
ments. Nor need there he such growth.

Herman Shore, picsident ol TSADV
has writien a letter to the Philco peaple
expressing appreciation lor their coop-
cration with independents with respect
to service on the “lonitron” purifiers.
The TV service dealer is the
inheritor of work on such devices.
will do himsell no harm by getting fa-
miliar with rhe equipment before he
finds one on his bench. OQur July 196,
issue. incidentally. ecarried a helpflul
article.

FTC Wholesale-Retail Stand

At their otherwise successiul “Tele-
rama’ and convention in Atlantic City.
New Jersey, members of the Tri-State
Service Council heard unpleasant news
about a long-term indusiry problem
Foir yvears. service <ealers have heen
hoping to get the Federal Trade Com-
mission to take action against whole-
salers and distributors who have sold
freely to the pulblic at the same prices
they charge legitimate dealers. Basis ol
the complainis is the fact that untair
contpetition is involved. An F'T'C letter,
addressed to complaining service dealer
[.eon Skalish. savs there is nothing 1o
stop a distributor from engaging in this
practice. Furthermore. a distributor is
“under no legal obligation to sell 1o
dealers at prices which will enable them
tdealers) to compete with theirr sup- |
plicr on sales to consumers. In a case
where the distribulor sells to consumers
at prices whieh his dealers cannot mect
the distributor is simply making use of
his lawful competitive advantage. A'

"natural’ |
He |

fessional Tape Recorder

NEW!

““1000’’ Series

The World’s Finest
Recorder in the $1000 Class

GUARANTIID
PERFORMANCE

The Ultimate in Performance

Those seeking the best
are buving CROWN

“The New Standard in the Industry”

Foreign Deaters Wanted

Write Dept. EW-11

CROWN INTERNATIONAL
Division of
INTERNATIONAL RADIO & ELECTRONICS CORP.
ELKHART, INDIANA

MAKE YOUR INTEREST IN ELECTRONICS PAY OFF

Gel
\no -

HERE’'S WHAT YOU GET...
* 50 Meaty Lessons

* Over 110 pages on Electronics

» Covers ALL Military Specifications
e Real, practical writing projects

* Full consultation privileges

« Many manuals, charts and diagrams
* Low tuition terms

« Employment Assistance

* Close, personal supervision

* AND MUCH, MUCH MORE. ..

TRAINING

5504 Hollywood Blvd.
Hollywood 28, Calif.

=== AMBITIOUS

o
INDUSTRY

American Technical Writing Schools, Inc.

The HIGH PAY — PRESTIGE Field of

" TECHNICAL WRITING

ELECTRONICS WRITERS NEEDED NOW —ATWS will train you at
home at low cost for a profitable career in TECHNICAL WRITING. Thou-
sands needed in all areas. Get in on the ground floor of this fascinating
new field. ATWS offers training specifically designed for the needs of
industry. Course includes everything you need to become a top-notch

Tech Writer.

YOU ARE JUST A STEP AWAY FROM TOP PAY —Yes, with your
present interest in Electronics, you're just a step from the BIG MONEY.
Technical Writing is one of the highest paying fields NOT requiring college
training. It’s tailor-made for YOU—but you must ACT NOW.

THIS COUPON CAN BE YOUR PASSPORT TO SUCCESS
Fill in your name and address and rush coupon for full information. We will prove
to you that we can train you without interfering with your present income or job.

CAREER BOOK AND SAMPLE LESSON

November, 1961

www americanradiohistorv com

American Technical Writing Schools, Inc.
5504 Hollywood Blvd., Hollywood 28, Calif.

Please RUSH full particulars.

Dept. EW-111

99


www.americanradiohistory.com
www.americanradiohistory.com

@GE ELECTRONICS CATALOG

.‘ WORLD'S BIGGEST «- MOST COMPLETE

yS'
J gf 1962

EVERYTHING IN
ELECTRONICS
including exclusive
products & special
values available
only from

ALLIED

inciuding the
complete

bes

A\“ q‘h'
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ouR: PAOS ey

ouR

Send
for it
today!

X Stereo L
ereo Wi-Fi

SAVE NEW Multiple

tor St

MOST All-Transist
ON EVERY THING IN ELECTRONIC $ exclusive money-saving KNIGHT® products
SAVE MOST on famous KNIGHT Stereo Hi-Fi —comparable
® New Stereo Hi-Fi Systems —Everything in Hi-Fi Components to the best in quality, styling and performance, yet priced far
lower. Select super-value KNIGHT components or complete

® New Multiplex Stereo FM @ All-Transistor Stereo Hi-Fi i
P systems (including latest Multiplex Stereo and All-Transistor

:Money'sm"mg Biaild-VouTiatgin KNIGHT-KITS@’A ECsT R hi-fi) and save most. kNIGHT products are acclaimed by all
Best Buys in Tape Recorders, Tape, and Supplies those who recognize integrity in design and manufacture and

@ Citizens Band 2-Way Radios ® Short-Wave Receivers who appreciate value.

® Amateur Receivers, Transmitters, and Station Gear NO MONEY DOWN

® Latest Public Address Systems, Paging and Intercom Equipment on Allied’'s new Credit Fund Plan

Now-enjoy 50% more buying power—up to 24 months
to pay—sce our 1962 Catalog for simple details.

SEND FOR 444-PAGE CATALOG TODAY!?

® TV Tubes, Antennas, Accessories ® Batteries, Wire and Cable
? Test and Laboratory Instruments @ Tools, Hardware
® Huge Listings of Parts, Tubes, Transistors, Technical Books

Satisfaction Guaranteed Or Your Money Back A L L I E D

ELECTRONICS WORLD
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kenight-kits 1

p W for H2 and simply great

All-In-One FM-AM Tuner-Amplifier
Kit with latest built-in MULTIPLEX
Stereo FM, less case. $129.95

e
e = \
——

OR Wireless Intercom
......... $45.90

ALL-TRANSIST
System Kit (2 units)

MULTIPLEX Self-Powered
Adapter Kit, for Sterea FM
reception.. ..

HOBBYIST KIS

TRANSISTORIZED
Electronic Taet.
Ometer Kit. $24.95

Science Lab

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-build-
ing expert—even the very first time!

® Wonderful to 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 engineer-
ing 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 yourseli.

® Easiest to Buy—NO MONEY DOWN on Allied's
new Credit Fund Plan—easiest terms ever!

N s s e WANNRY

MONEY BACK GUARANTEE: Buy any
Knight-Kit. Build itl Use it! YOou must be
satisfied or you get your money back!

ALLIED

ELECTRONICS
for everyone

see more than 90 KNIGHT-KITS

21 HIGH-FIDELITY KITS

25 HOBBYIST KITS

37 INSTRUMENT KITS

14 AMATEUR & CITIZENS BAND KITS

KNIGHT-KITS are also available in Canada

o World's Largest

RADIO .
.

Supply House
November, 1961

Fﬁ“-'--ﬂ--

Deluxe Stereo FM-AM Tuner Kit
with lotest built-in MULTIPLEX
StereoFM. . .....uul.. $99.95

Amazing 100.

ALL-TRANSISTOR 50-Watt s
Stereo Amplifier Kit, less

AI.I.-TRANSISTOR

2-8
AM-Shortwave oind
Receiver Kit

In-1 Electronic

T $29.95 OX-er Radio

*» World's Largest Stocks = Lowest Money-Saving Prices
o Fastest Shipment « Expert Help « Easlest-Pay Terms
« Satisfaction Guaranteed or Your Money Back

send for the world's biggest
electronics catalog!

ALLIED RADIO, Dept. 199-11 I
100 N. Western Ave., Chicago 80, Il :
[[] Send FREE 1962 ALLIED 444-page Catalog :
[}

Name :
rEact pamT -
Address :
1

Citv__ I Zone State =
--------_---------------------J
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Product Test Report
(Continued front puaye 24)

StLICON RECTIFIERS. All rectifiers listed ot maxl-
mum peak inverse voltage ratings; approxi-

mate forward voltage drop, 1.5 volts. put produced the same output, Hum
IN1446 750 amp. 100 volts 50 !evels were lower than Fisher specs, be-
mmz .753 amp. ggg volts .;8 ing better than 82 b below 10 watts
INI44 .750 amp. volis o : o : 2
N1 449 730 omb. 400 velrs ‘05 on high-level inputs and 70 db below
INISSI 1 amp. 100 volts .80 10 watts on phono inputs.
IN1 552 1 amp. 200 volis .95 A q . . -
IN1553 1 amp. 300 wvelts  1.10 The X-1000 is a rather large, heavy
IN1450 5 amp. 133 valts 1,00 unit, some 16-7/16" wide and 14-3/8"
IN1451 5 amp. 200 volts 1.25 i H
Lo A b 300 veln 150 deep apdl weighing 44 pqumls. Its
IN1453 5 amp. 400 volts  2.00 4-13/16" high panel, finished in brushed
IN1454 25 amp. 100 volts 3.00 H ' L 2
INibee 55 o 200 voins Sieo gold, matches 1!10 Fishe) 20_2 R tuner.
IN1456 25 amp. 300 volts ;.go The X-1000, selling for $339.30, is capa-
IN1458 35 amp. 100 volis .50 FooR a D (g
iNiee o ame: ok Fa¥co ble of driving any .SpedkCl.b) stem and
1NOSP7 50 amp, 50 volts 6,00 has all the flexibility required for any
IN1462 50 amp, 100 volts 7.00 i H o A
e 3 ame- Hreele i conceivable homp music system. It is a
IN1467 75 amp. 200 volts  11.00 worthy companion to the company’'s
IN1448 75 omp. 300 volts 12.50 202- uner.
1NO5SYVT 15% amp, .’600 volts 16.80 Rt
IN1474 15 amp. 1 volts 17.00
RCA WV-120A Power-Line s : TUNER CLEANER
X-BAND POWER LEVEL TEST SET, T5-36/AP 3 X
Monitor e AND LUBRICANT
Brand new. in For C(I)m]lv o_f5(1)mmu_fucfure(r"s bl'q(';lél)ll’e, ; with
original ~ pack- circie No. 29 on conpon {puaye 136}, "5
fitl ces-
sorien. " Momne INJECTOR NEEDLE

ures 10 to 30 | | fe—
dbm. 8700-

9500 mc.

The leak-proof
jectarall
die lubricates
where you need it
-« ¥ou can reach
hard-to-get at
Wafers without
— pulling Tuners
The BEST CLEANER  apart, or even

PRICE
$14.95 each

m‘x' i 7,7?\ufuc'
3. /{( ‘0 120 7
Brand new power unit, PE162C, Lightweight: A &

approx. 56 Ibs. Output 7 volts DC at 3.5 amp A{
and 350 volt D, ,1.1)0 mil. bGon-rnor](nntlroI(I!ul

with filter. Driven y Jacobsen single cylinder

2 cycle 1 h.p. enfine. Units are complete with AC pms) VOLTAGE
set of tools. spare parts and

Tore 2 fon, T ik, Oven: %fr’; - bowen LINE MONTOR on the market today! removing Chassis.
sens packAged. e e il Broakl i,
Shipping weight: 90 Ibs. [ #.-JJI- g | IHJEETQH‘LL Cn' "I':; T::h.lr
- 1

PRICE . .. .. $39.95 each | .
SELENIUM RECTIFIER ‘ F. M. RECEIVERS
Fon ¥ - .
_ /(;I..f‘ RN Bargain Prices
.12 amp Gl AN o HE RCA WYVY.120A is o conveniently pack- $9.95 to $44.95
omr LR N .
¥ ; aged, exponded-scale a.c. line valtmeter Write for Detailed List EW
-$1.00 ea. "\ which, when plugged into an a.c. outlet, continu- Denson Electronics Corp.
oy ously monitors the value of the line valtage. Box 85, Rockville, Conn.

slmrle phase

shaps, loborotaries, and industries where it is
| necessary 1o know the line voltage ot oll times.

1y e
Wide x 41" bl

"I"'.-f .j The instrument is designed for radie-TY service

) . . . . ARC:S Transmitter—., |- — . .
........ $2.95 ea. — It is especially useful with variagble outolrans- g ,hon:'_sm_l:"r '“: Me—NEW. .  $11.9s
formers to allow exact valtoge adjustment. Ured—aK . .$23.98 (Palr)
MINOR SWITCH 9¢ adjustm BC.733 UMF Recaiver. 10 D namotar,
10 position. 3 pole with atepper The scole of the meter, reading from 100 to ool :*‘I{\"};‘,It' e Meer Consermion O
Tt I A S A A
LT S B :".'l,,':!,',m RIS W 140 volts, has large numbers ond a red pointer 115 VOLT 60 CYCLE TRANSFORMERS
H . M~ 4 1y . . . . : .
> AR e ! so that it is possible to take on approximate e T| [Seg; it ais .
i "
reading from practically across the room, The __ Wire Leads 8,95
............... $9.95 ea. 9 P Y T (AR e 2 S
"

meter movement is a moving-vane lype that in-
dicates r.m.s. values of line voltage directly, even
ANTENNA WIRE it the input waveform is distorted.
\'\,‘.’:"II:I‘I'I Srasited In using the mefer it is important to aliow at
least & 5-minute warm-up. The meter-movement
PRICE ...$2.95 ea. . ' w ! - q ¢ meer ? .e
coil and the series-dropping and calibrating
resistars dissipate abaut ¢ watts, If o reoding is
taken with the instrument cold, it is apt to be

Open Fro—

Ree. 5.0V .
36,00 Volt Insul.
WwIth 1| pr. Socket- 15 b
12.95

et gn
Y

Ser, 4.1V
( il

Voltage
~ ||| na-

= 12.0VCT - (HA.

12 FT. TELEPHONE . . ] ¢ unit—
STRETCH CORD several volts too high, After about 5 minules, Open Frame—sman 98l 1 Yos
- oH . c E (] Generator, Varlabl l t -2 IVINe,
3 comdustar wire with a though, the reading slabilizes at its correct value. T o LR R -3‘.'-.—’\'" or Aanuai
ELY ol GT plug W ked t . . art. Gag Tank, 1712V Z— Hy Iy, Usrd——0OK 59.98
€ checked two samples of the unit ogainst Mallory :zzon—rwo}t suuiy— nnut 11 VD Pen.
. v —— i e
f‘:} PRICE . ,..$1.49 ea. 6 Y% expanded-scale laboratory-type a.c. line 's'::ic'n:"l;’;:'e"L“\l\::' A v o L e 109
Silicon Dlode- ;\'h' Al 1000 BV l.snii\l'n—ﬂcw' nl
or » or
Fg‘ COAX CABLE RG59A/U 2 +10—x Warker Beacon Recvr. 7383 MC-RC 1D
S BT auele ST wrcs spccs HEFHE] | | maxer Befcon Reevr.
a0t ol T
( 1 camplete Wwith eoms Bons ‘g +51 "a"'\"" b 50 -0
. .
) PRICE ... ..... $2.49 ea. Y } REA G “Counter WITSA. Lint |
- ’ g ||| :“(Li;:-r ?l‘l:xll'v:: Brind New w/ 1'ha
- NO C.0.D.'S & o ase. fte, 10
. - REMIT FULL AMOUNT z Mo aneaTie €
WITH ORDER. Wi n-.:-—ﬂgu’u el
(9 -5 e X 15,00 —New—
'} Gei Muil counter Tube—rfor
E & H E‘AI.ES co. g "\'I:I(:"| \\ulnjll:m ll\ ety /o N—Uuust- IR
o oLiIEEITIIIReEry |AREE] RI2H 2 EREE: TIeT Delxk Teiephone w/lial—Complete—sStandar ETSS
= — W 100 ) 120 130 140 1ME NOW o vnneons [ d
2076 E. Colorade 31 - Paiidans 8, Calit. 4w |‘r VOLTAGE REX RADIO, 84 Cortiandt St., N.Y. 7, N.Y.
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voltmeter; our results are shown by the curves
{page 104). The manufacturer rates the accuracy of
the instrument as 2% at 120 volts and =3%
at 100 volts and 140 volts, These specs, converted
to a reading error in volls, are shown dashed
in the figure. Note that both of the samples

thecked were well within the accuracy specified; |
one of the samples reading about .8% high and
the other reading about 9% low at 120 volts.

The instrument has convenient mounting holes
50 that it can be hung on a wall in the service
shop. The price of the WV-120A is $14.95. .E.w.

PROOF OF SUPERIORITY
NO OTHER MICROPHONE

Eico Model 260 A.C. Volt-Watt Meter

For copy of manufuctirer's brochnre, circle No. 60 on coupon (page 136).

NOTHER vnit in the new Eico line of profes-
sional and industrial test equipment is the
Model 260 a.c. volt-watt meter. This instrument
will be of great valve to those who are interested
in making accurate audio measurements of fre-
quency response, power response, and audio
voltage levels at values ranging from a few mil-
livolts out of a stereo cartridge up to as much as
1000 volts or less across the secondary winding

4nExTs

anExTe
BAEXTe
6000 EXT
" Vi
T e |
SI-FUNCTION S¥ITCH A TERGATOR
e
v iy == T

of a power transformer in a hi-fi amplifier.
Some eleven wide-band voltage ranges are
available, from 10 mv. full-scale to 1000 v. full-
scale. Readings may be made directly in volis or
in db. According 10 the manufacturer, the volt-
meter is flat from 10 ¢ps 10 150 ke, with the re-
sponse falling to — 3 db at 500 k¢. The input im-
pedance is high (2 megohms shunted by 15 jipuf.)
to prevent circuit loading. The accuracy of the

VB-ECF80/68L8 v
.»Imme SECTON >y 212N ]
NPLAER | 1leaTHoot RLLOVER

LEADING NEWSWEEKLY
MAGAZINES PICTURE BV
MORE OFTEN THAN THE NEXT
FOUR BRANDS COMBINED!

| b

r
|
A
|

| [ recomn | x _
NETHORK Write now for caralog of
e microphones preferred by top radio, TV,
* ' newsreel and sound engineers!
i )
|
3004 - R30 ELECTRO-VOICE, INC.
CALIBRATION Em%h Commercial Preducts
pval - Div., Dept. 1111N

§2-RANGE SWITCH Buchanan, Michigan

[ 4

¢ No license required—may be used at once!
¢ Meets FCC requirements for use with licensed
Citizens’ Band stations, too!

T I This is the new "Personal Messenger’—a superbly engineered
2-way crystal-controlled transceiver so compact it fits in your hond
; —s0 flexible it can be used in thousands of applications! 11 tran-
- sistors and 4 diodes-—superheterodyne receiver with exclusive tuned
R.F. amplifier gives you twice the sensitivity and more thon 40%
more range thon units with conventional circuitry! Powerful two-stage
tronsmitter delivers more power output than similar units with the same
rin rated input! Unmatched audio intelligibility ond razor-shorp voice
reproduction—automatic noise limiter— automotic volume control—

positive squelch control—elostic hond strap
— operotes on penlight or rechorgeoble
nickel-cadmium botteries. $ 1 o 9 SO
ILLUSTRATED AT LEFT—The Viking "Messenger’ —maximum legal power
Citizens” Band crystal-controlled transceiver. Excellent receiver sensitivity

and selectivity —highly efficient transmitter punches your signal home ! Built-in

squeich—AVC—ANL With tubes, push-to-talk
microphone and crystals for 1 channel. FROM $l 3495

¥ [ ————— — —— —— ————————————— ——— — — — — -

= '

- @ E. F. JOHNSON COMPANY |

ﬂ._ = 251) Tenth Avenues 5. W. +« Waseca, Minnesota |

5 Er Mg qtict bt ® Please rush me your full color brochure. |

L-q‘ - L2 -p! NAME |

ﬂ" . |

ADDRESS _ |

Delivery or Your own Construction or {
fleet operation personal use Business A ) CiTY. STATE |
| L Manufacturers of the world's most widely used personal communications transmitters |

November, 1961
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BC 442 ANTENNA BOX (ARC 5)

Contains RF Mcter {750 Ma.) Relav- SI 95

etc. Sce Coamial Hetay conv, **C
March 1960, Price

TURNS COUNTING DIAL
Duo dial Model RB. Mig by Helipot, 100 divisions
per turn, will count 1o 15 turns, Dial suitahte for
helipots, Var, inductors etc. With $2 95
mountink hardware. PRICE . .. .. ...... »

POWER TRANSFORMER
110V:60 Cy.-Se¢ 385.0-385 V, @ 200 Ma
Fil 6.3V 6 Amps. § V. 3 Amps. .

* $3.50

FILAMENT TRANSFORMER

Input 110V. 60 cycle. Secondary $l 25
6.3v. @ .6 Amp. Smal Size. Ea. .. - .
loput 110V 60 cy. Oulput 6.3V & 5 Amps-.$2 75
6.3V m 10 Amps., SV @ 5 Amps.,

CARDWELL TRANSMITTING VAR. COND.

Duat Section 211 UUF per 5.95
section. S700 Volts AC. .. ... .Each $ .

DYNAMOTOR SPECIALS

lz vons input- Oulpul 440v. @ 200Ma. 12 Volts
ut-Outpul 225V. w  100Ma, At $5 95
} Dyn.lmolm BRAND NEW. Ed, . d
1 SILICON RECTIFIERS
PV Current Price | PIV Current Price
100 500 Ma .25 | 200 2 Amps «75
200 500 Ma +30 | 400 2 Amps 1.25
400 500 Ma .50 | 100 15 Aamps 2.50
750 500 ma .90 | 200 15 Amps 4.50
| 1ems alve are Hie 400 15 Amps 8.50
1 Efticie ucy Gohl Pluu-d) 50 50 Amps 4.95
4 200 100 50 Amps 7.50
, 400 750 Ma .50 200 S0 Amps 9.50
100 2 Amps .50
POWER TRANSISTORS
:’NP GERMANIUM — Similir to following trans.
ypes
2N1320 70 2N§S559 . ....... .70e
3 2N13238 e 70¢  2N173 .. ....... 2.50
y  2N156 .. ..... .70¢
>
4 CHOKE=FULLY CASED
5 HENHY @ 200 ma

5 HENRY w 250 ma , ..
10 HENRY 300 Mib .
4 HENRY 400 Mil

4 HENRY 900 mil ..
4 HENRY—1 .mip. .

BRAND NEW OIL CONDENSERS

\'l)(' 4. 50 Vi 4.95
3.2

2 MFD oo VN 6,29

3 MFD | FVINT 8,95

3 MFD 1000 12.95

1 MFD G000 VD 4,50

2 MFD 0 VI 850

4 mFD .uuu -

lull(l Vi

O oo Ve

Tane v he
1400 VK
> TR

5
I . 1.
mu\ln H5 3.2%
d Vin' 1,50 4.95
y v Avhe 3,50 2.95
y
y
1 RELAYS
)  WARD LEONARD Heavy duty relay coil
220V 60Cy., 2 phase, 3 HP. ss 95
3 Polc ST, 25 amp contacts. .. .. .Ea. B
6 Vol DC. H.S. Helay DPDT . .. Qo000 .95
& Vot DC. M.S. Kelay 3 PST N o:' ...... .65
GUARDIAN 110V ac. 2 Pnl- snu.ln Throw sz 50
1 0. & 1 NL.CL) Hemd
Potter-Brumficld SM5LS 10, ooo nhm.
2 Ma. SENS ... Ea. szzs
110 Vvolt AC Rcelay -DPST 60
10 Amp. Contacts . Ea. 5150
Seais. Reldy 11,000 ohm coll. 1 s1 95
adj. cont. Armature Tension SI‘DT .Ea. o
12 Vot DPDTY DC Relay. .. ....... Ea. SI -35
SIGMA iype 22RJC 8.000 ohin sz 49
SPOT. small seaingd relay oL oL "
Scaled Relay. SPDT, 6.000 ohm
coil . $1.95
< Re Y Con rol. con
relny, scasitivity 2 mils. - sl'1o
PANEL METERS
STANDARD BRANDS 3" M!I!RS
3.95
o ..3.95
2" METERS ‘3las
100-0-100 Micro . . 2. a¥os
0-1 Ma 16.98
3.95

curront transt.)

0-150 Amps AC t\vilh
5.95
k]

PadPanalow

> All merchandise sold on 3 10 day money back Juaran tee
y Min. Oracr $3.00~25% with Order~F.0.B. New York

 PEAK

ELECTRONICS COMPANY

)
y
:GG W. Broadway, New York 7, N. Y., W0.2-2370 ¢
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’
PE 4

1 0l et
WATTS - DECBELS

|
|
|

instrument is specified as *4% of full-scale. |

In additian to the vocuum-tube voltmeter func- |
tion, the instrument will also read audio power
output directly. Built-in leads of 4, 16, ond 600
ohms permit power measurements up to 40 walts;

a built-in 8-ohm lood con be used to meosure
power up fo 80 walls. It is also possible to reod
1 up 10 150 wotts by using external load resistors.
In oll, there are seven pawer ranges, from .15
mw. full-scale up 1o 150 watts full-scale. The fre-
quency response ond accuracy of the power
measurements are specified as flat from 10 cps
to 100 ke¢. ond 5% of full-scale,

The block diagram (p, 105) shows the basic cir-
cuit arrangement, To meosure power, the instru-
ment simply measures the voltage ocross o known
lood resistar thal is switched across the input
term’na: . On the highest power range, the volt-
age is altenvoted 60 db (1000:1) by o frequency-
compensoled altenvotar before being opplied
to the v.t.v.m. circvit. This ottenuvator is also used
in the five highest voltmeter ranges. The voltage
being measured is applied to cathede-follower
Vi1 The avtput of this circuit consists of a 6-tap,
10 db/step voltage divider that posses the volt-
age to Vi, o pentode voltage amplifier. The out-
put of this amplifier is then applied through an
isolating cothode-follower {V:\) to V., the meter
amplifier. Signal is then rectified by a full-wave
germanium diode bridge ond applied directly to
the 200-1a. meter.

Degenerotive feedbock from the bridge back
to the pentode amplifier stobilizes and linearizes
the meter. The power supply vses a holf-wave
silicon diode, RC filter, and o VR tube for regu-
loted “B+."

Construction of the kit-version of the instru-
ment was quite simple, requiring only about 7
hours' time, nat including calibration and fre-
quency-compensoation This
adjustment is made at 150 k¢, The line voltage is
used for calibrotion ond since we have & %%

trimmer adjustment.

expanded-scale meter to meosure the line volt-
age, we were gble fo set up the instrument pre-
cisely. After completing the calibration, we took |
voltoge reodings ot three widely separoted fre-l
quencies on eoch of the ranges, comparing them
with readings token on o Hewlett-Packord lobo-
ratory a.c. voltmeter. All readings were extremely
close ta those taken on the MHewlett-Packard in~|
strument and in all coses the readings
within the manufacturer’s specificotions.
The Eico 260 is ovailoble in kit farm at $49. 95’

were

and factory-wired ot $79.95.............EW,
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TRANS VISION,»

1 YEAR GUARANTEED
RADIO-TV TUBES

wergitd

a0 1ebeS ':‘ " o

IARL e 15 ‘..nn w10
o m gy M

ORDER SHIPPED SAME DAY RECEIVED

snwrma lusmvcnous STANDARD TRANS VISION
PAYS ST on ordery of 310 or more
usa ann 'er unu Send appror postage on Cana
Buan and lore.gn order; Any orde: (9ss han $10
eQuires 29 MIABhwE Charke. Send 23% on COD

ANY RECEIVER TUBE NOT L)STED ALSO AvAILABLE
AT 39c EACHY

ME OF THE
LARGEST
INVENTORIES
M THE
COUNTRY

STANDARD TRAMS VISIOMN, INC.
36D E. 1bih CT. HIALEAH, FLORIDA
Lo OXlarg 1-555

PROTECT YOUR RECORDS
AGAINST STYLUS WEAR

NEW ROBINS

SYL-A-SCOPE

MODEL SG 33 Nothing impairs the clarity

of a record like a worn or damaged stylus — yet
nolhmg is more difficult to recognize. When stylus
wear does become obvicusly detectable, many of
your prized records may aiready be damaged.

The SG-33 SYL-A-SCOPE detects badly worn or
damaged stylus in seconds. It casts a magmﬁed
picture of the stylus on an illuminated screen

that you can easily see if the stylus needs repiac-
ing. No need to remove the stylus from the car-
tridge, or the cartridge from the arm. Portable,
battery operated. Only 5

less batteries
At dealers or write!

ROBINS INDUSTRIES, Flushing 56, New York
ELECTRONICS WORLD
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CARD INDEX FILE
FOR EW ARTICLES

By RAYMOND B. RAWLINSON

MANY readers of ELEcTroNics
WonrLp have copies exiending
bhack several vears. They have at their
fingertips an immense volume of infor-
mation on electronics and associated
subjects. The ability to locate an article
on a speeific subject, however, is diffi-
cult despite the fact that an index is
published cach December covering fea-
ture articles which appeared during the
year., |

The writer’'s solution to this may be
ol interest 1o others. It is a ecard index
file. The desired information is {yped on
conveniently sized 37 x 57 cards. Com-
plete indexing takes not more than 20
or 30 minutes a1 month at most. The in-
formation included on the cards is: title
of article, month and year of publica-
tion, page number. Most titles are self-
explanatory but, if not, a brief woud of
explanation is included. Five single-
spaced entries with double spacing be-
tween entries will fit on the standard
card.

The following headings were set up|
fen yvealrs ago:

1. Amplifiers (audiel 2. Antennas
3. Audip {general) 4. Binaural
5. Business 6. Computers
7. Electronic Controls 8. FM

9

. Ham Radio 10. Marine Radio
11. Misc. 12. Mobile Equipment
13. Musical Instruments 14. Noise Suppressors
15. Phono 16. Photography
17. Radio Receivers 18, Radio Servicing
19. Recording 20. Rectifiers &

Power Supplies
21. Safety 22. Speaker Enclosures
23. Speaker Networks 24. TV Receivers
25. TV Servicing 26. Test Equipment
27. Transistors I

No attempt is made to justify such a |
list. Each reader will undoubtedly have
his own ideas about whether it should |
be cxpanded, compressed, or revised.
Time has shown that “Noisc Suppres-
sors” and “Speaker Networks™ have not
had enough coverage 1o warrant scpa- |
rate headings. “Binaural” has now be-
come “Sterco.” The biggest error was in |
the “Transistor’ category. The transis- |
tor is no longer a curiosity. It is now
involved in all phases of electronics.
This listing should be broken down into
a number ol subheadings. Expanding
the categorics makes it easier to locate |
specific information while fewer listings
makes the monthly typing chore easier.

The writer's stack of cards is now 3
inches thick. Metal boxes are made for |
the 3" x 5" size cards and solve storage
and protection problems nicely, al-
though the cards have been kept for
vears with nothing more than a rubber
band looped loosely around them.

The index has been a reail convenience
and time-saver and is recommended to
other readers on that basis, A

November, 1961

: WE MOST FAMOUS LINE
OF TOWERS IN THE
WORLD ARE ROHNY

Here are fhe features that make them the fargect
celling and moet aceapted tower for falevision,

A radio, indushial and communications uses:

@ IIG-TAG COMSTRUCTION —proven tig-1oq design means sturdiness
and dependability thet is truly cutsianding. Tower sectians are com-
pletely ossembled amd sleciric welded throughowt for moximum
strength ond greater sconomy in erection.

& HOT DIPPED GALVAMIZED AFTER FABRICATION—Entire tower sections
are camplately tinc coated after fobricotion For The finest outer pro-

Bwing golvanized alfter fobrlcalion medans A un-
coated boll holes, wald spets or seom to rust. All ROHN Towers last
for longer and have lass malntenance than competitive fowers be-
couse of this feoture.

# HIGHEST QUALITY MATERIAL USED—anly highest quality loborotory-
corfified siwel tubing is vsed (nar pipe). Quality steel plus heavy
gouges combine To give far greater sirength than competitive tewers.

& COMPLETE LIME FOR WHATEVER YOUR MEEDS —Fully self-supporting
towers are avoilable to 170 feet or lower; heavy duty guyed lowers
avoiloble up fo 500 feet. Whatever your needs, check ROHM.

& UNEXCELLED ENGIMEERING—all ROHN Towsars are enginsered o meet
the most rigid requirements as owtlined by all mojor communications
equipmenl manwiocurers and elecironic industry associotions,

* UNIVERSAL ACCEPTANCE—Hundreds of thousands of Rohn Towers are
in use all over the world. They have withstood the “'rest of time™ —
the only true test as ho the superiority of o lawer. 5o why settle for
less than the BEST? Insist on the largest selling tower in the world
—ROHM.

For your needs and for oll allied tower accessories, contact your local
ROHN salesman or write direct for full information.

SEND THE HANDY COU- ROMN Manufocturing Company —ll
Box 2000
POM INDICATING YOUR  [NERSestuygiren !
MEEDS Send ma complete literoture on the following ROHN Products l
TV Towers Amoteur Towers |
RO H N Communication Towers ROHN Accessories |
., Name -— o o s l
Manufacturing ) !
c_ Firm ___ o . }
ampan
P r Address = - = —_ ]I
BOX 2000
PEORIA, ILLINGIS City _ State !
—— ]
% MAIL ORDER HI-FI ™
.Yo:l' can now purchase all ym:r Hie F‘llv,o:n onec ;vc
at:le source aﬂu he assurcd of prriec leivery, v
delive . 3 "
SR ST O S 0 il ENGINEERING 4
M FOR OUR WHOLESALE QUOTATION andt
FREE Cataloruer | WE NOY BE ONDERSOLD. SCIENCE
Write Us for proof of lms st atement.
CARSTON | .
125.TD E, 88 St. New York 28, N.Y. | il = = ¥ il
-, ml_ T

B.S. degree- 36 mos e B.E. degree- 27 mos.
Accelomnd year- raund Pprogram prepar‘s tor e
__________________________ nployment 1n flelds of Science and Enginecring

_l ncx:ul 4-vear progrum for B S, Dedree ¢
OUT QF s-PAcf? in 36 mgonths. special enginecring rrec pre
27 Classes start - January, GMa;ch June. | u i
tes emploved
You bet we'd be. . . 1f we were Sentomber Quality education. Graduatcs »

from coast tc coast. Government approved for t-
to tell you all about AUDION'S eran training Students from 50 states, 40 count
Out of this World Hh F1 V1lue-

e | audign

. 3 smd\mg \\'rnc ‘for catalog
I complete informnatio
9111 E. Washing'.on slvd.. Fort wayne 2, Indiana

| 25W Oxford Road

Massapequa,New York .

___________________________ INDIANA TECHNICAL COLLEGE
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TV-RADIO Servicemen or Beginners
SEND FOR

7
Wi&%
7-Volume Job Training Set
on 7-Day FREE TRIAL

The First Practical
TV-RADIO-ELECTRONICS
Shop Library

Answers ALL
Servicing Problems QUICKLY 000

Makes You Worth More On The Job!
Examine Coyne's all-new 7-Volume TV-
RADIO-ELECTRONICS Reference Set for 7
days al our expense! Be convinced it gives you
the way 1o casier TV-Radio repair—time sav-
ing. practical working Knowledge that helps
you gel the BIG mohey! See how to install,
service and atign ALL radio and TV sets. even
color-TV., UHF. FM and transistorized equip-
ment, New photo-instruction method is quick
adl easy to understand. No complicated math
or theory—just practical facts you can put (o
use immedialely right in the shop, or tor ready
reference at home. Over 3000 pages; 1200 dia-
grams: 10.000 facts!

Like An Electronics Expert At Your Side!

VOL. 1—EVERYTHING VDL. S—EVERYTHING
QON TV-RADIO PRINCI- ON TV TROUBLE -
PLES! 300 papes of SHOOTING! Covers all
practicn]  explanations: types of sets, 437
hundreds  of llustra-  pages:illustrations, dia-

tions

VOL. 2—EVERYTHING
ON TV-RADIO-FM RE-
CEIVERS; 103 pages;
tully iflustrated

VOL. 3—EVERYTHING
ON TV-RADIO CIR-
CUITS! 336 pazes: hun-
dreds ol allustiations,
circuit diagrams,

VOL. 4—EVERYTHING
ON SERVICING IN.
STRUMENTS! llow they
work how to use them,
68 pages; illustrated,

Hrams,

VOL. =TV CYCLOPE -
DIA! Quick aml concise
answers to TV problems
in _alphabetjeal  order,
including UHF. Color
TV and Transistors: 868
pages.,

vOL, 7—TRANSISTOR
CIRCUIT HANDBOOK!
Practical Reference
covering Transistor Ap-
plications: over 2
Circuit Diagrams; 110
pages.

DIAGRAM BOOK FREE!

For prompt action, we'll also send
“150 Radio-
Picture Patterns and
Diagrams Explained® ABSO-
LUTELY FREE just for examin-
ing Coyne's 7-Volume Shop Li-
FREE TRIAL!

you 1his big book.
Teleyision

brary on 7-Day

Shows how to cut servicing time

by reading picture-patterns.

plits

schematic diagrams for many TV

and radio sets.

SEND NO MONEY
Just mail coupon for 7-Volume TV-Radio Sct
on 7-Day FREE TRIAL! We'll include the DIA-

GRAM BOOK FREE. If you keep the set,
only 83 in 7 days and 83 per montih until 8: 5
plus postage is paid. Cash price only $24.95. ()x

return set at our expense in 7 days and owe

nothing. Either way,
to keep. Offer
TODAY!

the FREE BOOK is yours
is limited. so mail the coupon

FREE BOOK—FREE TRIAL COUPON

Dingrams hook FREE!

Address

pPavs poslayce on a
Monev-Back Guaranteu
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Educontional Book Publishing Division

COYNE ELECTRICAL SCHOOL

1455 W. Congress Porkway, Dept. BI-EW, Chicago 7, 11,
Yus! Send me COYNE 8 T-V U]U"]l Apphied, l’
tical TV-RADIO-ELECTRONICS Ser for 7-
FREE TRIAL per your offer

Name ...,

f‘hork here if you want ﬂet ~cv.1t C.OD Coum
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Stereo with Headphones
tContinued from puage 50)

wide range of impedimees. Crystal head-
phones are usually of the high-imped-
ance tvpe (10,000 ohms and np). mag-
netic headphones tend to cover the me-
divm-impedance mnge (aronnd 2000
ohms), while dynamic nnits favor the
low-impedimee range (4 to 16 ohins).
The impedance ranges cited are only
generally valid and there are, for ex-
ample, high-impedance dynamic head-
phones, low-impedanee maguetic head-
phanes, ete. In addition, the imp('d:m(:(-
of anv of these headphones can, of
course, he changed throngh the use of a
suitable transformer.

Headphone impedance is of primary
importance when the units are coomected
to associated amplifving equipment. De-
vices which have low impedince (600
ohms or less) load the circuit to which
thev are conmected while the Toading en-
countered with high-impedance devices
will he neghgible.

Stercophonic headphones can be
hooked directly to the ontpat of a stereo
preawmplifier—tone—control svstem. See
Fig. 4A. These circuits are vsually ter-
minated ina high-impedainee network or
in a cathode-follower confignration
which has a nominal impedance of ap-
proximately 1000 ohms. Any tvpe of
headphone will work with sneh a unit
as long as the impedance of the head-
phone is 1000 ohms or higher so that the
cirenit is not undnly Toaded,

Headphones may. of course. he con-
nected direetly to the outpat taps of the
power amplifier (see Fig. 4B). If only
headphones are used while listening, the
power amplifier should be Toaded down
with a resistor whose vahie is eqnal to
the impedance of the speaker normally
nsed in o the installation. This resistor
shonld have a wattage rating equal to
the maximum wattage rating of the am-
plifier,

In addition. as  mentioned  hefore,
headphones are very sensitive  deviees
and may reprodnee eqnipment lnim and
noise quite loudly esen when the volnne
comtrol is set at minimmm. This is cansed
by the fact that the headphane does not
load down the cirenit and actirally repro-
duces the very small amonnt of hum and
noise which ocenr in the cirenit after the
volume control. Also. it may be fonud
that when the volime control is tured
ever sooslightly clockwise. excessively
high signal will immediately result. To
overcome this condition, a T-watt resistor
of approximately 2000 oluns is inserted
m cach leg of the headphone circuit.
When comecting headphones to power
amplifiers in this mamer, hewdphone
impedance shonld match the power-um-
plificy impedance. However, consider-
able leeway s permissible here and

wwWwW americanradiohistorv com
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ELECTRON TUBE

FABULOUS LOW PRICES!
LARGE SELECT STOCKS!
DEPENDABLE, FAST SERVICE!

Each and cvery tube is tested i our
own 1ahgratory ior mutual conduct-
dnece and Jifs test

We guarantee FREE replacement tor
one year of any tutic purchascd from
us which tails to function efficiently
under any or all operating condis
trons. Prompt refunds are made on
any defective merchandise

The adverlised tubes are not Neces-
sarily new, hut may be electrically
perfect  factory  seconds or  used
tubgs—each 1% Clearly S0 marked
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handling 10r orilers Under $5. Send 25 % depasst on
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an and fereign orders

MICRO -ciccrron Tuse co.

P.0. Box 55 Park Station, Paterson 3, N, ).

LEARN

TRANSISTOR, COMPUTER OR

RADAR ELECTROMICS

AT HOME!

[ Prepare now for a profitable career
in one of these growing fields. Learn |
theory and practical application of |
all makes and types with proven |
lrome study courses from the Philco |
Technologieal Center.

For FREE information write: |

PHILCO.

TECHNOLOGICAL CENTER
P.O. Box 4730, Depl. W-2. Philadelphia 34. Pa. |
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600-0hm headphone will certainly work
oft an 8-olun tap.

One point to remember, whether the
headphones are used with a preamplifier
or with a power aplifier, try to avoid
passing d.c. through the headphones.
Thus, when making these hookups, be
sure that the phones are isolated from
d.c. paths by means of a coupling cupaci-

In conclusion. the final choice of the
tvpe of headphone—as is so often the
case  with high-fidelity  cquipment—is
primarily: dependent upon what the lis-
tener likes and is willing to pay for. In
any event, no matter what tyvpe of head-
phones yvou choose. yoir can anticipate a
unique listening  experience—in many
way s totally different from what vou are

tor or by the outpnt transformer. used to with loudspeaker systems,

VOLTAGE QUIZ

By JOE TERRA

Motch the words in the first column with the definitions in the second column, then check
your answers an page 134,

1. inverse peak A. Voltage supplied by the damper tube to attain greater saw-
taoth autput,
2. Boost B. In o thyrotron, the value of voltage which causes tube to
3. Working fire.
€. Negative grid bias at and beyond which plate current ceases
4. line to flow. ¢
5. Ripple D. E. plus Ev/p.
E. Voltage variation due to thermaol agitation or shot effect.
6. Criticol-grid F. Reverse voltage that a gas or vapor rectifier can stand
without breakdown.
7. Inverse G. Effective voltage value existing across a rectifier tube during
8. Sporking that half-cycle in which current does not flow.

9. Primary H. Wall-outlet voltage generally between 115 ond 120 voits,
: I. Moximum voltage which can be applied to electrolytic co-
10. Cut-off pacitors for o period not to exceed 30 seconds,
J. Voltage applied to the input terminals of o transformer.
11. Surge K. The alternating components of a wndirectional veltage.
12. Signal L. Used in TV receivers to insure uniform rate of movement of
the beam across and down the face of the picture tube.
13. Equivalent-grid M. Modulating voltage of a transmitter or a detected valtage
in a receiver.
14. Sew-tooth N. The starting potential of a cold-cathode gas tube.
15. Fluctuation O. Voltage roting of o fixed capacitor.

Transistor Manual

An industry classic, now in its 5th edition. 320 fact-
‘ filled pages an theory, construction techniques,
signal characteristics, hi-fi and radio circvits,
transistor radio serviting techniques, feedback
ond servo oamplifiers, switching characteristics,
unijunction transistor circuits, complete specs
and JEDEC listings, introductions to silicon con-
trolled rectifiers and tunnel diodes. $1.00.

™

Tunne! Dicde Manual

This is the most comprehensive presentation of
theory, circuits, opplicotions and specifications
avoilable today for tunnel diodes. Complete
ratings ond characteristics, tunnel diode speci-
fications, chapters on tunnel diode amplifiers,
oscillators, switches, logi¢ circvits and tunnel
diode test circuits. Also o bibliography of basic
tunnel diode source material. Just $1.00,

Get your copies today from your Authorized
G-E Semiconductor Distributar. Or moil the
coupon directly to the foctory.

A

TO YOU

and youwr friends

RADIO SHACK'S 1962
ELECTRONICS CATALOGS

Plas d

IVERY MNIW
SUPPLEMEMT
FOR MEXT
12 MONTHS

Ovur bigger,
better catalogs
offer the widest
line of electronic
parts and equip: e
ment in the world! Stereo, Hi-Fi,
Ham Radio, Test Equipment,
Pre-Recorded Topes, Tape Re-
corders, Records, Ports— plus 30
poges of Kits! 340 poges—over
100,000 items! No Money Down
credit terms. Every item bocked by
a money-back guarontee of sofis-
foction.

Radio Shack Corp., Boston, Mass.
N N NN BN BN N N

RADIO SHACK Corp.
l 730 Commonwealth Ave,, Boston 17, Mass.
Send Rodia Shock's famous electronics catalogs
l for one year—FREE and POSTPAID.
l Your Name
61L68
I Your Address
l City ond Zone State
For a Friend.
l 611681
Address.
l City and Zone Stale

Bring your Semiconductor Library up to date!

Latest G-E Semiconductor Full Line
Bulletin — Free. Here are the latest

F——__—_—__

ratings and specifications for every
semiconductor device in General
Electric’s famous line. Tronsistors, recti-
fiers, tunnel diodes, silicon controlled
rectifiers, rectifier stacks . . . 14 pages,
arranged for quick and easy refer-
ence. Free.

GENERAL &3 ELECTRIC

November, 1961

General Electric Co., Semiconductor Products Department, Section 58K103,
I Electronics Park, Syrocuse, New York. I

Please send me the following pvblications for my reference library:
[] G-E Transistor Manual. | enclose $1.00

[] G-E Tunnel Diode Manuol. | enclose $1.00

] 1961 G-E Semiconductar Full Line Bulletin. Free.

Name
Address

State

(no stamps, please) I

Zone

City
L_—____——_
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STEP UP TO
A STANTON

.+ before you decide on a new stereo pickup - do
yourself = your family — your triends this service:
Listen to your favorite stereo or mono record, re-
produced with all of the leading stereo 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 worth of
the STANTON Stereo Fluxvalve'~ with its wonder-
fully practical, casily replaceable V-GUARD stylus.
*Covered under U.S. Patent No. 2,917,580

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-111

FOR THOSE WHO PCAN HEAR THE DIFFERENCE
@ . k '

PICKERING & CO., INC.. PLAINVIEW. NEW YORK e '

TOSHIBA ELECTRON TUBES

Japan’s leading electronics producer offers world industry a full range of
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

high quality tubes.

Mac’s Service Shop

(Continued fram puage 601

“OK. you win,” AMae conceded. "You
don’t have to make up that half hour.
Your conversation with Bud has obvi-
ously turned your atiention to a very
important subject: how we, as service
technicians, can best serve the interests
of our senior citizens.

"Here in the United States we now
have better than 16.500.000 people over
63 yvears of age, and the number is grow-
ing at the rate of more than 1000 a day.
These figures are pretty impressive in
themselves, but consider this: 929.000
of those people are over 83! This com-
pares with 91,000 in 1920, or an increase
of better than 920 per-cent in thirty
vears. If you want to think of o person
as becoming ‘old’ at 65, quite ohviously
he has a fair chance of staying in this
category for at least 20 years.

“These people must be clothed, fed,
housed, doctored. and entertained, That
means they are very important custom-
ers in a wide variety of businesses and
professions, Even a casual look at na-
tional advertising shows most husiness
men and their advertising agencies are
already keenly aware of this fact, But I
think this over-63 group is especially
important to the radio and TV service
technician. I say this because I'm con-
vinced the most avid TV watchers are
found at both ends of the life span: chil-
dren and oldsters. Both groups have a
great deal of leisure time: both must

find a large part of their diversion in
the home. TV watching provides a
method of escape from the boredom
that would otherwise result from suech
a combination of leisure and restricted
movement. They depend on TV for en-
tertainment: we depend on TV to earn
a living. They need us; we need them.”

“I'm with you all the way.” Barney
chimed in. “And when you get right
down to it. the service the senior citi-
zens demand is not much more than any
customer has a right to expecet.”

“There is one other thing they want
that is a little extra,” Mac said slowly.
“Itis an "extra’ that does not cost the
service technician much to give, but it
has a lot to do with his success in deal-
ing with these senior citizens. They
want to be treated as real people, not
as over-age children. They want to be
listened to with genuine interest instead
of amused tolerance. The technician
who can provide good service plis a
little sympathetic understanding can
easily win for himself a loyal following
among this Golden Years crowd. I use
the word ‘loyal’ advisedly., FElderly
people do not like change for its own
sake as younger people do. When they
find a technician they like, they will
stick with him year after vear.”

"I simply gotta get you and Bud to-
gether on the air. I never heard two guys
sound so much alike.”

“People who think right frequently
think alike,” Mac retorted. “You just
listen to Bud and me and we'll make a
thinking man’s technician out of you

vett” A

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

7

I

for communications

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
Detailed specifications will be sent on

leading names in electronics.

request. Address Toshiba, Tokyo, Japan.

Foshiba

Tokyo Shibaura Electric Co. Lid

Tokyo, Japan
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Impedance Matching for P.A. ‘
(Continned from page 64)

[

is used between the amplifier and the
line-matching transformer.

When the "L’ pad is in rhe full “on”
position it generally is designed so that
the series arm is zero resistance and the
shunt arm is open-circuited. The inser-
tion loss is then zero. As the control is
turnecd toward “oftf” position, the series
arm approaches the value of the rated
impedance and the shunt arm ap-
proaches zero resistance. In this way
the pad-speaker combination presents
approximately a constant impedance
back to the line. causing a minimum
amount of interaction. Though the “L’
pad varies to a very slight degree the
impedance presented to the amplifier
output. this is ignored in practice.

The “T" pad is a similar component,
having three ganged variable clements
(see Fig. 21) wired into the speaker
line in such a manner as to present a

500 @ 300
Ce
¢ "1 PAD B AL
SPEAKER
AMPLIFIER
Fig. 21. Using “T"" pad to control level.

constant impedance to the amplifier as
well as to the speaker at all times. The
“T" pad sells at a somewhat higher
price and is not therefore used as widely
as is the “L.” pad.

In selecting an “L" or T pad, care-
ful consideration must be given to the
dissipation rating of the component as
established by the manufacturer. For
example, if a loudspeaker is wired
through a line-matching transformer to
be driven to a 4-watt level an “I.” o
“T” pad should likewise be rated at 4
watts so that it can safely dissipate the
power not used by the loudspealket.
Pads are made to absorb up to 30 watts
ol audio power. The smallest accept-
able rating is always chosen. of course,
to keep the cost down. Pads may be
selected lor use with 4-. 8-, or 16-ohm
voice coils (when wired in the line-
matching transformer secondary cir-
euit) or with 250- and 5000-ohm values
(for wiring between the line-matehing
transformer primarv and amplifier).

Although this discussion has involved
many words and a fair amount of space
in three issues. the job of impedance
matching spealkers in public-address
svstems is neither diflicult nor impos-
sible. \Vith a little practical experience
plus a firm grasp of the theory behind
impedanee matching. any competent
audio technic¢ian can handle this inter-
esting and profitable work. A

November, 1961

|

THIS . . .
GIANT

REE .
ALL NEW 1962

BA CA'I'AI.OG

P e ———
—————

196 * |cs

_/

SAVE UP 1O
50% ON B-A
SELECTED
KITS

TOP VALUES
IN POWER
AND HAND

HI-F1 AND
STEREO

SYSTEMS &

\ COMPONENTS

U PAGES
OF BARGAINS
NOT IN ANY
'\ OTHER CATALOG

AED GERS IEN GEES Aanw SIS S
I BURSTEIN-APPLEBEE CO. Dept. EW

o= 1012-14 McGee 5t., K City 6, Mo,

P URSTEIN-APPLEGEE CO. 2 cGee ansas City

] Rush me New 1962 B.A Catalog No. 621

RUSH covrPoN " -
TODAY! o e

YOUR COPIES OF Keep them neat...clean...
ready for instant reference!

1 o

ARE VALUABLE!

Now you can keep a year's copies of ELEC-
TRONICS WORLD in a rich-looking leath-
erette file that makes it easy 10 locale any
issue for ready reference.

Specially designed for ELECTRONICS
\WORLD. this handy file—with its distine-
tive, washable Kivar cover and 16-carat gold
leaf lettering——not only looks good but keeps
every issue neat, clean and orderly

So don't risk tearing and selling your copies
of ELECTRONICS WORLD-—always a ready
source of valuable information. Order sev-
eral of these ELECTRONICS WORLD vol-
ume files today. They are 8$2.50 each.
postpaid—3 for $7.00. or 6 for $13.00. Satis-
faction guaranteed. or your money back.
Order direct from

JESSE JONES BOX CORP.

Dept. EW

[Established 1843)
Box 5120, Philadelphia 41, Pa.

m

www americanradiohistorv com


www.americanradiohistory.com
www.americanradiohistory.com

NEW SAMS BOOKS

NEW & REVISED—2nd EDITION @
OF THE HOWARD W. SAMS

Transistor Substitution Handbook

% OVER 730C DIRECY
SUBSTITUTIONS

* OVER 1000 NEW
SUBSTITUTIONS

Includes basing diagrams,
polarity identifications and
manufacturers for over 3100
transistor types. . . PLUS over
7500 direct substitutions!

Completely revised for maximum help in selecting
suitable transistor replacements. Special section
shows 700 American replacements for Japanese
transistors, PLUS a semiconductor diode and recti-
fier guide showing over G} quhxlllnlmnq hxplams
why substitution s pnsmhl(- when it is appropriate
and when not: precautions (o obhserve. Covers alb
types of transistors. U.8. and forcign, for

every type of use. 96 pages; 514 x R147. Only s]so

Electronics Math Simplified

Now - Alan Andrews provides a
simplified approach to an under-
qmmlmg of the advanced arith-
metic, algebra, and trigpnometry
required for a solid hackground
in hasic electronics. Gives step-
hy-step examples r(-lallng to
problems dealing with resistance,
eapacitance. induclance, wire
measurements, fu-quun(y. tube
characteristics, transformers,
modulation. meters, antennas,
ete. Includes practical exercises,
with answers in special Appendix. Invaluable to
anyone studying for second and first-class FCC
‘phone llLen:u-q Tdeal for hnme study or $
classroom. 224 pages, 536 x 812", Only 495
BASIC ELECTRONICS SERIES:
Detector & Rectifier Circuits
TLatest volume in Capt. . M,
Adams’ unigue series which
shows dynamic circuil diagrams
in four colors demonstrating
exaclly what happens during
each moment of circuit opera-
tion. Accompanying text de-
sceribes each “"moving'' circuit
action as shown in the diagrams.
Fight chapters: Rectitication &
Detection: Half-Wave Reetifier
Circuits; Full-Wave Rectifier
Circuits: Diode Pletector Cir-
cuits: Diode Detector with AVC; Grid-Leak Detec
tors; Discriminator Circuits; Ratio Detector §,
Circuits, 128 pages. H% x 812" Only. 295

Industrial Electronics Measurement
& Control

Fd¢ Bukstein describes the elec-
tronic devices most commonly

" o
Nath
i

Imlustl'“‘ used for industrial measurement
Eiectronis and control Explains techniques

for measuring: pressure; illumi-
nation and color; temperature,
humidity: Hguid level, time and
speed, (requency. dlmemmns
rate of (low, etc. Describes
methods for eleclronlcally con-
trolling. time delay, tempera-
ture; motor speed: weld current; posiliouing; illu-
mlndhun, tension: ote. Covers devices such as
Bourdon tubes, servomanometers, r; awdiation pyvom-
elers, binary counters, ratemeters, radioactivity
& anemometers, cle. Provides o ready and
.llu.ihlu refevence source for industrial engineers.
techniciansg, and maintenance personnel. 192 s

pages, Hli x 8147 Only 395

HOWARD W. SAMS & CO., INC.

Order from your Sams Distributor today. or mail
to Howard W. Sams & Co., Inc. Dept. L-11
1720 E. 38th 51., Indianapolis &, Ind.
Send me the following books:
Transistor Substit. Mandbook Vol. 2 {SSH-2)
Elecironics Math Simplified (MAT-1}
Detector & Rectifier Circuits {BED. 1}
Indust. Electronics Measure, & Control {IND-1)

S. enclosed. [] Send Free Book List

Naome

Address

Ciry Zone State -
N CANADA: A. C. Simmonds & Sons, Ud., Toronto 7 8
Sem @ @ w {ovtde U.S.A. priced silightly higher) » mm el
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BOOKS

“UNDERSTANDING CAPACITORS AND
THEIR USES by William F. Mullin. Pub-
|llshed by Howuwrd W. Scns & Co.. Inc..
Indianapolis. 91 pages. Price §1.95.

Written by a man who is intimately
connected with the capacitor field, this
volume is a nice amalgam of design
theory and practical application data
on this vital electronic component.

The text is divided into six chapters
dealing with capacitor theory, construc-
l tion. application, replacement, and test-
ing. The material is presented in a prac-
tical format which makes it suitable for
technicians. students, and those con-
| cerned with specifying capacitors for
| electronic circuits.

* o =

| “MOST-OFTEN-NEEDED 1942 TV SERVICING
INFORMATION' compiled by M. N. Beit-
man. Published by Supreme Pueblicu-
tions, Highland Park, Ill. 192 pages.
| Price $3.00.
This is Vol. TV-19 in this publisher’'s
series of service data manuals and cov-
| ers TV sets made by Admiral. Emerson.
General Electric, Magnavox, Montyom-
ery Ward, Motorola, Philco. RCA, Syl-
| vania, Westinghouse, and Zeniti.
| Like its predecessors, this volume in-
| eludes chassis views, tube location dia-
| grams, complete schematics, alignment
data, adjustment of the various controls,
lplus special cireuit hints, as suggested
by the manufacturer.
& & [

|"TWO-WAY MOBILE RADIO MAINTE-

NANCE” by Jack Darr. Published by
| Howard W. Sams & Co.. Inc.. Indian-
| apolis. 250 pages. Price $4.95.

This volume has been prepared ex-
pressly for the field serviee enginecr
who plans, maintains, and installs all
types of two-way mobile radio systems.

Included in the nine chapters are spe-
cific instruetions for tuning up the sys-
tem, test proecedures and equipment for
locating troubles, record keeping as re-
quired by the FCC, installation proce-
dures, remote eontrols, noise elimina-
tion. towers, receivers, and transmitters.

Since this volume was written by a
man specializing in this type of service
work, the suggestions and procedures
are characterized by a down-to-carth
practicality.

£ = =

|"SERVICING TRANSISTOR RADIOS” by
Sams Staff. Published by Howard W.
Sams & Co.. Ine.. Indianapolis. 160
pages. Price §2.95. Vol. 9.

This latest volunie in tle publisher’s
series on the servieing of transistorized
| receivers covers 47 models produced
during 1960 including sets by ddmiral.
| Culvad. Channel Muster. Columbia, Cor-
onudo, Crown. Emerson. General Elec-
tric, Linmark, Magnavor. Nec. Norelco.
Olympic. Philco. RCA Victor, Robin. Sil-
rertone. Sylhirania, Tosiibu, and True-
tone.
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Like the carlier volumes in this serv-|

=
NEED AN
A.C. OUTLET?

IN CAR,
BOAT OR TRUCK,
YOU HAVE IT WITH A

POWER
CONVERTER

Actually gives you 110 volt, 60
cycle A.C. from your 6 or 12 volt
D.C. battery! Plug converter into
cigarette lighter, and operate
lights, electric shavers, record
players, electric tools, portable TV,
radios, testing equipment, etc.

Models from 15 to 300 S'I 2
watts, priced as low as LisT

Swe Your Ehectronie Ports Deoler or Jobber, or

COMFANY

IgSB RAYMOND]

VE.
T, PAUL 8, MINN

in Canada. ATLAS RADND

BUY NOW AND SAVE!!

OVERTONES: 10 to 30 Meg... Tol. .005%...52.50
AMATEUR & NOVICE Fundamental..Tel. .005%

HC-6 Herm, Sealed ................-..0.. 2,50
HC-6—6 Meters (5th Overtone} ........... 3.75

MARINE FREQ. HC-6 (Herm. Sealed)
Tol, 005% ... .vvveviannnarransras..$3.50

ALL MARINE FREG.-FT-243, DC-34 Hold Tol. ,005. .$2.00
POLICE, C.A.P., CD, MARS. Tol. .01% $1.89

CITIZENS BAND--11 METERS-—-.005% TOL.
26.965 to 27.225 MC. 3rd Over. Herm. Seal. or

.. $2.50

" 52.50
$2.00

FT-243 Holders 5700 KC to
8700 KC in steps of 25 KC's

SEND FOR FREE CATALOG
DC.34 Hotd. 1690 KC to 4440 KC steps of 10 KC, ea. 79¢

NOVICE BAND FT-243 Fund, eo. # 'lg
B0 Mel, 3701-3T48=5teps of 1 KC. FT-243
40 Met. T156-7T100=S5teps af | KC. FT-243

Dbl te 40 Mel. 35783539, Steps of 1 KC. FT-243
15 Mel, 3276-3313- 7034708

F1.243—2 Meters {Steps of 1 KC)

F1.243—6 Meters (Steps of 1 KC) ............ $1.19
FT-243—From 3000-4000 .................... $1.1
FT-243—From 1005-2999 (Steps of S KC) ....... $2.39
FT-243—.005% Tol. From 3000-8750 ..... ... 32,39
F1-243—.01% Tot. From 3000—8750 .......... $1.89

FT.241 SSB Low Xtals 370 to 540 KC
(Steps of 1.852 and 1. 388) ................ $ .69

FT-241 $SB Matched Pairs .. ....... .......... $2.39
FT1-241—AN/TRC-1-721. 157 KC-1040-625
(Steps of 1.042 KC—Except 1000 KC). . $ .96

Include S¢ per crystat postake. i1U.S. only), calu add
4% tax. No C.0.D. Prices subject to chg, Ind, 2na choice.
sufs. may he necess. Min. Order $2.50

Open Friday Evenings until 9 P.M.

“The House of Crystala®

U. 5. CRYSTALS, Inc.

1342 5. La Brea Ave.  Los Angeles 19, Cal.
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ice series, this book features schematics,
dial-cord stringing arrangements, cabi-
net and chassis photos, alignment in-
structions, parts lists, and replacement
data.

k- 3 *

“BASIC ELECTRICITY” by C. E. Matson.
Published by McEKnight & McKnight
Publishing Co., Bloomington, Illinois.
123 pages. Price $1.70.

This manual covers 30 instruction
units for use by teachers giving courses
in electricity. Each of the instruction
units combines information, job, and op-
eration sheets and can be used at either
a junior or senior high-school level.

The projects are graded and pre-
sented in logical progression. Six ap-
pendices include aids for the instructor
in planning and conducting such a
course in basic electricity.

) u B

“SOUND AND TELEVISION BROADCAST-
ING” by K. R. Sturley. Published for
“Wireless World” by Iliffc Books Lim-
ited. Dorset House, Stamford Street,
London SE1, England. 373 pages. Price
46 s. 4 (. postpaid,

Although prepared as a training man-
ual for BBC engineering recruits, the
material included by Dr., Sturley (head
of the BBC Engineering Training De-
partment) is of interest to all those in-
volved in sound and television broad-
casting.

The text covers fundamental prin-
ciples, sound studios and recording. TV
studios, telecine and telerecording, re-

mote TV broadcasts, the r.f. transmis-
sion of sound and video programs. line
interconnection systems, ete. Although
the techniques and equipment covered
are those used in Great Britain much
of this material will find a ready audi-
ence among broadcast engineering per-
sonnel in the U.S.

i

"TROUBLESHOOTING AMATEUR RADIO
EQUIPMENT by Howard S. Pyle, W70OE.
Published by Hotcurd W. Sums & Co..
Inc., Indianapolis. 128 pages. Price $2.50.

Author Pyle. who is a familiar byliner
of ham articles in this magazine. has
come up with a thoroughly practical
handbook on ham radio maintenance.

The seven chapters and three appen-
dices include receiver troubles, trans-
mitter troubles, the antenna system.
accessory equipment, preventive main-
tenance, mobile equipment, component
color codes, schematic symbols. as well
as complete schematics of nine popular
transmitters and receivers.

As a practicing ham for more than 50
years and a former assistant U.S. Radio
Inspector and FCC license examiner,
there is little about ham radio that Mr.
Pyle doesn’t know. His enthusiasm in
sharing his knowledge and experience
makes this a “natural” for the tyro and
“Old-Timer” alike.

=

“ABC'S OF MODEL RADIO CONTROL” by

Allan Lytel. Published by Howard W.
Sams & Co.. Inc.. Indianapolis. 96 pages.
Price $1.95.

Relieve that

“HEAD” ache! °

Call your dealer to

replace with Nortronics Magnetic

Recording Heads found in most original equip-
ment. See whot o difference a Nortronics
Replocement Head or 4.Track Stereo Con
version can make.

World's lorgest manufacturer

of laminoted heads , . . the heort

of your tape recorder

Send 25¢ for Tape Recording Manuo!

Rape sounds be

1023 south Sixth St., Minneapolis 4, Minn.

HERE'S THE Wgaé IDEA

FOR CHRISTMAS
BEST in

Give the

WAL e .

Model MC4 Commercial
Citizens Band Trans.

e}

o —

= 1l
(24

e ":,-.'"@ e

ceiver. 15 watt con-
struction. & channel
transmitter plus exter-
nal transmit socket for
multi.channel operation.
22 channel variable plus
4 fixed crystal receive
channels. 6V.12V.115V
operation. Net $199.95,

Model 615 Multi Func-
tion In:line Bridge. A
single instrument that
measures Standing Wave
Ratio, Field Strength
and True Watts. Com-
plete with internal
dummy Joad. A must
for every Citizen’s Band
Station. Net, $39.95.

@
3 6
" s smore

FOR COMPLETE SPECIFICATIONS AND SCHEMATICS SEE YOUR DEALER OR WRITE:

GENERAL RADIOTELEPHONE COMPANY
Department E-11e 2806 West Burbank Blvd. Burbank, California

citizen's

band

ECHD9

ECHO 9 — FIELDMAS.
TER. 9 transistor pocket-
talkie, every hunter’s

dream! Ready to op-
erate, Net $59.95,

Under present rules part 19.32 the FCC does not provide for more than (5) watt input in the Citizens Radio Service (26,965 — 27.225 MC Band).

November, 1961
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Sehober

captures
magnificent
pipe organ
tone

in a

tiny
electronic
tube .

Here is magnificent Pipe Organ tone; ire-
mendous tenal color range; two 6l-note
pipe-organ keyboards; hand-rubbed cabi-
netry in the finish of your choice. Taken
together they comprise a superlative elec-
tronic instrument comparable 1o organs sel-
ling for $2,500 to $6,000.

Yet, when you assemble the Schober of your
cheice, you save more than half the normal
cost and create a superb instrument to bring
the delightful gift of music to your family.
Matched kits and printed circuitry make it
possible.

Work requiring knowledge and experience
is eliminated. All that remains is the pride
and pleasure of waiching a fine musical in-
strument take shape under your own hands.
The Schober organ you assemble will equal
orsurpass any {actory-built crgan for quality,
reliability and circuitry.

THE c%fﬁ.ﬂéﬁi ﬁ ?

. RN-15, 43 WEST 61ST STREET,

And the Schober Electronic Organ is so easy
to play!

From the very first day even novices will
transform simple tunes into deeply satis{ying
musical experiences — becaus= unlike «
piano whose tone dies away almost as soon
as the keys are struck, organ tones continue
to sing out as leng as the key is held down,
Then, by simply moving your right foo!, you
change the volume so that :ha sound be-
comes rich and alive,

The coupon brings you full detzils on how
you can start building the Schober of your
cheice with an investment of as little as
$18.95. In addition, you may have an excit-
ing 10" LP record demonstrating Schober’s
full range of tones and voices. The $2 charge
for the record is refunded when you order
your starting kit. No salesman will call.
MAIL THIS COUPON TODAY

#1 CORPORATION
NEW YORK 23, N.Y.

____________________ e
The Schober Organ Corp., Dept. RN-15 |
43 West 61st Street, New York 23, N.Y. |
[ Please send me FREE full-color booklet and other |

literature on the Schober organ. |
{1 Please send me the Hi-Fi demonstration record. |
1 enclose $2 which is refundable when I order |
my first kit. |
name. :
address |
city zone !

www americanradiohistorvy com

Since model enthusiasts come in all
ages, interests, and vocations, this basic
text on the radio-control of various
tyvpes of models should find a vast,
ready-made audience.

Basic R/C @stems and their opera-
tion, applications of radio controls,
cquipment, servicing and troubleshoot-
ing, FCC regulations. ete. are all cov-
ered in layman's language with a
healthy boost from the excellent photos,
diagrams, and illustrations with which
the text is supplied.

£ £

"“FUNDAMENTALS OF UHF” by Allan Ly-
tel., Published by John F. Rider Pub-
lisher, Tac., New York. 150 pages. Price
$3.90.

This text covers that portion of the
spectrum from 300 to 3600 me. and deals
with antennas, transmission lines, wave

propagation. generators, communica-
tions equipment, test equinment, and
techniques.

In addition, the FCC rules and regu-
lations covering the use of these fre-
quencies are included, making this a
self-contained source book for those ac-
tively engaged in the field.

Writien at an intermediate level and
featuring numerous diagrams., photo-
graphs, charts and graphs, this book is
suitable for both student and practicing
engineey.

ke R

“BASIC MATHEMATICS” hy Norman H.
Crowhurst. Published by John F. Rider
Publisher, Inc.., New York. 136 pages.
Price $3.90.

This is the second in the projected
four-volume series covering basic math-
ematics. This book introduces algebra,
geometry, and trigonometry to the stu-
dent and covers simple, simultaneous
and quadratic equations; powers and
roots; imaginary numbers; simple me-
chanics, including resonance; proportion
and ratio: simple trigonometry calcula-
tions; and properties of triangles and
circles.

The step-by-step presentation in “pic-
tured-text” form poses a problem, then
discusses the nature of the problem and
explains how one or more methods of
solution are tied to the problem.

L] * *

"FIRST-CLASS RADIOTELEPHONE LICENSE
HANDBOOK” by Edward M. Noll. Pub-
lished by Howurd W, Sums & Co.. Inc..
Indianapolis. 304 pages. Price $4.95.
This handbook is designed to assist
those preparing for their first-class
tickets, for broadcast station engineers.
and for technicians. It includes questions
and answers based on Element IV of
the FCC license exam and a complete
liseussion of [requency assignments,
luties and license requirements, broac-
~ast microphones, record and tape ma-
chines. studio and control-room facili-
ties, remote facilities, AM broadcast
transmitters, AM broadcast antennas
and lines, FM transmitters. transmitter
inonitor and test equipment, proof-of-

performance measurements, television
broadcasting, audio and power circuits.
transmitters and antennas. laws and
test procedures, and TV and FM broad-
| casting. A
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Registers & Accumulators

(Continued from page 56) |
L - ]

plements of each other: 4 and 5, 7 and
2. 1 and 8, ete. The 6 in step 2 is there-
fore the complement of the 3 in step 1.
After the addition has been performed
(step 3) the left-hand digit is added
{o the right-hand digit (step 4). This is
known as an end-around carry. The re-
sult obtained in step 4 is the answer to
the original problem in step 1.

A circuit for subtracting binary num-
bers by the indirect method is shown
in Fig. 8. This is similar to Fig, 7
except that the "0 output” instead of
the "1 output™ termin: Is are connected
to the transfer gates. As a result, the
stages in the 0 condition supply high
level inputs to the transfer gates. This
effectively  complements  the  binary
nunmiber in the storage register bhecause
the complement of a binary number is
obtained by changing the 1's to 0's and
the 0’s to 1's.

When a transfer pulse is applied, Fig.
8B. the transfer gates labeled “X” pro-
duce high level outputs. These outputs,
representing the complement ol the
number in the storage register, are ap-
plied to the corresponding stages of the
accumulator. These changes now occur:

1. FF. switches from the 0 condition
to the 1 condition.

2. FF. switches from the 1 condition
to the 0 condition, gencrating a trigger
pulse for FF;.

3. FF. switches from the 1 condition
to the 0 condition, generating a trigger
pulse which is fed back to FF, (end-
around carryy,

4. FF, switches from the 0 condition
to the 1 condition.

Alter these changes have ocecurred.
the binary number in the accumulator
is 00011 (decimal 3). This is the dif-
ference of the number in the storage
register (10101 decimal 211 and the
number previously in the accumulator
{11000 decimal 24,

Multiplication can be performed as
a series of repeated additions, and di-
vision can be accomplished by repcated
subtractions. Modifications of the cir-
cuits in Figs. 7 and 8 can therefore be
used f[or performing the operations of
multiplication and division. A

“He fixed his first printed-circuit job.”

Up in the air over your next project? Make it...

@ hallicrafters great new

"SKY BUDDY" short wave " receiver kit!

You're ‘‘airborne’ fast with this outstanding new HALLI-KIT,
precision-engineered in the most respected communications

iaboratories in the world—Hallicrafters.

e AM plus 2 short wave bands (2-5.5 mc. and 5.7-16.4 mc.) covering
aircraft, ships, foreign stations, amateurs, etc.

o Transformer-type power supply. Superheterodyne circuit with superb
sensitivity and planetary drive for sharp, sefective tuning.

e Built-in speaker and headphone jack, with function switch. Separate
switch for voice or code reception.

S-119K “‘Sky Buddy” Kit
ONLY $3995

P.S. For another $10.00, you can
buy it factory wired and tested.

Sold only through authorized
Hallicrafters distributors and dealers.

November, 1961
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SEND
ELECTRONICS WORLD
EVERY
MONTH

Electronies World

ke

address

city
Cheek one:
[ 3 years for $12 [J 2 vears for §9
O 1 year for $5
In the U. 8., its possessions, and Canuada
O Payment enclosed [J Bill me
IForeign rates: I'an American Union
countries, add .70 per year; all
other foreign  countries, add
31.00 per year.

zone state

Mail to: ELECcTRONICS WORLD
Dept. EW 1161H, 434 S, Wabash Ave.
Chicago 5, lL.

Send for Hallicrafters’
“GUIDE TO
SHORT WAVE LISTENING"

We've just published a new min-
iature book that tells you the
entire story of Short Wave—64
pages of facts on how it works,
what you can hear, where and
when to listen, antennas, tuning
information, etc. Send 35¢ to
Hallicrafters, Dept. 21, Chicago
11, lIL
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) auiﬁmatic turntable

Miracord
Is hoth

Here's the best of two
worlds in one exciting
package . . . the all-new
Miracord automatic turn
table and record changer,
Enjoy perfect record re-
production only a profes-
sional turntable and tone
arm offers ... or the con-
venience of uninterrupted
music, hours on end.
Choose either model: the
STUDIO H with hysteresis
synchronous motor—
$99.50; or the STUDIO
with heavy-duty, shaded
4-pole motor — $79.95.

| cordingly.

For complele information write:

ELECTRONICJAM [ N

SOUND CORP.

Dept. EW-11/61-97-03 43d Ave., Corona 68, N.Y.

Servicing Recorder Oscillators
(Continuned from page 59)

There is often a small capacitor at the
input to the record-tevel circuit in order
to shunt the oscillator frequency to
ground. Sometimes, as in Fig. 5, there is

BlaS CURRENT

\l
Il

L-3. Smhy

AUDIO SIGNAL

i

C-0013uf,
BIAS TRaAP
(RESONANT FREQUENCY
ABOUT 75KC.}

@

™ RECORD
HEAD

Fig. 5. Use of @ bhios trap to prevent oscillo-

tor output from getting into record amplifier. | *

a bias trap between
and earlicr srages in order
bias current from getting into these
priorr stages. These components should
be cheeked if there is significant stray
pickup.

If there is stray pickup of the oscilla-
tor frequencyt at an earlv stage of the
record amplitier, it may
along with the audio signal, resulting
in excessive bias current applied to the
recorcd head, with a reduction in treble
response. Such stray

cause oscillation or hlocking of the
record amplitier,
Stereo Load Resistors
In a sterco tape machine, the oscil-

lator must leed two sets ol record and
erase heads. But when the machine is
used lor mono recording, oseillator cur-
rent is removed f{1rom one set of heads
and fed into a substitute load, usually
{ resistor.

If the load resistor departs appreci-
ably from its design value. the oscillator
current supplied to the one set ol active
heads will be either too much or too
little, causing a substantial change in
treble response and in distortion. Ac-
if one channel or the other
exhibits an appreciable change in treble
response when shifting between  the
stereo mode and the mono mode ol re-
cording, the substituie load resistor
should be checked. A

“There's something | must tell you, Thelma . . .
Your set has a bad 65N7.”

www americanradiohistorv com

to prevent |

the record head |

be amplified I

pickup ean also |

J

SILICON 4 k750 MA
RE CTIFIERS § TOP HATS
Factory Direct v Mig. Prices
PRo NS | RIS | Soe s | Sunmme
_.15 ea. | __22 €a. .30_ ea. | .40 ea.
500 558 | S06 %S | Ghvavs | Shnaws

.45 ea. .63 ¢a. JS ea. | .Siovz. |
%00 Tea ] 500 %% | fYo e | flae s
-95 ea. 1.1% en. 1.35 ea. | 1.7S ea.

General Purpose 400PIV at 300MA
Special 2 for .75 25 for $7.50
LOW PRICES
100 Different prec. res.. 4, W, 1 W, 2 W
ot L3 %. 1% Tolerance ..only 1.90/c
General Electric 1IN91 Power Junction
Diode .. 10 for $1.50
Top Hat s-llcon b-ude 25PIV/17TRMS
sgooma ... L 20 tor $2.00
Huﬂhe< lNGTA CIystaI Diode Glass
SPECTAL . & o it M e D . 10 for $1.50
lnt Reet Selomum PIVAAO/RMSIGO
S Current 10MA . . 10 for $2.00

AII nnu\rhl Ruaranteed. $2.00 min. order. Orders
F.0.B. NYC. Include theck or nsoney order. ShpZ.
enarkgs plus. €.0.0. orders 25 %, down

WARREN DIST. CO.

NYC 7. NY 87 Chamber St. wo 2.5727

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
Cost Of Manual Refunded With Kit Purchase

Send $3.75 (check-cash-money order) to:
TV Construction Manual—Dept. Ewll
Tech-Master

Brooklyn 1, N.Y.

75 Front Si..

If you've recently changed your ad-
dress, or plan to in the near future, be
sure to notify us at once. We'll make
the necessary changes on your mailing
plate, and see to it that your subscrip-
tion continues without interruption.
Right now — print the information re-
quested in the spaces below and mail
it to: ELECTRONICS WORLD, 434 So.
Wabash Ave., Chicago 5, lilinois.

Name Pledase PRINTT

s dcconnt No.
Old Address
Lty Suale
New Address

Sterte

City Zone

Mail copies to new address starting

with issue.

*(Your Account Number appears
directly above your name on the
mailing label.)

ELECTRONICS WORLD
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ELECTRONIC
TERMINOLOGY

By MARGARET LeFEVRE
(Answer on puge 134)

ACROSS DOWN

1. People in general. 1. To adapt to the use of solid-
. state devices.
5. In push-pull amplifiers a
of tubes is used.

. That man.

9, A ham's apparatus. . For example.

2
3

10. Debt discharged (abbr.). 6. An exclamation.
7. Climbing plant.
8

. Electro-magnetic switches.

12. River in Italy,

14. To own (code spelling).
15. Type of transmission tabbr.). 10. Sound system (abbr.}.
16. ““Worked All Countries.” 11. Battery current (abbr.).

17. Bow of flame formed between 12. The final (abbr.).
two electrodes connected 1o an 3 Companion of ‘“‘either.”
electric current.

19. A lady ham.
20. It goes with *hi.”

16. Sagacious.
18. Center (code spelling).
20. Large wooded areas.

. d 11 . .
B e e 22. Hinder the flow of an electric
23. To vibrate. current.

29. “Listening"” sets. 24. Volume measure (abbr.).
30. Bands of frequencies on either 25. That is to say (abbr.).

side of the carrier wave.
26. Arm or branch.
27. Fifty-five (Rom. numerals).
28. Digraph in Latin names.
31. Beginning (abbr.).
32. It indicates frequency.

34. Chemical symbol for thoron.
35. That thing.

36. Chemical symbol for silicon.
37. Frequency changing device.

40. While. 33. Threc-element tube.

41. Lower than r.f. (abbr.). 37. Same as 37 across

43. Last stage. 38. Radar is used to

45. This type of emission is steady, location of objects.
unmodulated pure carrier. 39. Single thing.

46. Vim. 42, Tube element (abbr.).

48. Bovine quadrupeds. 44. Indefinite article.

49. Landing ship dock (abbr.). 45. Inquire.

50. River in Germany. 47. Chemical symbol for {usible

metal alloy used in all radio

51. An instrument for transformn- construction.

ing air-pressure waves of sound

into eleciric currents or volt- 49. Fifty-one {(Rom. numerals).
ages.

November, 1961

TRADES HIGHER

{he always has since 1922)

You always save money dealing with Walter Ashe
Radio . . . because we always offer you more for your
used transmitters, receiver or other surplus amateur gear*
Find out for yourself . . . tell us what you have to trade
and what you want. We guarantee you'll be
genuinely surprised by the Walter Ashe deal!

Use the coupon below . .. mail it today!

| DO YOU HAVE OUR NEW
144 PAGE AMATEUR CATALOG?

|

&

l"ao ";“-‘» ¥ ...IT'S F RE E
a-". bl

Bon A ]

[0 Send New Catalog [] Send Recanditioned Bulletin

St. Louis 1, Mo.

1 ,—M! Th Check the coupon...get the omateur’s most complete
| o catelog of the newest in equipment, ports and
ﬂ supplies... everything you need!
- Frepplees Catalogs maited only
e ———— " *Made Since 1945 to U.S. ond Conada.
|m-ememeemeecececccasac wwe—y
Phone: 1 WALTER ASHE RADIO COMPANY "
CHestnut 1-1125 : Dept. R.11-61, 1123 Pine Street, St. Lovis, Missouri :
WALTER i | om interested in 1
: What is the Ashe ""Surprise” allowance on. :
ASHE :
[
RADIO CO, : - ;
Dept. R-11-61 | Addr i
1123 Pine St. + City Zone___State. '
'
]

CITIZEN'S
BAND RADIO

5 Channel,
crystal
controlled —
Dual voltage

12 Volts DC/L15 Volts AC,..3.2 Amps full standby current
... Transistor power supply ... Highly sensitive, selective, su-
perheterodye receiver with RF stage.,.2 IF stages... Auto
matic noise limiter. .. Adjustable quieting squelch...Full 5
watt transmitter...Dual tuned pi-network output circuit , ..
Universal mounting bracket included.

Five Channel « CBD-5 w/1 pair crystals $179.50
ALSO AVAILABLE
Single Channel ¢ CBD-1 w/1 pair crystals $159.50

PEARCE-SIMPSON, IN
A Leage - 1= 5
W, 1deth ST

B AR FLORIDA

DEALER INQUIRIES INVITED

www americanradiohistorv com
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EXAMINE ANY OF THESE TESTERS

Yes, we offer to ship at our risk
B E F R E j§ °re or more of the testers
Y 0 u B u Y ee described on these pages.

SUPERIOR'S NEW MODEL 770-A SUPERIOR’'S NEW MODEL 79

VOLT-OHM MILLIAMMETER SUPER-METER

"
FEATURES: WITH NEW 6“ FULL VIEW METER
SPECIFICATIONS:
D.C. VOLTS: 0 to 7.5/15/75/150,/750/1,500
A.C. VOLTS: 0 to 15/30/150,/300,/1,500,/3,000
D.C. CURRENT: Dto 1.5/15/150 Ma.
to 1.5/ 15 Amperes
RESISTANCE: 0 to l 000/100.000 Ohms
0 to 10 Megohms
CAPACITY: .00] to 1 Mfd. 1 to 50 Mfd
REACTANCE: 50 to 2.500 Ohms 2. 500 Ohms
0 2.5 Megohms
INDUCTANCE: 15 to 7 Henrles.
7 to 7.000 Henrles
DECIRELS: —6 to 18. + 14 to + 28.
34 to + 58
The following components are all tested for
QUALITY at aporopriate test potentials. Two
separate BAD-GOOD scales on the meter are
used for direct readings
All Electrolytic Condensers from 1 MFD to
1000 MFD.
All Selenlum Rectifiers. All Germanium Diodes.

« Compact—measures 313" X 57" x 214"

+ Uses 'Full View™ 27 accurate 850 Microampere
D'Arsonval type meter

+ Housed In round-cornered, molded case

SPECIFICATIONS:

A.C. YOLTAGE RANGES: 0-15/30/150/300/ 1500,
3000 Volts.

6 D.C. VOLTAGE RANGES: 0-7.5/15/75/150/750/
1500 Volts.

2 RESISTANCE RANGES: 0-10,000 Ohms, 0-1 Megohm
3 p.C. CURKENT KANGES: 0-15/150 Ma.. 0-1.5 Amps.

3 DECIBEL RANGES: —6 db to + 18 db, + 14 dbto
38 db. + 34 db to + 58 db.

All Silicon Rectifiers All Silicon Diodes.
The Model 7i0-A comes complete with test leads and operating instruction Model 79 comes comptete with operatinz Instructions, test leads and carrying case
Price iy S15.85, Terms: $3.85 after 10 day trial then $1.80 monthly for 3 manths. rrice is $38.30. Terms: $8.30 after 10 dav trial then $6.00 monthly for 3 months.

SUPERIOR'S NEW MODEL 77 SUPERIOR S NEw MODEL 80

VACUUM TUBE VOLTMETER 20,000 .°*" ALLMETER

WITH NEW 6" FULL VIEW METER PER VOLT

Compore it to any peok-to-peak V.T.V.M.
mode by ony other monufacturer at any & INCH FULL-VIEW METER provides lorge easy-
to-read calibrations. No squinting er guessing. when

price!
you use Model 80.

SPECIFICATIONS:
o« PC VOLTS—0 10 3/15/75/150/300/
750/1500 volts at 11 megohms Input
resistance

s AC VOLTS (RMS)—0 to 3/15/45/150,

300,/750/1500 volts

« AC VOLTS (Pnk m Peak)—-0 10 8/40
400,/800,/2000 volts
. ELECTHO!\I( QIEMMETER—0 to
1000 ohms /10,000 olims /100,000 oh.ms/

1 megohm /10 megohms /100 megohms
mem— 1.000 megnhms
. DECIHELS-—-]O db to - 18db, 4 10 db
o + 38 db, 30 db to + 58 db
All h1-ed on 0db 006 watts 16 mwl
into a 500 ohm hine (1.53v}
¢ ZERO CENTER METER —For
diseriminator allgnment with full scale

MIRRORED SCALE permits fine accurate measure-
ments where fractional readings ore important.

SPECIFICATIONS:
7 D.C. VOLTAGE HANGES:
(AL a sensitivity of 20.000 Ohms per Volt)
0 to 15/75/150,/300/750,/1500 /7500 Volts
6 A.C. \OLT AGE RANGES:
{At a sensitivity of 5.000 Ohms per Volt)
0 to 15/75,150, 300750 1500 Volts.
3 RESISTANCE RANGES:
0 to 2.000/200.000 Ohms 0-70 Megohms
2 CAPACITY RANGES:
00025 Mtd. to .3 M(d 05 Mid. to 30 MIid
3 D.C. CURRENT IKA\GES‘
0-75 Microamperes, 0 to 7.5/75/750 Milli-
amperes. 0 to 15 Amperes

range of 0 to 1.5/7.5737 5/75/150 NOTE: The line cord = used only for DEC IBEL RANGIS:
375/750 volts at 11 megohms caPacily Measuremenls. Resistance ’ —6 db to +18 db #14 db to +38 db,+34 db
input resistance. ranges operale on self-contalined bat. to +58 db
teries
Model 77 comes completé with operating instructions, probe and test leads and Model 80 Allmeter comes complete with operating iustructions. test leads and
carrying case. I'rice is S12.50. Terms: 812.50 after 10 da¥ trlal then $6.00 monlhly portable carrving case. Price i3 $12.50, Terms: $17.50 after 10 day trial then $6.00
for 5 monlhs. manthly for 5 months.

SUPERIOR'S NEW MODEL 70 UTILITY TESTER

FOR REPAIRING ALL ELECTRICAL APPLIANCES
MOTORS * AUTOMOBILES

lN(LUDED As an clectrical lrouble shooter the Maodel 50:
+ Wili test Toasters. 1rons, Broilers. Heating Pads. Clocks. Far Va uum Cleaners, Refrigerators.

FREE Lamps. Fluorescents, Switches, Thermostats. et¢. o Measures A.C. and D.C. Voltages. A.C. andl
D.C. Current, Resistances. Leakage. etc. » InCorporates a sensitive direct-reading res:-‘nnce range
61 page whieh will measure all resistances commeonly nsed th electrical appliances, inotors, etc. » Leakage
condensed detecting circult will indicate continuity frowm zero ohms to 3 megohins (5.000.000 ohms)
| fourse |0
b electricity.
g' Profusely As an Automotive Tester the Model 70 will test
et :IrI::;d » Both 6 Volt and 12 Volt Storage Batteries » Generators s Starters s Distributors e Ignition Coil

Written in simple o Reznlators » Relays « Circuit Breakers o Cigarette Lighters » Stop Lights « Condensers o Direc-
easy-la-nnderstand tlonal Signal Systems » All Lamps and Bulbs o Fuses » Heating Systems » Horns » Also wiil locate
style. o poor grounds. breaks in wiring, pour connections, etc

. Model 70 comes complete with 6{ page book and test lead Price is $15.85. Terms: S3.85 after 10
* day trial then $1.00 moathly for 3 months.

DID YOU EVER?

P Order merchandise by mail, including deposit or payment in full, then wait and write... wait and wr
P Purchase anything on time and sign o lengthy complex contract written in small difficult-to- ead type?
p Purchase an item by mail or in a retail stors then experience frustrating deloy and red tape when you applied for a refund?

Obviously prompt shipment and attention to orders is an essential
requirement in our business...We ship at our risk!
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CONTRACT TO SIGN

The simple order authorization included in this offer is all you sign. We ask only
that you pramise to pay for or return the goods we ship in good faith,

EXAMINE ANY ITEM YOU SELECT

CO-MAKERS

EMPLOYER
NOTIFICATION

IN THE PRIVACY OF YOUR OWN HOME

if completely satisfied pay on the int
When we say inter
“*finance’’ for "¢redit-checking’ or for “carrying arges.” The net price of each
tester is ploinly marked in our ads—that is ell

st-free terms plainly specified.
-free we mean not one penny added for “inte

you pay except for parcel post or

other transportation charges we may prepay.

SUFPERIOR'S NEW MODEL 82A

MULTI-SOCKET TYPE Tu BE TESTER

SPECIFICATIONS :

* Tests over 1000 tube type

Te OZ1 and other Eas-filled
tube

Embloys new 4” meter with
ealed air-damping chamber re-
sWiting In accurate vibrationless
readings

Use of 22 sockets permits testing
all popular tube t¥pes and pre-
vents hossible obsolescence
Dual Scale meter permits testing
of low current tubes

7 and 9 pin straightener:
mounted on panel

All sections of multi - element
tubes tested simultaneously.

Ultra-sensitive leakage test efr-
cuft will indicate leakage up te
% megohms

Model B2A comes housed in handsome.

portable ease
Price is $36.50. Terms: $6.50 after 10 day
trial then $6.00 monthly for 5 months.

SUPERIOR’S NEW MODEL 83A

C.R.T.TESTER

ALL BLACK AND WINTE TUBFS
From 50 ilecree to 110 dezree types——
from R” ta 30" tvpes.

AlLL COLOR TUBES
Test ALL pitture tuhes —in the earten
—out of the earton —in the set!

Model 83A provides separate filament op-
erating voitages for the older 6.3 types and
the newer 8.4 types

Model B3A properly tests the red. Breen and
blue sections of color tubes individually —
for each section of a color tube contains its
own filament, plate. grid and cathode
Model B34 will deteet tubes which are ap-
parently good but require rejuvenation.
Such tubes will provide a picturé seemingly
good but lacking In broper definition, con-
trast and focus

Rejuvenation of picture tubes Is not simply
a matter of applving a high voltage to the
filament. Such veltages improperly apolied
ean strip the cathode of the oxide coating
essential for proper emission. The Model
83A applles a selective low voltage uni-
formiy to assure Increased life with no
danger of cathode damage

Model 83-A comes housed 1n handsome portable Saddle-stitched Texon case-
comblete with soeket for all black and white tubes and all color tubes. Price is
S3R.50. Terms: SR.50 after 10 day trial then $6.00 monthly for 5 months.

SUPERIOR’S NEW MODEL TV-50A

GENOMETER
7 Signal Generataors in One!

Tests and Rejuvenates

ALL PICTURE TUBES

# R.F. Signal Generotor for F.M.
» Audio Frequency Generotor
¥ Bar Generator
1 Cross Hatch Generator
¥ Color Dot Pattern Generater
¥ Morker Generator
A versatile all-inClusive GENERATOR

A which orovides ALL the outputs for
servicing
AM. Radie « F.M. Radio s Amplifiers

* Black and wWhite TV « Color TV

The Model TV-50A comes absolutely complete w