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TS HARD to make a dollar in this

TV service business. And call-
backs on tubes make it even tougher.
That’s why Sylvania concentrates on
making tubes that perform better and
last longer.

Take the new Sylvania 1G3/1B3, for
example. The improved filament has
increased life span and operates at
reduced temperature. Plate is extra-
big. Volume of space between it and
the filament is enlarged. (That adds
to “cooler” filament operation with-
" out lowering emission capabilities,
.and cuts probability of plate-to-
filament arc-over.) Glass envelope
‘has extraordinarily high electrical re-
sistivity. This reduces electrolysis and
the development of gas and leakage.

turther,everynew Sylvania 1G3/1B3
tested for emission, for arcing and
ectrical stability at maximum rat-
gs, and arc-over-proofed at higher-
han-rated plate voltages to give extra
~assurance of long tube life.

X

'So, give yourself a break. Replace
“ defective 1G3/1B3 high-voltage rec-
tifier tubes with the new long-life
SYLVANIA 1G3/1B3. Available
from your distributor . . . now!
Electronic Tubes Division, Sylvania
Electric Products Inc., 1740 Broad-
way, New York 19, N. Y.

e

SYTNVANIA

Subsiiary of GENERAL TELEPHONE & ELECTRONICS
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New technology hrings the dream of an electronic central office
to reality . . . foreshadows new kinds of telephone service.

%

Today, the science of communications reaches dramatically into space, bounc-
ing messages off satellites. But an equally exciting frontier lies closer to home.
Bell Telephone Laboratories engineers have created a revolutionary new central
office. At Morris, lllinois, an experimental model of it has been linked to the Bell
System communications network and is being tried out in actual service with a
small group of customers.

This is a special electronic central office which does not depend on mechanical
relays or electromagnets, A photographic plate is its permanent memory. Its “‘scratch
pad,” or temporary memory, is a barrier grid storage tube. Gas-filled tubes make
all connections. Transistor circuits provide the logic.
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The new central office is versatile, fast and compact. Because it can store and
use enormous amounts of information, it makes possible new kinds of services
that will be explored in Morris. For example, some day it may be feasible for you
to ring other extensions in your home . . . to dial people you frequently call merely
by dialing two digits . . . to have your calls transferred to a friend’s house where
you are spending the evening . . . to have other numbers called in sequence when
a particular phone is busy.
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The idea behind the new central office was understood 20 years ago, but first

?' Bell Laboratories engineers had to create new technology and devices to bring it
- into being. A Bell Laboratories invention, the transistor, is indispensable to its
J} economy and reliability.

This new experiment in switching technology is another example of how Bell
Telephone Laboratories works to improve your Bell communications services.
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BELL TELEPHONE LABORATORIES
World center of communications research and development

s - IR

Part of a memory plate of the new electronic central office is shown at right (enlarged
8 times), Spots are coded instructions which guide the system in handling calls and
keeping itself in top operating form. Over two million spots are required. Logic and
memory are physically separated in the machine, so new functions can be easily
added. The experiment is being conducted in co-operation with the lllinois Bell
Telephone Company and the Western Electric Company.
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At No Extra Cost you get specially

Fu (RAWLO), I
ECTRONICS =

by Practicing at Home
in Your Spare Time

EUEVISION

developed Electronic Training Kits for
practical experience. Shop and labora-
tory practice at home make learning
easier, interesting, faster. You do not
need a high school diploma or previous § -
experience.

Increasing Demand
for Trained Men |

This is the Electronics age. Men with
Electronic know-how are in demand.
They enjoy high pay and growing oppor-
tunities for advancement. Satellites, Ra-
dar, Automation in Industry, Missiles,
Rockets, Planes. Stereo, TV, Radio, Two
Way Communications
for transportation are

in the fast growing Electronics in-
dustry. If you are not compietely
satisfied with your work; if you are
doubtful about your future, investi-
- gate Electronics.

High Pay, Prestige, Bright Future

What branch of Electronics interests
you? Thousands of successful NRIE
graduatesprovethat NRI’slearn-by-
practice method is the way tosuccess.
You start in your chosen career 'way
ahead of the man who only learns
from books. You do not need to give ..
up your job. You do not need to go:
away to school. You learn at home, ¥
get practical knowledge from training kits NRI provides.

Train With the Leader

NRI is the world’s oldest and largest home study Elec-
tronics school. You benefit from the experience NRI has
gained from training men for 45 years. NRI offers you
proven courses of home study in Electronics; Principles,
Practices and Maintenance—Radio Television Commu-
nications—Radio Television Servicing.

Start Soon to Earn More

Soon after enrolling NRI shows you how to apply your
knowledge to earn extra money doing Electronics re-
pairs or servicing Radio and Television sets for friends
and neighbors. Take the first step toward success now.
Find out what NRI offers you. Mail the postage-free
card. No obligation. Cost of NRI training is low.
Monthly payment plan available. NATIONAL RADIO
INSTITUTE, Washington 16, D.C.

™ e
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salary I made before en- CJIC,
rolling. NRI training
gave me a thorough un-
derstanding.”” H. ATKIN-
30N, Austin, Tex.
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o fow of the fantastic developments NRI Has Trained Thousands for Success

*'-“l ]
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“Averaged $150 a month
spare time before I grad-
uated. Now have my own
full time business and
employ 2 men’” r. w.

%
‘I get over twice the '‘I started with station

now in charge of
sound effects for CBC. NRI
opened doors to greater
opportunity for me.” F.
TUDOR, Toronto, Ontario cox, Hollywood, Cal.

COURSE IN TURN
ELECTRONICS A6f

NEW

Cut Out and Mail—-No Stamp Needed

s4-PAGE COFF o

™ <.\
CATALOG e AR
L 4
. 4 id
No Salesman will call. (Please PRINT) YZ How 1© m.? j
el
Name \ge ol el
18
Address National
City Zone___ State i Radio

Institute

OLDEST & LARGEST RADIO.TV SCHOOL

“ HOME STUDY |
L ) [ ] [ ]
ational adio Enstitute
WASHINGTON 16, D. C.
ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL
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& . JOB COUNSELORS ADVISE

= % LEARN ELECTRONICS

| 4 !‘
ll o
* Q=<' 7 NEW Home Study Course

__——-——/ ]
- Wy © in ELECTRONICS
177 TV RECEIVER ‘ «. Principles-Practices-Maintenance
' &

: g NOW READY
L 9 5 B4 This is the Electronic Age. Electronic equipment is 5
. 2 el already being used to count and control flow of liquids, !

i PRACTICE WITH , solids, gases. Electronics is employed to search for oil,

| h LOW POWER TRANSMITTER .

£ make surveys, control traffic, machine complex parts
and in atomic installations. Military uses of Elec-

' ’ . . .1_' tronics are great and expanding rapidly. In business,
T —— & Automation with Electronics plays an important part,

HIGH FREQUENCY oscu': - ) SPE' : I AL prepares payrolls, calculates engineering formulas.
Learn More to Earn More

Now, to meet the growing demand for trained

Electronic Technicians NRI has developed a com-

prehensive, complete course in Electronics Principles,

= ~ o E XTR A co S T Practices, Maintenance. This training stresses funda-

mentals. It is a course specially prepared for beginners

and for Technicians. You get both theory and
practical experience in an interesting, exciting way.

Ten Special Training Kits
Give Practical Experience

You get practical experience with Thyratron Tube
circuits, Multivibrators, build a D’Arsonval type
Vacuum Tube Voltmeter (Kit 2); work and
4 experiment with pentode tubes, selenium resistors,
oscillators, transistors, magnetic amplifiers; and get
practical experience in telemetry circuits as used in
earth satellites, digital and analog computers (Kit 9).

NRI—Oldest and Largest School

‘_ Wishing for success won’t bring success. You must
act. Get FREE 64-page Catalog from America’s

SEE OTH ER SIDE oldest and largest home AT
%Euldy Electli:milc-Radim =
T s e S T S S o S S S St T e e ey o S S0 S S ot elevision school. It gives ; gg

facts, opportunities in In- %

dustrialand Military Elec- -~
tronics careers, also shows |
what you learn, tells about .
NRI’s other courses in
Radio Television Servie-
ing and Radio Television
Communications. Month-
ly payments plan. Mail
Postage Free Card for 64-
page Catalog.
NATIONAL RADIO INSTI-
TUTE, Washington16,D.C.

POSTAGE FREE CARD

MAIL Now

T

]

PRACTICE WITH
D'ARSONVAL TYPE VOLTMETER

PRACTICE WITH
AC-DC RECEIVER

FIRST CLASS
Permit No. 20-R
(Sec. 34.9, P. L. & R)
W ashington, D.C.

BUSINESS REPLY CARD

No Postage Stamp Necessary if Mailed in the United States

POSTAGE WILL BE PAID BY

Nulional Radio Insiiiuie

3939 Wisconsin Avenue
Washington 16, D.C.
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. Electronics

'LET DaVRY TECH PREPARE YOU IN
. . SPARE TIME AT NOME AS AN

ELECTRONICS
. TECHNICIAN

NO PREVIOUS TECHNICAL EXPERIENCE
OR ADVANCED EDUCATION NEEDED!

Laborers and bookkeepers, store clerks, shop men, farm-
ers, salesmen — men of nearly every calling — have taken the
DeVry Tech program and today have good jobs or service
shops of their own in Electronics. You don’t have to quit your
present job. |f you are 17 to 55, see how you may get your-
self ready for a future in the fast-growing Electronics field.

Whether you prepare at home or in our well-equipped
Chicago or Toronto Laboratories, you get sound, basic training
in both principles and practice. At home, you use educational
movies. You build actual circuits and test equipment. You read
simple directions, follow clear illustrations. When you finish,
you are prepared to step into a good job in an excitingly
different field. You may even start a service shop of your own.

Radar

Guided
Missiles

Micro-Waves

Communications

Radio

Industrial
Electronics

Computers

Mail coupon for free facts today. Auvtomaiion
Live-Wire Employment Service Draft Age? . Electronics
. '”J‘ Puts you in touch with job We have valuable information '
h‘ opportunities — or helps for every man of draft age; so Remote Control
4 ;. you toward a better posi- if you are subject to military Systems
“ }—' ,« tion in the plant where service, be sure to check the
you are now employed. coupon,

Broadcasting

. = ‘ Your Own
'"lh - W& Service Shop

SAMPLE BOOKLET I
we'll give you a free copy of an interesting FRE E >

booklet, “Electronics in Space Travel.” See for
yourself how you may take advantage of the |
opportunities in this fast-growing field. Electronics in

sPactRAvEL] e 818 TODAY FOR FREE FACTS

“One of North America’s Foremost Electronics Training Centers”

DeVry Technical Institute
. N I 4141 Belmont Ave., Chicago 41, 1ll., Dept. EW-2-Q

Please give me your FREE boolklet, "Electronics in Space Travel,” and
tell me how | may prepare to enter one or more branches of Electronics.

NAME — 1 AGE
; 0 Please Print

STREETV _ - — APT,

[of ) & U - -~ _ZONE ____STATE _

T E C H NI cA L
e l N sT 'T u T E {] Check here if subject to military training.
CHICAGO 41, ILLINOSS P el e Py Yo o1 colree, Wl

February, 1961
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Real dollar-savings! Assem-
bly time is cut to the bonel

This extra-heavy etched-circuit
board comes with all components
completely mounted and soldered.
The input probe and cable, like-
wis®. comes to you already assem-
bled and wired.

RCA VOLTOHMYST® KIT
WV-T7E(K) Only $29.95%

Famous VoltOhmysi® quality and performance
at a low price! Special test features include
separate 1.5-volt rms and 4.volt peak-to-peak
scales for accurate low AC measurements.
Measures AC and DC voltages to 1500 volts,
resistances from 0.2 ohm to 1,000 megohms
Complete with ultra-slim probes, long flexible
leads, special holder on handle to store leads

RCA WV-77E available factory-wired and
calibrated: $43.95°

See them all at
your Authorized RCA
Test Equipment Distributor

. NOW IN KIT FORM!

{ The RCA Senior VoltOhmyst®

WV.98B (K)

[/ ONLY $ gL - :
| With probe, cable, clips
[ | and instruction booklet.

Featuring Pre-Assembled Etched-Circuit Board and
Pre-Assembled DC/AC-OHMS Probe (WG-299D)
@ Easy-to-read meter—6%" wide

® 200-microampere meter movement with less than
1% tracking error

® Precision multiplier resistors accurate to = 1%
® Meter electronically protected against burnout

® Separate color-coded peak-to-peak and rms-
voltage scales

® Die-cast aluminum case with leather

RCA WV-38A(K)
VOLT-OHM-MILLIAMMETER KIT

Only $29.95*

The V-O-M with the extras! . 0.25-volt and
1.0-volt DC ranges + Big easy-to-read 544"
meter « Non-breakable sealed plastic case—
no glass to crack or shatter « Jacks located
below switches to keep leads out of the way -
Spring ¢lips on handle to hold leads - Attrac-
tive, secuff resistant, rugged carrying case,
only $4.95" extra.
RCA WV-38A available factory-wired and
calibrated: $43.95"

carrying handle

MEASURES:

DC voltages, 0 to 1500 volts.

AC voltages, 0 to 1500 volt rms or 0
to 4200 volts peak-to-peak.

Resistances from 0.2 ohm to 1,000
megohms.

RCA WV-98B available factory-wired
and calibrated: 579.50*

RCA SUPER-PORTABLE
OSCILLOSCOPE
KIT WO-33A(K)

Only s79.951<

Now in kit form. A 'scope you can carry any-
where! Rugged and compact, yet weighs oniy
14 pounds. Just right for in-the-home and shop
troubleshooting and servicing of black-and-
white and color TV, radio, hi-fi components,
tape recorders, etc. Ample gain and band-
width for the toughest jobs. Scaled graph
screen and internal calibrating voltage source
for direct reading of peak-to-peak voltage.
RCA WO-33A available factery-wired and
calibrated: $129.95*

*User Price Optional

The Most Trusted Name in Electronics

RADIO CORPORATION OF AMERICA

www americanradiohistorv com
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What Does F.C.C. Mean To You?

What is the F.C.C.?

F. C. C. stands for Federal Communications
Commission. This is an agency of the Federal
Government, created by Congress to regulate
all wire and radio communication and radio and
television broadeasting in the United States.

What is an F. C. C. Operator License?

The F. C. C. requires that only qualified per-
sons be allowed to install, maintain, and operate
clectronic communications equipment, including
radio and television b ast transmitters, To
determine who is gualificd to take on such re-
sponsibitity, the F.C.C. gives technieal exami-
nations. Operator licenses are awarded to those
who pass these examinations. There are difterent
types and classes of operator licenses, based an
the type and difficulty of the eximmation passed.

What are the Different Types
of Dperator Licenses?

The F.C.C. grants three different types (or
groups) of operator licenses — commerenad racdho-
tele PHOXNE,  commercial radiotelecGRAPH, and
amateur,

CUOMMERCIAL RADIOTELEPIHONE  oper-
ator licenses are thase required of technicians
andd engineers respousible for the proper opera-
tion of clectronic equipment involved in the
transmission  of veice, music, or pictures. For
example, a person who installs or maintains two-
way mobile radio systems or radio and television
broadcast cquipment must hold a radiotele-
PHOXNE license. (A knowledge of Morse code is
NOT required to obtain sich a license.)

COMMERCIAL RADIOTELEGRAPH opera-
tor licenses are those required of the operatw
and maintenancee men working with communica-
tions eguipment which involves the ase of Mone
code, For example, a rudio operator an hoard a
merchant ship must hold a  radioteleGRAPH
license, (The ability to send and acecive Mone
is requiretd to obtain such a license.)

AMATEUR operator licenses are these re-
quired of radio “hams”— people who are radio
hobhyists and  cxperimenters, (A knowledge ot
Morse code is necessary to he a “ham'.)

What are the Different Classes of
RadiotelePHDNE licenses?

Each type (or group) of license is divided into
different classes. There are three classes of racio-
telephone leenses, as follows: 5

(I) Third Class Radiotclephone License, No
previous license or ()u-lhv-juL expericnee is re-
quired to qualify for the examination for this
license. The examination consists of F.C.C. Ele-
ments T and Il covering radio laws, F,.C.C,
regulations, and basic operating practices.

{2) Sccond Class Radiotelephone License, No
on-the-job eaperience is required for this exaonn-
nation. However, the applicant must have
already passed examination Elements I and 1L
The sceond  class  radiotelephone  examination
consists of F. C. Flement, I 1t is mostly
technical and covers basic radiotelephone themy
(inchuding eleetrieal ealealations), vacuum tubes,
transistors, amplificrs, oscillators, power supplics,
amplitade modulation, frequency  anodnlati
measuring  instrmments. transmittors,
antennas and transmission lines, cte.

(3) First Class Radiotelephone License. No
on-the-job expericnee is reguired to qualify for
this examination. However, the applicant must
have already passed examination Elements 1, 11,
and III. (If the applicant wishes, he may take
all four clements at the same sitting, but this is

not the general practice.) The first class radio-
telephone examination consists of F. C. C. Ele-
ment 1V It is mostly technical covering ad-
vaneed radiotelephone theory and hasic tele-
vision theory. This examination covers generally
the same subject atter as the second class ex-
but the questions are more difficult
and involve more mathematics,

Which License Qualifies for Which Jobs?

The THIRD CLASS radiotelephone license is
of value primarily in that it qualifies you to take
the second elass examination. The scope of
anthority covered by a third clasy license is
extremely  limited,

The SECOND CLASS radiotelephone license
qualifies you to install, mantain, and operate
munt all radiotelephone equipment except com-
mercial broadeast station equipment.

The FIRST CLASS rm\inu-h-phnn(- license
qualifics yoa to install, maintain, and operate
cery type of radiotelephone equipment (exeept
teur, of course) including all radio and tele-
sision stations in the United States, and in its
Territories and Possessions. This is the highest
clins of radiotelephone license available.

How Long Does it Take to Prepare
for F.C.C. Exams?

The time required to prepare for FCC exami-
nations naturally varies with the individual, de-
pending on his backgronmd and aptitude. Graut-
haum training prepares the student to pass FCC
exans in a minimum of time.

In the Grantham correspondence course, the
avenge heginner should prepare tor his second
class radioteleplone  license after from 200 to
250 hours of study. This same student shaaold
then prepare for his first elass license in approxa-
vuttely 75 additional hours of stidy.

In the Grantham resident course, the time
normally  required to complete the course and
get your license is as follows:

In the DAY course (5 days a week) you should
get sour second cluss license at the end of the
first 9 weeks of classes, and your first class
License at the end of 3 additional weeks of
classes. This makes a total of 12 wecks (just a
little less than 3 months) required to cover the
whole course. from “'scratch’’ through first class.

In the EVENING course (3 nights a wecek)
you should get your sccond cluss license at the
end of the 13th week of clusses and your first
class license at the end of 3 additional weeks of
5. This makes a total of less than 5 months

mired to cover the whole course. from “scratch’”
throngh first cluss, in the evening coarse,

The Grantham course is designed specifically
to prepare you to pass FCC examinations. All
the instruction is presented with the FCC exami-
nations in mind. In every lesson test and pre-
examination you are given constant practice in
answering FCC-type questions, presented in the
same manner as the questions vou will have to
answer on your FCC examinations.

Why Choose Grantham Training?

The  Grantham  Coemmunications Electronics
Course is planned primarily to lead to an F.C.C.
license, hut it does this by TEACHING elec-
tronics. This course can prepare vou quickly to
pass F. C, C examinations because it presents
the necessary principles of electronics in a
simple “easy to grasp” manner. Kach new idea
is tied in with familiar ideas. Each new principle
is presented first in simple, ¢vervday language.
Then after yoa anderstand the “what and why™
of a certain principle, you are taught the tech-
nical langaage associated with that principle.
You learn more electronics in less time, hecause
we mike the subject easy and interesting.

Is the Grantham Course a “Memory Course”?

No doubt you've heard rumors ahout “mem-
ory courses” or “cram courses” offering “all the
exact FCC questions™, Ask anyone who has an
FCC license if the necessary material can he
memorized. Even if you had the exact exam
questions and answers, it would be much more
difficalt to memorize this “meaningless” mate-
rial than to learn to understand the suhject.
Choose the school that teaches you to thoroughly
understand — choose  Grantham School of Elec-
trunics.

Is the Grantham Course Merely a
“Coaching Service”?

Some schools and individuals offer a “coach-
ing service” in FCC license preparation. The
weakness of the “coaching serviee™ method is
that it presumes the student already has a know-
ledge of technical radio and approaches the
subject on a ‘“question and answer”™ basis. 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
ecach lesson, you reccive an FCC-type test so you
can discover daily just which points you do not
understand and clear them up as you go along.

HERE’'S PROOF that CGrantham Students prepare for F.C.C. examinations in a minimum of time. Here
is a list of a few of our recent graduates, the class of license they got, and how Jong it took them:

License Weeks
Neil W, Michel, 402 E. Jeflerson, Owensville, Moo oL o ... ... st 12
L. Gordon Commbs, RR=3, Box 279A, Hemet, Calif, L . Ist 11
Daniel A. Ruch, Station KVOZ, Box 1498, Laredo, Texas . Ist 12
Geonge 11 Sanderson, 12872 W, 4th Street, Marysville, Ohia . . 1at 8
Donald F, Teneych, 38 Brighton Road, Worcester, N. Y. . Ist 12
Richard Scherzer, Apt. 5. 1175 8. Franklin Ave.. Los Angeles, Calit. . Iat 13
Jerre Miller, Po O, Box 1233, Charleston, West Virginia . 1t 11
Bavid M. Tarter, 1174 Hilllop Road, Kansas City 4, Kansas L Fat 12
Vermne 8. Melton, Ir., 1014 Canyon Read, Santa Fe, New Mexico ... ... - 1st 8
Gerald T. Bullock, 613 Keefer Place, NW, Washington, D.C. ... ......... Ist 12

Resident Classes Offered at Four Locations

To bhetter serve our many students thronghout the nation, Granthiun School of Electronics maintains

four sepurate schools — located in Hollywond, Seattle, Kansas City, and Washington, D.C.
> license  preparation, (Correspondence courses are comdueted

the same  resident courses in F.C.C.
from Hollywoml.)

all offering

For further details concerning F.C.C. licenses and our training, send for our FREE booklet,
“Carcers in Electronics”. Clip the coupon below and mail it to the School nearest you.

Get your First Class Commercial F.C.C. License Quickly
by training at

SCHOOL OF ELECTRONICS

1505 N. western Ave.
Hollywood 27, Calif.

(Phone: HO 7-7727)

408 Marion Street
Seattle 4, wash.

(Phone: MA 2-7227)

MAIL COUPON NOW—NO SALESMAN WILL CALL =

February, 1961

3123 Gillham Road
Kansas City 9. Mo.

(Phone: JE 1-6320)

Nome
Address
City.

821 - 19th Street, N.w,
Washington 6, 0.C.

(Phone: ST 3-3614)

o — e mm
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To: GRANTHAM SCHOOL OF ELECTRONICS

1505 N western
Hollywood

Please send me your free booklet telling how | con get my com-

merciol F.C.C, license quickly. | understand there is no obligotion
and no solesmon will coll.

I am interested in:

[ Hollywood classes, [ Kansas City classes, 7 Washington classes
1 G

MAIL COUPON TO SCHODL MEAREST

[Mgil in envelope or paste on postol cord|

3123 Grilham Rd
Kansas City

821-19th, NW
Washington

408 Mariwon
Seattle

__Age

_Stote_

{7 Home Study, [ Seattle classes
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NIEW
FAIRCHILD
TURNTABLE

2 Speed Turntable Kit, Easy to Assemble
Using Famed Fairchild Technical Design.
Complete With Mounting Board. A Great
Money Saving Buy For All Kit Builders.

MODEL 440-2K only $5500

FAIRCHILD RECORDING EQUIPMENT CORP.
10-40 45th Ave,, LI.C., N.Y.

SN gAl ANES
or
Tv !‘n: nars

the first, the quality, the
proved silencing “Lubri-
Cieaner” for noisy con-
trols and switches on TV,
radio and electronic in-
struments. SPRAY IT or
DROP IT . . . it's easy—
efficient—effective. Make
QUIETROLE your silent
partner in providing satis-
factory service.

SPRAY IT
OR

manulaitued by

¥ QUIETROLE conper,

SFARTANBURG, Jeuith Carslins

In Canoda: CROSS CAMADA ELECTROMICS
12 Lawre| 35, Waitsrlaa, Ont

..« for the Record

By W. A, STOCKLIN

Editor

The Service Technician and Hi-Fi

IWHEN something goes wrong with his
‘ treasured equipment, the owner of a
hi-fi system. even today. faces a special
problem. Is his dependable TV service
dealer the man for the job? For their
| part, TV technicians are also in a pe-
culiar position. Few seek hi-fi work ac-
tively, Some cven shun it when they arc
]askcd. Surely they know that the plum
they leave dangling on the branch is a
ripe one. The music-system owner is not
|likely to he so price conscious about
service as he or anyone else is when
the TV set dies.

What makes dealers hold back? The
cireuits of amplifiers and tuners mayv bhe
quite sophisticated, but they are no more
complex than those in TV receivers and
usually sitnpler. Also, they are not un-
familiar,

Many technicians are aware that a

difference in troubleshooting approach,
but not necessarily in technique. is in-
volved. Others suspect that. to do con-
scientious work. they may have to invest
heavily in special equipment whose cost
they may not be able to justify by the
[ results. Another great impediment is the
dealer's feeling that he falls far short of
the non-technical requirements for the
job. He may not have the slightest no-
tion ol how a hi-fi svstem should sound.
He may not consider himself a critical
listener of any type of musie, How then
can he establish criteria. which he feels
are largely subjective, for evaluating his
work?

As to service approach. no one will
guestion that a great difference exists.
Completing a repair on a TV set means
getting it to work. On a hi-fi amplifier.
the requirement is to get it to work
right, OF course, there are performance
standards in TV too. but they are broad.
The picture must be sufficiently clear
and stable to be viewed without annoy-
ance. The sound must be intelligible. But
who ever checks the response of a video
or TV sound amplifier? Hi-fi is different.
In fact. performance level when the
technician is called in may seem quite
acceptable to him  better than that last
TV set on which he “fixed the sound”
by replacing a shorted tube. But now
he hears strange complaints of muddi-
ness. raspiness. lack of definition. poor
frequency balance, or other hewildering,
subjectively stated conditions.

Clearly. replacing a delective capaci-
tor or resistor is not the end of a hi-fi
repair. More refined performance checks
are needed. As to the presumed “lan-
guage” problem. this is neither new nor
insurmountable. How often can a skilled
TV technician translate the set owner's
subjective account of his trouble, given
over the phone, into something mean-
| ingful? The “moving lines,” which sound

www.americanradiohistorv.com

just like interference, turn out to be
lost hovizontal sync. With a little ex-
perience. the strange vocabulary of the
hi-fi fan can be related to such measur-
able phenomena as intermodulation dis-
tortion and limitations in Mrequency
response.

Adequate equipment is less of a prob-
lem. The meters. generators, and oscil-
loscope ahready on hand are probably
satisfactory. A distortion analyzer- —an
one such is important-—is no longer an
cxpensive laboratory rarity. Satisfac-
tory ones are now available in the price
range the service dealer is accustomed
to paying for his instruments. Such nee-
essary paraphernalia as stylus-pressure
gauges and strohbe discs do not involve
enough money 1to merit a second
thought,

Perhaps the greatest hurdle is the
technician’'s assumption that he is not
qualifiecd to evaluate performance. If
that is so, he is the victim of a com-
mon crror. True. the determination of
what constitutes good performance and
relating it to objective standards is a
formidable problem. It is of the utmost
importance to the audio design engi-
neer and the music lover. But it is not
the requirement of service.

Hi-fi repair does indeed go beyond
fixing obvious defects to include restora-
tion of original capability. But this much
can be done on the basis of specifications
and measurement without bhecoming a
master musician. Take a misaligned FM
tuner as an example. It will not have a
pleasant sound. If it is carefully aligned
fo its original condition, it will sound
just as good-—or bad—as it once did,
whether the technician is a musician or
stone deal. Another example: A 50-watt
amplifier sounds very muddy and weak
in the bass. At least the owner says so!
When you try to push a 30-cycele sine
wave through it with your generator,
vou can see clipping (distortion) on the
scope before you get to 20 watts. You
find and replace a weak output tube.
Bevond that. vou re-set the bias and
halance controls in the push-pull stage
correctly. The sine wave goes through
cleanly to 50 watts now, You have done
vour work. The owner will hear the
difference. even if you don’t.

We are not deriding the value of a
little musical sophistication. It will cer-
tainly be helpful. il not downright nec-
essary. However, the point we male is
apart [rom this: the ability to repair
hi-fi equipment is not a mystical quality
possessed by the very few. A technician
who is already skilled and consecientious
needs only one more thing-—a little ex-
perience. Perhaps the man who origi-
nally aligned that tuner at the factory
can't even hum! So give it a try. 30—

ELECTRONICS WORLD
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\Alll[:” value-packed 1961

. )\ 444-PAGE ELECTRONICS CATALOG

including special products
available only from Allied

SAVE MOST ON
EVERYTHING IN ELECTRONICS

e New Stereo Hi-Fi Systems—
Everything in Hi-Fi Campanents

® Money-Saving, Build-Your-Own
KNIGHT-KITS® for Every Need

® Best Buys in Recorders & Supplies

® Newest Public Address Systems,
Paging ond Intercom Equipment

-

FrRere

=
® Amoteur Receivers, Tronsmitters
and Stotion Geor

|| e Citizen's Band 2-Woy Redio
: @ Test and Loborotary Instruments

e TV Tubes, Antennas, Accessaries

® Huge Listings of Parts, Tubes,
Transistars, Tools, Books

LAt

; All’fﬂ exclus;'ves:

MONEY-SAVING KNIGHT-KITS® —truly the very best
in build-your-own electronic equipment—lowest
in cost, easiest to assemble, best for performance.
Select from a complete line of Stereo hi-fi kits,
Hobbyist kits, Test Instrument and Amateur kits,
KNIGHT-KITS are an exclusive aLLIED product.

KNIGHT® STEREO HI-Fl—Comparable to the best in
quality, styling and performance, yet priced far
lower. Select super-value KNIGHT components or
complete systems and save most. Also see the
largest selections of famous-name hi-fi compo-
nents and money-saving ALLIED-recommended
complete high-fidelity music systems.

Exclusive Allied products save you more = —=-aennsssssssessnwee®

0.5
\/%ﬂ BUY ON EASIEST TERMS
= only $2 down on orders up to $50;
only $5 down on orders up to $200;

only $10 down over $200.
Up to 24 months to pay.

You get every buying odvantage at ALLED:
Lowast, money-saving prices, fastest shipment,
expert personal help, easiest-pay terms, sat-
isfaction guaranteed or your money back.

-

send coupon today
for 444-page catalog

3 |
4% ALLIED RADIO, Dept. 1-B1 -
: 100 N. Western Ave., Chicago 80, Il :
® (] Send FREE 1961 Allied Catalog No. 200 :
a
: :
ALLIED RADIO ... _ SRS i
: PLEASE PRINT =
]
Satisfaction Guaranteed or Your Money Back § ,,, .~ - i 8
World's Largest Electronic Supply House H H
a
—— ~'-§| _ 8 City _Zone State =
——mmE——— W T 0yr 40t yoar - H
7

February, 1961
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World’s first Electronic TV Antenna

Here is the
Powertron's Power Secret —

Built-in signal intensifier
amplifies the signal at the point
of interception, produces

up to 9 times more gain!

Pat. No. U.S. 2,700,105; 2,955,289 * Conodo 548,635

NOW AN ANTENNA WITH 5-9 TIMES
MORE GAIN oy sy rees meoe

thousands of old-style antennas, will give new life to old TV sets, will build
new profits for TV Service Technicians.

www americanradiohicstorvy com
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WINEGARD POWERTRON

Now Winegard engineers have designed a new high
gain, all-channel yagi antenna incorporating a low
noise, high gain RF amplifier in one integral unit!
Because the input circuit of this amplifier exactly
matches the characteristics of the new “Tapered T
driven elements to which it is directly coupled, every
last particle of signal is amplified. The results are
amazing.

We call this new electronicantennathe POWERTRON,

The Powertron amplifier uses the frame grid 6DJ8
dual triode (12,500 MHOS) transconductance, in a
radical new RF circuit, that allows this one tube to

amplify all signals in the VHF TV band, 54 to 216 MC,
with a gain of 5 times (14 DB). This gain is added to
the gain of the antenna which is a high gain yagi de-
sign, quite superior to other all channel antennas.
The Powertron power supply lowers 117 VAC
to a safe 24 volts which is fed up the lead-in
to the Powertron antenna. Completely fused,
Ty the power supply is made shock-proof by an
- « AC isolation transformer.
Imagine what this super-powerful electronic antenna
can do! Weak signals become strong and clear-—dim
pictures bright and contrasty. Old-style tuners pull in
snow-free pictures better than 1961 models on ordinary
antennas.
You can do many things with this new antenna that are
impossible with any other. You can drive up to 6 TV
sets in deep fringe, 10 TV sets in normal areas without
an additional amplifier. You can put TV outlets in
every room of the house and all sets will have better
pictures than any single set with a regular antenna.

NEw TELETRONS, 700! NON-ELECTRONIC, BUT 26%
TO 484% MORE POWER INCREASE THAN COLOR’CEPTOR

Similar to the Powertron, but without the RF ampli-
fier, Teletron embodies the same new WINEGARD
“TAPERED T” DRIVEN ELEMENTS for proven
performance superior to any other non-electronic TV
antenna. Teletron is gold anodized, has the same fine
quality construction and mechanical features as the
Powertron.

3 Gold Anodized Teletron Models —

Teletron Model T4, 14 elements, $34.95 list.
Teletron Model T-4X, 21 elements, $51.90 list.
Super Teletron Model ST-4X, 30 elements, $64.95 list.

Be first in your area to offer the superb Powertron
performance to your customers. Take advantage of
many new sales aids now available through your
Winegard distributor . .. and watch for sales-making

consumer ads in Eﬂ]

POWERTRON AMPLIFIES TV SIGNALS AT THE POINT OF INTERCEPTION

Because of its extreme sensitivity, Powertron can be
installed lower than other antennas. For instance,
where 40-ft. masts are normally used, a Powertron
can usually be installed at 25 ft.,, yet give better
results!

Where desirable, the Powertron can be remoted up to
1/ of a mile and still deliver a perfect signal.

In large distribution systems (motels, apartments,
etc.), Powertron makes the perfect antenna to use
in conjunction with Winegard’s 4-tube A-400 or 7-tube
A-700 distribution amplifiers.

For critical color, Powertron’s extremely linear fre-
quency response makes it the ideal antenna for your
“color” installations.

. To sum it up, Powertron makes weak
e TV pictures good, and good TV pic-
- tures even better. It works equally wel!
- for color or black and white reception.
L It is the world’s first all channel
(VHF) electronic TV antenna, and is
a tremendous step forward in the
search for improved TV reception.

-
T 3 Gold Anodized Powertron Models —
p.
o Powertron Model P-44, 14 elements
$74.95 list.
S Powertron with Power Pack Model

P-44X, 21 elements, $91.90 list.

Super Powertron Model SP-44X, 30
elements, $104.95 list.

COMPARISON OF POWERTRON AND TELETRON
MODELS TO WINEGARD COLOR'CEPTOR

Chart shows Gain and Power Increase over Color’Ceptor (CL-4) Antenna

[ DB Gain Power Increase | Voltage Gain
Model Over CL-4 Over CL-4 | OverCL-4
P-44  Powertron 14 0B l 25.1 Times (2500%) i 5.01 Times

P-44X Powertron | 15.80B | 38.4 Times (3800%) 1 6.20 Times
i with Pack | |

sP-44XSuper | 19108 | B Times (8100%) [ 9.0Times
c ____Powertron +

T-4 Teletron !» 1.00B | 1.26 Times (26%) | 1.12 Yimes
ey s - — +

T-4X  Teletren 2.8 DB 1.9 Times (30%) 1.38 Times
B with Pack | :

ST-4X Super 6.1 DB 4.84 Times (484%) 2.2 Times

Teletron |

Winegard

wwWw americanradiohistorv com

Winegard Co., 3003-2 Scotten, Burlington, low
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COMPLETE TRAINING

FOR BETTER RADIO-TV SERVICE JOBS

for this 2 volume
1500-page Ghirardi
Service Library

FIX ANY TV
OR RADIO

ever made!

These two giant Ghirardi home training
manuals make it easy for vou to be an expert
on ALL types of TV-AM-FM service . . .
at only a fraction of the price you might
expect to pay for such complete training.
Almost 1600 pages, over 300 clear illustra-
tions and dozens of procedure charts explain
each detail of every service job as clearly as
A-B-C, Ench hook contains up to the minute
data. Each is based on approved professional
methods. You learn time-saving shortcuts.
You learn to work better, more profitably.
Ideal as complete training for heginners or
as a handy reference library for experienced
servicemen who want to look up puzzling johs
or develop new and faster methods.

A complete guide to

TROUBLESHOOTING & REPAIR

This 820-page Radio & TV TROUBLESHOOT.
ING AND REPAIR MANUAL pguides vou throusch
ench service procedure . . . from Jovatime trons
bles to making repnirs fast and right. Step-hy-step
churts cover practienlly every type of troulileshoot-
Ingg from Telesision bBroblems to AM and FM reallen-
ment to [IF und Detector Sections, car ruilios, record
players. gommunieations receivers, ete. 417 illus-
lsr;'(')“"“ Price $10 separately. (Outslde U.S.A.
50

The complete "know how” of

SET CIRCUITS & OPERATION

Learn all about cireuits and their peculiarities
and wateh your service "headnches’ disanppenr?
This A60-page Radlo & TV Receiver CIR.
CUITRY AND OPERATION nuinusl rovers all basic
cicenits and ejrewit variations uked im modern home

equipment: explaing  their likely trouble spots:
teaches ¥ou to go right to the seat of tronble with-
out useless testing: helps you develop fast.

truly |

prafersional ser\ire lerhmques Price §9 separately.
)

(Outside U.S.A. $9

SAVE $2.00—Pay As You Learn!

If sold ns

n conrse and sent 1 lesson

to yo

form, yon'd regard these two famens m .;; m- Q
bargnin at $100 or more. Instead you em
complete in handy book form for only sl 7 lor

the two (regular price $19.00), You save $2.00
No lessons to wait for! E\crythmg is at your finger
tips. You lcarn fast . nd vou learn right!
MONEY-BACK GUARANTEE PROTECTS YOU FULLY!

STUDY 10 DAYS FREE!

rrm e oD e R SR ER E R R RS Em
Dept. RN-21 Technical Division,
HOLT, RINEHART and WINSTON, Inc.,
383 Madison Ave., New York 17, N. Y.
foad bouks bebi for 10 day TREE EAAMINATION.
In 10 days I wil clther remit price indieated (plus
poix'l‘x:gm ar return hooks  postpanl sl owe  you
no
O Radle & TY TROUBLESHOOTING & REPAIR
%10 separntely)
C Radio & TV CIRCUITRY & OPEIRATION (39
RCDAFAICLY)
MONEY-SAVING COMBINATION OFFER
€ $2:00! "Sendd hth Dk ook a spe il prl('o
ul unly 817 for the two regular price £19 .
you <ave ®2.000)

Save! $Send cash with order and we pay postage,
Same 10-day return privilege with maoney refunded.

Address

City, lono SAte. ...

Outride S.A. —TR(H'IHFSII!)()TI\(‘ &
$i0.50; (!RCUITR) & Op

REPAIR

books SId. Cash with order, but i0.day return

privilegr with money refunded.
'.-----------———

10

]
]
ERATION $8.50; hoth ]
o

th
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OTTO H, SCHADE, SR., staff engineer at
Radio Corporution of America, has been
named recipient of
this year's Society of
Motion Picture and
Television Engi-
neers’ ‘“‘Progress
Medal Award” for
outstanding techni-
cal contributions to
‘ the progress of en-

gineering phases of
the motion picture and television indus-
tries.

Mr. Schade has been with RC A since
1931. He has been engaged in broad
studies of electron tubes and their in-
fluence on the performance of audio
and video systems. His development,
during this time, of the sine-wave re-
sponse technique for evaluating and
specifying the several elements of a
TV or motion picture system to deter-
mine its over-all performance is recog-
nized as a particularly valuable
contribution to the industry.

* » ]
HARRY TURKINGTON has been named
director of engineering, and HaAL
MOORE advanced to chief meter engi-
neer of the meter and controls division
of Hickok Electrical Instrument Co.,
Cleveland.

Mr. Turkington was formerly chief
engineer, product application, for Simp-
son Electric Co., Chicago. Prior to that,
he was assistant chief engineer. Burling-
ton Instrument Co., Iowa. He is a grad-
uate of Towa State College.

Mr. Moore has been a member of
Hickok's meter engineering department
since 1957, Before that, he was product
sales manager of Texas Instruments Co..
Dallas, and was associated with Burling-
ton Instrument Co. He is a graduate of
Youngstown University.

& * x

STEVEN R. MIHALIC of General Electric
Co. has been renamed chairman of the
Electronic Industries Association Serv-
ice Committee. E. \W. Merriam of
Sylvania Electric Products Inc. will
continue as vice-chairman of the com-
mittee, which is responsible for devel-
oping a series of training aids for elec-
tronic service technicians.

Also serving on the committee are the
following industry representatives: An-
drew Adler, Olympic Radio & Televi-
sion; Russell M. Alston, Conruc, Inc.;
Vie Amador, Gluser-Stceers Corp.: John
Bennett, Philco Corp.: John R. Brocki,
Bendixz; Kenneth H. Brown, Westing-
house; George D. Butler, Internationul
Resistance Co.; Pat Calobrisi, Motorola
Inc.; Al Coumont, Sprague Products
Co.: Dan R. Creato., RCA Service Co.:
William Curtis, General Electric Co.;
Carl A. Duffy, Packard Bell Electronics

www.americanradiohistorv.com

n the
Indusrry

Corp.; Herman Feldman, Trav-Ler Ra-
dio Corp.; Charles Golenpaul. Aerovox
Corp.; Edward J. Greaney, Hoffman
Electronics Corp.; T. R. Hayes, Delco
Radio Div.; Charles N. Hoffman, Wer-
wick Mfg. Corp.; O. H, Lange. IBM;
Joseph Loiacono. Generul Electric Co.:
William Marble, Ariin Industrics, Inc.;
F. B. Ostman, Federal Electric Corp.;
Henry T. Paiste, Philco Corp.; William
L. Parkinson, General Electric Co., Ker-
mit W. Pietenpol, American Television
& Radio Co.; William D. Renner, How-
ard W. Sams & Co.. Inc.; John F. Rider,
John F. Rider Publisher, Inc.; Norman
F. Schumacher, Weclls-Gardnecr Elec-
tronics Corp.; Harold Sechwalbe, Colum-
bicc Phonographs; Frank E. Smolek.
Zenith Radio Corp.; and Ray J. Yeranko,
The Magnavox Co.
o W *

MURRAY G, CROSBY, president of Crosby-
Teletronics Corp.. and a leading author-
ity in the communications field, has
been appointed to the government's
Patent Advisory Committee.

The committee, which advises the
Secretary of Commerce on measures
affecting the operation of the U.S. pat-
ent system, is composed of members of
the legal profession as well as leading
figures from industry and science.

Mr. Crosby holds more than 180 pat-
ents in the field of communications, and
his system for transmitting stereophon-
ic broadcasts by FM stations has been
under consideration by the FCC for
permanent broadcast licensing.
CLARENCE M. HOPPER has been appointed
president of CBS Electroitics, according
to a recent an-
nouncement by
Frank Stanton,
president of Colian-
bie« Broadcasting
System, Inc. CBS
Electronics. located
in Danvers, Mass., is
the semiconductor,
electronic tube, and
phonograph instrument division of CBS.
In his new post, Mr. Hopper will take
over the operating responsibilities of
the division. Mr. Hopper formerly
served five years as vice president, fa-
cilities, for CBS.

DR. W. R. G. BAKER, internationally
known as one of the leading pioneers in
the field of electronics, died recently
following an illness. He was 68. A re-
tired vice president of the General Elec-
trie Co., Dr. Baker was president of the
Syracuse University Research Corp. at
the time of his death. He also was a di-
rector and chairman of the finance com-
mittee of Gulton Industries. Inc.

It was under Dr. Baker that General

ELECTRONICS WORLD


www.americanradiohistory.com
www.americanradiohistory.com

w5 W

prmm—— s

e i s e I o —eeimesiiesuinimmes
!
r YOLUME - BALANCE BASS TREBLE SELECTOR r
'Y ® ° Y
Ui i At
_— g AR o .’Xowr
somaTCH
| o O [
! v
- P
-
‘e

¢ (DBSQLETES
LL
OTHERS!

The TEC $-15 all transistor 40 watt stereo amplifier brings a space age concept to high fidelity. Never before has the audiophile been able
to get so much high quality sound for so little. A neat package 10" long and seven pounds light puts out 40 watts of pure undistorted sound.
And the price is as exciting as the package—only $129.50. Because of its all-transistor circuitry, the unique S-15 has no heat, no hum, no
microphonics. Quite naturalty, from Transis-Tronics. Write for your copy of complete specifications. Power Output 40 watts {20 watts per
channel). Frequency Response =0.5 db 20-20,000 cps. Response is 3 db down at 6 cps and 45,000 cps. Intermodulation Distortion less

than 0.9% at rated output, 60 and 6000 cps. Harmonic Distortion less than 0.5%, at rated levels. Inputs 5 pair: magnetic phono, tuner,

loudness; scratch filter, rumble filter. Balance Control for

cut off sound from either speaker. Circuitry, 2 germanium s -1
volts AC, 50-60 cps; 12-28 voits DC for battery operation.

equalizing speaker outputs. At full rotation will completely

diodes, 3 silicon diodes. Power Requirements 105-120

tape, auxiliary 1, auxiliary 2. Front Panel Controls: volume, power; balance; bass channel A; bass channel B; treble
channel A; treble channel B; function {phono, tuner, tape, I E c auxiliary 1, auxiliary 2); mode (mono A, stereo, mono B);

TEC Transistor Engineered Components -

166 13 1t seapesanx of taansesmnomes, e, Transis-Tronics, Inc., 1601 Olympic Boulevard, Santa Monica, California
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at your franchised Thorens dealer's

. . . more features, more crafts-
manship, more superb music-making quality

for monaural or stereo

to friend

or favored customer, with the confidence-
inspiring Thorens 1-year guarantee

THE THORENS TD-124 TRANSCRIPTION TURNTABLE

More rotating pounds than any comparable 12” turntable!

More features per pound! Look at them:

e 4 speeds ... 1624, 3314, 45, 78
# 1114 pound table for smooth running

o Exclusive doubie-tabie with clutch for
fast starts

& Precision, hairline adjustment for all
speeds

e Built-in illuminated strobe

e Easy arm installation or change ... no
metal drilling, no unsightly holes after
arm change

e Built-in precision circular level

e Large, knurled, leveling screws

e Motor operates on 50/60 cps, any
voltage from 100 to 250.

0.2

««.and many more. See the TD-124 at your franchised Thorens dealer's today.

TD-124
$99.75 net
(Base only $9.00)

Guaranteed for one full year.

Sold only through carefully selected franchised dealers.

“ THORENS

12

SWISS MADE PRODUCTS

H1-FI COMPONENTS » LIGHTERS
SPRING-POWERED SHAVERS
MUSIC BOXES

NEW HYDE PARK, NEW YORK

www americanradiohistorvy com

| Electric established Electronics Park on
| a 200-acre site in Syracuse, N.Y. as a
research and manufacturing plant and
as headquarters for its clectronics busi-
ness in 1947,

During his carcer of more than 40
years, Dr. Baker helped the advance-
ment of electronics and telecommunica-
tions, and was honored for his contribu-
tions by the Army. the Navy and the na-
tion's leading professional and business
associations. Among his best known
contributions were the organization and
direction of two national television sys-
tem committees which recommended
| engineering standards to the FCC, pav-
ing the way for commercial mono-
chrome telecasting in 1941, and color
TV in 1953. G-E’s pioneer television sta-
tion at Schenectady uses Dr, Baker's in-
itials (WRGB) to identify itself. Dr.
Baker was a former president of the
IRE, and served two terms as president
of the Electronics Industries Associa-
tion, receiving medals of honor from
both these groups.

DR. GEORGE M. ANDERSON has been ap-
pointed president of the Thomas A. Edi-
‘ son Research Labo-
ratories of the Mec-
Graw-Edison (Co.
The laboratories at
West Orange, N. J.
serve as central re-
search headquarters
for the company’s 43
divisions and subsid-
iaries here and
abroad. Dr. Anderson, who succeeds Dr.
Donald \W. Collier who has resigned.
joined the McGraw-Edison Co. seven
years ago. He has been head of the lab-
oratories’ enginecering department. A
graduate of Carnegie Institute of Tech-
nology, where he also served as assist-
ant professor, Dr. Anderson came to
McGraw-Edison from Westinghouse.
Dr. Anderson is active in professional
societies and has authored several scien-
tific papers. He is chairman of the north-
ern New Jersey section, Institute of Ra-
dio Engineers.

EMERSON RADIC & PHONOGRAPH CORP.
has leased a newly constructed one-
| story plant in Woodbridge, N.J. to house
the company’s air-conditioner labora-
tory. engineering, and manufacturing
| operations. The plant comprises an area
of 115,000 square feet . . . SHURE BROTH-
ERS, INC. is adding 38.000 square feet of
manufacturing space to its plant in
Evanston, Ill. . . . BENDIX-PACIFIC DIV.,
BENDIX CORP. is planning a new multi-
million dollar electronics center. Ground
already has been broken on an 80-acre
site in the northern San Fernando val-
ley . . . BURTON BROWNE ADVERTISING of
Chicago and New York recently opened
a western office in Pasadena, Calif. un-
der the general management of George
Balsam . ., CENTRAL ELECTRONICS, INC.,
wholly owned subsidiary of ZENITH
RADIO CORP., is huilding a new manufac-
turing plant in Paris. Ill. The new plant
will occupy a 30-acre tract and provide
100.000 square feet of floor space
R. V. WEATHERFORD €O., distributors. has
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RADIO-TV and

ELECTRONICS TRAINING

AT A PRICE
YOU CAN AFFORD!

sk I Yes, this great course costs far less than eny training of its kind

2 INCH given by other major schools! Radio-Television Training School

will train you for a good job in Television or Industrial Elec-
tronics — AT HOME IN YOUR SPARE TIME.

Receiver Kit included

Think of it-—a complete training program including over
120 lessons, Fourteen Big Radio-Television Kits, Complete

# : Color-TV Instruction, Unlimited Consultation Service . . .
. ALL at o really big saving to you. How can we do
. this? Write to us today . and find out!

And what's more — you can (if you wish)

OPEN YOUR OWN RYS-APPROYED AND
FINANCED RADIO:.TY SERVICE SHOP

We Want Many More Shops This Year

This 38 year old training organization —
called RTS. that's Radio-Television
Training School — wants to establish a

string of Radio-TY Repair Shops in
principal cities throughout the U.S.

COLOR TV So far, a great many such shops are

INSTRUCTION NOW IN BUSINESS AND PROSPER-

APPROVED INCLUDED ING. We are helping and training

SEAYICE ambitious men to become future

Swor wate slo ol ale ofe el 420 ale el o0 el ale o5 You BUILD THESE owners.and operators of these

N0 ona shops in all areas.

AND OTHER UNITS! FOR UNSKILLED

INEXPERIENCED MEN ONLY -
WE TRAIN YOU OUR WAY!

COMPLETE

e ol o
X

Get your free book on the
FAMOUS RYS BUSINESS PLAN

find out how you ¢can open

A REPAIR SHOP OF YOUR OWN

.
a® !

s age wn epeags e aga sle ]
LN
oo
ogesle ol
-
-
-

= We must intist that the men

we sign up be trained in
Radio-TY Repair, Merchan-
dising and Sales by our
training methods—because
WE KNOW the require-

We supply and finance your equipment

o efesleene
PCARANEN
.

When you are ready and qualified to operate

Q .
o

3
Y

. .
E

gsg
e P i
AN 2

5

g Y
-

. one of our RYS-Approved TV Repair Shops & < ’IQ ments of the industry.
WE WILL SUPPLY AND FINANCE EYERY . PR Therefore, we will TRAIN
“| BIT OF EQUIPMENT YOU NEED TO GET *?ubes.'\ YOU . . . we will show

f

you how to earn EXTRA
fuslvd®l CASH, during the first

RAD.O‘TELEVISION month or two of your
training period. YOU
TRAINING SCHOOL KEEP YOUR PRESENT

STARTED plus an inventory of parts and
supplies. |n other words we will stake you

. AN OFFER NEYER MADE BEFORE BY
ANY TRAINING ORGANIZATION. Under
the RTS Business Plan you receive:

e otess oo ele
e o ae oot at.
e ateeln teatente

< 815 E ROSECRANS AVENUE JOB. TRAINING TAKES
i i. An electric sign far 6. Plans for shop o 5 ANGELES 59 CALIFORNIA PLACE IN YOUR OWN
o the shop front, arrangement. i HO M E IN YOU
e 2. Complete laboratory 7. instructions on how ; Est. 1922 R
B of test equipment, ts go into business. ” SPARE TIME'

3 3. Letterheads. calling 8. Continuous consul: f - —

b cards, repair tickets, tation and heip, RTS —

‘-‘ ete 9. The right to use . ‘ | 4

';' 4. Basic inventory of HTS Seal of 15 h ,. e

7 tubes, parts, Approval, and the i I J r w

38 supplies. RTs Credo.

L 5. Complete advertising 10. The right to use e

o and promotional the Famous o -~

o material. Trade Mark o

CUT OUT AND MAIL — TODAY/!

ﬁADIO-TELEVISION TRAINING SCHOOL
$18 EAST ROSECRANS AVENUE Depr, EW-21
LOS ANGELES 579, CALIFORNIA

SEND ME FREE — all of these big opportunity bookc —
BUSIN!SS “*Good Jobs in TV.Electronics,”’ "'A Repair Shop of Your Own'’
and ‘*Sample Lesson.’" | am intcrested ind

I v

'\:; revi hhvn

Radio-Televisian i Industrial Electronics

L { } = {(Automation)
!'_ .# -
2810 ﬂ&’ e

NHame Age
—_—

RTS’ Membershlp in The
Association of Home Study
Schools is your assurance of
Reliability, {Integrity, and
Quality of Training.

Agdress

City & State
doa

Mail This Coupon Now—No Salesman Will Call

February, 1961 13

e e e e ——— —— —
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J MICROPHONES? GUESS AGAIN!

There’s just one . . . but that
one has a big plus . . . the
years-ahead concept of mod-
ular flexibility, an exclusive
feature of University's new
professional line of omni-
directional and cardioid
broadcast microphones. Each
modular microphone is
uniquely designed for use
with any of several inter-
changeable adapters . . . with
and without switches, for
cables with and without can-
non plugs, for serew-on or
slide-on stands. Thus you buy
only the features you actually
need—and need never compro-
mise on quality just to meet a
price. That's true modular
flexibility, and you get it
only from University.

UNIVERSITY
MODULAR
MICROPHONES
...MATCHLESS IN
PERFORMANCE

v

In their sleek modern styling,
in their laboratory standard
of performance, University’s
modular microphones are
without peer. They achieve a
clean and exceptionally wide-
range response —from as low
as 30 cps to as high as 20,000
cps. They transmit both voice
and musie with clarity and
faithfulness that serve as a
tribute to the initial engi-
neering concept and the
painstaking care and custom
construction lavished upon
them at every stage of manu-
facture. For full information
about this truly outstanding
new line of professional
microphones, write Desk S-2,
University Loudspeakers,
Inc., White Plains, N. Y.

e\ UNIVERSITY/

A Division of Ling.Temco Electronics. In<,

14
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| opened a new 3000 square foot facility
| in Palo Alto to service the northern
|Calirornia and Bay area . . . PENTRON
| SALES CO., INC, has established a factory
branch sales and merchandising facility
| to serve New England area dealers. Di-
vision headquarters will be located in
| Boston.
THEODORE ROSSMAN was elected chair-
man. and IRVING ROSSMAN presi-
dent of Pentron Electronics Corp., Chi-
cago. at a recent board of directors
meeting. Previously, Theodore Rossman
was president, and Irving Rossman ex-
Iecutive vice-president of Pentron. Irv-
ing Rossman remains president and
chief executive officer of Pentron Sales
Co., Inc., wholly owned subsidiary of
Pentron Blectronics Coip.

Pentron, listed on the American stock
exchange, recently expanded its product
line to include the “Pentronaire Puri-

fier”” which uses the “Ionray” cold cath-
[ ode electron tube, and the “Humi-Zon"
| humidifier,

’JOHN H. RICHARDSON, Hughes Aircraft
Company vice-president, has bheen
elected third vice-president of the Na-
tional Security Industrial Association, a
group that serves as a link between in-
dustry and the armed forces . . . RICHARD
| G. VANINWAGEN has been appointed
manager of engineering administration
ot General Electric’'s television receiver
department . . . ROBERT G. SWAIN has
been named to the new post of product
planning manager, semiconductors, for
| CBS Electronics. He was formerly East-
| ern regional sales manager . . . ROBERT
| W. JORGENSEN has joined The Halli-
crafters Co. as manager of marketing
|(leve10pment. He has served as a man-
lagement consultant and marketing
vice-president with other organizations
. THOMAS C. PRIDMORE has been ap-
pointed sales manager of Bradley Semi-
conductor Corp. He formerly was the
company's chief engineer . . . J. B. HOLTZ
has been named marketing manager,
new products, for Centralab. the elec-
tronics division of Globe-Union, Inc. The
position is a new one at Centialab . .
ERWIN TOMASH of Telemete; Magnetics.
Inc.. and DR. RICHARD BELLMAN of the
Rand Corp. have becn elected to the
hoard of directors of Solid State Radiu-
tions, Inc., an organization which con-
ducts research and development in nu-
cleonics, semiconductors. electronics.
and data handling . DR. KENNETH M.
MERZ has joined International Resist-
ance Co. as manager of ceramic re-
search . . . JAMES FOOSKAS and CHARLES
€. WESTON have heen appointed director
of acccounting and director of budgets
respectively for the same organization
{...LLOYD M. POWELL, president of Dicta-
| phone Corporation, has been elected by
[the board of directors to the post of
chairman of the executive committee
as well as the chief executive officer . . .
| Acro Proditcts Company. Philadelphia
manufacturer of high-fidelity amplifiers
and transformers, has recently an-
neunced a change of its name to Acro
Electronics Products Co. In addition.
the Philadelphia organization an-
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An FCC License,
Or Your Money Back!

Completion of the Master Course (both Sections) will pre-
pare you for a First Class Commercial 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.

Get This Handy Pocket
Electronics Data Guide

F Puts all the commonly used conversion factors,

formulas, tables. and coler codes at your finger-
tips. Yours absclutely free if you mail the cou-
pon teday. No further obliSation.

FREE

Successful

Electronics
Training

find out how...

]. You ¢an handle the new elecironic devices.

You can solve the problems that stump your fel
low technicians.

3 Training is Job Insurance when employment is
L] .
tough to find ...and more money for you when
times are good.

CLEVELAND INSTITUTE OF ELECTRONICS
'I::sioi. 17th St. Desk RNSO Cleveland 14, Ohic

February, 1961

-

good training

it pays!

get all three FREE!

doesn’t cost . .,

Increase Your Technical Knowledge

Get o government license plus an understanding af such
electronic applications as computers . . . industrial electronics

...radar ...communications . . . and many more.

Accredited by the National Home Study Council

| r|

Cleveland 14, Ohio

Desk RN50 1762 E. 171h St.

Please send Free Career Information pre-
pared to help me get ahead in Electronics.
| have had training or experience in Elec-
tronics as indicated below.

Military Broadcasting

Radio- TV Servicing Home Experimenting

Manufacturing

O Amateur Radia

Telephane Company
Other

In what branch of Electronics
are you interested?

In what kind of work are
you now engaged?

Name Age

Address
State

City _ Zone

RNSO
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for the Experimenter
for the Boat Owner

for the Hi-Fi Enthusiast
for the Ham

for the Retaiter

adds

to the

PACO MODEL T-61C
AND MODEL T-61F
SELF-SERYICE TUBE CHECKER KITS

For the enterprising retaller who wants to
increase his store traffic with this extra
service. 2 models: Counter (T-61C illus.) and
Floor (T-61F). 24 tube sockets, 3 simple
selectors. Complete instrucCtion data cards
make tube-checking a 'snap".

Model T-61C (Kit) . . .Net Price: $ 99.95
Mode| T-61CW (Wired). .. . Net Price: $134.95
Model T-61F (Kit) .....Net Price: $124.95
Model T-61FW (wired) ...Net Price: $164.95

: “rﬁ‘ﬁg‘:

PACO TK-6

TeOL XiT
For the kit-
buiider or ex-
. = perienced elec-
tronic technician, this complete set of
precision-built English and American-made
tools can handle any assembly job. large or
small. Includes: diagonal cytters; long-nosed
pliers; 40-watt soldering iron; two screw-
drivers; a pair of wire-strippers, plus see-
through carrying-case,
Model TK6 ... ... . ... .. Net Price: $9.95

PACO MOOEL L-1

HIGH FIDELITY
SPEAKER SYSTEM
SEMI-KIT

A ‘bookshelf* speaker system whose sound
output and small size will astound you!'
So etficient, it assures perfect results even
with low-powered amplifiers. Response, 50-
14,000 cps. Only 15Y47x91a”x8v2". 12 Ibs,
Assembly-time—1 hour!
Madel L-1U (Semi-kit)

In unfinished walnut ... Net Price: $24.95

P4CO “Instruments in Kit Form"
are produced under the auspices
of PRECISION APPARATUS

laboratory electronic test instru.
ments for over a quarter of 2
Cenlury. Write for new complete
PACO Catalog, just off the press.

<fP

COMPANY, INC.,world-famous 1 -
manufacturer of industrial and mm

IPJAIC

kit line!

PACO MODEL B-12
REGULATED POWER
J SUPPLY KIT
Two instruments in one! A reliable source of
variable regulated DC plate voltage from
0-400 volts at 150 ma, plus bias and AC
fllament voltages...with an exclusive 12.6
volt AC supply! Maximum stability. Lab-qual.
ity PACE double-jewelled D'Arsonval meters.

Model B-12 (Kit) ... ... . Net Price: $69.95
Model B-12W (Wired) .....Net Price: $99.95

PACO MODEL G-15

GRID DIP METER KIT
Truly, a hand-held elec-
tronic ‘*Jack-cf-all-
trades’’ -— VFO; Absorp-
tion wavemeter; Signal
LB Source; field strength
indicator, plus an exclusive visual/aural *on-
the-air' Modulation Indicator. A *must’ for
the ham or electronic technician who wants
maximum quality at the lowest possible cost.

Model G-15 (Kit) ... . .. .. Net Price: $31.95
Model G-15W (wired) ....Net Price: $49.95

PACO DF-30
' TRANSISTORIZED
DEPTH FINDER KIT
An absolute necessity for protection against
shoals, and for finding that elusive school of
fish! Range, 0 to 120 feet. Large, illuminated
dial for easy readings. Operates on self-con-
tained batteries or from ship’s power source.
Completely fungus and moisture-proof.
Ow-90 (Kit) ... ... .... Net Price: $ B4.50
DF-90W (Wired) ........ Net Price: $135.50

SEE THESE KITS AT ALL LEADING
ELECTRONIC PARTS DISTRIBUTORS

70-31 B4th Street, Glendate 27, L, |, K. Y.

Kit Diviston of
PRECISION APPARATUS CO., INC.,
a subsidlary of Pacotronlts inc.

www americanradiohistorv com

nounces hew appointments as follows:
LEONARD KLINGSBERG to executive vice
president and member of the board of
directors: WILLIAM f. CARTER fo assistant
to chief engineer and president Herbert
I. Keroes: new representatives to in-
| clude Spivey-Cole Co.. Loren F. Green
and Associates; and William Ferguson
.. NILES P. GOWELL, veteran Raytheon
tube engineer, has been named engi-
neering manager for the company’s in-
dustrial components division . . . LEE J.
GOODMAN has been named vice presi-
dent for industrial sales in California
and HERBERT R. BAKER is the new vice
president for operations in that division
of the Newark Electronics Corp.
PETER N, DUDENEY has been appointed di-
irector of engineering for Vitro Elec-
tronics, Silver Spring. Md. . . . THOMAS
ROY JONES has been elecied chairman of
| Daystrom, [nc., while JOHN B. MONT-
| GOMERY will become the organization's
| new president . ROSS YEITER has been
named semiconductor sales manager
for CBS Electronics ... SYDNEY W, NAT-
KIN has been appointed vice president
and manager of sales of National Radio
Co. He was with RCA for 19 years be-
fore joining National last year ... FRANK
E. CERVENY has joined Anderson Con-
trols, Inc. as assistant chief engineer . .
MARTIN SHERIDAN has heen elecied vice
president, public relations of Admiral
Corp . . . HUGH J. DALY has been named
vice president in charge of sales and
marketing by Giobe Electronics, a di-
vision of Textron Electronics. Inc. He
was formerly a vice president for Mag-
necord . . . LOUIS G, PACENT has rejoined
Emerson Radio & Phonograph Corp. as
vice president. manufacturing subsid-
iaries . . . EDSON D, STRONG has heen ap-
pointed senior applications engineer of
i the advanced devices laboratory of Air-
tron, a division of Litton Industries .
| ELIASZ POSS has been appointed chief
circuit development engineer of Elec-
{ tronic Energy Conversion Corp.,N.Y. .. .
| DR. VICTOR HICKS, formerly chief physi-
cist for the Allen-Bradley Co. has joined
| Remington Rand Univac military de-
|pa11ment as staff scientist . . . ALAN
ROBERTSON has been promoted to the
| post of product line manager for Heath
| Company, where he will be in charge of
development of amateur radio, test, and
{ laboratory equipment products

JOHN R. GRIGGS has been named head
of the new communications division of
Rutherjord Electronics Co., Culver City
manufacturer of pulse instirumentation
and pulse technique equipment. Mr.
Griggs was formerly president and chief
engineer of Transpace, Inc. and was also
associated with Packard Bell Electron-
ics Corp., Ewvight Engineering Co.
Hoffman Laboratories, and Convair . . .
|CBS Laboratories has named JOHN
| MANNIELLO 1o the new position of direc-
tor of marketing . DR. ROBERT W.
HaLL is the new vice-president in charge
of reliability for the semiconductor di-
vision ol General Instriwment Corpora-
tion. The post is a newly created one
within the firm LOUIS KAHN has
been appointed manager of application
engineering for Aerovoxr Corporation.
He will be available as a consultant to

| (Continued on page 125)
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1I98Y cATALD RO T,
A,

For

-

LAFAYETTE 0% ELECTRONIC

Science E. Tochmology.

LAFAYETTE'S [fle=d 5 -
1961 CATALOG
324 GIANT SIZED PAGES

. The Complete Catalog Featuring
“The Best Buys In The Business’’

e Stereophonic Hi-Fi Equipment

G Public Address Systems

{37 Tape Recorders
TS Radio and TV Tubes and Parts
T citizen Band.Equipment
) -Amateur.Equipment

T\ IndustrialiSupplies

Send for Lafayette’s FREE«Catalog—the most complete, up-
to-the-minute electronictsupplyacatalogfcrammed full of every-

thing in electronics at our -customary down-to-earth money-
saving prices Our 40th Year

CONTAINS HUNDREDS OF -EXCLUSIVE LAFAYETTE ITEMS NOTYAVAILABLE
IN ANY OTHER CATALOG OR FROM ANY OTHER SOURCE—SEND FOR _
YOUR COPY NOW! EASY PAY PLAN—the simplest, and quickest way to get what

A “must” for the economy-minded hi-fi enthusiast, experi- - -
menter, hobbyist, engineer, technician, student, serviceman and you want when you want it. As little as $2 down .. . up to 24

dealer. months to pay.

ﬁq-.'-‘qmiimﬁzr-

Lafayette Radio Electronics Corp.

i Dept. RB1-1, P. O. Box 190 l

~o~seEEIETEE : ! Jamaica 31, N. Y, =

ﬁ AIRA ADIO il Send me m1¥1“5§mﬁ§?§?§' 324 page =
i :

Mail the coupon today for your i Name i

FREE copy of Lafayette Radio's | i

1961 catalog. ] Address |

City._.__ _ _Zone... State_._ . . __ Jl

r-
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Latest Information

on the Electronic Industry

By ELECTRONICS WORLD'S
WASHINGTON CORRESPONDENT

.

TV CHANNEL FREEZE LOOMS IN U.H.F. SHIFT PLAN PROPOSED BY FCC COMMISSIONER —
In a bold program, outlined during a convention of the National Association of
Educational Broadcasters, FCC Commissioner Robert E. Lee indicated that all TV
stations, within the next 5 to 7 years, may have to move to the higher bands,
and a short freeze period may have to be set up to permit a smooth transfer.
Pointing out that the military services have twice turned down FCC pleas for
more v.h.f. space, and since the Commission's long-range 50-channel plan
has been considered impractical, Lee said we must g0 elsewhere for help and the
u.h.f. bands are the only answer. He viewed the currently suggested channel
splitting, which would crowd more stations into presently available frequencies,
as an intolerable source of interference. It is entirely feasible, he added, to
allocate the present 12 channels to the mobile radio communications services, who
certainly are in need of these frequencies. The plan is to be brought to the
attention of the Commission for official consideration.

AIRCRAFT GUIDANCE RADIO RANGE TESTED ON PITCHING OCEAN VESSEL — As part of an
effort by the Federal Aviation Agency and the U.S. Coast Guard to develop
acceptable guidance signals for aircraft from pitching, rolling ocean ships,
tests were recently begun aboard Coast Guard cutter "Androscoggin." Equipment
involved is a very-high frequency radio range (VOR) combined with a military
tactical air navigation system (TACAN) to form a facility known as VORTAC. The
range uses an antenna mounted on top of a 75-foot mast, and beneath is a
counterpoise 15 feet in diameter.

HIGH-SPEED FACSIMILE PROCESS UNVEILED BY NAVY — A Navy-sponsored high-speed
facsimile system, developed to transmit microfilmed engineering drawings or
printed pages, and reproduce such copy enlarged on translucent paper at the
receiving end at a rate of 26 feet-per-minute, was demonstrated recently in
Washington. The new approach is expected to overcome serious distribution problems
involving bulky construction diagrams and plans, which in some instances weigh
nearly 300 tons. The speed of the equipment is such that a 480-page book can be
transmitted in four minutes. In operation a scanner picks up images from
microfilm, and a recorder receives the images from the scanner either by coaxial
cable or over a microwave network. According to the Navy, if the units were
produced in quantity, the cost of the scanner and recorder would be about
$70,000.

BOOM U.H.F. MARKET OPENS IN WEST GERMANY — With the advent of a second
television channel on the ultra-highs in the North-Rhine-Westphalia area of
West Germany, 3-million TV sets now require u.h.f. dipoles and converters or
tuners. In view of marked shortages of these items overseas, with a dim outlook
for improvement because of backlogs, the American Consulate General at Dusseldorf
has alerted Washington to the urgent need for these components. The required
volume, it was reported, can only be supplied by manufacturers over here. A
complete list of German firms who are interested in prices and delivery dates is
available from the Bureau of Foreign Commerce, U.S. Department of Commerce,
Washington 25, D.C.

DIMENSIONAL RADAR FOR GROUND TRAFFIC CONTROL IN WASHINGTON AIRPORT — A new
radar, which provides a relief map picture, with runways and taxiways outlined
by bright lines of light, was recently placed into operation at the Washington
National Airport. Using Airport Surface Detection Equipment (ASDE), a radar
antenna sweeps the field once every second, providing a detailed picture of
ground traffic, moving or still. Visible light is not required to obtain a picture
on the ASDE scope, and thus the system is fully effective during darkness or fog,
when human vision is handicapped by limited visibility. According to experienced
operators, the new technique not only makes it possible to see buildings and
other objects, but even permits the operator to distinguish between two and
four-engine aircraft on the ground. 30—
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The future is YOURS in
ELECTRONICS

A fabulous field—good pay—fascinating work—a
prosperous future! Good jobs or independence in your
own business!

Modern Training by Coyne
RIGHT IN YOUR OWN HOME

Coyne brings you the first truly lower cost MODERN
QUALITY Television Home Training; training de-
signed to meet Coyne standards. Here is MODERN
ELECTRONICS TRAINING with the latest on
Transistors, Printed Circuits, Remote Controls, Test
Equipment, UHF, and Color. No previous experience
needed. Personal guidance by Coyne Staff.

The Institution Behind this Training

Famous for over sixly lwo years. COYNE occuples this enlire
building which is the new home of COYNE. COYNE'S modern
resident training of men in Eleclronies, Electricily, Television
and Radie
has produced
thousands

of sueccessful
graduales.

8. W. COOKE, Jr., President FOUNDED 1899

ELECTRICAL SCHOOL

CHARTERED AS AN EDUCATIONAL INSTITUTION

NOT FOR PROFIT

1501 W. Congress Parkway, Chicago 7, Dept. 21-H6

MAIL COUPON NOW FOR DETAILS FREE .

February, 1961

Prepare now
IN SPARE TIME
AT HOME

LEARN TO

EARN IN SPARE TIME AT HOME

COYNE offers a most practical Home Television
Training. Easy to follow step-by-step instructions,
fully illustrated with over 2150 photos and diagrams.
Practical Job Guides to show you how to do actual
servicing jobs—make money early in course. Keep
your present job while in training.

Lowen Coit — Eaty Terms

We save you money because we don’t send you—AND
CHARGE FOR —a long list of parts or “‘put together
kits,” which you may not want or do not need. With
Coyne Television Home Training you pay only for your
training, no costly extras.

Even though we have added over 130 pages of lesson
material recently to cover the latest Electronics sub-
jects we have lowered our tuition while other schools
have raised theirs.

SEND COUPON OR WRITE TO ADDRESS BELOW
FOR FREE BOOK

and full details, including
Easy Payment Plan. No
obligation, no salesman
will call.

'———-_—-------—-—-.'-——---—-

| COYNE Television
] Home Training Division

COYNE
ELECTRICAL ‘f':oo" B!

| Dept. 21-H6 —New Coyne Building b

1 1501 W, Congress Parkway, Chicago 7, lllinois

| Send Free Book and details on Television Home
I Training. This does not obligate me in any way.

| Name
|

| Address

|

| City State

| {Unlike most other schools we do not employ salesmen.)
1
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SERVICE MASTER... |

EVERY TO0L YOU NEED
33 OF THE TIME

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

2 HANDLES :
shockproof plastic.
Regular 4" length
... 2"Stubby.Inter- -

changeable. Patented
spring holds snap-in
tools firmly in place.

9 NUTDRIVERS :
High Nicke! chrome
finish, 3" to 14~

3 sTuBsY
NUTORIVERS :
wHS AR

EXTENSION BLADE:
Adds 7", Fits
both handles.

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

2 REAMERS :
Wk U

ADJUSTABLE

WRENCH:

6" thin pattern,
1" opening

LONG NOSE PLIER:
“Cushion Grip",
214" nose

DIAGONAL PLIER:
"Cushion Grip”
hang-honed
cutting edges

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

Ask your distributor te show you kit 99 SM

XCELITE, INC.

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

22
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CB TRAVEL SERVICE FREQUENCY
To the Editors:

Reference is made to an article in the
September issue of your magazine sug-
gesting a national travel service fre-
quency for Citizens Banders. This is a
very worthwhile idea and one that has
proven invaluable in a number of cases.
In one particular instance, this un-
doubtedly saved the life of at least one
person who was buried in a snow bank
when his car went off the road and came
to rest with the motor running.

BoB FoRMAN
The Forman Company
Monmouth, Illinois

To the Editors:

In your September, 1960 issue (top
of page 55), there is an article concern-
ing Channel 15.

In Southern California there are over
200 CB stations monitoring Channel 15
now, and more are added to this num-
ber daily. Your article was of great in-
terest to me as I am one of the stations
monitoring Channel 15. This is volun-
tary on my part to assist other Citizens
Banders, marine or mobile, who may
need help.

I have brought this article to the at-
tention of many CB stations, and would
like to point it out to all the others oper-
ating in the Citizens Band in Southern
California.

GEORGE LOFT1iOUSE
West Covina, California

We have reccived many letters sup-
porting owr stand on sctting up a nda-
tional travel service frequency. The
item also has becn widely reprinted by
several organiiations wwho are inter-
ested in getting the most useful opera-
tion from thecir CB equipment.—Edi-
tors,

= B b

AIRCRAFT RADIO AIDS
To the Editors:

I have followed with interest Mr.
Francis A. Gicca’s series of articles on
aireraft navigation and, for the most
part, they are informative and accu-
rately written with the one exception
of his description of an ILS Glide Slope
in his most recent article on Instrument
Landing Systems, (Refer to our Sep-
tember issue.)

In all equipment currently used by
the Federal Aviation Agency, modula-
tion is not accomplished by the use of
coder-oscillators, as indicated by MIr.
Gicca in his article and by block dia-
gram 10B of the same article. Instead,
modulation of the carrier is done by a
mechanical means consisting of a rotor

www americanradiohistorvy com
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from our Readers

blade arrangement with the blades
passing through a modulation trough
that immediately follows the output of
the transmitter proper. The modulation
troughs are essentially shorted quarter-
wave sections of transmission line with
capacitor stators located near one end
of the trough. When a blade is engaged
between the stators, we have a condi-
tion of maximum pass of r.f. energy, and
when the rotor is disengaged, we have
a condition of minimum pass, As the
90-cycle side has three blades and the
150-cycle side has five blades all heing
driven on a common shaft hy a 30-1ps
synchronous motor, we have the follow-
ing situation: 3 blades @ 30 rps equals
90 cycles; 5 blades @ 30 rps equals 150
cycles.

Mr. Gicca also states that the upper
dipole in a Glide Slope antenna heams
the 90-cycle signal and the lower dipole
bheams the 150-cycle signal. The correct
cdescription of these two antennas is the
top antenna being termed the sideband
antenna while the lower is termed the
carrier antenna. In the sideband an-
tenna we find the following frequencies
being radiated *+90 cycles and *+150
cycles, while in the carrier antenna we
find current containing F., *=90 cycles
and =150 cycles. A composite radiation
pattern is formed with a carrier lobe
and two small sideband lobes. The first
null of the vertical pattern is what ac-
tually determines the glide angle, hence
the common usage of the name “Null
Reference Glide Slope.”

I in no way want to minimize the
amount of work involved or the quality
of Mr. Gicca's series, but did want to
bring to light these inaccuracies for the
benefit of your readers who may be
interested in the technical aspects.

Doxatp A. LITTLETON
Engineering Technician
Federal Aviation Agency
Casper, \Wyoming

To the Editors:

The “Radio Aids to Aircraft Naviga-
tion” series just concluded contained
one misstatement of fact which every
air traveller no doubt will recognize.
You have stated: "In general, these in-
strument landing minima are: ceiling
1000 feet, visibility 3 miles. If the
weather causes airport conditions to be
below these minima then a landing is
not legally possible, even with radio
aids, and an alternate airport with ac-
ceptable weather must be used.”

Actually. the 1000-3 mentioned is for
VFR (Visual Flight Rules), and IFR
(Instrument Flight Rules) allow con-
siderably lower minima. Each airport
equipped for instrument landings has

ELECTRONICS WORLD
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Never before ... a record playing unit  with-so-much to offer!

A step beyondl the turntable

AN AUTOMATIC TURNTABLE

A step beyond the changer

GARRARD ’s LABORATORY SERIES

Instantly acclaimed, because only the Type A offers you

PEA

= = 0, S
B -

The only dynamically balanced
tone arm on an antomatic unit .
with adjustable sliding counter-

Full-sized, heavily weighted (6 1b.)
halanced, cast, polished turntable.
Actually 2 turntables balanced to-

New Laboratory Series Motor .
a completely shielded 4-pole shaded
motor developed by Garrard espe-

The great plus feature ol automatic
play — without compromise. Gar-
rard’s exclusive pusher platform

weight. and built-in c¢alibrated gether . .. a drive table inside, a cially for the Type A turntable changing mechanism, makes the
scale to set and insure correct non-ferrous heavy cast table out- system. Insures true musical pltch. Type A fully aulomatic. at your
stylus tracking force. Once bal side: separated by a resilient foam | clear sustained passages without option. Affords the greatest ¢on-

anced, this arm will track stereo
grooves perfectly even if player i
intentionally tilted. or record is
warped or not perfectly concentric.

barrier to damp out vibration wow, flutter, or magnetic hum venience, reliability in operation.

and protection to records available.
i

Onlv the Garrard Laboratorics, with
their unmatched facilities, could have developed this all-in-one unit...a superh

mstrument i which vou will find the realization of everything vou have ever wanted
in a record-playing device. Only Garrard, with its 40 years of manufacturing ex-
perience and its highlvy developed production and critical quality control proce-
dures, could ofler the Type A, with its unique advantages, for this price. $ 50

a)v‘wv‘a.d

world’s finest

For literature write to Garrard Sales Corporation, Dept. GB-1501, Port Washington, New York.

There's a Garrard for every high fidelity system...all engineered and wired for Stereo and Monaural records.

7 S h ‘f“_ Type A /' RCESB [ Model 210 303 “s‘mr .#,. Model T/T1
e Aut ey | Del nt tion T ripli M |
X, KA e tmse Gl P bt P Sl A ? Timiie " \_ D lamsittion, & @ b
) $69.50 =" $59.50 $49.50 s $89.00 Sw==" $59.50 $32.50

uinies to Chas. W. P Ltd.. 66 Road, Rexc On:a th A

ar Garra ngineening & Mig d . Wilts., England
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The “Big Picture”

... Informative shop talks
by AL MERRIAM

Sylvenia National Service Manager

“Out front” feature
reflects nothing but quality

All the latest developments for faster, easier servicing on the new
Sylvania TV’s I've shown you so far are behind the set . . . back on the
“service side.” But big, important news is taking place “out front,” too
You know what I mean . .. Reflection-Free TV!

Here's the newest, most exciting development in the industry! For the
first time, your customers can place their sets anywhere and enjoy a TV
picture free of all those irritating, mirrorlike reflections from lamps,
windows or bright objects. You’ll have to see for yourself that Reflection-
Free TV is nothing short of sensational, but this comparison will give
you a good idea.

ORDINARY TV reflects light from
windows, interiors.

NEW SYLVANIA TV is Reflection-Free!
Bright and clear—indoors or out.

This unique method of producing a true, reflection-free screen is possible
only with another successful “first” from Sylvania . .. the Bonded Shield
picture tube. A fine mist of glass particles fused on the Bonded Shield
faceplate creates an amazing, reflection-free “satin finish.”” Today, only
Sylvania offers the new, reflection-free screens in both 19” and 23” tubes

.but you can bet the industry will follow, just like they did when
Sylvania introduced the 23" squared screen!

SERVICE TIP OF THE MONTH

Symptom (Effect) -Squegging (horizontal oscillator “takes off”” at some
odd frequency) accompanied by a squealing sound.

Cause — Antenna picks up radiated pulses from scanning system which
disrupts AFC network.

Cure-—-Increase the value of the cathode resistor of the horizontal oscil-
lator from 1000 ohms to 1200 ohms or slightly higher.

Sylvania Home Electronics Corp., Batavia. N. Y.

SYLVANLA

Sutsidisry of GENERAL TELEPHONE & ELECTRONICS (&)

www americanradiohistorv com

its own published minima for each cate-
gory aircraft. These minima may go as
low as 200—1'; for ILS straight-in ap-
proaches for certain planes at airports
with good, clear approach areas.
PavL HALMBACHER
Milwaukee, Wisconsin

We harve received mweh  farvorable
contimenl concerning the series of three
articles referved to abore, und they
have been reprinted to be used in the
training  proyraon of several aircruft
manufacturers. We warre glad to point
out the diservepancies indicated. Hoir-
ever. they do wot detract from the over-
all good quality and nseful information
that is contained in the articles.—Ed-
itors.

SPEAKER CONE TREATMENT
To the Editors:

In an article in the September issue of
ELECTRONICS WoRLD the author, Mr. W.
F. Hughes. suggests edge damping in-
expensive speakers by applying “a sat-
urated solution of silica gel (calcium
chloride) in water.” I helieve some com-
ments on this suggestion are in order.

First of all. silica gel is not calcium
chloride and will not work at all for this
purpose. The confusion of silica gel and
calcium chloride is not new. In fact, the
November, 1959 issue carried this same
error and was corrected later in a letter
to the editor. The source of this con-
fusion is probably the widespread use
of both substances as dessicants. [or
which they are usually interchangeable,
However, silica gel is useful as a dessi-
cant because of its being a spongy in-
soluble solid which can absorb large
quantities of water on its tremendous
surface while remaining a solid. (A
small bag full inside electronic instru-
menis cian solve humidity problems.)

Caleium chloride, on the other hand,
takes up water by chemical reaction.
starting out as anhydrous CaCl. and
ultimately becoming CaCl.-6H.0. But
calcium chloride is soluble in water and
will continue to take water from the
air to such an extent that the crystals
will dissolve, giving the thick solution
that conld be used to soften the edge of
a speaker cone. The solution will remain
wet unless the humidity of the air
reaches a value much lower than is nor-
mally encountered.

But secondly. as everyone living in
the snowy part of the country, familiar
with calcium chloride on automobile
bodies. has learned. it is an extremely
corrosive chemical and hence. is of
doubtful merit when applied near metal
parts. Other agents which attract water
have heen suggested for speaker damp-
ing and probably should be used in its
place. Ordinary glycerine mixed with
water in a ratio of ahout 1 to 1 would
be quite suitable for this treatment. An
even better method would be to use
some flaid which is itselt viscous and
sticky. as are some silicones, instead of
a wctting agent. Then the damping
would not depend on the humidity and
corrosion would be no problem. I suspect
that these compounds are the ones em-

ELECTRONICS WORLD
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SUCCEED IN MANY HIGH-PAYING
JOBS LIKE THESE...

« TV-Radio Sales, Service and Repair

« Profitable Business of Your Own

» Communications Technician— F.C.C. License
* Hi-Fi, Stereo & Sound Recording Specialist

« TV-Radio Broadcasting Operator

« Technician in Computers & Missiles

» Electronics Field Engineer

« Specialist in Microwaves & Servomechanisms
» Expert Trouble Shooter

* All-Phase Master Technician

NATIONAL i SCHOOLS

WORLD.wiCE TRAINNG SinCE 1803
4000 S0. IIGUIROA ST,

A -

09 ANGELES 37, CalIF, U. 5 &

T

Write Dept. RH-21 e

L

e
Fth

5
RESIDENT TRAINING AT LOS ANGELES

i ining in our
1 wish 1o take your 113
Le:in::nl gcnool at Los Angeles. sl::l / ;;' '
NOW in our blg, modern shops and \‘a ‘I l‘ )
Work wilh the lalest Auto ang Diese!

all types - tuel injection, auv e Y,

quip \ p
ransmisSions, 2l powel &

'mor:lﬂ‘ v:-usl complete taciities offered

by any school. Experl, triendly instruc =

tors. Graduate Employment Service llall’pt

in finging home near sghool  and P mashe o g

time job whhte you learn co9nis a

WRITE FOR SPECIAL RESIDENT SCHOOL *
CATALOG AND INFORMATION

N.T.S. HOME TRAINING is
® Classroom Developed
@ Lab-Studio Planned
® Shop-Tested
® industry-Approved
o Specifically Designed
for Home Study

engines

ACCREDITED MEMBER

ACTUAL LESSON

NO OBLIGATION!
NO SALESMAN WILL CALL

Febrvary, 1961

EAK THROU
-

- 9 —73 .
: '?* 2_4 Ty a&=
" s ! -

GH T0 HIGHER PAY

i S dey

START NOW! Break through the Earning Barrier that stops

half-trained men. N.T.5. "All-Phase’’ training prepares you —
at home in spare time — for a high-paying CAREER in Elec-
tronics — TV — Radio as a MASTER TECHNICIAN. One Master
Course at One Low Tuition trains you for unlimited opportuni-
ties in All Phases: Servicing, Communications, Preparation

F.C.C. license,

Broadcasting,

Manvfacturing, Automation,

Radar and Micro-Waves, Missile and Rocket Projects.

A more rewarding job a secure
future a richer, fuller life can
be yours! As an N.T.5. MASTER
TECHNICIAN you can go straight to
the top in industry

own profitable business.

19 BIG KITS

YOURS TO KEEP

or in your

'L'_A |

V.

A4
%

N.T.S. Shop-Tested HOME TRAIN
ING is Better, More Complete,
Lower Cost and it is your key
to the most fascinating, opportu
nity-filled industry today!

YOU LEARN QUICKLY AND EASILY
THE N.T.5. SHOP-TESTED WAY

You get lessons, manuals, jab proj
ects, unlimited consultation, gradu
ate advisory service

You build a Short Wave-Long Wave
Superhet Receiver, plus a large
screen TV set from the ground up
with parts we send you at no addi

Tes

TTie

G
-

You . work on
24 actual job

projects

3% .

%

¢

Free book
gives you all the facts

tional cost. You also get a Profes-
sionol Multitester for your practical
job projects.

EARN AS YOU LEARN...
WE SHOW YOU How!
Many students pay for entire tuition
and earn much more — with
spare time work they perform while
training. You ¢an do the same
we show you haw

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

WOALD-WIOE TRAINING SINCE 1908

NATIONAL &/t SCHOOLS i

Mail Now To '
i

National Technical Schools, Dept. RH-21
4000 S, Figueroa St., Los Angeles 37, Calif.

Please rush FREE Electronics ’
TV-Radio “"Opportunity’” Book and Actual []

actuaL fi
LESSON

Address
I Ciry.

Lesson. No Salesman will ¢all. 1

I
t
I

Ag

Zone State

' Check here if interestod ONLY in Residen! Training 2t Los Angeles

| VETERANS: Give date of discharge
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only for those who really need them...

L

‘Only a short time age. the FCC opened 22 ¢hannels
for Citizens Band operation. Licensing was radically
simplified. Where formerly two-way radio licenses
! were granted only to public safety agencies and certain !
I other special groups. SUDDENLY. EVERYBODY {
i} COULD HAVE 2-WAY RADIO!

L3

...providing, of course, he could afford the bulk and
it cost of the equipment that was then availahle.

Yet in spite of the bulk and the cost, nearly two mil-
lion Citizens Band transceivers have heen purchased |
to date! A tremendous demand has developed!

You can imagine what will happen now that compact,
professional-quality instruments like the CADRE “500
and the CADRE ‘100" are available! i

These CADRE units are huilt to the highest standards
| of the electronics industry, by a company that has heen
| long estabiished as a prime manufacturer of precision

elecironic research equipment and computer assem-

blies. CADRE transceivers are 100%, transistorized—
compact, lightweight...engineered for unparalleled
performance and reliability.

The CADRE 5-Watt Transceiver. at $199.95. for ex-
ample, for offices. homes, cars, trucks, boats, aircraft,
etc. measures a mere 11 x 5 x 3", weighs less than 6
{ pounds! Nevertheless, it offers 5 crystal-controlled
{ transmit/receive channels (mav be used on all 22),
and a range of 10 miles on land, 20 over water!

The CADRE 100-MW Transceiver, $124.95, fits into
a shirt pocket! Weighs 20 ounces, yet receives and
transmits on any of the 22 channels.. efficiently,
| clearly. .without annoying noise. A perfect “‘pocket
telephone™!

For the time being. it is unlikely that there will be
enough CADRE transceivers to meet all the demand.
Obviously, our dealers cannot restrict their sale to
the fields of medicine. agriculture. transportation,
municipal services, etc. However, since these CADRE
units were engineered for professional and serious
commercial applications—and cost more than ordi-
nary CB transceivers—we believe that as “water finds
its own level,” CADRE transceivers will. for the most
part, find their way into the hands of those who really
need them.

Write for camplete information and detailed specifica
_p'-:["'-ur; - r -4 AR,

e —— ] = h

— T AV e T

CADRE INDUSTRIES CORP.
Endicott, N. Y.

n the i SHOOeSIE tail
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ployed commercially for this purpose.
JolN W. GREEN
University of Wisconsin
Dept. of Chemistry
Madison, Wisconsin

Several of our readers who are in the
field of chemistry have tuken Anthor
Hughes to task for his recommendation.

Editors.

MUSIC VS SINE-WAVE POWER
To the Editors

I agree compietely with the editorial
on music-power rating that appeared in
one ot vour past issues, and I disagiee
most strongly with the views on the
relative importance of music-power
versus steacdy-state sine-wave ratings
expressed by some members of our in-
dustry. Proponents of music-power rat
ings maintain that sine-wave power
ratings are of secondary impertance
compared to music-power ratings. My
own viewpoint is that sine-wave power
is the more important rating, and music
power of secondary importance

Music waveforms are highly random
in shape and the ratio of peak-to-aver
age values is not always high. Some-
times as in organ music. for example,
the waveforms closely approximate sine
waves for consicderable periods. Under
those conditions, two amplifiers with
the same music power, but differen
sine-wave ratings will not perform the
same. The amplifier with the higher
sine-wave rating will be the better one.

Music-power rating of an amplifier,
which depends mainly on the designe:r's
choice of tube types, electrode voltages.
and output rransformer, is actuallv a
measure of its ‘“electrical size” for
‘easy-to-reprocduce signals."” \When the
amplifier is called upon 1o reproduce
signals of adverse waveform, the “size”
will shrink by an amount which depends
on the change in eiectrode voltages with
change in signal input. An amplifier
rating in terms of music power only,
does not give any indication ol the
amount of “shrinkage’” to be expected.
It is therefore. an incomplete rating,
and does not merit the importance as-
cribed to it. Music-power ratings are
useful chiefly as a means for indicating
the electrical "size” of amplifiers for
purposes of comparison.

On the other hand, an amplifier rated
in terms of sine-wave power only is con-
servatively rated. For easy-to-repro-
duce waveforms it wil] deliver more
than i1s rated power. An amplifier rat
ing which gives hoth the music power.
and the sine-wave power for rated dis-
tortion is much more meaningful than
either rating alone.

R. SHOTTENFELD
Chief Engineer
Pilot Radio Corpora tion

Lorpolration

Long Island City, N. Y

M. Shottenfeld is chairman of the
Institute of High Fidelity Manufactur-
ers Committee on Amplifiers. The views

| expressed above a personul

and not necessarily those of the IHFM.
Edl 4] )

ELECTRONICS WORLD


www.americanradiohistory.com
www.americanradiohistory.com

4-TRACK STEREO TAPE DECK

MODEL RP-100W

Completely assembled, wired and tested.
$395.00

MODEL RP-100K

Semi-kit includes a ¢completely assembled
and tested transport, efectronics in kit
form. $289.95

Perfected 4-track sterea/mono recording, 4
& 2 track playback. True high fidelity tran-
sistar electronics, individual for record &
playback. plus separate record & playback
heads permitting off-the-tape monitor. 2
recording level meters, mixing, mic & level
controls, switched sound-on-sound record-
ing. Electrodynamically braked supply &
take-up reel motors; hysteresis syncxro-
nous capstan motor. individual solenoids
for pinch-roller & tape lifters. All-electric.

dedicaled

..... . . interlocked push-button transport control &

: = 5 Al interfocked safety “‘record’” pushbutton.

_.\ - Precision tape guldance & sweep loading

O W SL WY AR IS Ay wacmyy  Crae — no pressure pads. No slurring or tape
. b - bounce problems. Digital turns counter.

N /e & " ™ Y @ Vertical or horizontal mounting. Modular

. -, . ®- plug-in construction. An original, exclu-

L]
pertection T L iredh 0. B Gratente pencingy

201167 LINE. « < o a s e s s

FM and AM stereo tuners on one com-

é‘ pact chassis. Easy-to.assemble: prewired,

{eveo ETOEIETY prealigned RF and IF stages for AM and

FM. Exclusive precision prewired EYE.
TRONIC® tuning on both AM and FM.

g L XNTL Po0rs TYTYE T TTTTTTR 2 orn » - [T I y
® .'-' T ae ‘i - ** w & FM TUNER

Switched AFC (Automatic Frequency Con-
troh). Sensitivity: 1.5uv for 20db quieting.
Ll i A Frequency Response: 20:15,000 cps=1db.

. : < " man - s
K \ % = { AM TUNER
X ) - 5 Switched "wide” and ""narrow’” bandpass.
, St " High Q filter eliminaaes 10 kc whiséle.
Sensitivity: 3uv for 1.0V output at 20db
4 TUNING FM LEVEL SELECTOR AM LEVEL CERT S/N ratic. Frequency Response: 20.9,000

cps (“wide™): 20-4,500 cps ('narrow’’).

FM-AM STEREO TUNER ST96
Kit $89.95 Includes Metal Cover and FET Wired $129.95

OF Elco STEREOI " = E ¥ § =B ® B

———————— — — = = - P —— . BOTH AMPLIFIERS: Complete stereo cen:
- ters plus two excellent power amplifiers.
é!:t:om Accept. control, and amplify signals from

any stereo OFf MONO source.

ST70: Cathode-coupled phase inverter cir-
cuitry preceded by a direct-coupled voltage
amplifier. Harmonic Distortion: less than
1% from 25.20,000 cps within 1db of 70

g, b [y + . ' watts. Frequency Response: =% db 10
P e LT 1 g, ~ T e ,,' . 50,000 c¢ps.
— — &= ) ] . o L - . 4 ST40: Highly stable Williamson-type power
= . F s A kb E L .\ - amplifiers. Harmonic Distortion: less than
+ | ot et S " 1% from 40-20.000 cps within 1 db of 40
.05 watls., Frequency Response: *1Y;db 12-
SELECTOR MODE BALANCE LEVEL BASS ' TREBLE '’ 25,000 cps.
70-WATT INTEGRATED STEREO AMPLIFIER ST70 Over 2 MILLION EICO instruments in use.
Kit $94.95 Includes Metal Cover Wired $144,95 Most EICO Dealers offer budgel terms.

AQ0-WATT INTEGRATED STEREO AMPLIFIER ST40
Kit $79.95 includes Metal Cover Wired $124.95

There's an EICO for your every stereo/mono need. Send for FREE catalog.

1]
1
1
H
! EICO. 3300 N. Bivd., L.1.C. 1, N. Y. EW-2

' Send free 32-page catalog & dealer’s name
1 [J Send new 36-page Guidebook to HI-FI for
! which | enclose 25¢ for postage & handling.
1 Name

| Address

E City Zone  State

= Add 5% in West. Turn Page For More EICO values.
HICH FIDELTY
<““"""" Listen to the EICO Hour, WABC-FM, N. Y. 95.5 MC, Mon.-Fri., 7:15-8 P.M. ©® 1961 by EICO, 33-00 N. Blvd., L. . C. 1, N. Y.
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SEE OUR OTHER ADVERTISEMENT ON PAGE 129

PEAK-TO-PEAK

L2 te-100

VTVM #232 & tUNI-PROBE &
KIT $29.95 WIRED $49.95

tY. S, Pat. No. 2,790,051
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(B)

COLOR & MONOCHROME
DC TO 5 MC LAB & TV

5 OSCILLOSCOPE #460
KIT $79.95 WIRED $129.50

G

Also available:
57 Push-Pull

Oscilloscope #425

Kit $44.95 Wired $79.95

RF SIGNAL

GENERATOR #324

KIT $26.95

WIRED $39.95

Turn Page For More £ICO Valyes
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SIGNED

AS YOU WOULD DESIGN IF YOU
WERE AN ELECTRONICS ENGINEER..,

Praised by the experts as Best Buys. .. m

@ By far the best professional VIVM value
in electronics; nobody but EICO brings.
you such outstanding instrument perform-
ance for so low a price! Calibration without
removing from cabinet. Measure directly p-p
voltage of complex & sine waves: 0.4, 14,
42, 140, 420, 1300, 4200. DC/RMS sine
volts: 015, S, 15, 50, 150, 500, 1500 (up
to 30,000 volts with HVP probe, & 250 mc
with PRF probe). Ohms: 0.2 ohms to 1000
megs. 42" meter, can’t-burn-out circuit. 7
non-skip ranges on every function. Zero
center.*Features EICO's exclusive UNI-PROBE:
your terrific time-saver, performs all func-
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Most EICO distributors
offer budget terms.

tlons: a half turn of probe-tip selects DC
or AC-Ohms!

B An engineering achievement unmatched

in the industry! EICO-designed for labo-
ratory precision and EICD-priced for lowest
cost. Features DC amplifiers. Flat from OC to
4.5 mc, usable to 10 mc. vert. Sens.: 25 mv/
in,; input 2 3 megs; direct-coupled & push-
pull throughout. 4-step frequency-compen-
sated attenuator up to 1000:1, Sweep: per-
fectly linear 10 cps- 100 kc (ext. cap. for
range to 1 cps). Pre-set TV ¥ & H positions.
Auto sync limiter & amplifier Direct or C
coupling; balanced or unbalanced inputs;
edge-lit engraved lucite screen with dimmer

depth of internal modulation 0-50% by 400
cps Colpitts oscillator. variable gain external
modulation amplifier: only 3 volts needed for
30% mod. Turret-mounted, stug-tuned coils
far max. accuracy. Fine & Coarse (3-step) RF
?tteirauators RF output 100,000 uv, AF output.
(] v.

@ Provides more ranges, greater ease and
accuracy, and better performance than
any competitive unit. Entirely electranic
sweep circuit with accurately-biased incre-
ductor for excellent linearity. Extremely fiat
RF output. Exceptional tuning accuracy. Hum
& leakage eliminated. 5 fundamental sweep
ranges: 3-216 mc. Variable marker range:
2-75 mc in 3 fund. bands, 60-225 mc on har-
monic band. 4.5 mc crystal marker ostc
crystal supplied. Ext. marker provision. At-
tenuators: Marker Size, RF Fine, RF Coarse
{4-step decade). Narrow range phasing con-
trol for accurate alignment.

©Speed_y, simple operation, unexcelled
sensilivity and accuracy; superb elec-
trical and mechanical design. Tests all
receiving tubes (Picture tubes with adapter),
n-p-n and p-n-p transistors, Composite indi-
catien of Gm, Gp & peak emission. Simul-
taneous selection of any one of 4 combina-

control. tions of 3 plate voltages, 3 screen voltages,
More features and versatility, more 3 ranges of continuously variable grid voit. <
range and accuracy than in generators  age (with 5% accurate pot.). Sensitive 200 ;
costing three to four times as much, 150 k¢ va meter. 10 six-posilion lever switches:
to 435 mc with ONE generator in 6 fun-  freepoint connection of each tube pin. 10 2
damental bands and 1 harmonic band! push-buttons: rapid insert of any tube ele- *+
*1.5% frequency accuracy. Colpitts RF ment in leakage test circuit. Direct reading =
oscillator directly plate-modulated by K-  of inter-element leakage in ohms. New gear-
follower for improved modulation. Variable driven rolichart. CRA Adapter $4,50. N
/.—-\ m 3
= " \
- : P YR
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(G | DYNAMIC CONDUCTANCE 2
TV-FM SWEEP GENERATOR DL Sl r
R ot bya 1843 KIT $69.95 WIRED $109.95 ©
$69. $ -5 Complete with steel cover and handle k-
£y r=e
P ol ~» = 1
—— J =
L @ ‘"
: 0 b i
mot _ 6 & 12V Battery
Power & Bias Eliminator
All Transistor Supply for DeLuxe Tube Tester #625 | & Charger #1050
Portabie RA-6 Transistorized Multi-Signal Kit $34.95 Kit $29.95
Kit $29.95 Eqpt. #1020 Tracer #147 Wired $49.95 Wired $38.95
Wired $49.95 Kit $19.95 Kit $24.95 Pix Tube Test #1060 Kit $38.95
less batlery wired $27.95 wired $39.95 Adapter $4.50 | Wired $47.95
- I €ico 33.00 Northern Biva. L.1.C. 1, N.Y. EW-2 |
¥ - - T i
I Show me HOW TO SAVE 50% on ([J Test instruments |
! | O Hi-Fi O Ham Gear. Send me FREE Catalog, name i
H » @ g { of neighborhood dealer, [J Send free Short Course ]
s o 9 & l for Novice License. |
Kit $24.95 | Name :
ired $29.95 R-C Bridge & R-C.L
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The
adio-Frequenc
Plasma Torch

By CHARLES RODDY, Product Manager
& BERT GREEN, Applications Engineer

Amperex Electronic Corperation

generate heatls approaching the temperature of the sun, electrons compared to the heavier ions causes the

vet without consuming any fuel or electrodes. The torch
operates by using the energy of a high-frequency electro-
magnetic field to dissociate and ionize gas molecules into
clectrons and positive ions, and then allowing them to re-
combine. When this occurs, the absorbed energy is given
off in the form of heat.

‘The field that does the work is produced by an or-
dinary high-frequency or microwave transmitter. Al-
though many gases can be utilized, the torch shown
on the cover of this montlys issue employs
ordinary nitrogen gas. Since the gas is never
actually consumed, but simply breaks up
and is recombined, it can be used again
and again. Temperatures ol over 3000
degrees C have already becn achieved
and experiments are now under way
to reach the 5700-degree C tem-
perature of the sun's surfacc.

Another unique characteristic
of the plasma torch is that none
of its parts ever heal. As a
matter of fact, when the
small piece of metal that
produced the shower of
sparks shown on the cover
was removed from the
torch, the nozzle was
found to be cold to the
touch. The whole unit
should then be long-
lasting with only the
tubes used in the r.i. por-
tion requiring replace-
ment. The torch is small
enough to be mobile, sim-
ple in design, and not diffi-
cult to construct. The high-
frequency prototype was not
expensive to build, though micro-
wave versions would cost more.

What Is Plasma?

A plasma may he defined as a mass
of ionized gas in which the concentrations
of electrons and positive ions are in equilib-
rium. A plasma has an outside negative sheath
similar to the space charge that surrounds heated

THE “PILASMA TORCH" is a device that uses an r.f. field to cathodes in electron tubes. The greater mobility of

electrons to move outward and produce a sheath.
If the enclosed volume is large compared to the
thickness of the negative sheath, we have a plasma.
Otherwise we have a simple accumutation of charges
and the mass does not, in general, exhibit the use-
ful properties of a plasma.
Plasmas are generally confined to a specifie
volume such as those found in mercury-vapor
rectifiers, neon tubes, or other types of gaseous
clectron tubes. In this form they have been
with us since the early Geissler tube or the
Crookes tube,
The similarity in behavior of the upper
ionized laycrs of the Earth’s atmos-
phere to what takes place in gasc-
ous eclectrical discharges led to
the study of plasma physics. Di-
rections [ollowed by this re-
scarch have been diversc.
Research is being done in
many centers on the use of
plasma discharges to guide
or drive projectiles by
means of a plasma engine.
These applications use the
“pinch effect,” in which
the plasma is actually
compressed by intense
surrounding magnetie
fields.

Another line of inves-
tigation concerns the
production of the very

high temperatures needed
for thermonuclear reac-
tions. In the electronic field.
investigations are being made
in the possible production of
ultra-microwaves in an efficient
manner by means of a plasma.
The Amperer ElectronicCorporation
has recently produced two experimental
models of the plasma torch. These new types
of high-temperature generators are based upon
the storage of electrical energy and its subse-
quent release as heat from a gas plasma.
The action of the plasma torch depends upon the

Description of a device that uses
an r.f. field to generate heats
approaching the sun’s surface

temperature, yet without

consuming the fuel
or electrode
material.
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Construction of the 27.mc. r.f. plasma torch generator. The plasma flome may be
seen within the plastic tubing inside the tank coil. Separate power supply is used.

generation of a heat producing plasma
in free space where it may be used to
heat or melt materials. The tempera-
ture of the flame is determined by the
energy exchanges in the particular mo-
lecular composition of the gas passed
through the radio-frequency field as
well as the field intensity supplied by
the v.f. generator used.

The heat is not. as in conventional
combustion, a result of oxidation or
other chemical reactions. The gas used
is virtually unchanged chemically. The
operation of the torch takes place at
relatively low pressures and low gas
velocities. By proper choice of the heat-
ing gas oné can control the chemical
composition of the material being proc-
essed. The system may prove to be more
versatile than the oxyvhydrogen or oxy-
acetvlene flame for this reason. Solid
materials introduced into the flame pro-
mote recombination at the surface ex-
posed to the flame. The temperatures
resulting are extremely high,

Oxidation or reduction reactions may
be accomplished by means of the plasma
flame or it is theoretically possible to
accomplish useful work in a closed
chamber using any gas which. by its
chemical nature. provides a proteetive
atmosphere.

A typical gas reaction which is use-
able is the dissociation of nitrogen from
N into N+ N 2-24.3 eclectron volts. Each
molecule of nitrogen dissociated stores
encergy equal to 24.3 electron volts as
the gas enters the radio-frequency field
and liberates this energy as heat as it
leaves the field recombining in the
plasma flame.

It becomes possible to melt such ma-
terials as zirconium oxide (melting
point 2720°}, molyvbdenum (2600°), or
tungsten (3380 ) in the center of the
plasma flame,

The two experimental approaches fol-
lowed in the construction of this device
involve a 27-me., 500-watt generator
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and a 2450-mc., 2000-watt generator.
These experimental designs are similar
to the generators originally built and
tested at Valro G.M.B.H. in Hamburg,
and described by Ole Scholz (Sonder-
druck aus “Umschau fur Wissenschaft
und Technik™ '59.23 S716-717).

The 27.5-mc. Oscillator

The oscillator tube chosen for the
500-watt (plate-input power) gener-
ator was the Ampcrex 5866 triode. This
tube combines small size, ruggedness.
and good high-requency characteristics.
A heavy graphite anode insures goocl
performance and long life under widely
varying load and plate dissipation con-
ditions. The generator delivers about
250 watts into the load at 27.5 mc.

The schematic diagram and parts list
are given in Fig. 1. This will be recog-
nized as a conventional tuned-plate
untuned-grid oscillator. Although the
grid circuit appears to be tuned, the
function of C, is merely to vary the feed-
back by econtrolling the effective induct-
ance of the grid tank circuit. An alter-
native method would be to vary the
inductance of L, Parallel feed is used
for the plate circuit through the radio
frequency choke RFC..

The plate is capacitively coupled to a
tap on the output tank eircuit and the
bulk of the eircuit capacity (C-:) is con-
nected to the same tap on the coil. Ac-
tually the capacitance of the flame to
ground is in parallel with the entire
coil. This arrangement allows a voltage
step-up and provides approximately 5
kv. of r.f. at the tip of the torch.

Water cooling is used for the tank
coil and tip in the following manner.
The tank coil is formed from ‘%-inch
tubing with }{g-inch tubing inserted. It
becomes possible to cool this assembly
by passing water at ground potential
into the “*4-inch tube and using a return
path through the #is-inch tube. Isola-
tion hoses are thus dispensed with.

www americanradiohistorv com

The torch tip (Fig. 2) is constructed
of '4-inch (inside diameter) tubing with
an internal divider. This is connected so
that it permits the cooling water to go
up one side of the torch from the -
inch tubing and return from the other
side of the torch via the #{4-inch tubing.
The tip is internally eountersunk to al-
low the water to pass the tip and return
down the other side of the torch. The
malerial used for the tip itself is molyb-
denumi. A Lucite or polystyrene tube
serves to contain and direet the gas
flow.

Oscillator Adjustment

The plate circuit tap point on the
tank coil and the degree of feedback
are adjusted to obtain matched opera-
tion with an ignited flame. This tap
point is approximately two turns from
the grounded side of the tank coil.

Typical values found when operating
under full load (flame ignited) and no
load conditions (no flame) are as fol-
Jows. In this case low-pressure air was
used as [uel.

fr————

R — 3000 ohm, 50 ., res.

Cr— N3 upi. per sect. butterfly cap. (Juhnson
167.21 Type L. or equiv.)

C+—25 ppf.. IS kv. cap, (Centralab 8§57.252,
ar equiv.)

Cu Ca—800 upf., § kv, cap. (Centralab
8588-506, or equiv.)

C.. €5, Co, Co—008 pf., 1 kv, disc coramic cap.

C:. C.—.00F uf., § kv, cap, (Censralab
E588-1000, or equiv.)

Li—4 turps 216 wire, 1” diameter, 2” long

Lo—13; turns 33" copper tubing, 3" diameter,
33" long (with ¥s” tubing iuside }

RFC—%" x 247 ceramic form, closewnund
with 222 d.s.c. wire

Tr—6.3 v., 5.4 amp. fil. transfurmer

M — 100 ma. d.c. milliammeter

M. 250 ma. d.c. millinmmeter

Vr—5866 tube

Fig. 1. Schematic of the 27-mc¢. torch.
FULL LOAD NO LOAD
Plate volts 2500 v. 2500 v,
Plate ma. 210 ma. 72 ma.
Grid ma. 60 ma. 80 ma.

To ignite the flame the generator-
tube filament is first energized and
allowed to warm up for a few minutes.
Water is fed to the cooling system, and
the gas flow started through the Lucite
tube which encloses the toreh tip.

It is necessary to temporarily provide
a source of free electrons in order to
start the ionization process which re-
sults in the plasma flame. A simple
means of accomplishing this is by
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PLASMA
FLAME ™

TORCH
ASBEMBLY

SUPPLY
VOLTABE
LEADS

TRAVELLING

/ DETECTOR

SLOTTED

LINE

View from the rear of the microwave torch, The slotted line and travelling detector
are used to keep a check on the standing-wave ratic between magnetron and tip.

“sparking” the torch tip by means of
an auxiliary electrode which is
grounded through a 10-megohm resis-
tor. Free electrons liberated by this
discharge are accelerated in the r.f.
field until they acquire enough kinetic
energy to cause dissociation of the gas
molecules in the field.

This process is cumulative because

Fig. 2. Details of 27-mc. tank coil ond tip.
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of multiple collisions, creating in turn
more electrons until considerable en-
ergy is extracted in this manner from
the r.f. field. Recombination occurs
when the dissociated gas leaves the in-
tense r.f. field and the energy released
causes the gas to glow as in a normal
flame. While this flame has the normal
appearance of a coal gas flame, there
is no actual combustion present. The
gas, in general, is virtually unchanged
as it leaves the torch (unless a chem-
ically reactive mixture of gases is used).

It will be found that there is a rather
critical balance between power output
of the generator and the gas velocity
provided, if a steady flame is to be sus-
tained. This will require some adjust-
ment.

Microwave Torch

The microwave torch illustrated on
the cover and in Fig. 3 is a much more
elaborate and powerful design. Using
Amperex tube type 7292, a water-cooled
¢.w. magnetron originally designed for
microwave oven applications. this torch
provides a plasma flame from a power
input of 2 kw.

Temperatures in the 3000 to 4000 de-
gree Kelvin range are easily achieved
and many high melting point materials
have been satisfactorily fused. The
torch tip uses a special coaxial con-
struction matched for operation at 2450
me. An air dielectric coaxial line links
the magnetron directly to the torch tip.
Suitable matching devices have heen
provided. These are plunger-type short-
ing collars which are adjusted during
operation to present a lower standing-
wave ratio to the magnetron. The torch
tip is water cooled through two concen-
tric tubes which terminate at the tip
in such a manner that the water cools
the tip and returns via the outside tube.
Little water is required since the tip
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does not heat up greatly during opera-
tion of the torch.

An advantage of the microwave ver-
sion is that the geometry of the torch
in useful applications lends itself better
to a coaxial system than in the case of
the low-frequency design, This is due
to the higher frequencies used, and for
the same power output the microwave
arrangement would be much more com-
pact.

Suitable precautions must be ob-
served as far as interference is con-
cerned hecause both of these torches
radiate some radio-frequency energy.
Also the eyes should be protected from
intense ultraviolet radiation generated
by both instruments.

In the case of the microwave torch,
dangerous levels of microwave energy
were not measured at reasonable dis-
tances from the torch tip. However, as
in all high-powered microwave devices
it is necessary and advisable to monitor

PLASMA FLAME

j GAS
INLET

GAS
PARTITION

- INNER
CONDUCTOR

cw
MAGNETRON
7292
OR
7091

POWER
| SUPPLY

LY

TUNING
PLUNGERS

WATER
INLETT

WATER
o OUTLET

Fig. 3. Block diagram of microwave torch.

microwave radiation levels and make
sure that the accepted safe levels of
such radiation are not exceeded at the
body. In addition, the eyes may he pro-
tected by microwave absorhent mate-
rials that are incorporated in goggles.

Possible Fields of Use

In speculating on future uses of the
principles of the plasma torch, one
might first consider the following:

(Contimeed on puge 117)
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Is Your Multimeter Accurate?

By TOM JASKI

Guarantees permit great deviation, actual precision

is better, but proper use insures most

F YOU have worked with a multi-
meter, you have doubtless come
across the situation where an off-

value reading has made you hesitate to
pass judgment.

The reading you get is quite a bit off
the one expected, but not entirely out
of range. If your instrument is reason-
ably correct, it is worthwhile to investi-
gate the portion of the circuit involved
further. However, it may be that, al-
though the circuit is somewhat off,
there is no cause for actual concern be-
cause this deviation is simply adding to
and being exaggerated by some error in
the instrument. You then take a critical
glance at the specifications of the in-
strument manufacturer and your
doubts are increased rather than re-
solved.

For example, you may read that the
voltage scales are guaranteed accurate
to 3 per-cent of full scale and that the
resistance scales, with a fresh battery,
are accurate to 1'% per-cent of the
“length of scale used.” Accuracy of the
resistance scales may be phrased some-
what differently. For example, this fig-
ure may be given as being “within 3 de-
grees of arc of the absolute resistance
measured.” What do these specifications
mean? How do they affect your use of
the instrument? What causes these in-
accuracies?

To begin with, remember that the
meter movement itself is a mechanical
device. It has bearings, springs, and
balancing weights. If all of these are in
perfect condition., the meter will at least
give exactly the same reading, accurate
or not, each time the same amount of
current passes through the coil in the
movement. Even here, minute flaws in
pivots or bearings may introduce differ-
ences when the same reading is repeated
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with no other factors being changed.

Another mechanical c¢onsideration:
when the meter movement is lying flat,
perfectly horizontal, readings are inde-
pendent of gravity. Tilt the meter or
use it in the vertical position and grav-
ity begins to pull the pointer. If the
latter happens to be precisely straight
up, this force is balanced out. With the
pointer off-center, its own weight pulls
it down, tending to make readings too
far up-scale on one side and too far
down-scale on the other.

To offset this effect, balancing
weights are built into the pointer sys-
tem. Fig. 2A presents a simplified idea
of the arrangement. Nevertheless, they
seldom cancel out gravity altogether,
and minute differences in the weights
themselves may introduce some error,
shown exaggerated in Fig. 2B.

Aside from the movement, the mul-
timeter circuit also includes resistors.
These could be made with great pre-
cision, but at prohibitive cost. The ac-
curacy of those used is 1 per-cent or, at
best, % per-cent. Here is another source
of slight error which, however, may be
cumulatively added to other factors.

What do all of these add up to. in
terms of the limits of guaranteed ac-
curacy? Look at some of the scales of a
typical instrument, shown in Fig. 1.
Suppose you wish to take a reading on
the 10-volt scale, which is accurate to
within “3 per-cent of full scale.” Ac-
tually, this would probably be specified
for d.c. readings. with the a.c. scales
guaranteed at somewhat less accuracy.
However, for convenience, we will plot
3 per-cent ervor on the 10-volt a.c. scale.

Now 3 per-cent of 10 volts is .3 volt.
This amount of error, in terms of the
rating, may occur anywhere on the 10-
volt scale. If you are measuring 9.5
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reliability.

volts, the multimeter could indicate
anywhere from 9.2 to 9.8 volts, which is
not bad. However, if the actual voltage
measured is 3.7 volts (Fig. 1), you could
read anywhere from 3.4 to 4 volts. In
terms of the absolute voltage measured,
possible error has increased to about 8
per-cent!

Consider resistance readings. On the
scale shown, 10 ohms is close to the
center. Suppose you had a resistor
whose actual value was precisely 10
ohms. Your reading may be “within 3
degrees of arc’ of this value. How far
off is one degree? Since the resistance
scale is non-linear, the actual amount
will depend on the portion of the scale
used, but we can conveniently use the
linear d.c. scale to determine the
amount of error and then project this
up to the resistance scale. The entire
scale are for this typical instrument, on
any function or range, is 87 degrees, as
shown at the bottom of Fig. 1. The d.c.
scale conveniently has exactly 100 fine,
linear divisions. Thus each d.c. scale
division represents .87 degree of arc, and
3.45 of these divisions come to 3 degrees.

Projecting 3.45 d.c. divisions up to
and on either side of the 10-ohm point,
as shown, we see that the resistance
reading might be anywhere from 86 to
about 11.8 ohms. The higher reading is
18 per-cent off —but it could be worse.
Consider the same 3-degree difference
on the left-hand side of the scale. A 100-
ohm resistor, for example, might give a
reading anywhere from 72 to 200 ohms.
The maximum error possible would be
100 per-cent off!

Before you throw your meter away in
disgust, read on. The situation is not
really as bad as it sounds. Good practice
in use and a bit of know-how can im-
prove matters a great deal. For one
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thing, it is obviously a4 good idea to read
as high up on the scale as possible for
voltage and current, and on the right-
hand portion of the scale for resistance.
For another thing, console yourself with
this fact: when a manufacturer guar-
antees certain specifications, these are
the limits beyond which he is willing to
take the instrument back without a
murmur and give you a new one.

Actually, the meter is most likely to
be far more accurate than claimed, be-
ing particularly more accurate at the
left-hand portion of the scales than the
broad deviation permitted here by the
guarantee. Many multimeters, when
checked against ealibrating standards,
are extremely close all through the d.e.
scales and not mueh more off on a.c.

The additional error in a.e. readings
is introduced by the faet that the in-
strument contains a reetifying system
using one semiconduetor or more to con-
vert the a.c. into a d.c. that may be
applied to the movement. The action of
this system is non-lincar, particularly
when lower voltages are impressed
across it. This aeecounts for the faet
that, by way of compensation, the a.c.
seales are compressed at the left, as
shown in Fig. 1. However, rectifier be-
havior is somewhat subject to aging, so
the a.e. scales are somewhat less re-
liable over time. Even less reliable over
a period of time are the resistance
scales. In fact, they will not usually
read the same on a single instrument
for an extended period. Why is this so?

The basie resistance-measuring cir-
cuit used in most mmultimeters is shown
in Fig. 3. It is a voltage divider. First,
the voltage drop is measured across a
standard, internal resistance (with the
external prods shorted, for zero set-
ting). Then the prods are put across the
unknown resistance and a reading is
taken, effectively across the standard
resistance again, with some of the ap-
plied voltage now being dropped across
the unknown resistor in series.

Suppose the battery voltage is initial-
ly 1.5 volts, the standard resistance 1500
ohms on the scale being used, and the
meter is, for convenience in ealculating,
a 1-ma. movement with 1000 ohms in-
ternal resistance. With the prods
shorted, the zero-set control is adjusted
to make the meter read full scale, or
zero. To make the meter read full seale,
there must be 1 ma, of current through
the movement, Since the voltage ap-
plied across the meter itself and the
series potentiometer is 1.5 volts, a cal-
culation based on Ohm's law (R=E/I)
shows that there must be 1500 ohms in
this branch of the circuit. With the
meter resistance known to be 1000
ohms, there must be 500 ohms of poten-
tiometer resistance in the circuit,

This 1500 ohms is in paralle! with the
1500 ohms of R., presenting a resist-
ance of 750 ohmis across the battery. Let
us say that the inserted unknown re-
sistor is 1500 ohms. In series with the
750 ohms of the shunted meter circuit,
this comes to 2250 ohms. Current drawn
from the battery by this resistance is
approximately .667 ma., or two-thirds of
a milliampere. All of it goes through
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the unknown resistor, but it divides
equally in the 1500-ohm standard resist-
ance and the 1500-ohm parallel combi-
nation that includes the movement.
Thus the latter carries one-third of a
milliampere and (being a 1-ma., linear
movement) deflects one-third of the
way. This would be the 1500-ohm cali-
bration on the resistance scale,

To illustrate one reason for inaccu-
racy (on the left-hand side of the re-
sistance scales), suppose the unknown
were 3000 ohms instead of 1500. This
would place a total of 3750 ochms across
the 1.5-volt battery and total current

POSSIBLE ACTUAL POINTER POSITION
I ; DUE TO UNBALANCING
X

THEORETICAL (PERFECT)
POINTER POSITION

PIVOT

BALANCING
WEIGHTS

(LY {8

Fig. 2. Pointer balancing system coun-
ters pull of gravity in vertical use,
but may intreduce some error of its own.

would be .4 ma. Half of this, or .2 ma.,
would go through the movement. Since
the resistance now being measured is
twice that of the preceding example, we
might expeet that eurrent through the
meter would drop to half. However, it
has dropped to only about two-thirds
of that in the last example and one-fifth
of full-scale current, so the pointer still
deflects quite a bit. This explains the
compression of calibrations to the left.

However, we have yet to account for
increasing error with time. Suppose
that the battery has aged and its out-
put, with the meter adjusted to zero, is
only 1 volt. To get the 1 ma. of curvent
that would deflect the meter full-scale
during zero adjustment, we need 1000
ohms in the meter’s branch of the
parallel eireuit that is across the bat-
tery. Since this is the resistance of the
movement itself, the zero-adjust control
is entirely out of the circuit. Now the
parallel combination of the meter and
R. comes to 600 ohms.

With the circuit in this eondition, let
us once more measure the 1500-ohm
“unknown"” resistor that was used three
paragraphs back. The entire resistance
across the 1-volt battery is 2100 ohms,
and total current is .4761 ma. To de-
termine how much of this passes
through the meter movement, we can
no longer simply divide by two, since
the resistances of the two parallel
paths are no longer equal. Actually, 60
per-cent of this current goes through
the meter, or .2857 ma. Comparing this
with the .333 ma. of current when the
same resistor was measured with 1.5
volts from the battery, we find that cur-
rent, and therefore the amount of de-
flection, has dropped more than 14
per-cent.

The resistance reading will be too
high, but the degree of error can he
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much more than 14 per-cent. Remember
that an error in pointer deflection is
generally reflected in greater calibra-
tion percentage error with respect to
the absolute value being measured. Also
remember that mechanical and other
accumulated inaccuracies must be con-
sidered, Thus, in time, resistance read-
ings can become surprisingly unreliable.

When your internal battery is fresh,
and you are careful to set the zero ad-
justment accurately, aad you read as
high up on the scale as possible, your
resistance measurements will be far
from perfect, although error will be
tolerable. If you are careless in meeting
these conditions, you may be wasting
time by taking readings at all.

What does all this mean in terms of
use? In service work and most other
applications, it means little. For one
thing, voltage measurements, usually
d.c., are the main duty of the meter. As
far as resistance checks are concerned,
it is seldom that the instrument serves
as much more than a continuity checker.
The most frequent resistance defects,
sueh as shorts or open conditions, are
gross in nature and will show up despite
inaceuracy. The allowable toleranee for
most resistors used in radios and TV
sets is quite broad, so that a meter of
only recasonable aecuracy will generally
suflice,

In certain types of laboratory work or
in designing eircuits for publication
that might contain critieal values, the
ordinary, uncalibrated ohmmeter is
elearly not the instrument to use to de-

-
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Fig. 3. In chmmeter circuit, unknown
R is made part of a voltage divider.

termine resistances. However, much can
be done in the way of using the multi-
meter itself to provide far greater accu-
racy than is customary for this type of
instrument.

The instrument’s calibration can be
cheeked so that eonstant, inherent error
is known and compensation can be made
for it. Output voltage of the internal
battery can also be checked, so that the
latter can be replaced when this value
begins to fall off. As to accurate resist-
ance measurements, there are various
indirect methods for taking readings.
using the multimeter, that are far more
accurate than the technigue of using
the ohmimeter section directly. How-
ever, these measures are another
matter, which can take the form of
other articles. The important thing, at
this point, is that the user should know
of the possible hazards. From just the
information already covered here, he
can minimize the chance of error con-
siderably. -30—
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tled into a pattern of gradual change

and improvement rather than one of
revolutionary or radical innovation.
Take such developments as the use of
transistors or the wide-angle, short-
necked picture tubes that are return-
ing closer to the truly rectangular
shape, some with integral safety glass.
These were all with us last year, but
there has been no avalanche this year
of transistorized TV setls, and many
new receivers continue to use earlier
CRT's.

Color television is another case in
point. Receivers continue to be pro-
duced at a steady, even increasing,
pace; but there are no signs that an
avalanche will develop in 1961. RCA4 no
longer stands alone as a color-set man-
ufacturer; one or two makers not yet in
the picture report themselves ready to
get into color during the year; but RCA

IN RECENT years, TV design has set-

Fig. 1. Exploded view of the newer and
smaller turret tuner adapted by Admiral.

NEW
TV DESIGNS

FOR

IR

By WALTER H. BUCHSBAUM, industrial Consultant, ELECTRONICS WORLD

Those who service sets. as well as
those who own them, should be happy
to learn that engineering departments
are growing increasingly concerned
with the problenis of service. A few stal-
wart manufacturers have championed
this cause all along: but, during the
past year, practically all of them have
taken some worthwhile steps to ease
the lot of the service technician.

For example. printed boards are now
almost universally marked with com-
ponent values, test points, and other
such helpful data. In addition, the tech-
niques for making these boards seem to
have improved to the point that they
are, in themselves, quite reliable. As in
any receiver, component failures are al-
ways possible; but now it is easier for
the technician to locate and repair these
defects.

In the view of anyone who has ever
repaired a TV set, accessibility is the

The year has seen no revolutions, but the trend of change

is heartening. There is greater emphasis on serviceability

and quality, less on troublesome gadgets of doubtful value.

will continue to carry the major portion
of the output and moderate gains in
color-set ownership will be made.

It is interesting and perhaps gratify-
ing to note that many novelty features
of recent years seem to have been aban-
doned. Clock timers with or without
programming facilities and pneumatic
controls are no longer in evidence, for
example. TV manufacturers may be
realizing something that even the auto-
mobile industry shows signs of accept-
ing: the consumer buying a television
set (or auto) is interested in just that,
and is not necessarily trembling with
eagerness for fancy gadgets that some-
times seem to have no other purpose
than to confound the service problem.

3a

Fig. 2. This detail of the compact tuner
shows coils wound directly on plug-in
strips and novel detent-contact system.

REAR OF
TUNER

LEFT SIDE
OF TUNER

DETENT
SPRING

CONTACTS
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watchword that should be engraved on
the drawing table of every chassis de-
signer. Many of the new 1961 models
are examples of the type of mechanical
layout that could and should have been
incorporated in TV sets for the last
decade. If the trend continues. one may
seriously hope that. in another few
years, it will be possible to work on
most TV sets without having to skin
knuckles or remove a dozen screws.
Two electrical features show signs of
gaining in popularity. One is the use of
a thermistor in the vertical-output cir-
cuit; the other is a power transformer
followed by a voltage doubler, The
latter arrangement uses a 1:1 trans-
former for isolation without step-up,

ELECTRONICS WORLD
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followed by two semiconductor recti-
fiers in a doubler circuit to provide
about 250 volts of “B+." Apparently a
configuration of this type is now Jess
expensive than a step-up transformer.
The thermistor, a resistor whose ohmic
value decreases with increasing tem-
perature, cancels the effects of warm-
up in the vertical deflection-yoke wind-
ings and in the output transformer.
Without it, picture height would tend
to be greater immediately after the set
is turned on than it would be a few
minutes later.

Admiral

At first glance. it would appear that
most of this manufacturer's 1961 models
are the same as those in last year's line.
Closer scrutiny reveals some new and
interesting features. Admirel now
marks parts numbers, conductor identi-
fication, and other pertinent data right
on top of the printed-wiring boards. Ac-
cessibility and ease of tube replacement
have also been given consideration.

Another feature that can aid in many
troubleshooting situations is the ther-
mal-overload circuit breaker, which is
connected in the “B—" lead. In most
models, it is wired through the yoke
connector plug, so that “B+" is inter-
rupted when the yoke is disconnected.
There has also been some innovation in
receivers designed to operate by remote
control. The receiving portion of the
remote-control circuit is a 7-transistor,
ultrasonic unit.

Another interesting item is a new,
miniaturized v.h.f. tuner. An exploded
view of this turret tuner is shown in
Fig. 1. The greatest point of difference
between it and earlier front ends using
turret drums is in the design of the

Fig. 3. This Hoffman chassis comprises
4 accessible assemblies framing the CRT.

channel plug-in segments, one of which
is shown to the extreme left in Fig. 1.
Instead of having separately wound
coils mounted on each segment. the coils
are wound directly on the plug-in strips.
This is shown more clearly in Fig. 2. The
design of the contacts and detents is
also novel,

The small size and lowered cost are
probably the greatest attractions of
this front end. but it does have many
excellent electrical  characteristics.
However. certain precautions are worth
noting when it must be handled. For one
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thing, when it becomes necessary to re-
move plug-in strips. care should be
taken to avoid disturbing the position of
the coils on this “form.” Also, when it
becomes necessary to clean tuner con-
tacts, the cleaning compound used
should not be permitted to run onto the
coils.

Andrea, ATR

Following previous practice, Andrea
continues to concentrate on hand-wired
chassis of conservative design. Greater
attention is evidently heing given to the
export market. A model is available in
which the power transformer and the
“B+" filter system have been rede-
signed for operation on 30-cps a.c.

American Television & Rudio con-
tinues its policy of gradual product im-
provement rather than the rigid intro-
duction of new models every year. This
year's hand-wired, conservatively de-
signed sets use essentially the same cir-
cuits that appeared in last year's line,

Fig. 4. Transistors and other parts are all
on rear deck of Motorola's '*Astronaut.”

There appears to be a major effort on
quality control.

Emerson, DuMont

Since obtaining rights to the use of
the DuMont name, Emerson has begun
to offer two lines of TV sets available
through separate dealerships. The Du-
Mont line is a deluxe series, It features
transformers in the power supply. hand-
wired chassis, and various combination
units that include high-fidelity facil-
ities, phonographs, and stereo. Power

DRIVER

@ S

Fig. 5. The “Astronaut’'s’’ distinctive hori-
zontal-output and high-voltage circuit.
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tuning and ultrasonic remote controls
are available on many models.

The Emeirson line of TV receivers
consists of two main chassis models.
One, the even-numbered series from
1524 to 1538, uses no power transformer
and is actually an a.c.-d.c. moadel. A
single silicon rectifier provides about
+130 volts, which powers all circuits.
The second is the 1600 series, which
uses the conventional 53U4 circuit. A
large. single, printed-wiring board con-
tains most of the receiver circuitry. For
easier troubleshooting the tube pin
numbers. functions, and many voltages
are printed on the underside of the
board, in addition to the new, conven-
tional, top markings.

General Electric

Practically all of the basic receiver
circuitry used in last year's receivers is
found again in the 1961 models. This
company has joined others in offering a
TV-stereo combination model and has
also introduced a new ultrasonic, tran-
sistor remote-control unit. To keep the
service technician reasonably happy. the
marking of printed-wired boards has
been made more legible and some addi-
tional information is now included.

G-E apparently has branched out into
a field previously pursued mostly hy
small companies in offering special TV
receiver models for motel installation.
Custom features found among the vari-
ous models include a volume-limiter
control, which is adjustable only with
a long screwdriver. The guest who
carries such a tool and knows how to
use it presumably is too considerate to
blast his neighbors. On certain models,
an extra speaker is added at the rear
of the set and connected to the central
paging system. This, of course, reaches
even the non-TV viewer. For installa-
tions catering to a really sophisticated
clientele, a TV set with a 7-position
selector switch is available. This gives
the guest a choice of either TV, one of 4
radio programs. vecorded music or, in
the “off” position, silence and rest.

Hoffman Electronics Corp.

This company offers a wide variety of
TV sets this year. with models ranging
from a 19-inch portable to deluxe re-
ceivers which include such features as
automatic brightness-level control
geared to ambient light levels, remote
control, including a ‘‘zoom” control for

OuTPYT

1524

HY
YOKE

80057
iz -92v.

35


www.americanradiohistory.com
www.americanradiohistory.com

Fig. 6. Six plug-in sub-chassis on main deck are used in this
Setchell-Carlsen receiver. They simplify many service chores.

increasing picturce size by as much as
257¢. This latter feature uses a simple
relay which switches a resistor in the
lieight eircuit and a capacitor in the
flyback section. The brightness-level
control consists of a light-sensitive re-
sistor which is part of the brightness
resistance network., As special feature
for the service technician, some Hoff-
maun sets have a unique arrangement of
four sub-assemblies which are mounted
on a frame around the picture tube. This
construction is shown in Fig. 3 and per-
mits access to every tube with the back
cover removed. When the wrap-around
cabinet is removed, the bottom of ecach
sub-chassis becomes completely acces-
sible.

Motorola

This manufacturer's TV line includes
at least one outstanding innovation that
deserves somewhat more comment than
simple honorable mention. It is the first
transistorized TV receiver, for battery-
portable or line-cord operation, that
uses a CRT of reasonably large size—
19 inches. diagonal mmeasurement. Space
permits neither a detailed circuit de-
scription nor a full enumeration of all
features that are novel or technically
interesting. Some coverage has already
appeared in this publication (*19-inch
Transistor TV.” July 1960. page T70).
Nevertheless, some highlights are worth
conmment.

As shown in Fig. 4, the recar of the
set consists of one deck which contains
all of the transistors. mwounted in in-
dividual sockets. together with a power
transformer, flvhack transformer, and
batteries. The power transformer is a
step-down affair forr operating the re-
ceiver directly from the a.e. line (ap-
proximately 22 volts of d.c. neceded) or
for re-energizing the rechargeable bhat-
tery. Using 23 transistors ancd 12 diodes.
the set consumes only 40 watts, Design
philesophy goes beyond that of a port-
ale receiver, It anticipales the possi-
hility that future sets intended for use
in the home may also be transistorized.

One ol the more unusual circuits in-
volves the horvizontal-output system,
which provides deflection power and
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high voltage for the CRT from a “B+"
source of only 195 volts. A simplified
version of this eircuit is shown in Fig. 5,
Note the h-v rveetifier, the miniature
1S2A, which is the only vacuum tube in
the design. The damper tube, however,
is replaced by a semiconductor diode,
but a separate (liode is used to develop
the boosted voltage, which is 92 volts
below ground. This voltage is used in
series with the positive 22 volts avail-
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Fig. 8., This Sylvania remote-control

receiver uses one tube for several jobs.

Fig. 9. Zenith flyback transformer with
new insulating cup prevents h.v. trouble.
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Fig. 7. This Philco '‘component pack’ connects to the printed
board. Note ease with which individual parts can be removed.

able from the battery to provide 114
volts d.e. to bias the picture tube and
to be applied to its first anode.

To obtain sufficient horizontal drive,
a driver amplifier follows the osciltator,
and in turn feeds into an emitter-follow-
er buffer stage. The actual horizontal-
output amplifier, which then follows,
employs two transistors in a variation
of push-pull circuitry that is not en-
countered too often, Inputs to the two
power transistors are in parallel through
separate transformer secondaries in the
sime phase. However d.e. voltage (the
cquivalent of “B—"" is applied across
the two transistors in a stacked or series
arrangement. While this arrangement
has been sometimes used in audio-ampli-
ficr output stages, its appearance in a
flvback circuit. whether tubes or tran-
sistors are used. is quite novel.

Olympic, Packard Bell

Continuing last year's trend. Olymnpic
adheres 1o established cireuitry and
emphasizes otherr aspects as new-muodel
features. Cabinet design from the stand-
point of furniture use is stressed. Hieh-
fidelity and stereo models are available.
Alost of the receivers offered are combi-
nations of TV with other units, such as
phonographs. to make complete “hone-
eniertainment units.”

Packard Bell otffers something un-
usual this year in that it is providing a
series of color receivers. including com-
bination units. For example. one madel
is being offered as a color set and com-
plete stereon svsten.

This  manufacturer’s monochrome
line includes one set without a power
transformer and two models that use
the transformer in conjunction with a
conventional SU L rectifier system. Car-
ried over from the 1960 line is the re-
mote-control system and also the “con-
puter-dial” channel-indicating  panel,
whieh was deseribed last year. An inno-
vation on the model 197-1 is the teacart
on which this receiver is mounted. The
metal cart is designed to act as the
antenna for the set, so that it can be
moved abouwt {o any place where e, is
availableawithout having to worry about

(Continved aon page 114)
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Communications Engineer, State of Wisconsin

Speaker

— NT A LS Connections

Practical working knowledge of sound-system design and servicing—a field
that will allow the technician to supply an additional profitable service
as well as to gain entry into the field of industrial electronics.

many services in our modern world.

The design and scrvicing of sound
systems for schools, offices, stores, fac-
tories, shopping centers, hospitals.
homes for the aged, and institutions can
he a profitable business or a money-
making adjunct to an existing radio,
TV, and electronics service establish-
ment. These sound systems may be in-
stalled to provide music for entertain-
ment or background, paging, as an aid
to locating personnel, or as office,
school, and plant intercommunication
systems. Special systems are being in-
stalled to aid plant security and to pro-
vide entertainment for invalids and
hospital patients, The use of sound sys-
ten:s to aid business efficiency and to
help in the operation of institutions of
various sorts will undoubtedly increase.
A practical background in the funda-
mentals and operational principles of
sound systems is essential for anyone
who wishes to realize the potential
profits of this growing business. The
purpose of this series is to provide a
practical working knowledge of sound-
system design and servicing.

SOUND systems arc pcrforming

Requirements

With the advent of much activity in
the high-fidelity field, we have been ex-
posed to many “requirements” as far as
frequency responsc, distortion. and noise
arc concerned. It is claimed that the

frequency response range must be very
wide (some claim as low as 5 cps and
as high as 100,000 cps), distortion must
be practically at the vanishing point.
perhaps even less than one-tenth of 19,
and noise must be virtually non-cxistent
in a good hi-fi sctup. A considerably
narrowed frequency response, morce dis-
tortion. and some noise are entirely ac-
ceptablc in most sound-system work.
Microphones, amplifiers, lines, line-
matching transformers, and speakers
should all be chosen for the perform-
ance, reliability, and economy factors
peculiar to a job. Components matched
to the specific job usually produce the
most satisfactory installation.

For the installation of a system where
the interest is only in the intelligibility
of voice—for example, a high-level pag-
g system in a noisy factory area--a
frequency response of 200 to 3000 cps
is preferred and adequate, a distortion
level of up to 15% can be tolerated, and
the amplifier noise level could be 147 of
the average voice power produced by
the sound system (20 db below average
voice power). Trumpet-type horns with
limited frequency response and high
power handling capacity and an ampli-
fier designed for high power and long
life, rather than low distortion, broad
frequency response, and low noise would
be preferred. Operating machinery in a
factory area will generate a high level
of sound below 200 cycles, and any addi-
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tion of frequencies of 200 cycles or lower
from the paging system could reduce
the intelligibility and the effectivcness
of the system.

In ordinary one-way or two-way voice
systems an over-all frcquency rcsponse
of 80 to 5000 cps, a total distortion ol
107% or less, and a noise level of approxi-
mately 1/10 of 1% of the average sound
power of the voice (30 db below average
voice power) will provide good voice
communication and allow identification
of voices. For such systems, cone-typc
speakers and ordinary amplifiers rang-
ing in power from 2 to 100 watts would
be used. If fans or room air conditioners
contribute a background noisc level of
200 cps and below, it may be desirable
to limit the low-frequency response of
the system,

The requirements of a system for the
distribution of music vary widely de-
pending upon use and individual prefer-
ence. An “ideal” music distribution sys-
tem might have an over-all frequency
response of 20 to 20,000 cycles. a total
distortion of 1% or less, and a noise level
of .001 of 1% of the average music level
of the music system (50 db below aver-
age music power).

Objection from '‘golden ears’ consid-
ered, a good practical music distribution
system suitable for background or en-
tertainment use would require an over-
all frequency response of 50 to 8000 cps.
an over-all distortion of 5% or less, and
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a noise tevel of 1/100 of 177 of the aver-
age sound level of the music 140 db be-
low average music power). In shopping
centers, noisy oflices, and any locations
where the background noise level is
high. a top frequency response of 5000
cps is suflicient. An important consider-
ation in music systems is the sclection of
cquipment designed lor continuous us-
age.

Selecting Equipment

In selecting equipment, attention (o
some of the detailed equipment specifi-
cations amd the cnvironment under
which the equipment will operate, will
save time and money initially, and pro-
vide the veliability of serviee intended.
Anmplifiers should he located (o provide
good component ventilation: tube ageing
should be considered in sensitivity and
noise requirements tnormal tube ageing
can refluce sensitivity and o1 increase
hoise from 10 to 200 ), A visual inspec-
tion ol components and workmanship
can he a great help in determining qual-
iy, A heavy frame. a strong magnetic
field, a spider or diaphragm-mounted
voice coll, and cone treatment il the
speaker is to be used in a nwoist environ-
ment, will contribute much to the effi-
cieney and the service life of a speaker.
The distribution lne should he 1lexible
and smooth for casy conduit pulling,
and designed to operate at the amubient
temperatwre encountered, Any shielding
should be at least 9070 effeetive and an
over-all covering should be provided.
The wire size should be large enough
to transmit the required power without
excessive foss, Any matehing transtorm-
cers should he of good quality., A nar-
rowing ol frequency response, excessive
power loss. and the introduction of dis-
tortion into the system are the penalties
for using poor matching transforniers.

Distortion introduced by poor mitch-
ing transformers appears not only in the
speaker connected 1o the faulty output
transformer but also in the primaries of
other matcehing tramsformers connected
to the same line and, if sufliciently se-
vere, this distortion may affect any
other speikers connceted to different
oulput taps of the amplifier driving the
line. A good matching transformer will
transmit the hequency band required,
will have an insertion loss of not more
than ' db (a loss of approximately
107¢ of the power bheing transmittedr,
and will introduce 177 or less distortion
over the band of frequencies being
transmitted.

In designing and installing a sound
system, the use of components with the
best “laboratory-type’ specifications is
neither desirable nor good business in
most cases, Ah example in point would
be the general use of the new “low
efliciencey™ speakers and baflles, designed
for broad frequency response, A realistic
appraisal of the performance of avail-
able components coupled with the re-
quirements of the particular system be-
ing designed will increase both buyer
and contractor satisfaction. Since the
contractor many times assumes the re-
sponsibility for installation and service.
one of his primary interests will be costs
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both during and after installition. Se-
lection of quality components which can
be easily installed vresults in real econ-
omy of installation and operation.

In addition to frequency. distortion,
and nmse considerations, the "regula-
tion” of an amplifier should be consid-
cred. The output voltage of an amplifier
with good regulation should not drop
more than about 237 from no-load to
full-toad. A drop of 2537+ in output volt-
age represents a reduction of just 2.5
decibels.

In a system of multiple speakers.,
speakers may be switched “on” and
“off " without providing compensating
loads, il the power amplifier has good
reculation, There will be no objection-
able change in volume as speakers are
switched if the voltage regulation of the
power amplifier is 3 db (a voltage drop
ol about 3071 o1 betler from no-load
to full-load.

Anamplifier with poor regulation will
require the use of compensating resis-
tors to eliminate objectionabte volume
changes as speakers are switched, will
require more complicated switching to
insert and remove compensation, and
may result in annoying scratehes and
pops in all speakers on the system when-
cver switching takes place. The output
regulation of an amplifier can be im-
proved considerably by connecting a
permanent “idling” resistive load to the
output of the amplifier. This resistor
should dissipate from 3 to 5'¢ of the
rated amplifier output continuously as
heat. Thus the amplifier will not be re-
quired to operate from no-load 1o tull-
load but from a 3 to 57 load to full
load. The amplifier regulates poorest at
very Hght loads and component-damag-
ing electrical nransients are greatest at
light loads. ‘The use ol this idler resistor
results in improved regulation charac-
teristics and some increase in amplifier
parts life. I part of the speaker load
*an be permanently attached, it will. of
course. provide the same help as the
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“idler” resistor in providing a load.

Speaker Connections

The proper connection ol a speaker
load 1whether a single speaker or a
number of speakers) to a poswer ampli-
fier is a major factor in good sound
distribution, ‘T'he output transformer of
a power amplifier has a sccondary wind-
ing which usually has several impedance
“taps” which are expressed in ohms
taudio impedance), and the most com-
mon are 4, 8 16, 125, 250, and 500 ohms,
Ordinary speaker impedances are 4, 8,
and 16 ohms, Maximum power transfer
occurs when the load is matcehed to the
outpul impedance. and a common way
1o connect a speaker to an amplifier is
to an ouiput tap of like impedance,
... connecting a 16-ohm speaker 1o a
16-ohm output tap. The impedance of
the speaker would be "matched” 1o the
oulput impedance of the amplifier and
any adjustment in sound ltevel would
be made by using a volume control on
the amplitier. When using this method
of impedance matehing, a speaker with
less power handling capacity than the
output capability of the power amplifier
can be damaged or “burned out™ by high
volume control settings. A speaker
should never bhe connected to an im-
pedance tap of higher value than the
speaker impedance, since under these
conditions the system generates fre-
quency and harmonie distortion due to
overloading and “impedance mismatch.”

Parallel Speakers

If the load consists of more than one
speaker. they would normally be con-
nected in parallel. Connecting a number
of speakers in series may present prob-
lems. Individual speaker variations and
varyving acoustic speaker loading make
it difficult to calculate sound levels in
a series speaker circuit, Further, since
the sound power being radiated by cach
speaker requires a definite voltage drop
across cach speaker (the voltage drop
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across a 16-ohm speaker drawing 10
watts of audio power would be nearly 13
volts), the voltage required on the series
line would vary with the number of
speakers and might become excessively
high in elaborate installations. Connect-
ing speakers in series would therefore
require a power amplifier with essen-
tially constant current output and vary-
ing voltage output.

Parallel speaker connections require
a power amplifier with essentially con-
stant voltage output and varying output
currents. It is presently more practical
and economieal to build a quality am-
plifier with good output voltage regula-
tion, i.c.. essentially econstant voltage
output and varying output current. Par-
allel speaker connections also avoid the
problem of having one speaker in a
series circuit *open,” ciausing all other
speakers to be inoperative, The design
of matching transformers for a eon-
stant-current series circuit would be
difficult. e.¢.. there would be mechanieal

power which each speaker will draw
when the amplifier is operating at rated
output may be caleulated by using the
following formula:
Per-cent rvated output =
output tup (ohms) x 100

speaker impedance (ohms)

E.g., il we wished to find the power fed
to one of the 16-ohm speakers
Per-cent rated output =

___“‘16100 = 25%,
and 257¢ of the amplifier output would
go to the 16-ohm speaker. If the ampli-
fier were a 10-watt unit. 2.5 watts would
be drawn by each of the 16-ohm speak-
ers and ealculation will show that 50%%
or 5 watts would be drawn by the 8-ohm
speaker.

This method of distribution at voice-
coil impedances is used [or relatively
short distances only. Since audio cur-
rents are high at voice-coil impedances,
line losses are high because, [or prac-
tical lines, line resistance rapidly ap-

ETE o nilae |

B impedance of Voice Coll or Transformer Primary In Ohms

By s 8 16 45 78 156 200 312 400 500
25 156 78 39 139 802 401 3.2 2 1.56 1.25
701250 625 312111 441 327 25 16 125 10
141 5000 2500 1250 445 257 128 100 64 50 40

 impedance of Voice Col o Transformer Prmary In Ohms_

T 625 800 1000 1250 2000 2500 4000 8000 16K 32K

25 1 78 .63 .5 .31 .25 .16 .08 .04 .02

M 70 8 425 5 4 25 12 125 63 .31 .16
741 3z 23 20 1 10 8 5 2.5 1.25 .63

Table 2. Power in watts delivered by constant-voltage lines to a voice coil of
a loudspeaker or that is delivered to a matching transformer primary winding,

problems with movable cores and clec-
trical problems because of core satura-
tion varying with frequency.

If all speakers connected in paraltel
are of the same impedance, the imped-
ance of the group is found by dividing
the impedance of one speaker by the
number of speakers, and the group
should be connected to an output tap
which 1s the same or slightly lower than
the group impedance.

If the speakers conneected in parallel
are of different impedance, the group
impedance can be calculated by a for-
mula similar to the formula for parallel
resistances. If Z; = group impedanee,
Z, = first speaker impedance, Z. = sec-
ond speaker impedance, Z, = third
speaker impedance, ete., then

1 1 1 1

Zg Z, + Z, * Zs *
....... ete. As an example, the group
impedanee of two 16-ohm speakers and
one 8-ohm speaker in paraltel would be:

11 1 1
Ze 16 i 16 s 8
1 1 1 2 4 _ 1
p7ais T T -
and Zg = 4.

This group of speakers connected in
parallel would be connected to the 4-
ohm tap of the power amplifier. The
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proaches and may exeeed voice-coil im-
pedanee as line length inereases.

In general, distribution at voice-coil
impedanee is used unless total power
loss in the lines is greater than 1 db,
or about a 209/ loss. If this loss is
greater than 1 db, an advantage is
gained by using good matching trans-
formers and distributing at higher
impedances. In a case where high-
frequeney response is important, dis-
tribution at voice-coil impedanee may
be used and high resistive losses tol-
ecrated to gain response at high audio
frequencies. The method and the reason
for this procedure will be covered later.

Series-Parallel Speakers
The foregoing calculations show that
it is impractical to conneet very many

Table 3.

parallel speakers at voice-coil imped-
ance to an amplifier output tap. Re-
membering that the output tap must be
equal to or less than the group imped-
ance to avoid distortion, four 16-ohm
speakers connected to a 4-ohm tap rep-
resent a practical limit of this type of
distribution. Five 16-ohm speakers in
parallel will have a group impedance
of 3.2 ohms and would overload a 4-ohm
tap. causing the amplifier to be unable
to deliver its rated power output with
the minimum distortion inherent in its
design.

A series-parallel connection of identi-
cal speakers is useful for impedance
matching where distribution at low im-
pedance is adequate and multiple low-
power speakers are required. If two
8-ohm speakers are conneeted in series
to form a 16-ohm group. two of these
groups could be wired in parallel and
the resulting impedance would be 8
ohms. Four of these groups eould be
wired in parallel to match a 4-ohm am-
plifier output tap. Under these condi-
tions all speakers would distribute the
same sound level and the total available
amplifier output would be divided
equally among all the speakers. The
proper seleetion of series-parallel con-
nections therefore provides a method of
matching multiple low-impedance
speakers to an amplifier. Adjustment of
individual speaker volume levels using
the series-parallel method of connection
is best accomplished by using {ixed or
adjustable “eonstant impedance pads’™
{at voice-coil impedance) in the voice-
coil circuit of cach speaker, Volume ad-
justment ol each speaker can be made
while maintaining the impedance match
to the amplifier. Any speaker switching
will require compensating resistors and
the switching problems would include
noise and volume level changes curing
switching.

Matching Transformers

The formula for “per-cent rated
output” is valid as long as the speaker
impedance is greater or equal to the am-
plifier output impedanece. This method
of calculation is a form of the “con-
stant-impedance method,” The imped-
ance of the line is considered to be the
impedance of the amplifier output tap
and the load each speaker draws [rom
the line is ealculated by the formula.
Thus a single 16-ohim speaker connceted
to 4-ohm tap would draw (4 x 100)/16
or 25%6 of the amplifier rated output. If
the speaker impedance eould be 400
ohms then the speaker would draw (4 x
100)/400 or 1% of the amplifier rated
output. To adjust the speaker imped-

Impedance in ohms of constant-voliage output taps on typical amplifiers.

— 8 10 15 25 50 70 100
_":‘.;'_I-FE; "~ 78.2 625 41.6 25 12.5 8.93 6.25
701250 625 500 333 200100 70 50
|I-I 5000 2500 2000 1333 800400 2BO 200
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16 625 125 250 500

4 56 B8 158 223 317 447
16 32 64 250 500 1000 2000
546 8 10.4 224 31.7 447 63.2
32 64 108 500 1000 2000 4000
63 89 12.6 25 353 50 70
40 B0 160 625 1250 2500 5000
7.7 10.1 155 30.6 43.3 59.1 866
60 120 240 937.5 1875 3750 7500
10 143 20 395 559 79 112
100 200 400 1563 3125 6250 12,500
14.1 20 28.3 559 79 112 158
200 400 800 3125 6250 12,500 25,000
16.7 23.7 33.5 66.1 935 132 187
280 560 1120 4375 8750 17,500 35,000
20 28.3 40 79 112 158 223
400 800 1600 6250 12,500 25,000 50,000

Table 4. Constant line voltage of impedance taps on commonly encountered amplifiers,

ance to the value giving the desired
power level for that particular speaker,
a matching transformer is used. A
matching transformer normally consists
of an iron core with a tapped primary
winding and an isolated tapped second-
ary winding. The primary winding may
have impedance taps varying from 78
to 32.000 ohms and the secondary wind-
ing will normally be designed to match
4-, 8-, or 16-ohm speakers. By connect-
ing the speaker to the proper secondary
tap and connecting the proper primary
tap to the line, the desired power can be
drawn from the line. Some characteris-
tics necessary for a good matching
transformer were mentioned earlier in
this article.

One precaution should be taken when
using matching transformers. Distortion
and excessive power losses will result if
a matching transformer is overloaded.
The power and/or voltage rating should
not be exceeded. Power and/or voltage
lower than rated will cause no distortion
or loss problems. Table 1 is a chart
showing the ‘‘per-cent rated output”
for voice coils (or transformer taps)
connected to the common amplifier im-
pedance taps. The portions of Table 1
filled in with an "x" show conditions of
overload and distortion. At first glance.
the parts of Table 1 showing very low
percentages may seem relatively use-
less. However, the power input to an
ordinary portable radio speaker is on
the order of 530 milliwatts. In hospital
and institutional sound systems an in-
put level of about 50 milliwatts is suffi-
cient and desirable for many applica-
tions. A 2000-ohm transformer tap
connected to a 4-ohm output tap, a
4000-ohm transformer tap connected to
an 8-ohm output tap, or an 8000-ohm
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transformer tap connected to a 16-ohm
output tap all show .2 of 17/ rated am-
plifier output or 30 milliwatts from a
25-watt amplifier. Assuming a good
matching transformer of about '3-db
insertion loss (1097 loss). a total of 45
milliwatts would be delivered to the
speaker.

Full output for a good ordinary mag-
netic headset is developed with a 1-mil-
liwatt input. The audio impedance of a
headset with 2000 ohms d.c. resistance is
about 8000 ohms. If this headset is con-
nected to the 8-ohm output of an ampli-
fier, it will receive 1 milliwatt if the am-
plifier is adjusted for a l-watt output,
Simultaneous headset and speaker oper-
ation from the same amplifier is possible
by using various taps and connecting
methods. Power levels should be estab-
lished for cach unit or groups of units
and proper matching transformers and
output taps should be selected. Simulta-
neous connection to more than one am-
plifier output tap. for impedance match-
ing reasons, is permissible if the total
power load does not exceed the rated
power output of the amplifier.

Constant-Voltage Method

Good modern amplifiers have an es-
sentially constant-voltage output. When
a distribution line is considered to oper-
ate at constant voltage. the “constant-
voltage method™ of power calculation is
used to determine the power driving a
speaker or a combination speaker and
matching transformer. The formula for
power is P—=E°/Z where E is the con-
stant line voltage and Z is the impedance
of the spealier voice coil or the match-
ing transformer tap.

The total power drawn by all the
speakers must not exceed the rated
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power output of the amplifier. If more
than rated power is drawn, overloading
and distortion will result. Power over-
loading produces the same result as, and
actually is, the connection of a load of
definite impedance to an amplifier out-
put tap of higher impedance.

Table 2 is a chart showing power, in
watts. for combinations of impedances
and the most commonly used constant-
voltage lines. Some of the higher power
levels shown are. of course. impractical.
They show the power which is theoret-
ically available at an amplifier tap and
although ordinary power amplifiers do
not have these capacities, they give some
idea of the speaker damage which could
result if these connections are made in-
advertently.

From Table 2 and the formulas for
constant-voltage distribution the follow-
ing characteristics will help in selecting
the line voltage which best suits the dis-
tribution system being designed :

1. For a given impedance, the 70-volt
line transfers cight times the power
transferred by a 23-volt line, and a 141-
volt line transfers thirty-two times the
power transferred by a 25-volt line and
four times the power transferred by a
T70-volt line.

2. For a given power, a 70-volt line
impedance is eight times the impedance
of a 25-volt line, and a 141-volt line im-
pedance is thirty-two times the imped-
ance of a 25-volt line and four times the
impedance of a 70-volt line.

3. For a given line length, the resist-
ive losses (I'R) in a 70-volt line are
12.5%¢ of the resistive losses in a 25-volt
line, and the resistive losses in a 141-volt
line are 3.1‘¢ of the resistive losses in a
25-volt line and 259 of the resistive
losses in a 70-volt line.

4. For a given acceptable resistive
loss. a 70-volt line can be ecight times
the tength of a 253-volt line, and a 141-
volt line can be thirty-two times the
length of a 23-volt line and four times
the length of a 70-volt line,

Matching transformers are sometimes
rated according to the constant line volt-
age for which they are designed. with
wattage ratings stamped on the primary
windings. Table 2 may also be used to
convert these wattage ratings to imped-
ances. if desired.

Where close attention must be paid to
the loss characteristic and/or the fre-
quency characteristics of a distribution
line. the constant impedance method of
calculation is advantageous since resist-
ive losses are due to impedances in series
with the line and capacitive losses are
due to impedances approximately in
parallel with the line. Table 3 is provided
as a conversion table from constant-
voltage taps to amplifier output imped-
ances for eight commonly encountered
amplifier power ratings.

Table 4 gives the opposite type of con-
version—from amplifier output imped-
ance taps to constant-line voltage and
constant-line voltage squared—for case
of calculation in using the constant-
voltage formula where power (P) in
watts is equal to E/Z where E is the
constant-line voltage and Z is the load

(Continned on puge 67)
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Expanded-Range
Voltmeter

o

HERE IS nothing new in the notion
Tof a suppressed-zero, cxpanded-

range a.c. voltmeter designed to read
around the normal value of line voltage;
nor is there a lack of descriptions of
such units that can be built conven-
iently by the user himself. In fact, the
author has described one such (“Ex-
panded-Range A.C. Voltmeter,” ELEC-
TRONICS WORLD, July 1959). However,
instruments of this kind are peak-read-
ing devices that are calibrated to read
r.m.s. voltage. The one presented here
is different in that it responds to true
r.m.s. values.

Why should this type of action be
important? A consideration of the ap-
plications of such voltmeters in general
gives the reason.

Most pieces of electronic equipment
that operate from a.c. power are de-
signed to operate at a nominal line volt-
age, usually 117 volts r.m.s. The use of
the word ‘“nominal”’ indicates that the
voltage may actually vary within cer-
tain permissible limits, usually =*=10
per-cent. The complete range of per-
missible variation will then be approxi-
mately 105 to 129 volts.

There are many reasons why one
would, at times, wish to keep the actual
voltage as close to the rated value as
possible. This would be the case if it is
desired to make certain standard tests
and measurements. Close regulation
would also be a consideration when
optimum efficiency and life of equip-
ment are factors.

When equipment is operated at a
voltage that is too low, the life of such
components as tubes may be prolonged
considerably, but performance will suf-
fer. In the case of a TV receiver, for
example, there may bhe insufficient
brightness, degraded focus, decreased
deflection amplitudes, loss of sensitiv-
ity, and other undesirable effects. On
the other hand, if line voltage is too
high, the life of components. particu-
larly tubes. can be shortened out of all
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l Reads R.M.S.

By
PAUL S. LEDERER

Accurate line-voltage readings can be
made with this instrument even where
sinusoidal output has been distorted.

proportion to the increase in perform-
ance.

Take the case of a single item, the
tube’s heater. This is comparable 1o the
filament of a light bulb, Published ta-
bles on the effects of voltage variation
on both life and efficiency of such lamps
reveal some interesting facts. When
they are operated exactly at rated volt-
age (100 per-cent), light output and
life expectancy are said to be normal,
or at 100 per-cent. When operated at
95 per-cent of rated voltage, a drop of
only 5 per-cent, light output drops to
82 per-cent but life expectancy nearly
doubles, increasing to 195 per-cent. At
90 per-cent of rated voltage, light out-
put drops to 69 per-cent of normal, but
life nearly quadruples (390 per-cent).

If voltage is increased only to 105 per-
cent, light output increases to 119 per-
cent—but expected life falls to 53 per-
cent of normal, or nearly half. With

Fig. 1. The tube, one arm of a bridge,
acts as resistor varied by line voltage.
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R —4000 nhms. § w. wirewound res. (see text)

R 3000 nhm. 1 w. camposition res.

Ra. Ri, Rs. R— 10000 ahm, 1 w. compasitian
res.

R~ 220,000 ohm, Yy w. compasition res.

R:—A7.000 ohm. Vi w. composition res.
{see text})

Cr—.5 nf. paper capacitar

M—0-1 ma. meter

SR i—Xelenivwm rectifier. 35 mo. (or higher) @
130 v,

Vi—ITH tube
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voltage up to 110 per-cent, light output
goes up to 139 per-cent and life drops to
29 per-cent.

The desirability of keeping line volt-
age close to the rated value is obhvious
and, to do this, there must be a fairly
precise way of reading this voltage.
Since normal variations are small per-
centage-wise, they cannot be read with
suflicient accuracy on a conventional
voltmeter. For this purpose, many com-
mercially available meters have been
designed 1o read between about 90 and
130 volts, suppressing everything helow
the lower value. While they are excel-
lent, they are also rather expensive for
most service shops, experimenters, or
individual users. Simple, inexpensive
units that may be constructed usually
rectify and filter the a.c., then respond
to the resultant d.c. Thus they are es-
sentially peak-reading devices.

As long as the line voltage is a true
sine wave, there is nothing wrong with
this method. However, some distortion
is quite likely to exist. In industrial
applications, or others where inductive
regulators are in use, this distortion
may be considerable. Various types of
loads may introduce distortion in any
location. When this happens, there is
no simple way of determining r.n.s.
value from the peak value of the line
voltage. Thus a peak-reading device
cannot be relied on to give the desired
accuracy, even with calculation. Yet it
is the r.m.s, value that must be known,
because this is the value that deter-
mines how much heat is developed or
how much other work is done.

The unit shown in Fig. 1 will indi-
cate the desired value independently of
waveshape. Basically it is a bridge cir-
cuit with three arms made up of true
resistance and the fourth arm consist-
ing of a vacuum tube. Resistor R: is in
one arm; R. R. and R:. make up the
resistance for another; and R. is in the
third. In the fourth arm. a 1T4 pentode

(Continued on puge 97)
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Electronics

10-megavolt Linear Accelerator »
A linear accelerator capable of bombarding objects with a
gamma radiation pulse similar to that produced by an
atomic explosion has been built for the U. S, Army by
Hughes Aircraft Co. to "flash test” missile electronics sys-
tems at White Sands Missile Range, New Mexico. At the
right, Dr. John W. Clark. manager of the firmm's nuclear
elecironics laboratory, examines the flower-like pattern in
a Lucite disc caused by the linear accelerator’s single high-
intensity burst of about 10,000,000 volts of electrons.

Orbiting Tape Recorder
Five tape recorders like this are orbiting
the earth in "Courier 1B,” the communi-
cations satellite which is recording and
playing back teletypewriter messages sent
to it from the grround. A special Minnesota
Mbning instrumentation tape is used. W
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Automatic Soldering for Missile Parts
This is the final soldering operation in a new, automated
technique developed at Convuir for electronic gear in
“Terrier” and *“Tartar” missiles. Operator at left is
loading a rack containing etched circuit boards inio
the automatic dip-solderr machine. Operator at right is
unloading the soldered boards.

Airport Surface Detection Radar
Activity on the surface of N. Y. International Airport
shows up clearly on this radar photo taken [roem the
scope of the newly installed Airport Surface Deteciion
Equipment developed by Airborne Instruments Labora-
tory. The extreme resolution is the result of using a
02-ysec. pulse, a .253° beam width, and a [requency of
24,000 mc. v
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A Electronic Telephone Central

The voices of telephone customers in Morris. Illinois
are carrvied through neon gas fubes that make up the
switching networlk shown above. Part of an electronic¢
central oflice. the tubes are used 10 interconnect tele-
phones. a task that until now has been performed b

relays. An installer of the Western Electric Co. re-
moves a tray ol the tubes while a Bell Laborutories
engineer observes. Dots ol light at the rvight are tubes
being used at the moment 1o set up lelephone con-
nections.

High-Reliability Transistors >

Germanium transisiors are being welded here in a
moisture-free. temperature-controlled atmosphere at
the Semiconductor Division headquariers of Sylvenia
Electric Products Inc. The company recently received
the U. 8. Army Signal Corps RIQAP (Reduced Inspec-
tion Quality Assurance Plan) Award for “consisient
production of high-quality germanium transisiors” for
military applications.
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A “Tunneling’” with Thin Films

‘The uselul effeet of “tunneling,” previously ob-
scrved only in carelully prepared scmicondue-
tors. has now been observed in thin metal films
in the superconducting state at temperatures
close 1o that of liquid helium. Ivar Giacver of
the G- Research Laboratorsy discovered the
effect. He is shown here adjusting the voltage
applied to & thin-filn experimental device.

4 Portable Heart Pacer
Westinghouse plans to make and market a port-
able, transistorized heart pacer and other medi-
cal instruments tor the heart. Designed for use
in the aperating 1room or [or out-ol-hospital
emergency service. the cardiae pacer is a source
ol periodie electrical stimuli with adjustable
rate and amplitude 1o keep the heart heating
properly. A companion unit will respond 1o indi-
cations of a lailing heart by switching the pacer
into operation automatically.
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T was a foul day. Since early morning
I a cold rain from a leaden sky had been

pelting the dirty, rotting snow and
cutting crooked channels through the
ice frozen in the gutters.

But all was snug and warm inside
Mac's Service Shop. In the front office
Matilda's typewriter beat out a clicking
accompaniment to her contented hum-
ming. Back in the service department
Mac and Barney were working side by
side at the service bench. Both com-
pleted their current jobs at the same
time and, by unspoken agreement,
stopped for a breather.

“You know, Mac,” Barney remarked
thoughtfully as he perched himself on a
high stool and entwined his long legs
through its rounds, “this wouldn’t be a
bad racket if it weren’t for the women
customers.”

Mac glanced up quizzically from the
pipe he was lighting and said with an
exaggerated sigh, “OK, let's get it out
of your system. What have the nasty.
mean old women been doing to poor
little Barney? Tell papa.”

“They haven't been doing anything to
me,” Barney retorted as a flush dimmed
his freckles. "I don't give 'em a chance.
But they're so doggone unreasonable.
They don’t know any more about elec-
tronics than a hog does about Sunday:
yet they always want you to tell them
exactly what was wrong with their set.
And when you try to explain, they don’t
listen."”

“They listen enough to get a phrase
or so they can relay to their husband
when he asks what was wrong,” Mac
explained. “That's all they want, and
that's all you should give. You may
know a short developed in the mixer
tube that caused a resistor to char in the
tuner, that all the oscillator slugs
needed re-setting, and that the vertical
linearity was away off: but for gosh
sakes don’t recite all this. Simply say a
tube shorted and burned out some other
parts and that some of the circuits
needed re-aligning. She can remember
that and relay it without too much dis-
tortion. If he wants more information,
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By JOHN T. FRYE

Ladies’ Man

he can get it from your itemized bill.”

“OK, but women don’t recognize nor
appreciate good service when they get
it, either. They're always looking for
little things to gripe about. Take that
call I made this morning, for instance.
The set was in a third-floor walk-up
apartment. A filament of an i.f. tube had
burned out, and then the owner had
twisted every screw and knob he could
reach on the back of the set in an effort
to make the picture come back. When
he failed, he told his wife to call us. It
took me nearly an hour to straighten
everything out, but I took a lot of care
and ended up with as good a picture as
I have ever seen.

“After I had gone down those three
flights of stairs and was putting the
caddy in the truck, the woman hoisted a
window and yelled down to me to ‘come
back and finish fixing the set.’ I climbed
back up those three flights with the tube
caddy and the tool box. and do you know
what she was yelling about? Some time
before they had lost the spring out of
the volume control knob and had
wedged it on the shaft with a sliver of
wood. Naturally I didn’t notice this be-
cause I didn't have the knob off, and she
never said a mumbling word ahout it.
But after I left she pulled the knob off
to see if I had put in a new spring and
then started screaming bloody murder,
When I asked, very politely. how I was
supposed to know the knob needed a
spring, she tartly reminded me it was
my business to check her set over com-
pletely!”

Mac was chuckling as he replied,
“Now it comes out! I was just waiting
to see what had triggered your sudden
jaundiced attitude toward the fair sex.
That woman was a little unreasonable,
I'll grant; but let's not be too hard on
women in general because of her. To do
so would make us unreasonable. Re-
member women are not ordinarily re-
quired to work with and on mechanical
gadgets as are men; so they naturally
know less about these things and have
less interest in them. They are ignorant
about electronies for the same reason

wwWw americanradiohietory com

you couldn't bake a cake or sew a
straight hem in a skirt if you were re-
quired to.

“All most women know about a TV
set is what they can see and touch on
the front of the cabinet. That loose vol-
ume control knob was something your
customer could understand, and it
loomed larger in her mind than many
of the more serious picture defects your
trained eye noticed. She is not peculiar
in this. I've always harped on the neces-
sity of seeing to it that all radio and TV
and record player controls work
smoothly and well. A slipping dial cord
or a noisy volume control is of little
consequence to a technician because he
understands how easily these things can
be corrected; but they are a constant
source of annoyance to se¢t owners as
stark reminders that something is
wrong with their pride and joy.”

“T still don't like to work for women,”
Barney insisted stubbornly. “For one
thing. they're tight-fisted and suspi-
cious. You hand a bill to a man and he
will take a quick look at the total and
reach for his billfold; but you give the
same bill to a woman, and she will go
over it item by item. check on the addi-
tion. and then, likely as not. make some
nasty crack about its being ‘plenty’ as
she pays it.”

“If what you say is true.,” Mac ob-
served with a grin, “I'm not sure but
that it’'s more of an indictment of men’s
business sense than it is of women's
niggardliness.”

He paused, got out his billfold, took a
dollar bill at random from it, and
handed it to Barney. “Sniff that and tell
me what it smells like,” he said.

Obediently Barney raised the bill to
his nose. “In addition to the usual smell
of tanned leather, there's a faint scent
of perfume or face powder; I can't be
sure which,” he finally decided.

*The ‘which’ doesn’t matter. In either
case, where do you suppose it picked up
that sweet scent?”

“In a woman’s pocketbook, I sup-
pose.”

“Right, and a good nose can pick up
that same tell-tale odor on a very high
percentage of bills. It's a subtle re-
minder that women handle most of the
money in this country. Buying the gro-
ceries and paying the bills as they do.
they've developed a very healthy re-
spect for money—especially their own
—and they don’'t part with any of it
without being convinced they're getting
equal value in return. That’s not being
tight; that's just being smart and busi-
ness-like. A man'’s more afraid of being
thought a pinch-penny than he is of be-
ing cheated. That's why he seldom adds
up a grocery list or counts change. A
woman operates under no such foolish
self-imposed handicap. To keep ler self-
respect, she wants everything that's
coming to her, and she does her best to
get it. I think you'll find most sales peo-
ple agree that women are much smarter
shoppers than men.”

Mac paused to knock the dottle from
his pipe and then went on:

“Keep in mind the significance of

(Continued on puge 114)
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Audio Empire “‘Trouvbador’

i1 A A TS

MANUAL &
SEMI-AUTOMATIC

By WARREN DeMOTTE/

HE QUEST FOR QUALITY in high-
Tﬁ(lelity reproduction of phonograph

records usually leads to a profession-
al-type manual (non-automatic) record
player or turntable. The record changer
has certain operational advantages that
have made it very popular, but the man-
ual turntable has limitless quality pos-
sibilities, and these endear it to the
ecarnest seeker after audio perfection.
Some of these units have a semi-auto-
matie feature in that the turntable
motor is switehed on when the tone arm
is moved into playing position and the
motor is turned off at the end of a rec-
ord. These may be called semi-auto-
matic players or semi-automatic turn-
tables, and they are included in our dis-
cussion.

Some turntables are true professional
units that meet National Association of
Broadcasters (NAB) standards of qual-
ity for broadcast use. However, there
are others that are used as manual rec-
ord players that employ the same drive
motor and turntable platter used in a
record changer. These units may or may
not meet professional broadeast stand-
ards,

The basic function of the turntable is
a simple one. It mercly has to rotate
the record at a specific, constant speed.
The speed most commonly used today
is, of course. 33'4 rpm, and hence there
are turntables which operate at this
single speed or a combination of speeds,
depending on the individual require-
ments of the audiophile.

Whatever the speed, 335, 45, or 78
rpm, the NAB standards require that
there bhe no average speed deviation
from it exceeding 0.3 per-cent and that
the maximum instantaneous peak devi-

L1 (1 pypoem [
Collaro Model 4TR200

Bogen-Presto Model T6BAH
N

Channel Master Model 6652
coondulll i

Hi-Fi Turntables

ation from the average speed not ex-
ceed 0.2 per-cent. If the average speed
is inaccurate, the exact musical pitch
will not be reproduced. If there are
rapid speed changes. then “wow™ at low
frequencies or “‘flutter’” at higher fre-
quencies will be heard. This standard is
based on the inability of the ecar to
aurally detect variations in pitch when
the speed deviation is kept at or below
the latter figure.

Motors and Platters

Naturally, constancy of specd de-
mands the use of high quality motors.
The types of motors commonty used in
high fidelity turntables are 4-pole in-
duction motors and hysteresis-syn-
chronous motors. Either type. when
well made, will function effectively.
However, fluctuations in line voltage
will usually affect the speed of induc-
tion motors, whercas the speed of
hysteresis-synchronous motors is deter-
mined by the frequency of the alternat-
ing current. As the constancy of a.c.
frequency is more easily kept under
control than the constancy of line volt-
age, this gives the hysteresis-synchron-
ous motor a slight edge over its rival.
Yet, it is possible to design excellent in-
duction motors, and some of the best
turntables use them. In these, it is not
uncommon to use an induction motor
designed so that its stator is magnet-
ically saturated. Under these conditions,
changes in line voltage have little effect
on speed, which now depends mainly on
frequency.

The rotation of a motor does not pro-
gress with steady smoothness like a
stream of water, Actually, it movesina
rapid series of pulls and tugs. chugging

Components Mark |
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How to select a hi-fi turntable. Features to look for
along with a complete directory of what is now available.

along so rapidly that the effect is one of
seeming steadiness. However, the mi-
nute hesitations hetween the "chugs™ do
exist and they manifest themselves as
vibrations or vipples {“flutter” in the re-
produced sound) unless they are
smoothed out. An effective way of do-
ing this is by using a turntable platter
too heavy to respond to these tiny hesi-
tations. The weight of the platter also
creates a flywheel effect that helps to
kkeep the speed of rotation constant
when there are quick line voltage flue-
tuations,

From this, it would seem that the
heavier the turntable platier. the better.
This probably would be so. except that
the heavier the platter, the more pow-
erful the motor needed to rotate it, and
increasing the power of the motor cre-
ates additional vibration and adds to
the problem of its isolation. Fortunate-
ly, there is a point at which platter
weight and motor power meet, and good

engineering design matches the one
with the other for maximum efliciency.
Rumble

Regardless of the nicety with which
the motor and the platter are matched,
there is a residual vibration in the motor
and drive system that must he kept iso-
lated from the platter, If this vibration
is transmitted to the platter, it will be
picked up by the cartridge stylus and
heard through the loudspeakers as
“rumble,” a low-pitched growl. This
low-frequency noise signal is usually
heard directly, but even if it is not au-
dible, it may distort and modify the
sound of all of the music or other ma-
terial on the phonograph record.

(Continned on puge 48)

LI N

Connoisseur Type B

a5


www.americanradiohistory.com
www.americanradiohistory.com

J
by

=0T

AJ
_<
O

)

£ 2 _ &8 £ =
£ | el | B s | IE g |glf |3
@ £ | 2| g2 FEPE =2 | £ |3 E£TE5Z3.35 P 53 S
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Audio Empire 208 ) 14%x16'%, 3, | 6 | HS | Belt 3 [ No | MNo | fes  Yes No | No Mo
Audio Empire  Troubador 145,15 HS | Belt 3 | No | No | Yes | Yes  Yes | No | o
Bogen-Presto 3 59.95 12x16 4 HS Belt 33 No Ne | Yes  No | Ne | No
Bagen-Presto TT4 99.50 2x14 3 HS Idier 3 No Yes Yes No No | No Mo
Bogen-Presto ™| 12950 2 S ldler No Yes Yes | No  No  No Mo
Bogen-Presto T68AH | 170.00° 0% 6% HS | idier No (No No MNo  No | No  #o
Bogen-Presto B50 40.40'  12%x14 5 3, |4dpole ldier X No No | No Yes ' Yes | No | io
Bogen-Presto B6o 49.95' | 131;x15 24 | 3% | dpaie | Idler X No No No  Yes Yes No o
Bogan-Presto BG1 59.95' 13! x15! 2% | 7% | 4pole ldler X No  No Yes | Yes o Ne
Channe! Master 6652 | 64.95' 1317 | 3%  2'; dpole  Idier No | Yes Mo | Yes Yes No | Mo
Collaro 4TR200 | 4950' 120,x12), | 3% T, | 4pole idier No (No No | No Mo | No | No
Collaro P59 2995  12x13'; | 2 e Idler No No MNo | No | Yes No | Yes
Components Mark | | 4450 13,1415 @ 3 5 Belt | 331 Yes No No | No | No | No | Ne
Components Mark 11 50' | 131,x14% | 3% | 5 |dpole | Belt 33145 Yes | No No | No | No | No
Components Mark 11§ 99.00" 13%;x145%; | 5% 8  4pole Belt 3 Y Yes  Yes s | N No No
C;Jmaonents m 12212 e 4 pole Belt 335 | No Ne No No | No No No
Connoisseur Type B 11950 131,215, | 3 WS Hdler No Yes Ne Yes MNo | No | Mo
Connoisseur F28 59.50 12x16 !4 Hs Idier (334245 N6 No | Ne No | No  No No
Fairchild  m1218 | 8750 14yux17% 5% 8 HS | Beltt | 335 Ne Mo  Ne  Yes MNo | No Mo
Fairchild | 40 6995 1577 8, 4 Apole  Belt 3345 No | Ne | Ne No | No  No
Garrard T 89.00' 13%x16 3, & 4pole Idier 3 [ No ‘No | Ne Yes | No No | Ko
Garrard - aHF 58.50° 13'4x17; | 3% 3 | 4pole | Idier Ne No  No Yes Yes No @ Yes
Garrard I 32500 12%x14% |24, | 2 | 4pole | Idier No No No | No | Yes No | Yes
Gray ’ __ | ST 8950 WddS (3. 4 WS | Bet | 3% (M N0 N0 Ne | N0 Mo Ko
Gray PK33? 4950 121,x12', | 3! 4 HS Belt 33 No No No Ne No No No
Heath DAY | 3395 | 9%x12% (5%° 2 Apole  ldier 4 N0 No No | No | Yes | No | Yes
Knight N | KN10OO | 49.95' 13%x16% | 4 | 6 | MS | idler 33445 No Ne No No | Ne | Ne | No
Lafayette Pk240w | 37.50'  11x14! 4 3 | 4pele | Idier 4 Ne ' No ' Mo | Yes | No | No | No
Latayette —i PKA4OWX | 4950 12416, | 4 | 3 4pele | ddier | 4 | No | No | No | Yes  Yes | Ne | No*
Lafayette _: PKIGOSW | 2695 10%x12%, | 2% | 2 dpole | ldler | 4 | No Mo | No | Yes  Yes | No Mo
Footnotes: S  Hysteresis Synchronous, S- Synchronous
1. Base available at additional cost 4. Includes base and cartridge
2. Kit 5. Two belts ;
6. Over-all height
3. Includes base 7. Two motors
L o el e e T -
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HI-FI TURNTABLE
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a8 s 1 2 E o zs 3
[§ siisg = . 138 ,%5%s = £5| 8
E (5 Elrzes S g2 =8 =58 =&5 § E3| E
E 2 3 28 §EE g 8 | £ 2 2S£ 828 P sE| e
2 = £ | & Sigx- &~ = & IZFETIE=eC|E 27 2
Lesa W3 11 | 2325, Tyxi2 35 1V, dpole | ldier a | N | Ne | No | Yes No | Ye
Lesa | sMs/DU2* | 29.95' 8x10l, | 24 1Y, | 2pole | Idler No | Yes | No | Yes | No | Yes
Pickering Gyopoise | ceop 1344x13% | 3 3% | S | idler | 33% |ves | No  No  No | No | No | N
Realistic Mark VIlla | 59.95' 17x22 4; |5 HS Idier 4 No No No ! No  Yes | No No
Realistic Mark 1X 2495 12%x14%;,  2'{, | 1% 4 pole Idler No No Ne | No ' Yes | No Yes
Rek-0-Kut B12H 139.95' 14x15%;, 6 4 Hs Idler 3 No  Yes Yes | Yes | No Noe | No
Rek-0-Kut || B12GH 99 95 14x15%;, 43 4 HS Idier 3 No Yes  Yes « Yes | No No No
Rek-0-Kut CVs 12 89.95' 16'.x16'5 4', 4 4pole | ldler e No No  No Yes | No | No | No
Rek-0-Kut NL3I3H £9.95' 12';x19 415 | 5% HS Belt 334 MNo | No | No No  No | No | No
Rek-0-Kut N34H 79.95' 123%x19 % 1 5% HS Belt 33445 No No Yes Yes No No No
Rek-0-Kut L34 59.95'| 161,x16%; | 4% | 4 | 4pale idler  33'5-45  No Yes = Yes | Yes No No No
Rek-0-Kut S 137 59.95' 16! ,x16'; 47 4 4pole tdier 33';-78 No Yes | No Yes  No No No
Rek-0-Kut L34H 69.95' 16',xi6l; 4% 4 HS ldier  33'5-45 No  Yes Yes vYes No | No No
Rek-O-Kut (7K | 6995 16%x16% | 4% | 4 | HS | Idler (331578 No  Yes No | Yes No | No | No
Rek-0-Kut K33K 49.95' 17%x17% | 4 | S% | HS Belt 33! No Yes No  Yes | No | No | No
Rek-0-Kut k33 | 3995 179x17% | 5 | 5%  4pele Belt | 33,  No  vYes No Yes No | No N
Rek-0-Kut K3aK' | 5995 17%x17% | 4% | 5% | HS Belt 331,45 No  No  Yes Yes | No  No | No
Stromberg-Carlson PRS00 69.95' 14%x14% | 2 | X % Belt | 33, No | No  No  No  Yes | No Mo
Stromberg-Carlson = PRAS9 | 99.95' 143,xi5% | §% | 6 | 4pole  Belt X°  No | Yes Yes Yes No | No  No
Stromberg-Carlson | PR499B  149.95' 14°:x15 5% 6 KS Belt g No Yes Yes . Yes = Yes | No No
Thorens 10124 99.75'  127x15! 2% 11 | 4 poele Belt idier 4 Yes Yes Yes Yes No No No
Therens L TDK1D1* 41.50' 12x14 | 3 3 | 4paole |Belt, Idler 33 No No No Yes  No No No
Thorens 10134 59.95' 12x15 - 2Y 3 4pole Belt, Idler | No No Yes Yes | Yes | No Yes
Thorens D184 75.00° 12x15 - 2! 3 4pole Belt Idler A No No Yes Yes Yes Yes Yes
Weathers ML-1LB 49.95' 14Y4xi5% | 1% | X S tdler 3315 Nao No No No No No No
Weathers K601D* | 11950 15%,x16°, 6 X" S Ifer 3347 No  No  No No  Yes Nao | No
Weathers | ML233LB | 6450' 141,x15); 1% X Wdfer 3345 Mo No  No Ne  No | No | Mo
Weathers KB34* | 20400  15%x16% | & | X° | S ldler 33545 (N No  Ne No  Yes | Ne | No
Weathers Dt KL-1 46.50° 14',x15'; 7 S Idler 33 No No No No No No No
Weathers KL-2? 5995 141,x15'; | 1 X s Idler 373445 No No No | No No | No Ne

12. SC-1 Electronic Speed Control optional for
4 speeds

13. The 3 speeds are: 333, 45, 78 rpm; the 4
speeds are 16343, 45, 33V, 78 rpm

14. Motor stops with arm placed in rest,

8. Includes cartridge

9. 153%4" diameter
10. Continuously variable
11. Lightweight

February, 1961 a7
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Fairchild Model 440
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The NAB standards state that when
playing a silent groove test record,
rumble should be at least 35 db below
the reference level of 1.4 cm. per sec.
peak velocity at 100 cps. This reference
level is equal to 7 ¢cm. per sec. at 500 cps
and roughly 7 ¢m. per sec. at 1000 cps.

While this style of rumble measure-
ment has been adopted by most manu-
facturers. there are a few whose speci-
fications read "33 (or more) db below
average recording level.” Unfortunate-

Heath Model AD-10

[ [ T O T

ly, this “average recording level” is not
specified, so for all practical purposes.
the rumble specification thus stated has
little exact meaning. It may be men-
tioned here that one manufacturer of
quality turntables has suggested that a
more meaningful rumble statistic than
that set forth by the NAB would be the
amplitude of rumble vibration as nieas-
ured in millionths of an inch. However,
this is a matter for the engineers to
argue.

It is much harder for a record
changer to meet this rumble standard,
because of its added mechanism needed
for automatic operation, than it is for a
good manual or semi-automatic turn-
table. If this standard is not met, and
good loudspeakers are employed in the

L Y G N U TR
Pickering “*Gyropoise 800"
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Garrard Model 301
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audio system. the rumble filter will
probably have to be switched on when
records are played, with a concomitant
loss of desirable bass tones, It is axio-
matic that the better the speakers and
the more capable they are of producing
clean. deep bass, the more prominent
will be the rumble—if it exists. Hence,
the better the related audio equipment,
the more necessary a high-grade,
rumble-free turntable.

Rumble is fought in many ways and

Knight Model KN1000
M it (-

on many fronts. The way the niotor is
mounted and motion transmitted to the
platter is of prime importance. Springs
or rubber are used to isolate the motor
mounting board from the rotating plat-
ter. Motion is transmitted from the
shaft of the motor to the platter by
means of pulleys, idler wheels, and drive
belts, carefully calculated and fabri-
cated. Each method can be made effec-
tive and each has its adherents. Which-
ever is used, important consideration is
given to its ability to filter out vibration
rather than transmit it.

The motor must not be held solely
responsible for all of the rumble that
may enter the system. The manner in
which the turntable platter is mounted
can also contribute a substantial

LI O 1 TV P L I [
Lesa Model SM5/DU2
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Graoy Model 57-33
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amount. It is imperative that the plat-
ter turn freely, with little friction. The
turntable shaft must fit in its bearing
snugly, without any play, yet with per-
fect freedom of rotational movement.
To minimize friction, the shaft may be
supported by a ball and the ball may sit
in a nylon seat. Again, there must he
no looseness in the fit or the ball will
wobble, with the result that there will
be an eventual increase in friction and
a loss in the trueness of rotation.

Lafayette Model PK449WX
[ [ [

| S

The platter itself must be well ma-
chined so that the rim is concentric with
the shaft. It must be well balanced so
that when it rotates, it remains level
and there is no wobble and a minimum
of up and down movement on the tone-
arm. Some platters are machined with
exceptional care, with the ultimate bal-
ancing individually accomplished by
means of holes drilled underneath the
rim in order to distribute weight evenly.
Such a refinement of construction may
well result in smoother rotation.

Another method of minimizing rumble
is to bring its tonal frequency down be-
low normal hearing ability. Most rumble
is at the 30-cps frequency, This is the
result of using the very common motor

(Continued on page 110)
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Tricky W

Service

Customers

N

By GEORGE PHILLIPS & DAVID VAN IHINGER

You can be hurt by the few set owners
who deliberately set out to cheat. How
they work and what you can do about it.

EpItor's Nore: [ike the naiority of service
dealers, most custonmiers are  honest people
Either wivority, howeser, can create trouble ot
of proportion o ity size. Fhe fasi-buek dealer
is o well-publicized  plicnomenon. 1he service
ctstomer with larceny in his heart, who seldom
makes the newspapers, can do a fairly good joh
of wiruing a sevvice shop npside down, Here are
the wuys w which he works and how he can
he ontmanen ered.

bank balance, a large Accounts Pay-

able, and a dubious Accounts Receiv-
ahle made up of customers who insisted
on charging their bills after their TV
sets had been repaired and re-installed?
Do you worry because you think yvour
prices may be pegged a little high?
Have you found vourself throwing in all
kinds of extras for nothing just because
you don’t want to lose a customer?

If vou do have these problems, you are
certainly not alone; but il you can’t
overcome them, you may be among the
number of TV technicians who will go
bankrupt this year.

There are many wavs in which you
can let customers take advantage of
yvou. One of the most common is when
yvou give credit— or are manipulated
into giving it foolishly, Let's take one
example of how a customer can ma-
neuver this.

A Mrs. Harris phones your shop to
ask for a home call. When you arrive,

ARE YOU finding yourself with a low
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she is not in, but her 10-year-old boy
is waiting for you. "Mommy said she'll
be home in a little while,” Junior duti-
fully informs you, "and f[or you to go
ahead and fix it.” Half an hour later the
set is repaired and you have already
wasted a little time waiting for Mrs.
Harvis. The phone rings again. This
time Mommy informs Junior that she
has been held up at Auntie's house and
won't be back for some titne, but has the
television man been there vet?

After Junior informs her that you avre
there right now and are still waiting
after having fixed the set, she instructs
him., *“Well. vou tell him to leave the bill,
Tell him Daddy will be over to pay him
tonight.”

How do you handle this one? You can
leave o bill  but it won't be signed by
a responsible person. which means you
have no legal proof that the work was
done. You can take back the parts and
leave the set in the condition in which
you found it—Dbut you have already put
in your time and this would only antago-
nize a customer who might turn out to
have honorable intentions. So you leave
a bill and hope that evervthing works
oul, The hest way to handle a situation
like this is 1o prevent it, If you didn't
telephone before coming over to make
sure that someone responsible would be
on hand. vou ¢ould have told Junior that
vou would drop by again later and beat
a hasty retreat.

Now this is an isolated case and the
loss of SR or 810 on a single call isn't
going to put a lock on your door, but
consider the case of one E. Dowling,
independent service technician, who
went bankrupt a few months ago, In-
cluded among his assets were accounts
receivable of $6847, accumulated over a
3-vear period. They were all small ac-
counls, the highest being 834 and the
lowest 84. Practically none of these was
collectable.

Any way you look at it, extending
credil on service performed is a risky
business. The technician should make

Febrvary, 1961
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up his mind early in his career whether
he is going to operate on a strictly cash
basis or extend credit. If he feels he
must do the latter, he must base it on
sound practice and policy.

To set up a credit department takes
considerable equipment and trained
help. Take the word of successful fi-
nance companies. They figure it costs
between $7 and $10 to set up an aceount
—and that doesn’t include the cost of
carrying it. So remember, it you extend
crecdit on a bill that comes only to $10
altogether, you may be giving yourself
another $5 to $10 worth of work trying
to collect it, A losing game, don’t you
think?

The best policy is obviously not to ex-
tend credit at all. If it must be done,
however. it shouldn’t he extended in-
discriminately to anyone who wants it.
The cash basis on which the shop cus-
tomarily transacts its business should
he spelled out c¢learly. Something should
be known about the customer who
wants credit and his reputation. Finally,
there is no excuse for credit unless the
hill is higher than would ordinarily be
expecled. A responsible customer who
calls for service knows that he is ex-
pected to pay (or it and will not call
unless he is prepared with a certain rea-
sonable ainount. In lact, in the case of
a higher-than-average bill, there is no
reason why a reasonable amount should
not bhe paict down at once.

The use of checks is such a common
way of doing business that it is often
difficult for a TV technician to refuse
one. Nevertheless, lack of diserimina-
tion in this direction can also be a risky
way of deoing business. According to
the Better Business BBureaus, there are
thousands of people in the United States
and Canada who do a thriving business
in bad checks for small amounts, They
gamble on the fact that a business man
would rather forget the $3 or $10 in-
volvecd than go to court to prosecute,

When you arve tendered a check in

(Continued on puge 92)
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This is the instrument to use for speedy

radio service. It also does other jobs.

radio receivers is still a very large

business. However, since the initial
cost for such sets is low, the repair fee
cannot be high. For this reason, work
of this type is not actively sought by
some technicians.

Doing the work profitably depends on
the speed with which eaeh job can be
handled. Even with the relatively low
fees involved, money can be made on
radio work if repairs can be handled
quickly. And there are few ways of
speeding up this work that are better
than by use of a signal tracer. The
instirument takes coghizance of the fact

TI{E REPAIR of common, household

Fig. 1,

Dual-purpose probe connects in either of two ways. Fig.

available in kit form from Allied Radio.
reveals that it is basically a high-gain
audio amplifier. Tubes V, and V. are
conventional voltage amplifiers with rve-
sistance-capacitance coupling. They
feed V', which is a power amplifier. V,
is that old favorite, the magic-eye tun-
ing indicator, also sometimes known as
the poor man's cathade-ray tube. Plate
voltage is furnished by a full-wave
supply comprising power transformer
T.. rectifier V., and a filter consisting
ol the sections of C in conjunction with
R.. and other resistors.

The sensitivity of the amplifier is con-
trolled by a four-step voltage divider in

[

By LOU DEZETTEL

Allied Radio Corporation

roughly a decade divider. When the
switch is in the * x 1000" position, maxi-
mum amplification is obtained because
the entire signal across the divider is
fed to the amplifier. Since the variable
gain control is also externally calibrated
in ten steps, the settings of these two
controls can he used to make measure-
ments of stage gain, where this is useful
in troubleshooting.

Connection between the tracer itself
and the equipment under test is made
by means of a dual-purpose prohe,
shown schematically in the lower Jeft
corner of Fig. 6. through a shielded lead.
In this tracer, the shielded lead can be

Detector probe near antenna yields audible signals.

Knowing and Using the Signal Tracer

Fig. 3. Tip is touched to circuit points along signal path.

that there is a convenient, reliable, and
steady source of test signals available:
the thousands of broadcasting stations
that fill the AM band from approxi-
mately 540 to 1600 kilocycles. \WVith this
vast energy available free for the tak-
ing. a signal tracer will, in the majority
of instances. localize a receiver defect
to a small portion of the circuit very
quickly. After this, determination of the
specifie, defective component with sim-
ple checking is possible. Sometimes the
exact defeetl can be determined direetly
with the tracer alone. In addition. mod-
ern tracers offer other refinements.
One of the things that makes the sig-
nal tracer such a joy to use is its utter
simplicity. Examination of Fig. 6. the
schematic of a representative unit,
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the input of V.. consisting of fixed re-
sistors R.. R. K. and R. and also by
continuousty variable potentiometer R..
in the input circuit of V. Sensitivity
selector switch S, taps the signal off at
vartous points along this divider. The
switch also has a fifth position, which
will be discussed later,

With the switch in the “x 1" position,
shown in the schematic, maximum
altenuation of the incoming signal oc-
curs. Trace out the path from the input
jack, J.. through 8.\ and you'll see that
it goes through all resistors in the di-
vider to ground. However, at the junc-
tion of R: and R, signal is tapped off to
be fed through S.:: and then through C,
to the grid of V,. Since the chosen re-
sistor values are in steps of 10, we have

www americanradiohistorv com

Fig. 4. Simple layout and construction shown in chassis view.

plugged into the main body of the probe
in either of two ways. The two parts of
the probe, ready to be plugged into each
other, are shown in Fig, 1. If these two
sections are aligned in one way, connec-
tion within the probe is made to the
upper contact shown in the schematic.
In this position, the path from the probe
tip is directly into input jack J,. This
position is used when the tracer will be
employed to investigate audio signals.

If the probe head is rotated before the
two sections are connected, the lower
contact is used. The path from the tip is
now through crystal diode CR,, which
serves as a rectifier to recover the audio
modulation of amplitude-modulated r.f,
signals, and its associated filter net-
work. In this position. detected signal is

ELECTRONICS WORLD
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Fig. 5. Checking radio's power drain.

fed to the tracer. In either case, the net
result is audible sound from the loud-
specaker in the output circuit of V.
While this general technique is widely
used, the method of cutting the detector
in or out of the circuit may be different
in other tracers. In some cases, a simple
switch on the probe housing is used in-
stead of rotation of the tip with respect
to the portion of the prohe connected to
the shielded lead.

In V. we find two diode plates tied
together to form a rectifier with the
tube's cathode. Some signal from the
triode's plate load is tapped off. from
the junction of R.: and E.., by the recti-
fier. The resultant d.c. voltage is applied
to the eye tube, Since this d.c. ultimate-
ly depends on the magnitude of input
signal, the eye provides a visual indica-
tion of signal strength. Since the ear is
insensitive to relatively smalt differ-
ences in volume, the eye will be a more
reliable index.

A little experimenting with a receiver
in normal operating condition will teach
anyone how to use a signal tracer in
short order. A ground lead from the
probe housing, which terminates in an
alligator clip, is connected to chassis
ground or “B—" of the equipment to he
checked. The probe tip is free to be
placed in various portions of the circuit.
With the probe set for r.f. detection and
sensitivity controls set to maximum,
place the tip against the loop antenna
with the receiver turned on, as shown in
Fig. 2. Actual, metallic contact is not
necessary : capacitive coupling will be
sufficient to pick up energy. Keep the
receiver's volume control down so that
there will be no audible signal to con-
flict with that coming out of the tracer’s
speaker.

Next touch the probe to the grid of
the r.f. amplifier tube, if the recciver
has an r.f. stage. When the probe is ad-
vanced to the plate of the r.f. amplifier,
an increase in loudness of the signal (or
closing of the eye) should be noted. It
is safe to touch the probe to this and
other hot “B+4" points because C. in
the grid of V. acts to block d.c., although
it will freely pass r.f. (or a.f.) signals.
This use of the tracer is shown in Fig. 3.
If signal at the r.f. grid was noted but
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is no longer existent at the plate, a de-
fect obviously exists in this stage.

If the radio has no r.f. stage, the next
step after the antenna is the mixer,
(This will also be the step after the r.f.
stage, if one is present.) If signal disap-
pears at the mixer’'s input grid, a defect
in the coupling network to the mixer is
indicated. While tracing in the circuits
already mentioned, you should be able
to tune in different stations with the
tuning knob of the receiver.

The next test point is the output
plate of the mixer. If the signal disap-
pears at this point, there is indication
that the oscillator is not working, Ad-
vance the probe through the grids and
plates of the i.f. stages and note how, in
the normally operating receiver, volume
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builds up. It will be necessary to reduce
the sensitivity of the tracer, using the
sensitivity swich and/or the variable
gain control, to prevent blasting the
speaker.

Before going from the i.f. system into
the audio stages of the radio, it will be
necessary to turn the probe to the direct
position, since detection of r.f. is no
longer needed. The volume control of
the receiver will also have to be turned
up so that it will permit the audio sig-
nal to enter this portion of the radio’s
circuit.

To see how quickly the tracer local-
izes the area of a defect by going silent
at one point, put a fault into the circuit.
For example, you can hook a shorting
wire across the primary of an i.f. trans-
former. Touched to the plate of the tube
that feeds this primary, the probe will
produce a signal because the d.c. path is
still complete and the tube is operating.
However, when the secondary lead to
the grid of the next stage is touched,
there will be no signal, because there is
no transfer of energy from primary to
secondary. In practice, this would usual-
ly indicate that the transformer is de-
fective or perhaps that some associated
component is faulty. In this limited
area. few additional continuity and
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voltage checks are needed to pinpoint
the exact trouble.

The tracer is an especially valuable
time saver in pointing the finger of sus-
pician at a tube whose heater is intact,
and therefore keeps a series string lit
up, but which has some other defect.
Simple tube testing would seem to be a
more logical procedure, but it is not
necessarily faster. The business of
pulling tubes one at a time and setting
them up in a tube checker may be more
time-consuming than the routine of go-
ing through the receiver with a few,
quick passes of an operating tracer.
When the faulty stage is located, substi-
tution of the single tube involved can be
made prior to other checks. In fact, a
tube with a defect that might be over-
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Fig. 6. Tracer is basically a high-gain
audic omplifier with additional features.

looked by a checker would be pinpointed
more readily in this way.

In addition to its basic function, the
tracer can be used for several other.
useful tasks. It can locate noisy com-
ponents, measure the power consump-
tion of receivers and other electrical ap-
pliances, provide a source of substitute
“B+" voltage, and also provide a loud-
speaker for substitution and other tests.

With switch S, rotated to its fifth
(“Noise") position and the probe plugged
for “direct” use, d.c. at about 100 volts
is available at the probe tip for applica-
tion to other circuits or for component
checking. When this voltage is applied
across a resistor, for example, a clean,
sharp click in the speaker shows that
the path has been completed, indicating
continuity. A crackling or intermittent
sound would indicate that the resistor is
defective in such a way as to generate
noise when it is used in a circuit.

Of course, a component that is to be
checked in this way must be isolated
from its original eircuit, by the removal
of one or both connections to it. In cir-
cuit wiring, the noise test can often re-
veal such elusive faults as cold soldered
joints. To become familiar with this
technique, it is a good idea to try the

(Continued on page 77)
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27mC
TRANSMITTER

Fig. 9. How r.f.

Fig. 10. (A) Normal frequency spectrum of
a 30-mc. transmitter. [B) Spectrum of same
with 27-mc.

transmitter

N THI previous article we discussed
two important causes of transmitter
interference: harmonics and other

spurious signals, Now, let us consider
the important aspects of shielding and
r.l. intermaodubation effects,

Shielding

Since the purpose of a transmitier is
to supply .. power to radiate into
spaee. one might wonder why it is nec-
essary to do any shielding. In Part 1 we
pointed out the various undesirable sig-
nals which are generated in a transmit-
ter. We have also discussed methods
used to reduce the radiation of these sig-
nals Nrom the antenna. but these tech-
niques have only reduced these sigrnals
in the transmitter output and they are
therefore still being generated in the
transmitier. It is therefore necessary
to shield the .1, circuitry of the trans-
mitter otherwise the undesirable signals
will be radiated from the cabiner.

In general. conventional cabinets pro-
vide very poor shielding. The louvers for
air circulation, lids, doors, and holes for

30MC
— [ TRaNsmITTER
1
)
!
intermodulation oceurs.
]
]
]
i
! -

intermodulation.

wires, meters, and controls all leak r.f.
signals into space. Wires passing
through r.f. stages become hoth anten-
nas and pickup loops.

Shielding properly is not difficult if a
few basic factors are kept in mind. All
r.f. stages of the transmitter should he
totally enclosed. This does not mean air-
tight enclosures. A good coppel sereen
is essentially as good as a solid sheet of
metal except at extremely high frequen-
cies where the openings in the sereen
are a large portion of a wavelength.
When enclosing r.[. stages. special at-
tention must be given to metal-1o-metal

bonds. such as the corner of a hox,
Where metal sides are joined, they
should have at least one-hall inch of

overlap. The surfaces should be clean
and should be firmly joined with screws
at least every inch along the joint. The
oxides ol both copperr and aluminum are
fair insulators. IT joints are made with
corroded surfaces. or with poor pres-
sure. the joint itsell becomes an excel-
lent antenna.

Shielding shoukl not be placed too

30 60

close to the r.f. components. The greater
the power in the v.{. circuit. the greater
should be the clearance. In general, an
inch of clearance is satisfactory for
power of a few watts or less. Shielding
is. for this reason, less of a problem if
all the spurious generatling stages are
operated at low power output. All the
high-power-level stages should be oper-
aling at the output requency.

Finally. it must be recognized that a
fine job of shielding components be-
comes compleiely worthless if the leads
passing in and out of the r.f. enclosures
are not adequately bypassed. In bypass-
ing leads. the greater the capacity the
better the bypass. This is true only, how-
ever, if the capacitor is not physically
large or if the teads are not long. If the
leads become 1vo long. the capacitor
does not look like a capacitor to the r.f.
In gencral. up to 200 megacycles, 001-xf,
ceramic dise capacitors are good 1.t by-
passes. For higher Irequencies. capacity
must he lower or the capacitor itself be-
comes too large to bhe an effective hy-
pass. A number of feedthrough-type ca-

Reducing Transmitter Interference

By JAMES G. ARNOLD

Surface Communications, Defense Electronic Products, Rodio Corporation of America

Practical methods for reducing interference produced
by mobile, amateur, CB, and industrial transmitters.
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Fig. 11, Intermodulation effects produced by
means of two widely separated frequencies.

pacitors are available which provide
minimum lead length and good ground
contact.

Thus far, we have described means of
reducing all undesirable signals usually
generated in a transmitter. These meth-
ods have provided for reduction in both
the antenna and the transmitter cab-
inet. After such precautions. it would
seem that the transmitter could not be a
party to creating an interference prob-
lem. Unfortunately, this is not always
true. A situation of this type will now
be described.

Radio-Frequency Intermodulation

It might be felt that a transmitter
which is well shielded, has its power
feedlines filtered, and has all harmonics
and spurious emission well attenuated
in its transmission line cannot be sus-
pected of causing interference. This,
however, is not the case.

The problem of transmitter-to-trans-
mitter intermodulation arises when two
transmitters are located close enough
to each other to deliver significant
power to each other’s antennas. Con-
sider the case of two transmitters oper-
ating on 27 megacycles and 30 mega-
cycles, as shown in Fig. 9. The power
delivered to the 30-megacycle transmit-
ter's antenna by the 27-megacycle trans-
mitter will flow down the transmission
line and into the plate tank circuit of
the 30-megacycle transmitter. This sig-
nal will appear on the plate of the power
amplifier in the same manner as if it
were an audio voltage being used to
niodulate the power amplifier. The side-
bands, however, will be 30 plus 27 or 57
megacycles and 30 minus 27 or 3 mega-
cycles, as shown in Fig. 10B. Since both
of these sidebands are well separated
from the frequency of the power ampli-
fier tank circuit, practically none of this
sideband energy is retransmitted back
to the antenna. However, as pointed out
in last month’s article, the plate current
of the power amplifier contains har-
monics of the carrier frequency as well
as the carrier. The interfering 27-mega-
cycle signal will therefore modulate the
second-harmonic component of the plate
current as well. The sidebands of this
modulation will be 60 plus 27 or 87
megacycles and 60 minus 27 or 33 mega-
cycles. Now the 87-megacycle sideband
will also be rejected by the plate tank
circuit but the 33-megacycle sideband
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Fig. 12,

is close enough to the frequency to
which the plate circuit is tuned so that
it is passed back to the antenna with
very little attenuation and radiated by
the antenna. This type of interference
is most elusive when first experienced.
If either the 27-megacycle transmitter
or the 30-megacycle transmitter goes
off the air, the interference at 33 mega-
cycles disappears. The guestion would
seem to be “who is causing the interfer-
ence?” Actually, of course, the two
transmitters are mutually causing the
trouble but the process of modulation
is taking place in the 30-megacycle
transmitter, and this is the place where
it can be eliminated.

The most important single point in
the reduction of intermodulation of this
type is, as in most of the previously de-
scribed types of interference, the use of
high-“@” circuits. If the selectivity of
the power amplifier output tank is suf-
ficient to reject the signal from the
neighboring transmitter before it
reaches the plate of the amplifier, inter-
modulation cannot occur. It should be
noted in the case of the 27-megacycle
and 30-megacycle transmitters, the sig-
nal producing the intermodulation in
the 30-megacycle transmitter is 3 mega-
cycles below the frequency of the tank
circuit and the intermodulation side-
band produced is 3 megacycles above
the frequency of the tank circuit. There-
fore, if the tank circuit provides 10 db
of rejection at 3 megacycles off reso-
nance, the intermodulation sideband in
the output will have been reduced by
20 db.

While this particular pattern of r.f.
intermodulation seldom occurs except
where the two transmitters are close to-
gether in both frequency and geography,
other patterns can occur. Any time that
two transmitters are located relatively
close together, there is a possibility of
some type of intermodulation. As an ex-
ample, consider a transmitter operating
at 30 mc. and located very close to the
antenna of a high-power broadcasting
station which is operating at 1.5 mec.
The 1.5 mc. signal is, of course, rejected
by the 30-mec. tank circuit and the 30-
me. dipole. But if the open-wire trans-
mission line of the 30-me¢. transmitter is
about a quarter-wavelength long at 1.5
mc., as shown in Fig. 11, the plate tank
is coupled to an antenna which is reson-
ant at the 1.5-mc. signal. Under such a
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Shown above is the r.f.
spectrum that is produced by means of the
intermodulation effects

300 s
MC.

signal

shown in Fig. 11.
condition, considerable signal from the
1.5-mec. transmitter will be delivered to
the plate of the 30-mc. amplifier despite
the 30-mc. tank selectivity. In this case,
side tones are produced which are above
and below 30 me. by 1.5 mc., as shown
in Fig. 12. The obvious solution in a case
like this is to use coaxial rather than
open-wire line. This is not always a de-
sirable solution, however, and is not
necessary. A simple 1.5-mc. trap across
the open-wire line would be quite effec-
tive. Such a trap should be located as
close to the transmitter as possible.
The use of a tetrode as a final power
amplifier provides excellent insurance
against this sort of interference. It is
commonly realized that to amplitude-
modulate a tetrode, both the screen grid
and the plate must be modulated. The
screen grid, however, will be bypassed
to ground for r.f. and hence the interfer-
ing signal can modulate the plate only.
The modulation losses are therefore
quite large and the resulting output
sideband is quite low. A triode, of course,
is easily modulated by the plate and
provides little protection against inter-
modulation.

Summary

In this, and the preceeding article,
several types of interference have been
discussed and several characteristics in
a transmitter have been shown to be
helpful in all these cases of interference.
The general procedures for reducing
interference in a transmitter can thus
be very simply summarized:

1. Interference is best reduced at its
point of generation. High selectivity
(“Q”} in all tuned stages is extremely
important.

2. Couple no more power from any
stage than is necessary. Where efliciency
and power are important (as in the
power amplifier), couple to the opti-
mum point. Coupling with a loop is to
be preferred.

3. Stages where spurious signals are
generated (mixers, multipliers, and os-
cillators) should be operated at low
power levels and the outputs of these
stages should be very lightly coupled.

4, All r.f. stages should be completely
shielded.

If these points are observed and care
is taken to modulate properly with an
undistorted audio signal, a transmitter
need not be a spectrum waster. 30—
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Fig. 1. (A) Standard telephone handset. (Bl Radio handset with plug. (C) Handset with 4-wire cord, and (D) with é-wire cord.

Add A Handset To Your Citizens Radio

By LEO G. SANDS / Author, “Class D Citizens Radio™
You can talk-out farther and hear better in noisy
areas with a handset. Here are circuit details that
show how you can add a handset to a CB transceiver.

Citizens Radio, you can hear better

in areas where acoustical noise is
high. You can also talk out better,
achieving a higher percentage of modu-
lation, because the microphone is auto-
matically positioned at the correct
distance from the lips.

If you also add a switeh to cut off the
loudspealker when using the handset,
vou can have more privacy. Others in
the same room or car may hear you
transmitting, but they won't overhear
the other side of the conversation.

When railroads first started equip-
ping cabooses and locomotives with two-
way racdio. hand microphones were used.
They were quickly replaced, however,
by handsets, overcoming varying micro-
phone techniques and permitting better
reception on noisy trains,

A handset can be added to any Citi-
zens Radio. A handset consists of a
single earphone, known as the telephone
receiver. and a single-button carbon mi-
crophone, known as a telephone trans-

WI{I-JN YOU use a handset with yvour
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niitter., one at cach end of a handle.

It we look at the microphone and re-
ceiver elements of a handset individ-
ually. it is casier to determine how they
should be connected 10 a specific make
and model Citizens Radio,

Connecting the Receiver

Connecting the receiver is euasy. The
spealer circuit of most CB sets is shown
in Fig. 2. The secondary of the output
transformer is connected to the speaker
voice coil through the contacts of the
“transmit-receive” switch or velay. in-
dicated on the diagram as S.. When re-
ceiving, the contacts are closed and the
speakel is operative.

When transmitting. the contacts are
open—Ifor two reasons: to silence the
speaker and to avoid loading down the
seconcdlary of the output transformer.
This is an important consideration be-
cause the output transformer is used
as the modutation choke when trans-
mitting. If it were loaded by the speaker
voice coil during transmission, its im-
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pedance as a modulation choke would
be reduced and not enough audio power
would be available for modulating the
transmitter,

The handset receiver mayv be con-
nected 1o points A-B or X-Y. When con-
nected to A-B. you can hear all incom-
ing calls through the handset. When
connected to X-Y, you will be able to
hear all incoming calls plus your own
voice, when transmitting. This is called
sidetone and gives the same effect as a
regular telephone.

The impedance of a typical telephone
handset receiver is around 140 ohms at
800 cyeles. Because of this relatively
high impedance, the handset receiver
may be connected to X-Y without sig-
nificantly loading down the secondary
of the output transiormer when it fune-
tions as a modiulation choke during
transmission.

When the CB receiver volume con-
trol is set forr room level (about 100
milliwatts into the speaker), the hand-
set receiver will be driven at a level of
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about 5 milliwatts, which is more than
ample. If lower sound leve! is required.
but without reducing the speaker sound
level, a 1000-ohm potentiometer may be
connected in series with the handset re-
ceiver, as shown in Fig. 3A. \WWhen the
potentiometer is set so that its full re-
sistance is in the circuit, the handsei
receiver level is reduced 20 db. Or, the
potentiometer may be connected as a
voltage divider as shown in Fig. 3B.

When a handset is used, it may be
desirable to be able to shut off the
speaker after a call has been intercepted
so that other persons in the same room
or car won't overhear both sides of the
radio conversation, A s.p.d.t. toggle
switch (8.) may be connected as shown
in Fig. 4A, When the switch is in the
position shown in the diagram, the
speaker is connected. In the other
switeh position, the audio output (wwhen
receiving only) is soaked up by the
dunmimy load resisiors R, and R..

Or, as shown in Fig. 4B, a fader may
be added which permits use of the
speaker and handset individually or
simultaneously. By adjustment of
it is possible to raise the speaker volume
while reducing the handset volume and
vice versa. R. is needed in the circuit to
act as a dummy load when the handset
is set to a relatively higher level than
the speaker. This circuit, however, does
not provide sidetone.

A telephone handset may be placed
in a hanger when not in use. This hanger
may be one that has no switch, or it
may be of the type that includes a hook
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Fig. 2. Speaker circuit of typical CB set.

Fig. 3. (A) Series volume control. (B} Voltage divider control.
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Fig. 8. A typical microphone input circuit.

switch. When a hook switch is provided,
it may be used to automatically mute
the speaker and to connect the handset
when the handset is removed from the
hanger. This is called the off-hook con-
dition; when the handset is on its
hanger, the on-hook condition exists.

A simple circuit for this purpose is
shown in Fig. 6, The handset switchbox
and hanger are shown in the off-hook
position. The switch contacts connect
the handset receiver 1o the output trans-
former secondary, The handset becomes
operative only when the “transmit-re-
ceive” switch (8,) of the CB set is in
the receive position (no sidetonet. When
the handset is hung up. the speaker is
connected and the handset receiver is
disconnected.

If sidetone is (esired, the -circuit
shown in Fig. 7 is required. In Fig. 6,
the handset receiver is connected across
A-B; in Fig. 7 it is connected across
XY,

Connecting the Transmitter

The microphone of a telephone hand-
sel is known as the transntitter. In most
handsets a single-button carbon trans-
mitter is used. It has a resistance of
from 20 to 50 ohms, not 200 ohms as
many assume. It delivers a much
stronger audio signal than a crystal,
ceramic, or dynamic microphone. When
a handset is used with a CB set in-
tended for use with any one of these
types of low-output, high-impedance
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microphones, means must be provided
for reducing the output of the carbon
microphone.

First, let us look at typical CB micro-
phone input circuits so we can evaluate
the requirements. Fig. 8 shows the mi-
crophone input circuit of the Heathkit
CB-1. The ceramic microphone output
is fed through C, to the grid of the mi-
crophone preamplifier stage. Capacitors
C: and C: tend to limit frequency re-
sponse to the voice band. When a earbon
microphone is used in lieu of a high-
impedance mike, care must be taken
not to upset the frequency response
materially and to avoid overdriving the
speech amplifier.

The input circuit is modified as shown
in Fig. 5. The microphone is connected
across K. a 100-ohm, 2-watt potentiom-
eter which has been added to the set,
This potentiometer acts as the micro-
phone Joad and also as a modulation
level control. R. has been added to the
circuit to prevent loading down the pre-
amplifier input circuit.

A d.c. excitation voltage is required
for a carbon microphone. This can be
obtained as shown in Fig. 5. The cathode
bias resistors of the modulator tube (a
6AQ5 in the Heuthkit CB-1) is removed,
but the cathode bypass capacitor, C,,
is left in the circuit. The cathode resis-
tor is replaced by R, and R. in series.
The d.c. bias voltage is developed across
these resistors, and the portion of it
developed across R, is the microphone

excitation voltage. Since C: removes the
audio fluctuations across these resistors,
there is no audio feedback from the
modulator to the preamplifier.

In the Heuthkit CB-1, the modulator
bias resistor has a value of 470 ohms.
In Fig. 5, this resistor has been replaced
by a 360-ohm fixed resistor and a 100-
ohm potentiometer. In other makes of
sets where other values of moculator
bias resistors are used, R, and R, in
scries should equal the value of the
original resistor. The resistance of R,
and R: should be about 3 to 1 or 4 to 1.
This is not critical,

So far, we have been concerned with
the use of a handset with a typical CB
set which has a {ront-panel "transmit-
receive” switch. A handset can also be
used with sets equipped with a “trans-
mit-receive” relay actuated by a press-
to-tatk button on the microphone.

Press-to-Talk Operation

Handsets are available with or with-
out a press-to-talk switch in the handle.
Fig. 1A shows the circuit of a standard
handset without a press-to-talk switch,
and Fig. 1B shows the circuit of a hand-
set with this feature. In both cases, one
terminal of the receiver element and
one terminal of the microphone element
are connected together. This is satis-
factory when sidetone is not desired.

To obtain sidetone, the handset should
be provided with a cord that permits
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Substitutor

By SERGIO BERNSTEIN-BERVERY

Resistor or capacitor ‘‘boards’ can take the

place of both decade and substitution boxes.

ESISTANCE or capacitance substi-
R tution boxes have always been use-

ful items in the service shop or on
the experimenter's bench. In the labora-
tory, few items of equipment are more
useful or more frequently used. These
are marketed in various forms, includ-
ing kits with a variety of commonly
used, standard values and accurate
decade boxes for precision work.

In the usual form, these items have
certain disadvantages. Barring the use
of a precise decade box or series of dec-
ades, not all resistance values can be ob-
tained. Also, if resistors in the box are
accidentally overloaded and damaged,
this will go unnoticed hecause the com-
ponents are not visible. The switches
used can wear out, reducing reliability.
The expense of having a full range of
values may be prohibitive for ordinary,
“everyday’ use.

A simple, practical, and far more eco-
nomical solution is to wire up several
terminal boards, instead of several
boxes, in the manner shown in Fig. 1,
each board having 24 terminals, 12 along
each side. Two-watt resistors should be
used. Depending on the desired accuracy
and the amount to be invested, units of
five per-cent tolerance (or better) will
be required. One board is used for each
range of values. Thus one bhoard, like
the one shown, will use 24 rvesistors
ranging from 10 to 91 ohms. The next
board could use resistors from 100 to 910
ohms, and so on.

One end of each resistor is connected
to the common bus shown down the cen-
ter. Thus, to use any two resistors in
series, external connections need be
made only to the free end of each re-
sistor. The values for all resistors in the
set illustrated are marked in Fig. 1.
These markings could be transferred to
the board, beside the resistors. Choosing
desired values, as will be shown later, is
relatively simple. For the basic group of
24 components, only standard EIA
values are used.

The advantages in this arrangement
are considerable. For example, to deter-
mine the optimum value of a plate-load
or cathode resistor in a circuit, the com-
mon bus may be used for the “B+" or
ground connection. Changing a single
connection makes it possible to choose
from a wide range of experimental val-
ues. Power dissipation larger than two
watts can be accommodated by using
various series or parallel combinations.
Simple voltage dividers can be made up
—something not possible with conven-
tional boxes. For example, a4 reasonably
precise 10:1 divider can be made by us-
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ing 10 and 91 ohms, or 100.000 and 910.-
000 ohms on a higher-value board. When
a component is damaged in use, this is
relatively easy to spot. Also ease and
economy of replacement are advan-
tages.

If component values have been
checked on a bridge before use, or if
they are otherwise known to be suffi-
ciently precise. a remarkable collection
of closely spaced values, including dec-
ade steps, is available from each board.
Actually one bhoard presents the possi-
bility of several hundreds of different
combinations, although there would be
much duplication of values. Table 1 il-
lustrates the variety of unduplicatedt
values (more than 120} available from
just the single board of Fig. 1 by using
either individual resistors or series com-
binations.

Decade steps from 10 to 100, shown in
bolder face, are available. Total range
is from 10 to 173 ohms. From 23 to 109
ohms. one-ohm steps are continuously
available, if the constructor cares to use
that much precision in the original
choice of components. The chart shown
will be convenient for the user in any
case, since it enables him to pick off
quickly the two resistors to whose free
ends he must connect for any series-pair

24
standard-value

resistors that permit

. many combination values.

Once it has been drawn up, to simplify
the matter of determining the possible
combinations, an even simpler list can
be made from it, if desired.

The possible values available can be
listed in one column in numerical se-
quence, from 10 to 173, and the two
values required, where a series pair is
used, can be placed in the adjacent col-
umn. For example, part of this list could
read, “23=114+12, 24=24, 25=12+13,
26=11+415,"” and so on. Furthermore, a
single such chart may be used for all
the resistance bhoards drawn up in the
same way, simply by multiplying by 10,
100, 1000, or more. In this way, the sub-
stitution board is no more difficult to use
than a conventional box with a selector
switch on which values are marked.

The particular board of Fig. 1 has
been used for illustration, but many
variations are possible, A reduced but
nevertheless wide range of values would
be possible by using fewer resistors on
a board. It is also possible to make up
similar capacitor boards with parts of
suitable values and ratings. A chart like
Table 1 would apply to parallel-con-
nected pairs, but a list for series pair-
ings could also be made up.

Many more values can be obtained
with boards of this type by combining

value without stopping for calculations. two or more of different ranges. {30
Table 1. Over 120 unduplicated values from board of Fig. 1, including decade steps.
11]12]13 (15 16|18]20]22|24|2730|33(36]39143|47|51| 56| 62| 68| 75| 82| 91

10 |21 ] || 85|

11 23| 126 |~ a1 N

12 5 2] | | | |

13 829 B4 |

15 31| |[35]37 | | 97

16 34 |

18 38 |a0|  |45(48 93{100]

20 42|44 ] |s0[53] [s9[ |67 88

22 B 46 4952|5558 (6165 L

24 | 106

27 57 (60 7074178 102

I 63(66| |73/77[81] 96 |

3| 69(72|76 /80|84 89 108 |

36 [ . 79 83|87] 92 104 (127

9 | B 86| [ 95/101 T

3 9094 99/ 105111 125[134

47 98/103] 109]115[122|129|

51 | B 107 113|119 126|133 ] 142

56 [ B 118|124 (131138147

62 | B 130{ 137} 144153

68 | B 143150 [ 159

|| - 157 166

82 173
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Increasing use of electronic
aids in learning institutions is
creating jobs for a new kind of technician.

EDITOR'S NOTE: The nse of audio learning
aids, individually ar well as on a group basis,
is widespread in colleges and growing in sec.
ondary schools. Lhe full-time services of an an-
dio rechuician whove chief asser is his elee-
tromics backgromnd  fas  Decome  inereasingly
necessary, His rele and the organization of
eqripiment wnder his control @ doseribed here.
Mr. White is the andio technicion ar Ohio State.

enrollments rapidly growing, search
frantically for more teachers despite
their awareness that there are not
enough qualified people available and
will not be in the future. Thus the
search turns. more and more, to more
eflicient teaching procedures and me-
chanical aids that will extend the influ-
ence of each teacher to a greater num-
ber of students or that will relieve him
of part of the instructional burden.
Radio. TV. and motion pictures are
being relied on more heavily to bring the
best instruction available to the gmeat-
est number of students, Recorded ma-
terials, for use in classroom groups as
well as self-instruction by individual
students, have never before been avail-
able in such quantity or used so heavily.
As part of this trend. there has been
a marked increase in the number of so-
called “language laboratories.”” This
term is a misnomer. It is true that one
important use of such an installation is
to enable students of foreign languages
to benefit from hearing native instruc-
tors speaking their tongues properly.
However, there are many other types of
subjeet matter in which recorded and
recording aids play important roles.
Also, the type of laboratory in question
is only one of the varieties of possible
installations. The one of greatest inter-

T()DAY'S schools, with already bulging
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est to an cleetronices technician would
be the audio or listening center.

What Is an Audio Center?

Three general types of installations
are found in colleges at the present
time. A room [ov experimental study
containing many various electronic de-
vices for use by relatively few teachers
or advanced students is usually referrec
to as an audio laboratory. It is so
named because its specialized use is
cteveloping new techniques. A room for
instructional purposes containing many
idlentical pieces of electronic equipment
for use by a large number of students—
but simultancously under the direction
ol a teacher—is an audio elassroom.

Fig. 1. Individual student booth with

tape deck and master-program inputs.

Listening Center
Technician

By
LOREN D. CRANE and
REZIN C. WHITE

J| Ohio State University

The last type is not a elassroom. but
a place for out-of-class practice, self-
instruction, or the completion of class-
room assignments. It contains many
identical pieces of equipment for use by
a large number of students—but they
work individually and at their own con-
venience. This is an audio eenter. Of the
three types. this is the most likely to re-
quire a supervisory technician. The one
at the Ohio State University, named the
“Listening Center,” is the basis for this
article. It is also true that a center of
this kind generally costs less than the
other two types of installations. For this
reason, too, it is likely to be the most
popular installation in the future.

The Technicion’s Role

The technician will not only be a key
man in the operation and maintenance
of the center, but will also play an im-
portant role in its development. His ad-
vice will generally be sought in four
areas. He will be called on to advise ar-
chitects and others involved with the
design of the installation. He will
largely be responsible for the choice of
particular units of equipment to be pur-
chased. Supervision and systematic
maintenance will be his continuing task.
And finally he will be expected to edu-
cate the educators in the proper use of
facilities,

In planning, he should remember that
the room ought to be attractive and
well-lighted. Time spent in it should be
a pleasant experience. An important
problem encountered here is the ar-
rangement of booths to give a degree of
privacy lo individual students. Some
knowledge of acousties and familiarity
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with the use ol sound-proofling materials
is essential here.

The mrangement of equipment in
cach individual booth is also important.
One point a lechnician may easily over-
look 1especially it he is right-handed)
is that left-handed students will be
using the facility The lay-out should
not handicap them. Nor is convenient
use the only consideration. Ease of in-
stallation, accessibility of equipment for
maintenance and repair, and sufficient
flexibility to allow for future additions
or other changes are also of extreme
inportancee.

Looking at the room as a whole, there
should be a master switch that will turn
off all equipment at the end of the day.
This eliminates the need for a detailed
cheek of each individual piece of equip-
ment. The storage space for dises and
tapes should be convenient to the area
where master programs are played. For
the technician’s own sake, as well as for
the convenience of other users, the con-
trols in each booth available to the stu-
dent should bhe few and simple. For ex-
ample. it is advisable 1o pre-set the level
of the recording amplifiers in tape re-
corders available to individual students.

Choosing Equipment

The l.istening Center at Ohio Stiate
has 40 booths equipped with dual-chan-
nel tape decks and record-playbaek am-
plifiers. One sueh is shown in Fig. 1. The
particular decks used here are the Vi-
Ring 75 series. Twin-channel units pro-
vide an important function. Many taped
aids are recorded on one channel only,
called the master channel, Il the erase
head Tor this channel is removed from
the tape deck, the user may rvecord on
the other ¢student ) channel as he listens
without erasing the former., Of course,

sition selector switehes lmve been in-
statied. This permits cach student to
choose among as many as 11 master pro-
arams that originate in an adjoining
control room, which is part ol the cen-
ter. A block diagram ol the lay-out for
euch of the 50 master-program hooths
appeins in Fig. 2A. No microphones are
used here. The arrangement for the 35
turntable-only installations is shown in
Fig. 2B, The 10 combined muaster-pro-
gram tapedeck installations are set up
as shown in Fig. 3.

In the control room, muaster programs
originate from 10 tape decks (erase
heads removed) and one turntable. A
portion of this room, showing four of the
decks, appears in Fig. 4. Continuous
ptaying loops are sometimes used for
the master tapes,

In choosing equipment. the utmost fi-
delity will often be less of a considera-
tion than reliability and durability. For
example, the headphones are of two
bhasie types. For speech materials, a re-
sponse of 100 to 5000 cps is very salis-
factorvy., For music, some headphones
with response {from 60 to 8000 ¢ps serve
the purpose. The microphones are
sturdy, relatively inexpensive ceramic
types, also with response from 60 to
8000 c¢ps. These also have relatively di-
rectional pick-up patterns. There are
many specific models of equipment from
whieh choices can be made. In the center
under discussion, Clevite-Brush BA-200
headphones are used for speech mate-

PROGRAM

rials. the same manufacturer's model

3A-206 is used for music, and the micro-
phones are Electro-Voice model 729 ce-
ramies, which have a cardioid pattern.

Maintenance Problems

The technician will obviously have to
repair any equipnient that hreaks down
or begins to malfunction. He can also
expect such chores as splicing tapes that
break, dubbing and editing tapes, and
supervising the recording of tapes of
local origin. However, this is only the
beginning of his duties. If he is wise
cnough to want to “stay ahead of trou-
ble.” he will set up a time-table for pe-
riodically checlking all equipment in his
charge.

An important check will be for loss
of gain, which will often warn that trou-
ble is developing somewhere. This can
be done with test signals, recorded or
“live,” of known amplitude. Control set-
tings and normal readings for these
checks should be set up carly as a mat-
ter of record. He should also check for
the development of vibration, noise, and
the loss of fidelity or intelligibility. In
addition, it will be wise to clean tape
heads and demagnetize them regularly
after given periods of use. whether there
are any indications for this necessity or
not.

The best way to set up a time-table is
to work with the attendant who is re-
sponsible for scheduling students and
assigning them to booths. With little ex-

CONTROL 0 ors
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Fig. 2. Block diagrams of layout in (Al masler-program ond (B) turntoble booths.
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Fig. 3. Layout for booth with bolth master-program and individual-tape facilities,

separiate amplification for each ehannel
is necessary. Since the erase head lor
the second channel is left in place, a
laterr student using the same tape can
replace the first student’s voice with his
own without affeceting the master re-
cording.

Installed in 35 hooths are 4-speed,
manual turntables with dual-stylus
playback cartridges and playback am-
plifiers with microphone inputs, Bogen
1350-16 tables are used in conjunction
with Maganeticon amplifiers. In any of
these booths, when the student speuaks
into a microphone. he can hear his own
voice through the earphones along with
the material on the dise, so that he may
compare his voice with that on the re-
cording as in language practice.

In 50 separate booths, as well as in the
booths containing the tape decks, 11-po-
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tra trouble, the latter can simulta-
neously keep a record of hours of use
for each booth. This can be developed
into a reliable guide for maintenance
and rveplacement. For example, if sap-
phire playback styli are used in eart-
ridges adjusted to track at 4 to 6 grams,
they should he replaced alter 65 hours
ol use. Record-playback heads on the
tape decks used at Ohio State are re-
(Continued on puge 106)

Fig. 4. This corner of the control room shows four of ten tape ployers that feed
master programs to individual booths. A tumntable provides an eleventh channel.

\—
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Fuses and Fuseholders:

The Ne

By ROY E. PAFENBERG

Look

Circuit protection today is a sophisticated matter,

with many devices available for varied applications.

just a simple, mechanical clip and

the fuse a mere strip of metal that
would melt at a given temperature are
gone forever. These prosaic parts, often
added as afterthoughts in circuit design,
have moved from the dark recesses of
equipment out to the front panel. This
is now being accomplished without com-
promising safety or appearance,

So much change has occurred that
many are unaware of all the possibil-
ities. Yet these components are of con-
siderable interest and importance. The
technician, particularly if he is con-

TIIE DAY when the fuscholder was

cerned  with industrial equipment,
should understand the special features
of all types, as he will encounter

them in variety. The experimenter or
constructor now has many opportun-
ities to incorporate improved protection
and failure indication in his efforts.
Electrical ratings, including blowing
characteristics, have been discussed in
an carlier article in this publication
(“Fuses Are Not for Confusion.” Oc-
tober 1960, page 140). Accordingly the
main emphasis here will be on mechan-
ical considerations and applications.

In an earlier day, when equipment
was simple and fuses were few, place-
ment in the easily accessible, unerowded
interior of a chassis presented no real
inconvenience, Failure of the fuse was
adequately indicated by failure of the
equipment to perform. In today's com-
plex devices, with a multiplicity of cir-
cuits requiring protection, the picture
is different, There is a definite need to
localize a malfunctioning circuit quickly
so that correction can be undertaken
with the least possible wasted effort.

One solution, the wuse of panel-
mounted fuseholders, was a definite im-
provement. However, as the fuse popu-
lation per unit of equipment increased,
it again became difficult to determine
the particular, defective fuse. To solve
this problem, separate blown-fuse indi-
cator lamps were used, particularly in
critical applications. This worked well
but increased assembly and component
costs; it also used increasingly valuable
panel space.

Modern, lamp-indicating fuseholders
have been developed which provide posi-
tive identification of the blown fuse, but
occupy no more space than conventional
fuse posts. While originally engineered
for military requirements, they are now
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widely available to all potential users
at reasonable cost.

The Buss HKL fuseholder is repre-
sentative of one type of available com-
ponent. This unit, designed for applica-
tions in the range from 100 to 250 volts,
accepts the common 3AG fuses and
similar types of this size (134 in. by 14
in.). As shown schematically in Fig. 1,
it consists of the fuse itself shunted by
a series combination. The latter consists
of the neon lamp and its current-limit-
ing resistor. Even if the abnormal con-
dition that caused the fuse failure is
self-removing, the lamp will continue
to glow in most applications. In the rare
case where high resistance in the pro-
tected circuit will not permit continued
ignition of the neon lamp, a “'keep-alive”
resistor of suitable value may be added
as shown.

Fig. 6 shows the compact HKL fuse-

220K @

QPTIONAL §

"EEP ALIVE
LINE RESISTOR
SEE TEXT

1040

Fig. 1. Indicoting circuit, including the
fuse, for the HKL type fuseholder.
m
LINE LOAD

Fig. 2. Cireuit for the HKA fuseholder
shows lomp used for local indication and
the insertion point for remote indicator.
Fig. 3. HPC holder (top) permits safe,

ponel-mounted fusing for high currents.
Open holder with fuse is at the hottom.
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holder in assembled and exploded views,
and also highlights the separate com-
ponents that would otherwise be re-
quired to perform the same function.
The three components of the assembly
—the holder body, the fuse, and the in-
dicator—appear from left to right at
the top. They are shown assembled in
the center with the limiting resistor flat
against one side of the holder. At the
bottom are the holder, separate resistor,
lamp, and lamp housing that would
otherwise be used.

A simple calculation of costs for the
s¢parate components also shows that,
at a net price of not much more than a
dollar for the HKL holder assembly
with a fuse in it, it is a bargain even
for non-critical applications. Fig. 4 illus-
trates the advantages in space-saving.
ease of use, and appearance provided by
such modern units. This is a bank of
indicator-type fuseholders on the con-
trol panel of a teletypewriter loop.

For comparison, a panel using the
older ‘“grasshopper” type of fuse is
shown in Fig. 5. This assembly is also
from commercial teletypewriter gear
similar to the kind shown in Fig, 4.
However, note the housing for the
“'grasshopper” panel, which is made
necessary by the fuse type. These fuses
cannot be enclosed or hidden if they are
to provide visual indication. The re-
quirement involves exposed live ter-
minals. Compare this arrangement with
the narrow strip of panel space occupied
by the array in Fig. 4, In addition,
while the *“grasshopper” fuses have
been used successfully for years, they
are mechanically fragile and require the
use of a serewdriver when they must be
changed. All in all, the newer compo-
nent effects substantial improvement in
reliability, ecase of maintenance, and
appearance.

The already described HKL assembly
was designed for usc with relatively
high wvoltages. The ignition character-
istics of the neon lamp, for example, will
not provide indication much below 100
volts, For use with lower voltages type
HKR, similar in appearance except that
it uses an incandescent lamp instead of
a neon type, is rated at 32 volts. For
more general low-voltage use, or when
it is desirable to have both a local and a
remote indication of fuse failure, the
type HKA holder is available, In addi-
tion to incorporating an incandescent
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lamp. it accepts special [uses. type GL.D,
which rely on huilt-in electro-mechani-
cal switching action to indicate failure.

In Fig. 7. an assembled HKA holder is
shown 1o the left. At the right, it is
shown open to accept a fuse. Two ex-
amples of the GLD fuse used, each in a
different condition, are shown in the
center. The cartridge has a spring-
loaded metal pin that is released when
the element fuses and extends from one
end. When this pin is sprung. it com-
pletes the cireuit for the indicating lamp
in the upper (knob} portion of the hotd-
er. and also through the optional exter-
nal-indicator circuit to the other leg of
the supply source.

The cireuit arvangement for the HKA
appears in Fig 2. The remote-signalling
feature is shown as an option. which
may be used by breaking the link be-
tween the lamp and the unfused side of
the line, where shown, 1o insert the indi-
caling device. The latter may be an-
other lamp, an audible alarm, a relay,
or other suitable unit,

While this configuration was spe-
cifically designed for use with a 24-volt
supply. it has considerable flexibility

above and below this value. It will give
reliable indication of fuse failure from
a potential as low as 12 volts. Where po-
tentials higher than 24 volts are in-
volved, a resistor may be inserted in
series with the indicator lamp. A rea-
sonable value may be determined by

Fig. 4. A bank of modern, indicating fuseholders on a tele-
typewriter control panel occupies little space above controls.

Fig. 5. A bank of older “grasshopper” indicating fuses as o
Compared
array of Fig. 4, it uses more space, needs separate housing.

used in commercial teletypewriter gear.

using 30 ohms for cach volt in excess of
the 24-volt rating. If the external-alarm
circuit is used, the resistance of the in-
serted device should be computed as
part of this total series dropping resist-
ance. As to the GLD fuses themselves,
they are rated at 125 volts and available
in current ratings from *, ampere to 3
amperes.

The unit just described has many
commercial applications but is not like-
ly to be used [requently by the amateur
constructor. The latter individual, how-
ever, will certainly be interested in an-
other device that solves a problem he
has doubtless encountered in the past.
This has been the lack of a conserva-
tively rated. pancl-mounted, post-type
holder that would enable fusing of line
a.c. up to 13 amperes or even higher.
Paurt of the problent has been the limited
availability of cartridge [uses rated at
over 3 amperes and 120 volts in sizes
small enough to fit the preferred type of
fuse post. As a result, many experi-
menters and manufacturers, as well,
have used high-current fuses rated at
32 volts in a.c. line-voltage applications.
AMany cases of “unexplained” fuse fail-
wre may be traced hack to this practiee,

It is seldom the voltage rating that is
responsible for erratic failure. In most
applications. fuses may be used salely
at voltages well above rated value. The
cause is rather the fact that. at higher
currents. adequately low contact resist-

ance between ruse and holder is essen-
tial, If this resistance is appreciable,
excessive voltage «drop at the contact
area and consequent heating are in-
evitable. Heating of a Mise, whether de-
veloped externally or internally, is what
makes it blow., With this additional
heat. the component may give way he-
fore its current rating is exceeded or
reached.

I'he obvious solution is a holder that
will accommodate larger fuses and pro-
vide greater contact area. The HPC
panel-mounting post will accept cart-
ridege fuses 1': in. long and M4 in in
diameter. Such high-current [uses as
the 5AG. KTK., and FNM types are
available in this size at ratings beyond
13 amperes.

An integral HPC holder is shown at
the top ol Fig. 3. Below it is an open
unit with i fuse ready lor insertion. It
will provide reliable fusing at a low net
price, less than hall a dollar, that is in
ling with the cost of older, less manage-
able. exposed mountings,

Use ol such lusing concepts and asso-
ciated hardware as those described here
make possible ecasier maintenance. in-
ereased relinbility, and greater salety
in all types of equipment, whether com-
mereial or individually built. Where an
increase in cost is involved, it is nominal
in most cases, and the benefits of doing
the job in the best way more than com-
pensate Tor the dilference. —{30~

to the

Fig. 6. HKL holder with fuse {top] and assembled (centerl.
Separate components (bottom) that would otherwise be needed.

Clijne ~ |
e_-ﬂﬂ .
i — —
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Fig. 7. The HKA holder lassembled, left} accepts a special type
of fuse, two examples of which {center) are shown in different

conditions. The pin shown protruding from one springs out when
the fuse blows, to complete the circuit for lotal and remote in-

——-
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V dicators. An open holder, with the lamp in the top, is at right.
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DESIGNING

A TRANSISTOR
POWER
CONVERTER

UCH has appeared in the literature
M during the past few years describ-

ing the use of transistors as switch-
ing devices for power converters. In an
effort to understand how these convert-
ers operate and also to describe the ap-
plication of their theory to the design
of a particular converter, it is simplest
to begin with some of the fundamentals
of transformer action.

Transformer Action

Take, for example, the transformer
shown in Fig. 1. Here is a toroidal iron
core around which has been wound a
few turns of primary winding and a few
turns ol secondary winding. To under-
stand what happens within this trans-
former. consider that a voltage E is ap-
plied across the primary. The resulting
current does not reach its maximum
value instantaneously, since the winding
around the iron core is an inductance
and constitutes an impedance to the
build-up of current.

The current builds up gradually at a
rate determined by the cross-sectional
area and material of the iron core, the
number of turns, and the applied volt-
age. At the same time the flux within
the core increases directly proportional
to the build-up of current through the
winding. The build-up of flux continues
until the core saturates. At this point,
the transformer primary no longer acts

62

Inside view of the converter described by
author, Unit has been removed from case.

as an inductance and the current in-
creases very rapidly, limited only by the
capabilities of the power supply and the
resistance of the primary winding.
Losses beyond saturation are excessive
and transformers are normally operated
considerably below this point.

By way of definition, the amount of
flux existing within the core at any in-
stant is designated by the Greek letter
phi (¢) and the maximum value which
the iron can support tsaturation flux)
by ¢m. The magnetic induction density
is measured in lines-per-square-inch or
per-square-centimeter. The latter unit
is commonly called “gauss™ and is sym-
bolized by the letter B. The relationship

=t PRIMARY SECONDARY

Fig. 1.

The toroidai transformer setup,

Fig. 2. Basic circuit of vibrater supply.
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Useful and basic information
on how these transistorized
mobile power supplies work
along with an example of
just how they are designed.

By WILLIAM L, BLAIR

Cubic Corporation

between these two units is such that a
flux density of one gauss is equal to 6.43
lines-per-square-inch. The total flux is
equal to the product of the flux density
times the core cross section area,
¢=BA.

It is a change in the number of lines
of flux within the core which produces a
voltage in the secondary winding. The
more rapidly the number of lines change
per second, the larger is the voltage
which is induced in the secondary wind-
ing. Once the core saturates, the num-
ber of lines of flux in the core does not
change and. therefore, no voltage is in-
duced in the secondary.

Basic Vibrator Circuit

Look now at Fig. 2. This shows a
standard vibrator-type power supply
found in many car radios. A d.c. battery
voltage, E. is applied to the two input
terminals. The positive terminal goes to
the center tap of the primary winding
on the transformer. The negative ter-
minal is connected alternately., by
means of a single-pole, double-throw
switch, to one end of the winding and
then the other. The circuitry which
causes the vibrator to switeh this pole
back and forth is not shown.

Assume that the switch has just been
thrown to its present position. The en-
tire battery wvoltage is now applied
across terminals 1 and 2 of the trans-

ELECTRONICS WORLD
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former. The current begins to bhuild up
from zero and. as it does, the total flux
within the core also begins to rise. De-
pending on the effective inductance pre-
sented by the transformer between
terminals 1 and 2. this cwrrent, and
therefore total flux. may increase vap-
idly o relatively slowly, We shall now
assume that the switch remains in its
present position only long enough for
The flux to rise fo a level somewhat be-
low satwrration. Al this time the vibrator
throws the switeh 1o the opposite posi-
tion and the battery is connected be-
tween terminals 2 and 3.

It can be scen that the current now
flows in the opposite direction through
the primary. and the flux must change
from its maximum vialue in one direc-
tion to an equal maximum value in the
opposite direction. Thus, the primary
sees fronr one hattery source a squane-
wave voltage applied 1o it, and the ex-
panding and contracting lines of tlux
induce into the secondary winding a
square-wave voltage proportional to the
ratio of the number of furns in the sec-
ondary winding to the number of turns
in the primary winding,

Fig, 3 shows the various waveforms.
The top wavelorm is the voltage applied
to the primary winding, Assume that at
time 7. the pole has been in such a posi-
tion as to produce a tlux of ¢ in the neg-
ative direction. At this point, the switch
is moved 1o its other position so that the
full battery is applied across terminals
1 and 2 of the primary. The flux density
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Fig. 3. Idealized transformer waveforms,

changes lincarly from —g¢ to - at
which time the switch is again thrown
and the cycle is 1epeated.

It can be seen that if the frequency at
which the switch changes position is F
cycles-per-second. the total time for one
complete cvele is one second divided by
I'. This time, or perviod, is symbolized by
the letter T'; and it may be seen in Fig.
3 that the time required for the flux to
change from —¢ to +¢ is T 2. 0r 1/2F.

The magnitude of voltage induced is
equal to the number of furns times the
vatle ol change of flux. Fq. 1 expresses
this in algebraic form. The minus sign
simply implies that the induced voltage
is always of opposite polarity 1o the ap-
plied voltage. The factor “x 10" per-
mits one to use the move practical units
of “volts” instead of eclectromagnetic
units in this equation. N is the number
of turns across which the voltage is ap-
plied.

February, 1961

MAKER BRAND SATURATION
NAME FLUX DENSITY

Arnold Eng. Silectron 16 kilogauss
Deltamax 14 kilogouss

Supermendur 21 kilogouss

14 kilogauss
15 kiloagouss
16 kilogouss
14 kilogauss

Magnelics, Inc.  Qrthonol
G-L Electronics Qrthonik
Thomas & Skinner OrthoSil
Westinghouse Hipernik v

Table 1. Typical flux saturation densities.

total change

of fliee

tinie for
chieuce Lo secur

Since the total change of flux is 2¢ and
the time for this change to occur is
1/2F, the cquation for the induced volt-
agre is simply ¢ = —4pFN X 10",

As shown previously. the total flux
may be expressed as the flux density, B.
times the cross sectional area of the
core, A. so that this equation becomes
¢ = —4BAFN x 10,

Since we are interested in determin-
ing the number of turns required. the
cquation is finally re-arranged to:

cx 10r
—_—
ABAF

If the transformer were to be driven
with a sine-wave voltage, this same
equation would hotd with the exception
that the constant 4 would become 144

N =

Using Power Transistors

Now it can be shown that 1wo power
transistors can bhe used to reptace the
vibrator switch. In Fig. 4. terminals 1
and 3 of the transtormer have been eon-
nected to the emitters of transistors V,
and V. while their collectors have been
connected to the negative battery ter-
minal, which is assumed to be grounded.
Since the collectors of most power tran-
sistors are normally connected inter-
nally to the case of the transistor, this
cnitter-follower configuration makes it
possible to mount the cases in direet
contact with the chassis for best trans-
fer of heat away [rom the transistors.

With the bases of the transistors
cither open or connected to their emit-
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ters. the transistors are cut off with
only a very small amount of leakage
current flowing. This condition corre-
sponds to the open condition of the
switch in Fig. 2. If a potential is applied
1o the base of one of the transistors.
which is negative with respect to its
emitter, a small positive current will
flow from the emitter 1o the base (or
clectrons will flow from base to emitter)
which turns on the transistor and causes
a very low resistance to exist between
the emitter and the collector. If the
bascs of both transistors are driven with
a square-wave voltage in push-pull, the
action of the s.p.albt. swiltch is exactly
duplicated and the waveforms in Fig. 3
are again obtained. This drive signal
may be supplied externally from a
squiare-wave oscillator ov from the
transformer itself by means of a feed-
bhack winding.

In this latter case, as shown in Fig. 4,
assume that when the voltage is first
applied, the teakage curvent through
V. is slightly greater than that through
V.. The larger curvent through the pri-
mary from terminal 2 to 1 induces a
small voltage in the feedback winding
such that terminat 4 is positive with re-
spect to terminal 6. This polarity ap-
plied to the bases of V, and V. increases
the current through V, while at the
same time decreasing it through V. It
can be seen that this amounts to positive
feedback so that V, rapidly goes to full
“turn on’ condition while V., is cut off.

Curvent continues to increase
through the primary winding from tev-
minal 2 to 1 untit the core is saturated.
At this point, the induced vollage in the
feedback winding drops to zero and V,
is turned off. The rapidly collapsing field
in the core induces a large voltage in
the feedback winding of the opposite
polarity which further turns off ¥, and
turns on V.. Current now flows from ter-
minal 2 te 3 in the primary winding un-
til core saturation is again reached in
the negative direction. It is apparent
from this diseussion that the conditions
for oscillation exist. and the switching
cyele continues to be repeated with the
core heing driven alternately from a
flux level of - ¢ to — ¢, Each transi-
tion occurs very rapidly and closely ap-

CRI-PACIFIC SEMICONDUCTOR BRIDGE -PS2114
TI-CORE: ARNOLD DELTAMAX D26180
WINDINGS. Np =26 TURNS #22 BIFILAR WOUND
Ngp =34 =~ #34 = N
Ng =550 +« %34

DIODE
RECTIFIER 230V,
8RI0GE I0OMA,

Fig. 4. Transistorized converter circuit.
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proximates the mechanical switch in
Fig. 2.

The Transformer Design

We may now use Eq. 2 to calculate
the number of turns required in the pri-
mary to produce the particular switch-
ing action desired. Since the core is be-
ing operated to saturation, the flux
density B in Fq. 2 hecomes the satura-
tion value, Bm. We must now consider
separately the factors which affect the
choice of each of the quantities in this
equation.

The applied voltage is usually fixed
according to the intended application.
For use in an automobile, either 6 or 12
volts would be substituted for e. In air-
craft, it could also include 24 or 28 volts
and, for marine applications, 36 volts
might be desired.

The maximum flux density obtainable
in a core is largely a function of the core
material and may range from 6000 to
better than 22.000 gauss. It is obviously
desirable to select an iron which has a
very pronounced saturation so that the
switching point is precisely defined. Iron
with this type of saturation character-
istic has what is known as a “square”
hysteresis loop. In this type of iron, the
core losses are a minimum, however
other silicon irons may be used which
are less costly, at the expense of a little
efficiency. Values which should be used
for Bm in calculating the number of
turns required are shown in Table 1 for
various types of transformer iron.

Within certain limits, the frequency
of oscillation at which the converter
should operate may be chosen for the
particular purpose desired. For ex-
ample, if it is intended to operate stand-
ard a.c. equipment. such as an electric
razor, from an automobile battery, it is

Fig. 5. Graph showing the power output versus core arec used.

desirable that the operating frequency
he as near to 60 cps as possible. How-
ever. if it is intended to transform the
output to a higher voltage and then rec-
tify it for application to the plates of
mobile receiving and transmitting
tubes, it is much more desirable to
choose a higher operating frequency so
that minimum sized filter components
may be used. If the frequency is too
high, the losses in the transformer iron
become too great. As a rule of thumb,
frequencies between 1000 and 2000 cps
have been found to constitute a good
compromise hetween excessive losses
and bulky filter components.

It was desired to design a d.c.-to-d.c.
converter which would operate with an
input of 12 volts and deliver an output
of 250 volts at 100 ma. For this output
power of 25 watts, Fig. 5 shows that the
area of the core should be about 0.17
square inch. However, in the interest of
minimum size and weight, and a consid-
eration of the fact that continuous duty
was not required, a core having a cross-
sectional area of only about half this
value (0.08 in.*) was used. A frequency
of 1600 cps was chosen in order to per-
mit the use of a minimum amount of
filtering. It was also determined that a
“Deltamax’ core having a saturation
flux density of 14 kilogauss would be
used.

Fig. 6 provides a convenient means of
finding the number of turns required for
the primary winding in order to obtain
the desired operating conditions. First,
follow down the dashed line correspond-
ing to the input voltage to be used to the
slanting solid line corresponding to the
desired operating frequency. It will be
noted that each solid line represents a
different frequency, depending upon the
operating voltage to be applied. From

1000 L T S | 1T

this line, the required number of turns
bhetween the center tap and each tran-
sistor may be found as a function of the
product of flux density in kilogauss
times the core area in square inches. It
must be remembered that the total
number of turns to be used in the pri-
mary winding is twice the value ob-
tained from the graph.

In our specific design problem, the
dashed line labeled 12 volts” indicates
by the arrow head the particular solid
line marked 1600 cps which should be
used. Finally, the BA product of 1.12
(14 kilogauss times 0.08 in.”) determines
that 26 turns for half the winding will
produce the desired operating condi-
tions. In order to obtain a good elec-
trical balance between the two halves of
the primary winding, it is common to
wind the two halves at the same time
with two parallel wires (bifilar wound
winding). After the required number of
turns have been wound, the start of one
wire is connected to the end of the other
parallel wire, to become the center tap
of the winding, and the two remaining
ends are then connected to the emitters
of the transistors. If care is not exer-
cised in making this interconnection,
the two halves of the winding may be
connected so as to oppose each other. In
this event, the circuit will not be able to
operate.

If one assumes that the efficiency of
the supply will be 907, an input power
of 28 watts is required in order to real-
ize an output of 25 watts. This corre-
sponds to an input current of about 2.3
amperes at 12 volts. It is customary to
allow anywhere from 250 to 1000 circu-
lar-mils-per-ampere in cross-sectional
wire area. The area of various wire
gauges in circular mils (cm) is given in

(Continued on paye 98)

Fig. 6. Flux density times core area versus number of turns.
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SUBJECTS OFFERED AT
NO COST TO YOuU:

© TRANSISTOR FUNDAMENTALS—
complete coverage of transistor
theory without the use of mathe-
matics. @ GUIDE-MATIC POWER
HEADLIGHT CONTROI (Autronic
yel—lecture and lab. € Twi-
LIGHT SENTINEL ELECTRIC 1HEAD-
LIGHT switcii—lecture and lab, €@
TROUBLE-SHOOTING PROCEDURES
for dead or weak low voltage auto
radio tuners and trigger circuits. @
LECTURE AND LAH. PRACTICE ON
“SIGNAL SEEKER” AND "WONDER
BAR' auto radio tuners and trigger
circuits, (O TRANSISTOR CIRCUIT
TROUBLE-SHOOTING — lecture  and
lab. work analyzing defeets in tran-
sistor circuits. € HYBRID-TYPE
AUTOMOBILE RADIOS—low voltage
tube and output transistor circuits.
Lecture and lab. @ pELco-MaTIC
ALL-TRANSISTOR GARAGE DOOR
OPERATORS —lecture and lab, ©
AUTO PORTABLE RADIOS—lectures
and lab. practice on all-transistor
portable radios. Get prepared for
the all-transistor auto radio that
will appear in the next few years,

THE LATEST ON

TRANSISTORS AND AUTOMOTIVE ELECTRONICS 9 SUBJECTS
AVAILABLE TO YOU AT THE FREE DELCO RADIO-GUIDE LAMP ADVANCED TRAINING
SCHOOL. One week of instruction. No lab. fees. No tuition charge. Textbooks supplied.
In 1960 over 900 electronics technicians completed our one-week course. You, 00, can receive this same
valuable training in 1961. Bring yourself up to date on transistors and automotive electronics with personalized
instruction at the General Motors Training Center near you. (See schedule below.)

Classes wili be conducted by graduate engineers with special training in your field. Diplomas, awarded only
to those who successfully complete the courses, will mean a great deal to you—and to your customers.,

Register now through your local Delco Efectronics Parts Distributor or write directly to Delco Radio Division,
General Motors Corporation, Kokomo, Indiana, Attention: Service Manager.

GUIDE LAMP DIVISION SUisovm v it

DELCD ELECTROMNICE TRAIMING SCHDOL SCHEDULE

REGION 1 RECION T REGION 3
Philadeiphia Detroit

Chariotte Detroit
Washington
Washingfon | Atlanta |
| Cincinnat
[ Tarrytown Mempris
[ Tarrytown |
Jacksonville Cleveland
Boston | Cincinnats
Hoston Atlanta | ~
| New iirieans Fittsburjih
: Union | Fittsburgh
515
522 | | Memphis Buffalo
0-5 Fhiladeiphia I
B-12 Chariotte =
619 i | Cevea
6-26 Union | Atlanta |

February, 1961

REGIOMN 4

5t. Louis

Omaha

Kansas Lity
Kansas City

Minneapolis
Milwaukee

Chicago
Chicago

Minneapolis
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DELCO
RADIO

RECION 3 EEGION &

Halias |
Houston | N
Houston Los Angeles
[ Los Angeles
| "San Francisco
| El faso ____ Fortland
[ Ei Paso |

] Los Angeles
Oklahoma ity

San Francisco
Derver

| Portland

| Dallas __Sait Lake City
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The
Beautiful

Seticber
CONSOLETTE

—only small
organ with
two full
€1-note key+
boards and
22 stops.
Requeres only
2’%3/2" floor
space! Com.
mercral value
APproximate.
ly $1800

or more,

HII]M SIMPlE KITS
and save over50%

Give Your Family A Lifetime
of Musical Joy With A Magnificent
Schober Electronic Organ!

Now you can build the brilliant, full-
range Schober CONSOLETTE or the
larger CONCERT MODEL with simple
hand tools! No skills are needed ; no wood-
working necessary. Just assemble clearly
marked electronic parts guided by step-
by-step instructions. You build from kits,
as fast or as slowly as you please . . . at
home, in your spare time — with a small
table serving as your entire work shop,

Pay As You Build!

Start building your organ at once, invest-
ing just $18.94! The superb instrument
you assemble is as fine, and technically
perfect, as a comme1c1a1 organ . . . yet
you save over 50% on quality electronic
parts, lugh -priced labor, usual store
mark-up!
Free Booklet

Send for 16-page booklet in full color
describing Schober organs you may build
for home, church or school — plus articles
on how easy it is to build

your own organ and how
pleasant it is to learn to THE GREAT
play~ Also available is CONCERT
10 LP demonstration MODEL
record (price $2.00 — re- meets
fundable on first order). specifications of
Send for literature. No American
obligation and no sales- Guild of
man will call. Organists

Mail This Coupon For FREE Schober Literature
And Hi-Fi Demonstration Record TODAY!
[ —— e ——— ———— ———
| The Schober Organ Corp., Dept. RN-10 '
Ul 43 West 613t St., New York 23, N.Y.
=g 0O Pleawe send me FREE Color Bouklet
and other literature on the Schobver urgans. I
O Please send me the 10” hi-f! Schober

demonstration record. I enclose $2.00 (re- I
fundable on receipt of my first kit order).

Name...o.ooiiiiiiiiiiiiien e 5 I

—— e e —— e — — — —
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Tips On
Tuning-Eye

V.IVM.s

By JOHN POTTER SHIELDS

A simple circuit change which permits voltages to be

measured positive with respect to ground, increasing

the shadow angle on the eye tube, improving accuracy.

A.c. signal can also be measured with this set-up.

HERE have been a number of articles

describing simple vacuum-tube volt-
meter circuits using such popular tun-
ing-cyve tubes as the 6E5, 6U5, 6AFS6,
cte. whose shadow angle varies in pro-
portion to the amount of applied grid
voltage.

While most of these circuits arc
quite novel and, to some extent, useful,
thev all suffer from onc major draw-
back—they can only measure volt-
ages negative with respect to ground.
The reason for this is shown in the
simplified circuit of Fig. 1A. In opera-
tion, with zero volts applied to the
grid of V,, the unlighted portion or
shadow of its target will be at maxi-
mum. As the grid is made progressive-
ly morc negative with respect to
ground, the shadow angle will decrease
until it complctely disappears at a
given negative voltage; dependent
upon the type of tubc used. If a posi-
tive voltage is applied to the grid of
V.. the shadow will merely increase
slightly from its original size when
zcro grid voltage is applied. irrespec-
tive of the magnitude of the positive
voltage.

To overcome this difliculty, the cir-
cuit shown in Fig. 1B is suggested.
Instead of returning the cathode of V,
dircet to the ground, it is connected to
the arm of 8:.. In the *‘—volts" posi-
tion, the cathode is grounded just as in
Fig. 1A. With the switch in the “+

nected to the arm of the pot, R,. which
is connected between ground and “B+”
through R..

In operation, with no d.c. signal
applied to the grid of V,, the arm of
R, is adjusted to the point where the
positive voltage applied to Vi's cathode
is sufficient to causec the shadow to just
disappear. Since thc cathode is now
positive with respect to the grid, which
is at ground potential through R.. it
is the same as if the cathode were
grounded and the grid negative the
end result is the same as far as the
tubc is concerned. We can now apply
a positive voltage to the grid of V,;
decreasing the positive voltage differ-
ence between grid and cathode. thereby
causing the shadow angle to increasc.

Fig. 1C shows the same circuit with
a few added rcfinements. With switch
8. in the “D.C.” position, the operation
is the same as in Fig. 1B except that
R, and C, have been added to remove
any a.c. hum signal picked up from the
“hot” test lead—which could cause
fuzziness and blurring of the shadow.
They also act as a simple RC filter for
the rectified a.c. signal when the unit is
measuring a.c. With 8. in the “A.C.”
position, the erystal diode, CR,, is con-
nected so as to clip the positive half
cycles of an applied a.c.-voltage input
signal; allowing only the negative half
cycles to be applied to the input of the
EC filter and thence to the grid of V..

volts™ position, V.'s cathode is con- 30~
Fig. I. {A) Schematic diagram of a typical v.t.v.m. circuit which uses one of the
popular tuning-eye tubes. {B) A circuit variation which permits measurement
of positive voltage. (C) A more sophisticated version of the circuit shown in
(B). The addition of crystal CR, also permits the circuit to measure a.c. volt-
ages as well as either polarity of d.c. Refer to text for details on change.
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Sound System Fundamentals
(Continued from page 40)

impedance. Table - is also useful for de-
termining line voltages when consider-
ing cable voltage requirements.

Low-Level Line Distribution

When a large amount of audio power
is required at a point quite distant [rom
the program source. line losses can proe-
vent the use of power amplifiers at the
program source and low-level line distri-
bution becomes necessary. This system
consists essentially of a line amplifier at
the program source, a constant-imped-
ance line, and a power amplificr at the
sound location. In sueh cases, 500- or
600-ohm constant-impedance lines are
commonly used, although lower imped-
ance may be used if high audio fre-
guency response is reauired. From 1 to
10 milliwatts of audio power is fed into
the line at the selected impedance. A 1-
milliwatt level is the common “‘zero
level,” a term derived from the use of
decibels. A discussion of deeibels with
conversion tables will follow later. At
600 ohms. a 10-milliwatt level means a
line voltage of 2.46 volts and an audio
line current of 4.1 milliamperes. The
resistive loss in 3000 feet of stranded.
twisted £18 copper cable would be about
7147, . If this same line were used in an
attempt 1o transfer power at a load im-
pedance of 8 olins, the resistive loss
would be about 877 and if an 8-ohm
output tap were connected to the line, it
would be difficult to get power into the
line because the line resistance would
seriously affect impedance maiching.
If this line were used as a 70-volt line.
the resistive loss would depend on the
amount of power transferred. At 25
watts the resistive loss would be about
197;. at 100 watts it would be about
517;. Again. mismateh beeause of line
resistance would cause additional losses
and proper impedance maitching  be-
comes quite involved.

The additional equipment required to
operate a low-level line consists of a line
amplifier at the program source and an
impedance-matehing transformer at the
power amplifier location. These are rel-
atively inexpensive items and in many
applications the use of low-level distri-
bution saves the additional cost of a
power amplifier of suflicient wattage to
overcome the resistive line losses. This
saving can be considerably higher than
the cost of the line amplifier and the
matching transformer. Beeause of the
relatively low voltage levels in this type
of distribution, precautions must be
taken to prevent noise and’or crosstalk
from cntering the system. With the
present availability of good shielded
cable this is not a major problem. Ordi-
nary good shielding techniques and
proper grounding methods will usually
suffice.

Next month's concluding article will
cover some of the practical problems in-
volved in actually wiring up the sound
system.

(Concliuded neet aonth)
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New kind of KIT
from H. H. Scott...

EASY-TO-BUILD 72 WATT
STEREO AMPLIFIER KIT
LOOKS AND PERFORMS

LIKE FACTORY- $'|4995

BUILT UNITS!
Here's the kit that makes you a professional.

Beautifully designed, perfectly engineered, and
so easy to wire that you can’t go wrong. In just
a few evenings you can build a professional 72
watt H. H. Scott stereo amplifier . , , one so good
it challenges factory-assembled units in both
looks and performance.

H. H. Scott engineers have developed exciting
new techniques to ease kit-building problems.
The Kit-Pak® container unfolds to a self-
contained worktable. All wires are pre-cut and
pre-stripped. Parts are mounted on special
cards in the order you use them. All mechaniecal
parts are pre-riveted to the chassis.

Build a new H, H. Scott LK-72 for yourself.
You'll have an amplifier that meets rugged
IHFM specifications . . . one that delivers suffi-
cient power to drive any speaker system . . , one
that's professional in every sense of the word.

TECHNICAL SPECIFICATIONS: Full Power Output: 72 watts,
36 watts per channel + IHFM Power Band: extends down to 20cps
« Total Harmonic Distertion: {Ikc) under 0.4% of full power « Am-
plifier Hum Level: better than 70db below full power output « Tubes:
4 — 7531 output tubes, 2 — 7199, 4 — 12AX7, 1 — 5AR4 » Weight of
Output Transformers: 12 pounds + Amplifier fully stable under ail
foads including capacitive « Dimensions in accessory case: 15% w,
5% h, 13% d. Size and styling matches M. H. Scott tuners.

www americanradiohictorv com

IMPORTANT FEATURES OF THE NEW H. H. SCOTY
LK-72 COMPLETE AMPLIFIER 1. Unique Kit-Pak®
container opens to a convenient worktable. Folds up
at night like a suitcase. 2. Part-Charts x'— All parts
mounted in order of installation, No sifting through
loose parts. 3. All wires pre-cut, pre-stripped to cut
assembly time, 4. Mechanical parts all pre-mounted.
Tube sockets and terminal strips riveted to chassis.
5. Easy-to-follow full color instruction book. 6, Special
features include: Center Channel Llevel control;
Scratch Filter; Tape Recorder Monitor; Separate
Bass and Treble on each channel; DC operated
heaters for lowest hum.

*Slightly higher west of the Rockies.

HH. SCOTT
M. W, SCOTT INC.. OEPT. 160-02
111 POWDERMILL ROAD + MAYNARD, MASS.

Rush me complete details on your new LK-72 Com-
plete Amplifier Kit, LT-10 FM Tuner Kit, and
Custom Stereo Components for 1961,

Name..... 0GoEEREINECeR0a 0200000000000
Address. .. ............... e teaer it
City. . ... . State..............

Export: Telesco International Corp,
36 W. 40th St c.
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THERE'S A NEW HEATH KIT FOR
EVERYONE IN THE FAMILY!

fits both space and doilar budgets!
COMPLETE STEREO-PHONO CONSOLE WIRED OR KIT
Ecss than 3’ long and end-table height, yet its six speakers assure rich,
room-filling stereo! Smooth “lows” are delivered by two 12" woofers,
“mid-range”’ and “highs” are sparklingly reproduced by two 8" speakers
and two 5" cone-type tweeters mounted at wide dispersal angles in the
cabinet. The “anti-skate”” 4-speed automatic sterco/mono record changen
has diamond and sapphire styli. Concentric volume and separate dual
bass and treble tone controls are within casy reach. Superbly styled with
solid genuine walnut frame, walnut veneer front pancl, and matching
wood-grained” sliding top, the cabinet measures just 3134" L x 173"
W x 263" H. Whether you buy the ready-to-play or kit form, the
cabinct is factory assembled and finished; to build the kir, just wire the
amplifier and install the changer and speakers. 70 Ibs.

Model GD-31 (kit) ..$13 dn., $11 mo. $129.95
Model GDW-31 (wired). .$15dn.$13 mo. . ......... . . $149.95
INTRODUCING COMPLETE 28-WATT AND
.. a superb new line of Stereo Hi-Fi Consoles . .. ';’\?‘WATT‘ S;)'-ERI'ISO ICON_SO"ES ctorymired and
FA CTORY ASSEM BLED, ready to play,, ow you can Uy cath stcrco COlnpOll(‘lltS Actol y=-win Cd an

tested with beautiful preassembled, prefinished cabinets . .,
ready to plug in and ¢njoy. The consoles are available in both
28 and 50 watt models, with moncy-saving optional kit plans.
The 28-watt model (HFS-26) contains the Heathkit AJ-10
stereo AM/IM tuner, SA-2 stereo amplifier, AD-50A sterco
record changer and two US-3 127 coaxial hi-fi speakers. The
50-wattinodel (HI'S-28) contains the Heathkit AJ-30 Deluxe
sterco AM/FM wuner; AA-100 Deluxe siereo amplifiar

AD-60B Deluxe sterco record changer and two Jensen H-223F
coaxial 2-way 12" hi-fi speakers. Specify walnut or mahogany.

Model HFS-26 {wired).. 215 bs.. . .$47.50 dn. $475.00
Model HFS-27 (kit).. $37.00 dn. $370.00
Model HFS-28 {wired).. 264 Ibs... . $75.00 dn.. .. $675.00
Model HFS-29 (kit).. $55.00 dn. $550.00

Cabinets available separately, write for information,
m HEATH COMPANY / Benton Harbor, Michigan

www americanradiohicetorv com
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NOW ONLY

HEATH

BRINGS YOU
ALL 3!
PORTABLE 4-TRACK STEREO
15 TAPE RECORDER KIT
HEATHKIT Delight to the vast treasures available to you in popular 4-track
. for pre-recorded stereo tapes . .. make your own 4-track sterco
do-it-yourself home recordings . . . (you can even use it as a hi-fi center to
hobbyists, amplify and control hi-li tuners. reecord players. cte.) Has
“record,” “play.” “fast-forward” and “rewind™ functions. 2
speeds (3% " and 7% " per second). Controls include: individual
2 tonc balance controls for cach channel; level controls; monitor-
¥ ing switch for cach channel to let you hear programs as they are
HEATHKIT being recorded: and a pause button for tape editing. Two Ceye-
factory-built, tube” indicators provide control of recording levels. Speaker
ready to use, wings may be detached. Cabinet and tape mechanism are com-
pletely preassembled. A storage compartment is provided for
tape and accessories. 49 |hs.
3. Model AD-40...$18 dn., $16 mo.. .. HB0BB0 0G0 BaRG: $179.95
HEATHKIT STEREOQO/MONO
learn-by-doing PORTABLE PHONO KIT
Science Series From jazz to classics. the younger
for youngsters. sct will have sterco wherever they
go! Plays either stereo or mono

records on its top quality 4-speed
automatic chancer sith diamond
and sapphire styli. Has dectachable
stereo speaker wing and complete
ton¢ and stereo balance controls.
Record ehaneer and cabinet are fac-
tory-assembled. the kit is a “snap™
to build. 15147 x 18" x 8%". 28 lbs.
Model GD-10...%$7 dn..... $69.95

ACOUSTIC SUSPENSION SPEAKER SYSTEM KIT
Using the revolutionary “acoustic suspension principle licensed
to Heath by Acoustic Rescarch, Incorporated, the AS-10 meets
and surpasses performance of speaker systems three o four
tmes its size. The 10" bass speaker and two 314 * hi-frequency
speakers cover 30 1o 15.000 eps with fantastic brilliance and
fidelity! Use in upright or horizontal position. Cabinets pre-
asseibled and prefinished. 32 Hos,

Model AS-10U (unfinished).. $6 dn.,$6 mo. .......... $59,95
Model AS-10M (mahogany) ..$6.50 dn., $6 mo. ..... $64.95
Model AS-10W (walnut). . $6.50 dn., $6 mo.. . .......... $64.95

DELUXE AM/FM STEREO TUNER

Fxciting new styling and advance-design features rocket this new
Heathkit o the top of the sterco hi-fi vakue list! Featured are:
complete ANMLFNM and simultancous stereo ANM/FM reception.
plus a multiplex adapter output: individual flywheel tuning:
individual tuning mcters on cach band: FAM automatic frequency
control (ATC): and AN bandwidth switch. 24 Ibs.

Model AJ-30 (ki) .$9.75dn.,$9mo. ... .. .. ............. $97.50
Model AJW-30 (wired) ..$15.30dn., $13 mo..... ...... $152.95

DELUXE 50-WATT STEREO AMPLIFIER

Look-alike companion to the tuncr above, here's two 23-watt
channels hi-fi-rated and loaded with extras! Mixed-channel
center speaker output: “function selector” for any mode of
operation: sterco reverse, balance and separation controls:
ganged volume and separate concentric bass and treble tone
controls. 5¥4" H, 153" W, 1314 D. 31 Ibs.

Model AA-100 (kit)...$8.50 dn., $8.00 mo.. .. ... ........ $84.95

8 new, exciting Heathkit’ products on following pages‘_.

www americanradiohistorv com
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HEATHKIT’.. pioneer in do-it-yourself

ANNOUNCING THE ALL-NEW HEATHKIT
“WARRIOR'" GROUNDED-GRID

KILOWATT LINEAR ......ONLY $229.95

Flere's news o rock the entire Amateur Radio world! The new
cdlesk-top Heathkit ~Warrior™ matches any unit on the market
feature for feature with no quality short cuts and slashes the price
in half! Completely Sclf-Contained—amplilier and HY _ filament, and
bias supphics awe builtin, Ferafle—drives with 30 to 75 watts. no
matching or swamping network vequired. Afficient—stable g-g
circuit puts pirt of drive in ontput for up to 70% ciliciency.
Drespenee Tubes—four paralleled 811.\'s and two 866.\'s. Dynamic
Regulation —big oil-lilled capacitor and 5-50 henry swinging choke
for high peak power output with low distortion. Design—special
low-capacity filament transformer requires less driving poser and
eliminates broad-band tiliment RE choke. Monitering—uives con-

stant output to scope regardless of frequency. Fasily cAssembled
average time 8 hours. Bands—80 through 10. Mavx. Powcer Input-
SSB-1000 watts PEP: GW-1000 watts: AN -400 watts (500 using
controlled carricr od. ) RTTY-650 wats. 1Wrire for Compiete

Lnforinatron,

Model HA-10...100 Ibs....$23.00 dn., $20.00 mo.. .. ..... $229.95

DELUXE SERVICE BENCH VTVM KIT
Greater accuracy and convenicence for precision
testing. Big 6”7, 200 ua meter has longer scales
plus separate 1.3v and 5v AC scales. Wider fre-
quency coverage with greater precision is made
possible through use of 19 resistors and husky
capacitors. Other deluxe features include high-
visibility meter and controls; recessed thumb-
wheel “zero’ and “ohms adjust™™ controls.
Measures AC and DC volts to 1500 in 7 ranuces;
resistance from .1 ohm to 1,000 inegohms in 7
ringes, Db calibrations for relative voltage mea-
surcments selected to give 10 db steps between
ranges. Test leads included. 997 11 x 6147
Wox 53" DL 7 1bs,

Model IM-10...$3.30 dn., $5.00 mo....... $32.95

NEW ISOLATION TRANSFORMER KIT
The 1P-10 presents a significant improvement in
isolaton transforiners. Provides output voltage
from 90-130v in 0.75v steps at 300 watts con-
tinuous duty, 500 watts intermittent duty, with
117v input—ample power for cven color TV
servicing. Built-in meter continuously moenitors
output voltage with £ 1 volt accuracy (lincar
scale is eleetronically expanded to cover 90-140v).
Power line input voltage can also be measured
by operating spring-return slide switch on front
pancl, Fused primary. Measures 6147 W x 9147
HEx 57 1) 22 ]bs.

Model IP-10.,.$5.50 dn., $5 mo. .. .. ... $54.95

HEATH COMPANY / Benton Harbor, Michigan

www americanradiohicetorv com

NEW FOR THE SIX &
& TWO METER VHF NOMADS ...
The new = Shawnee™ 6-meter and *Pawnee”
2.meter Heathkit transeeiver kits bring a
new definition o superior performance. And
each offers complete AN and CW facilities
with the greatestarray of featares anywhere!
Sinele Lnob Tuning—tracked VIO and cx-
citer stages. 10 1Vatt Output—6360 dual
tetrode. Burlt-fn Low Pass Filter, Three-way
Porcer Supply—nbuilt-in for 117vac. 6vde or
12vde with separate DC and AC plugs and
cables included. Dual-Pupose Maodulalor—
10 wauts for high level plate modulation or
15 watts for P\ operation. Double Conrersion
Reeciver—erystal controlled first oscillator.
Voltage Regulation—on all oscillators. Com-
plete Controli—up front on the panel for
vansmitter and  receiver, Tuning Meter—
auto-switched tor signal strength or relative
power output. Slide Rule [)ial—sceven inches
of spread for receiver and VIO, edge
lighted. VFO or Cryvals—front panel switch
of vfo or four crystals for novice. GAP,
AMARS or net operation. Spot Sweifeh—zero
in signals with transmitter ofl. Complele
Shiclding—power supply. final and receiver
front end. Ceramie Micraphone—push-to-talk
with coiled cord. And many wmore—Write for
Information, 34 Ibs.

Model HW-10.. .6 meter, or HW-20...2 meter
$20dn., $17 Mmool $199.95
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electronics—always the leader!

now a new improved
6 meter model

joins this famous
lransceiver series

ﬂ

L

.!u

2,6 & 10 METER TRANSCEIVER KITS

The new 6 meter HW-29A joins “Tener’” and “Twoer” to
bring you top transceiver values. Like “Twocer,” the new
HW-29A multiplies to its output frequency from an 8 mc
crystal for greater stability. All models have erystal-controlled,
5 watt input transmitters and tunable super-regen reccivers
that pull in sigs as low as 1 uv. .. IB for cmergency work and

“local’” nets. Each includes transmit-reccive switeh, metering
jack, ceramic mike and two power cables. Less crystal. 10 Ibs.

Model HW-19...10 meter...$4 dn., $5 mo.... .....$39.95
Model HW-29A .. .6 meter.. $4.50 dn., $5 mo. $44.95
Model HW-30...2 meter...$4.50dn.,$5mo... .. ..... $44.95
Model HWM-29-1.. . Converts early "'Sixer" to “ A"’ model.

T, ... R .....$4.95

HEATHKIT BASIC RADIO COURSE

Here's a new 2-part saics in basic radio for youngsters and
adults. “Basic Radio=—DPart 1, available now, teaches radio
theory in everyday language, commeon analogics, and no diffi-
cult mathematics. Experiments performed with radio parts
supplicd result in a regenerative radio receiver. “Part 117 of
the serics, whicl will be ready March 1, advances your knowl-
cdge of radio theory and supplics additional parts to extend
vour Yart I receiver 1o a 2-band superheterodyne circuit,

Mode! EK-2A.. ."Part1”...81Ibs.. . .. . ... $19.95

FREE
CATALOG

Send today for
your Free Copy of
the latest Heathkit Catalog showing over 200
Heathkit items for hi-fi fans, amateur radio
operators, students, technicians, marine en-
thusiasts, sports car owners and hobbyists.
Many Heathkit products are now available in
both kit and wired form!

Y
b gy a ney, ed f
£ RA Cathi
!

be your own
“tune-up'’ specialist!

: ”
NEW ELECTRONIC IGNITION ANALYZER KIT

Checks ignition faults quickly and accurately. Onc simple
hook-up to ignition wiring, and the 10-20 does thc rest!
No removing plugs, wiring or other cngince parts. Checks
enginc in opcration. Switch sclection of primary, sccondary,
parade or supcrimposed patterns without changing leads
to the engine. Detects shorted plugs, defective distributor
points, defective wiring, coil and condenser problems, in-
correct dwell time, worn distributor parts, ete. Features
improved trigger circuit for locked-in patterns without
trigger level adjustment; 2-1 vertical and 10-1 horizontal
expansion. 8" H x 9%" W x 16" D. 22 Ibs.

Model 10-20 . $8.95 dn., $9.00 mo. . ............... .$89.95

(00600000000000000036000

MONEY BACK GUARANTEE

Heath Company unconditionally guarantees that
each Heathkit product, whether assembled by our
factory or assembled by the purchaser in accord-
ance with our easy-te-understand instruction
manual, must meet our published specifications
for performance or your purchase price will be =14
cheerfully refunded. <

0000990990099009909999999000 )

ORDER DIRECT BY MAIL OR SEE YOUR HEATHKIT DEALER

ORDERING INSTRUCTIONS
]
HEATHEIT = l Fill oul the order blank below. Ins
B <lude charges for parcel post ac-

cording to wergh!s shown. Erpress
HEATH COMPANY arders shipped delivery charges

coliect. All prices F.O.B. Benlon

Benton Harbor 15, Michigan Harbor, Mich. A 20% deposat 15 re-

quired on all C.0.D orders. Prices
subjecl to change withoul notice.

Please send the following HEATHKITS:

ITEM MODEL NO PRICE

Ship via( ) Parcel Post { ) Express ( ) COD ( ) Best Way
( ) SEND MY FREE COPY OF YOUR COMPLETE CATALOG

Name

Address

City Zone — State
Dealer and export prices slightly higher.

www americanradiohistorvy com
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Barry’s “‘Greensheet”’ Values*
are out of this World
NEW

1961
Catalog

N oconplore ¢l of specnilize D omdda e Pl

monw TURRN arud COMPONENTS .. oo

Barry Fleorones Tradosrin, \nuum
l md Faperinonie.,

sV s b

I Prove these v lues 1o vourselt! Lumphlc and mail
the coupont Ilow Ton sour copy ol the “Chreenslheel,
' Winter "61 Fditzon.
I BARRY FLECTRONICS CORP.,
5312 Broadway, NYO 12, NY
I Dept. BN 2, Woalker s 7r00

l NVame

i l

I Company

l £idldlnG 99 sacaoomscomascmDEOOIIoD GeCIEIEIEIEONNDAD oD I

l 3o von wizh v e amonr vnaibime List 1 s please I
l hedh )e You may alse indude the wame ol
moasocktde who o waould alss Like 10 recene llu-l

“Gireensheet” catalow.

QUICKLY CUT HOLES

in metal, plastics,
hard rubber...

ROUND SQUARE HEY o

f SR

GREENLEE CHASSIS PUNGHES

Make smooth, accurate
openings in 134 minutes or
less . .. for sockets, plugs,
controls, meters, panel
lights, etc. Easy to use . ..
simply turn with wrench.

Many sizes and models.
Write for literature,

r.—— .
GREENLEE s -
GREENLEE TOOL CO.
1916Columbla Ave., Rockford, lllinols
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STEREO AMPLIFIER
H. H. Seott Ine.. Dept. P, 111 Powder-
mill Rd., Maynard, Mass. has hrought
out a new 100-watt stereo power ampli-

Listed as Maodel 290,
IHFM standard,

fier. it is rated at
DO walts per channcl,
At maximum output, harmonic
tion is 0.5 per-cent. and first order
is given as .01 per-cent.

Output circuits are meter-monitored.
Thus, as tubes age, changes of output
tube bias can be made to maintain the
peak performance and balance hetween
channels,

distor-
IM

NEW RECORD CHANGER

BSR rUSA) Limited, College Point,
Long Island, N.Y. has announced that
the letters “I3SR" will become the new
brand-name for the record changers
manufactured in England by Birwing-
Iam Sound Reproducers, Lid.. produc-
crs of the "Monarch” line.

The BSI changers are styled by a
leading British designer, Douglas Scott.
The line includes lfour-speed, fully au-

tomatic units with an intermix feature
that permits playing different diameter
records of the same speed.

Details on the line are available from
the American firm.

NEW STEREQO AMPLIFIER

H. H. Scott, Inc.,, 111 DPowdermill
Road, Maynard, Mass., has announced
a new version of its Model 299 inte-
grated stereo amplifier. The new model,
designatted as 2898, [eatures tape moni-
toring facilities, an extra high-level in-
put for connection of an electronic
organ, and an inerease in power to 50

www americanradiohistorvy com

watts (25 watts per channel), measured
by THEFDM standards.

A complete technical bulletin describ-
ing the 29913 is available 'rom Dept. P
of the manufacturer.

“‘ADD-ON' REVERB UNIT

Utuh Rudio & Elcctronic Corp., 1124
E. Franklin St., IHuntington. Ind. has
introduced an add-on™ reverberation
unit for connecting to a speaker line.

Designated as Model RVB-1. it is self-
contained with its own amplifier and
speaker, and may be used with consoles.
portables, o1 component systems. It fea-
Tures a control that adds any proportion

ol reverberation to the original pro-
gram source being playved over the sys-
tem.

NEW STYLUS IN SHURE CARTRIDGE

Shire Brothers, Inc.. 222 lHarlrey
Ave., Evanston, Ill. announces that new
madels of the M7D and MN3D steveo
cartridges will use the N21D stylus and
will be designated, respectively. as the
M7-N21D and the MN3-N21D. Intended
for use in independent tone arms at a
tracking loree of 2 grams, the new mod-
els are said to provide greater compli-
ance and cleaner high-end f[requency
response.

The company also announced that it
is marketing its model M232 and M236
tone arms with either of the new car-
tridges installed, and with the arm bal-
anced and set at proper tracking force.

Although the N21D stylus originally
was made only lor use in the integratecd
Shure studio stereo “"Dynetic” ium. the
company reports that recent laboratory
tests reveal that the N21D stylus also
will give "superior performance in the
M7TD and M3D cartridees . .. where the
tracking force does not exceed 2%
arams.”

TWIN HI-FI SYSTEMS

Bogen-Presto Division, The Siegler
Corp.. Paramus, N.J. has introduced its
“SoundSpan™ PR-40, a twin high-fidel-
ity receiver that may be used as a com-
plete stereo instrument, or as two
completely independent hi-fi systems.

ELECTRONICS WORLD
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The PR-40 Is described as a 40-watt
FM/AM. mono-sicreo sound center with
all the features and controls of conven-
tional receivers, plus new anes “reflect-
ing its unique functions.”

Among these, for example. are 1wo
program sclector knobs (one for cach

amplifier ¢channel) which are indicated
by rows of illuminated tabs, A speaker-
selector panel permits the user 1o run
various combinations of local and re-
mote speakers, also indicated by label-
ling. Completely independent controls
for each channel are carried through
for all functions. including filters and
fowdness compensation.
STEREO TUNER-AMPLIFIER

Letfuyette Radio Corp.. 165-08 Lib-
crty Ave.. Jamaica 33. N.Y. has an-
nounced a new all-in-one stereo “music
center” containing individual FM and
AM 1tuner scctions, plus dual 20-watt
amplifiers and preamplifiers on a single
chassis,

Designated as Model 1LA-225, the in-
strrument is designed lor the control and
reproduction of all stereco and mono-
phonic sources, including an outpul for
FM multiplex. The twin amplifier scc-
tions, which feature complete preamp
conirol facilities and dual 20-wattl oul-

puts, furnish a frequency response
listed as 15 to 30,000 cps. within 1 db at
normal listening levels.
FM TUNER KIT

Arkay Internationul. 83-06 Van \Wycek
Exp'way, Jamaica, N.Y. announces its
Model FM-7 FM tuncer, in Kit or lac-
tory-wired form. The unit features a
pre-wired and pre-aligned front cnd.
Coils and i.f. transformers are pre-ad-
justed, and the unit is said to be ready

Fte. N

@

Lo operate as soon as construction is
completed. A slight touch-up on align-
ment can be accomplished by following
instructions in the manual.

The tuner features a.f.c. and provides
a multiplex output. Six tubes are used,

February, 1961

there is
no margin
for error
when striving for
the ultimate
in stereo
sound
re-creation

e gﬁ%wﬂb ;

HI-FI

Tiny though it is, the cartridge can muke
or break a stereo svstem. For this breath-
takingly rr('('isv miniatnrized clectric gen-
erator {that’s really what it is) carries the
full burden of translating the miles-long
undulating stereo record groove into usable
CARTRIDGES
Standard M80. A superb blend of
quality and cconomy. . .. .$16.50
Custom M70. Widely acclaimed;
moderately priced.. .. .. .$24.00
Professional M3D. Overwhelming — and
choice of the erities.. . . . .$45.00 records,
Laboratory Standard Model M3LS.
Individually calibrated, limited
quantity ... L. L. $75.00

Lag-55 Audio Generator Sine Square

A multi-purpose generator for meas-
urements on audio equipment-amplifiers,
waveforms:
sine, square and complex for all types of
measurements including response, distor-
tion, transient and I-M distortion checks.
Full range is from 20 to 200,000 cps, out-

put 5 volts with minimum amplitude vari-

speakers, networks. Three

ation throughout whole range.

OHMATSU ELECTRIC CO. LTD.

850 Tsunashima.Cho, Kohoku-Ku
Yokohama, Japan.

_r_

TONE ARMS

Integrated amm
Cannot

Studio Dynetic.
cartridge.
Professional Independent Tone Arm.
For any quality cartridge . . .
........ . .$29.95

stereo or mono

PHONO CARTRIDGES

clectrical impulses ... without adding or
subtracting a whit from what the recording
engincer created. Knowing this keeps
Shure quality standards inflexible.
Shure Brothers, Inc., 222 lHartrey Avenue,
Evanston, IHlinois.

I

IR IS |

scratch
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WITH VOCALINE 4-CHANNEL COMMAIRE
ED-27M CITIZENS BAND RADIO

Ranked first for
dependability
distance - clarity

Citizens band radio can be no more effec
tive than the equipment you use! In fact,
no judgment on the subject can be valid
until one has heard the type of perform
ance possible when properly engineered;
truly superior equipment is utilized.
Example: the Vocaline Commaire ED-
27M, the finest citizens band radio avail-
able anywhere today! The difference
between Vocaline Commaire ED-27M
and ordinary Citizens band radios can
be as substantial as the difference
between the two photos above. For dis-
tance, reliability, flexibility and uniform
clarity on the entire 22 channel citizens
band . . . you have only to hear the Com-
maire to convince yourself that this is the

A TE ke
Vocarive
COMPANY OF AMERICA N
122 Coulter Stree! - [
Old Saybrook, Conn, -
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Also available in
single channel
model —
Commaire
ED-27TM —
proven as the
world’'s finest.
performing class
D Citizens Band
Radio! Only
$179.50 each, list.

: $189.50
each, list.

e,

i

.tl_
L

b
L

i

L
L
L
L

one unit that is unmatched by any other
in its class.

Specifications and features: Finished to
pass U.S. Navy 500 hour salt spray test!
"‘Silent-Aire"” squelch with exclusive
noise suppression. Double conversion
superheterodyne single crystal receiver—
accepted as the finest. Transistorized
power supply. 5 watts input — 3 watts
output. 6 and 12 VDC — 115 VAC, Only
5147 x 914" x 8l4".

e o s 8 & 8 e & e o o & 92 »
Send complete literature to:

Name

Address
City

Zone, State

www americanradiohistorvy com

plus a tuning indicator tube and a sele-
nium rectifier. Sensitivity is stated as
1.9 nv. for 20-db quieting, 30 pv. for full
limiting. Distortion is said to be less
than 1 per-cent.
STEREO TAPE DECK

Ampligraph Corporution, Box 103,
Sudbury, Mass. has introduced its
Model 66 stereo tape deck. claimed to
offer “professional quality in the me-
dium price range.” It is available as a
quarter-track playback machine or with
a [ull comibinniion of vecord and repro?
duce services. T'wo-speed operation (71,
and 3* ips) is provided. Editing is a-
cilitated by the ability to control tape
speed continuously between zero and
the full fast forward or reverse posi-
tions.

Wow and flutter are said to measure
less than 0.15 per-cent. A stereo recovd-

ing preamplifier on a single chassis is
available separately. Also available as
aceessories are a wooden base and a
portable ¢arrving case.
REVERB UNIT

Allied Radio Corp.. 100 N. Western
Ave., Chicago 80, I1l. has brought out
an clectronic reverberation unit,
claimed 1o give acoustically “dead”
rooms and older
recordings a sen-
sation of “live”
reverberance ex-
perienced in
“spacious cathe-
dirals and indoor
stadiums,” Heart
of the new device,
designated ns
"IKnight” Model
KN-701, is the
Hontmond Type 4 reverberator unit,
‘This produces a short time delay in the
audio signal lor a Mraction of a second.
According to Allied. the 3-tube mixer-
amplifier control unit varies reverbera-
tion from zevo to louder than source
volume without affecting the signal in
any other way. The KN-701 may he
plugged into any hi-fi svstem using a
separate preamp and power amp, or an
amplifier with a “tape-monitor” switch.

For complete details, including price.
on the model KN-T01, write to the com-
pany direct at the ahove address.

SONY TAPE RECORDERS

Superscope, Ine.. dudio-Blectronics
Divr.., Sun Valley, Calif. has announced
its Sony Model 262-D. a low-cost sterco

ELECTRONICS WORLD
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tape transport. The 262-D provides a
4-track stereco erase head and a 4-track

stereo  record/playback  head. These . 'o r th e m o n ey

circuit by

Pilod

tubes by
Amperex’

°
L)
®
L ]
[}
.
-
-
L
-

heads are wired fo six output and input
facilitics [or connection of external elec-
fronics to play or record.

Also available from this company are
other models of tape recorders incorpo-
rating varying degrees of clectronics
and different configurations of heads
for various stereo and mono facilities.
For full information, write to the man-
ufacturer.

AUDIO CATALOGUES

JENSEN SPEAKERS For the discrim_inatim: _audio enthusiast who has been
Jensen Munufucturving Co., 6601 S, searching for high quality at a moderate cost, the new
Laramie Ave. Chicago 38. Ill. is offer- PILOT “602” Sterco FM/AM Tuner-Preamp-Amplifier

: . , R . is a most logical choice. Here is extreme FM sensitivity—

Lr[])ﬁe:u;::i'hg:ltul(:)():&cdDnecs‘ivgr?:l(gilli(; Ic‘::g_ assured by the Amperex 6AQ8/EC'CS5 dual-triode. To

io ue 165-F. it (‘Ol’-ll'l.lns a guide to sys- reduce hur_n and noise to complete maud}bxhty (and‘to
i e U e ‘l L hf - prevent mlcrophoqws)—5-12AX7/ECC83 s. For precise

tem planning as well as descriptions o and effortless tuning—the 6FG6/EM84, For distortion-

units in the Jensen line. . free power—4-6BQ5/EL84’s. For absolute dependability
— Amperex throughout!

These and many other Amperex ‘preferred’ tube types

SOUND EFFECTS

MP-TV Serviees. Ime.. 7000 Santa Dl have proven their reliability and unique design advan-
Monieca Blvd., Hollywood 38, Calif. has about hi-fi tubes tages in the world’s finest audio components. )
published a 56-page catalogue of its for hi-fi circuitry Applications engineering assistance and detailed data
recordings of various sound effeets. The are always available to equipment manufacturers. Write:

Amperex Electronic Corp., Special Purpose Tube Divi-

S sion, 230 Duffy Ave., Hicksville, Long Island, New York.

25 cents.
[ AMPEREX TUBES FOR QUALITY HIGH-FIDELITY AUDIO APPLICATIONS
H. H. SCOTT GUIDE POWER AMPLIFIERS | RF_AMPLIFIERS INDOICATORS
H. H. Scott, Inc., Dept. P, 111 Pow- . ECA7/EL34: 60 w. distributed toad | gpss: Frame grid twin triode 6FG6/EMBA: Bar pattern
dermill Rd., Maynard, Mass. has pub- z;;;’/:f':‘_—'1"7"::“":::“‘_“’" GERS: Frame grid shielded triode 1M3/0M10: Subminiature “excta
lished a "Guide to Custom Stereo.” The | gewsseiss: 25 w., high current, “I'J/.‘r".‘é'; :t':':.ft%'fif pentode mation” pattern
< hie i 1 low voltage 0 .
booklet. .“ hich will 1.)9 sent [rce _upon saM:/:cL:g. Triode-pentode, 8 w. BEJ7/EF184: Frame grid pentode SEMICONDUCTORS
request, includes a guide to stereo, ldcss push-pull : . for IF, sharp cut-off 2N1517: RF transistor, 70 mc
for room «decor, and a listin f the 6A08/ECCES: .
! ‘ £ o VOLTAGE AMPLIFIERS Dual triode for FM tuners g::::: :f :rans!s:or. 70 me
company’'s components. ©267/EF86: Pentode fof pre-amps 60C8/EBFBS: Duo-diode pentode : RF transistor, 70 mc
- | Y2at7/£CC81: | Twin triodes, fow : msul:h . discriminat
12AUT/ECC82: } hum, noise and Matched pair discriminator
STEREO TUNER-AMPLIFIER 12Ax75:ccu:! S —:&c:;:::z?i‘ s hested. 90 mA diodes
Altee Lansging Corp., 1513 S. Man-|  eBL8/ECFBO: High gain, triode- | EBAﬁ/EZO.'I ':n:,'i'::clyly ::a::& 150 mA IN7A: siog
5 i i ki in- pentode, low hum, noise and 5 d AM detector diode,
chester Ave.. Anaheim, Calif. has in microphonics 5AR4/GZ34: indirectly heated, 250 mA subminiature

troduced a sterco tuner-amplifier
combination unit. Designated as Model

P

707, the “all-in-one” features a connce-

tion lor a center speaker as well as the
fiexibility to perform in either mono or
§ . h . 7 ERING
steren systems. The amplifiers provide R W BARGAIN S! ENGINE |“lEItEE N
an output of 48 watts, orr 24 watts per BC:603 FM Receiver 20.17 b Al $11.95 SCIENCE
A X G e e t .
channel, THFM music-power rating. BE-603 [Mue 5 tnes tuhen L. . $19.95
OM-334 Dynamotor 12y New L L. $ 295 - — H-
RECORDS AND TAPES lnc-eolﬂ EM Transmitier o7 w e $ 6.95 i LT 1
Allied Radio Corp., 100 N. Western UHIHE SRS ST O a e s $ 195 Eéi'l:’eﬁ';ei;:s:.::'p..o.;..;i.' ‘::cgp::ffs- 27 mos.
. . . - al i T N T ra L :
Ave.. Chicago 80, Il. has issued its| [ °™38 Oymunetor im X g 285 emplovment in fields of Science and Engincering,
. N . FT-237 Rack foa B G0t & Ho o) New N egular -year program lor X, eree completo
Stereo Record and Tape Catalogue No. Amtenna MoUnt w 1l o s in 36 months, special engincering degree program
104. 1 . I 1 kl li sechons New see e $ 295 in 27. Classes start - March, jume, July, September,
. Free on request, the booklet lists ' . $ 2.00 Yanuary, Quality cducation.  Graduates  employed
over 1000 sterco dises and 400 stereo GELTET Ut bieeC I G D P O Cionel e (T k) - from coust tc coast. Goiecrnment approved for vet-
T : e Send Money Order or Chock with order thanb!r;l(;ninz. Sltudcnls from(.:wﬂ states, 40 c{)luntriesd.
H S. = p uildings: dorms. gym ampus Save time an
p rite for Borgoin Flyer money. Earr: hoard while studying Write for catalog
w g y < !
—_— and completc lpformnlmn. .
EICO PUEBLISHES GUIDE R w ELECTRON lcs 921 E. Washington 8lvd., Fort Wayne 2, Indiana
EICO (Electronic Instrument Co., 2430 S. MICHIGAN AVENUE o DEPT. N, I nIAHh TEaHHI
Ine.). 33-00 Northern Bivd, Long Island | | Prone: CAtumet 8-1281 i [:M BHLLEEE
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Never before
offered at
so low a price!

BRAND NEW,

STEREQ TAPE,

RECORDING-
PLAYBACK
AMPLIFIER

only $3695 postpaid

completely assembled, wired with tubes!

New 1960 maodel made by a leading
American manufacturer of high
fidelity tape recorders who cur-
tailed production on their imnost ex-
pensive line! Unit eguipped 1to:
Record and play-back stereo and
monaural through microphone,
phono and AM-FM tuners. Has 2
coniplete pre-amplifiers and power
amplifiers on one chassis. First
stage transistorized. second uses
DC on filaments. Power output: 6
walls max. on each channel. Fre-
quency response: 70 1o 15,000 cy.
Controls: Monaural - Stereo - Aux;
Stereo Balance; Playback-Record
(with automatic solenoid return
to playback); Tone - Volume - On-
Off; Inputs: Two-Microphone-High
Impedance; Two tuners or phonos.
Output: 1-right channel—3.2 ohms:
1 left channel—3.2 ohms. Adjust-
able bias on both channeis. Stand-
ard push-pull bias-erase oscillator.
Can be used with 5 or '» irack
heads. Uses the following: 2 tran-
sislors  2N1010; 3-12AX7. 2-6V6;
1-5¥Y3: 1-6E5 (record level indi-
cator). This amplifier can be used
willy any stereo or mono. tape deck.
Can also be used for the second
channel on sterco - playback and
monaural record only — tape re-
corders. Schemaltic and instructions
included. Only $36.95 postpaid, (ex-
cept Hawaii, Alaska)., money-back
guar. Send check or money order
(no c.o.d.'s please) 1to:

SELECTRONICS

1206 $. Napa St., Phila. 46, Pa.

Send tor lree cati.og—
Ocalers——write for yuantity prices

City 1, N.Y. has published a 36-page
booklet explaining in simple language
the fundamentals of mono and stcreo
high fidelity. Among topics discussed
are the nature of sound, problems in
reprociuction, distortion, how compo-
nents function. stereo conversion, and
others. The hooklet is available for 25
cents from the manufacturer.
SONOTONE CARTRIDGES

Sonotone Corp., Elmsford, N.Y. has
issued an 8-page reference chart and
service guide listing its line of stereo
and mono ceramic cartridges, as well
as its new crysial stereo cartridge.
Seventy-thiee manufacturers of phono-
graphs are listed, with a total of 1321
player muodels. Of these models, 1006
use Sonotone cartridges as original
equipment. On the balance of 3153, the
guide shows the Sonaotone cartridges
that may be used as replacements.

THREE FROM HARMAN-KARDON

Harman-Kardon. Plainview, Long Is-
land, N.Y. has issued a folder descrihing
the company’s line ol stereo components
in all price ranges: a hooklet on “"How
to Decorate for Sterco Hi Fi," and a
catalogue deseribing the “Citation” line
of Kkits. All three are frec for the asking.
Requests for the last should be ad-
dressed to the "Citation” Division at the
manufacturer's address.

DECOR BROCHURE

Bek-O-Kut Co.. Inc., 38-19 108th
Street, Corona 68, N.Y. has issued a
brochure suggesting room settings and
decorating ideas for five styles of rooms
in which hi-fi components may he in-

stalled. —30—

A scissors tripped by pulses bounced off
the moon gives Som Harris o beard trim.
The signal, a 2, -sec. pulse, came from a
1000-watt, 1296-mc. rig at Harris' home
in Medfield, Mass. The pulses were picked
up in Dorset, Ohio by another ham, Jack
D. Rodebaugh, who reloyed the pulses to
New York City on the 40-meter hom band.
In New York, the receiver shown picked up
the signals and operated a relay that cut
a tope opening the Hudson Amateur Radio
Council’s recent convention and social.

www americanradiohistorv com

MOVING?

Make sure you notify our
subscription department
about any change of address.
Be sure to include your postal
zone number as well as both
old and new addresses.
Please allow four weeks’ time

for processing.

ELECTRONICS WORLD

434 South Wabash Avenue
Chicago 5, lllinois

0600060606060 806060608080
KEEP CANDEE HANDEE!

FAMOUS Q S'ER I 1|
This 1s 1he fnabulous anet 100-550 ke, The
Tecelier pont

cen looking for

o $4.95

GUyie
............... 1 5.95
th ' : 3 uul; l‘ Ve l\~| Rratiel
new with o llliln < cushlons ' ters
ot nly .’. < 8-95
£0-307A ficadset Exténsion Coral Tihii 49
news Sgnosimaely 3 ofl Teiggeh, lml\ ¢

APN-1 FM 'I'RANSCEIVER
A20-060 ML Comtpl. w1 (e . $2
Aldaas. shb, wi. weP unlt 2 WO lnr S oo

YOU GOT IT! WE WANT IT! LET'S DEAL?
We're paying top 588 for GRC-9: PRC-6,
-8, -9, -10; -38A: Al clectronic test

cuulp

APX-6 TRANSPONDER
A mbilget w n-lmu-o of Jraits! Blowers,  three

Verder-Ront rount CFIPe. Cavitv. over 0
s el Incumes 3E29  tube. 1..uu| $9
A STEML AT ONLY o2 for NI(.(

R-4A/ARR-2 RECE

n \I-'. 1) ubes, LHIF. nnnl-l. teveiver Sen

g
Pt Snd TWe s 00 e .. .$2.99
All itlems FOB Burbank, Calif., subject to
prior sole. In Calif. add 4%. Min. order $3.95.

’. ,. CANDEE co. oept. R

509 No. Victory Blvd., Burbonk, Calif.
Phone: Victoria 9-2411

o Yol ol Yol Yol Yol Iof Jel JeR el Jef Jel Zeof

[ & JoX ol Yo Yo¥ YoX Yo Yo YoI Yo To¥ YoI YoX Yol YoX Yo YoX YoX YeX YoX Yol
00000oo00000000000000000000000000000000000

Nate's SPECIAL of the MONTH!
BC-604 50W. FM TRANSMITTER

20-28 Mc. COMPLETE WITH ALL TUBES, spare tubes
and COMPLETE SET of B0 crystals in slide-in
drawer INCLUDING the hard-to-get SSB crystals
and one 500 Kc. calibrating crystal! Shipping
weight: approx. 100 Ibs. BRANO NEW IN $0Q95
ORIGINAL CASE. Each. &
(FOB Gardena, Calit, SEND CASH WITH OROER.
o COD. Calif. residents add 40¢ tax.)
ALSO IN STOCK: BC-603 Receivers, DM-35 Dyna-
motors, Headsets, Mikes, raft of other parts and
equipment!
SENO FOR FREE BARGAIN FLYER!

NATE BECKERMAN & ASSOCIATES

1703 West 13%5th St. Gardena, Catitornia
Phone: FAculty 1-2318

ELECTRONICS WORLD
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Using the Signal Tracer
(Continued from page 51)

noise test on several new resistors and
new capacitors in several types (paper.
mica. anc others) and values. 10 get an
idea of what 1eaction can be expected
{rom good parts. This will aid in recog-
nizing deviations produced by delects.
Incidentally. because ol their hormally
high leakage. electiolytic capacitors do
not lend themselves to this cheels

To measure power consumption on an
applianee. 1he latter is plugged into the
stancdaird a.c. recepiacle on the Ilront
panel of the tracer, as is shown in the
case ol a radio in Fig. 5. A two-position
{function switch (marked “Signal Trac
er -Wattmeter” in this instrument} is
moved to the "Wattimeter” position
Shown as S, in the schematic. this dis
conneels the audio-outputl stage and
conneets the grid af the second voltage
amplifier 1o the wattmeter circuil
shown at the hottom and center of the
schematic.

Note at rhe hottom of Fig. 6 that ex-
ternal a.c. is applied across the series
combination of the appliance. throuch
the receptacle, and the primary of
transiormer 7' . ‘This transformer’s see-
ohdary feeds the giid of V. through po-
tentiometer £ An appliance whose
power consumption is relatively low has
1 high impedance to line voliage. so the
drop across the Uransformer will be
relatively low. An appliance with high
power consumption has a relatively low
impedance. so the drop across the series
transformer will be retatively high.

Polentiometer .. available on the
front panel as the “Watis” control. is
adjusted until the eve of the indicator |
tube just closes. The control is cali- |
brated in walts, with usable readings
from 23 to 1000, so that power con-
sumption by the device under test may
be readl directly in 1his range. [

The tracer has other [(acilities. The
lcads to the loudspeaker voice coil, and
also the primary leads of the outlput
transformer, are brought out Lo binding
posts on the lront panel so that these
components can be used independentiy
of the tracer itself when the latter is
turned off. In the particular instrument
used for illustration. a lead 1s also
brought out to a binding post from the
grid of the power-amplifier tube. A sig-
nal can be injectecd here or this point
can be used for rhe additional connec-
tion of a v.1.v.m. or oscilloscope during
certain tests.

Despite its versalility, the tracer re-
mains an embellished audio amplifier |
and, as such. it requires no critical
alignment or acdjustiment. For this rea-
son, it is a particularly casy proieci for |
the user who elecis to build one from
a kit. An inside view of the unit. Fig. 4,
shows the simplicity of layout. |

The unil is not limited to radio work
even when used strietly as a (racer. It
can checlk signal parhs in audio systems
or act as detector and aural indicator
of non-awdio signals, as in TV vidco or |
syne eircuits. 30—

February, 1961

How to be a world traveler
© in your own library

Name the most exciting foreign
country on the globe. Tonight,
with a Hallicrafters short wave

receiver, you can be there—while
the shape of history is being
changed. Hear overseas news,
direct from the source . . . foreign
languages and authentic native
music . . . ships, planes, emer-
gency calls. It's a new world of
adventure and learning,.

Made! $-120, newest design in Hallicrafters’ worid-famous line
of high.performance receivers. Three short wave bands plus-ex-
tended range AM. Only $69.95. Other precision receivers from
$59.95 to $395.00. Sold through selected suppliers of profes-
sional radio equipment. Names on request.

Hear dramatic exampias on "*The Amazing
waorld of Short Wave Listening’ ~limited

s secs hallicrafters QY short wave radio

R.

Department D
P.O.
ithaca, New York

Enjoy the Mysterious Music of the

THEREMIN
with this BUILD-IT-YOURSELF Kit

Ethereal, mysterious, fascinating — ‘his is

the voice of the THEREMIN, the most modern

? of musical instruments. Anyone can play the
THEREMIN for it has no keys, buttons, or

strings, and is played without being touched.

Now, for the first time, o transistorized

THEREMIN is available in kit form. This easy-

to-build instrument was featured in the Janu-

ary, 1961, issue of this magazine. For a free

reprint of that article and complete informa-

tion on this exciting new THEREMIN kit, mail

-8 this coupon today.

A. MOOG CO.

Box 263

Please send me complete information on the new transistor THEREMIN kit.

Name.

Address.

City

Zone State
FLEASE PRINT

www americanradiohicetory com
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A A YETTE:

. (-TRANSISTOR CITIZENS

, ¥ BAND “WAI KIF TALKIE”

Complete| Portable Two-Way Communications For Everyone

! NO LICENSES, TESTS OR AGE LIMITS

4 Zz DSOWN

2 for 96°°

Pocket Size — 638" x 3%a” x 158"
Fully Transistorized — 9 Transistors plus 1 Diode
Transmits & Receives From 1.5 to 7 Miles (Depending
Upon Conditions)

Crystal Controlled with Superheterodyne Receiver
Push-To-Talk Operation

Uses 8 Inexpensive Penlight Batteries

Up to 70 Hours Battery Life

46 Inch Telescoping Antenna

Earphone For Personal Listening

Weatherproof Leather Carrying Case with Shoulder Strap.

,_
®

As simple and easy to use as your telephone and twice as handy—weighs only 18 ounces
and slips easily into your pocket. Just two controls ensure fast, efficient operation--on/off
volume and push-to-talk. Low input power of 100MW permits operation without FCC license
or permit. Perfect for hunting, fishing, boating, virtually all sports. Use at work—construction,
warehouse, office, farm or for in-plant communications. Supplied with 8 penlight batteries,
earphone, leather carrying case with shoulder strap and matched crystals for channel 10.

PATAYETTE yr 158 |JAFAXYETTE Hr o0

CITIZEN'S BAND TRANSCEIVER | DELUXE CITIZEN’'S BAND
we, Not Superregenerative hut SUPERHET! TRANSCEIVER ~

Completely Wired

5.00 Down MADE IN US.A.

MADE IN U.S.A. COMPLETELY WIRED! NOT A KIT
The Greatest value In The Citizens Band Field—economical, efficient 2-way radio Sensitivity and selectivity that equals and surpasses that of the finest units avail-
communications from your home, office, aute, truck, or boat. 4 dual function tubes, able. Two will provide an effective communication system up to a distance of 20
2 single function tubes plus 2 rectifiers provide 12 tube performance. Has 5 mifes, depending upon terrain and antenna height. Tuneable Superheterodyne Re-
crystal-controlled transmitting positions while the superheterodyne receiver is ceiver section covers all 23 assigned channels with a sensitivity of 1 microvoit and
tuneable over the full 23 channels. Controls include a three position function provides for 4 crystal controlled receiving channels. 5 watt crystal-controlled trans:
switch (transmit, receive, and transmit with spring return), planetary vernier mitter operates on any 4 of 23 channels. Features include an adjustable squelch
tuning plus an extremely effective full wave variable noise limiter. Supplied with control, a highly effective series gate noise limiter, foolproot dependable relay
high output crystal microphone and transmitting crystals for channel 9. switching plus a built-in “‘S"" meler with switch te measure signal strength and to
HE-15A Wwired & Tested (less antenna) Net 57.50 check on wattage input to final. Complete with rugged push-to-talk ceramic micro.
HE-19  Whip Antenna Net 3,95 phone, built-in 12V DC/115v AC power supply for mobile and fixed use plus
HE-16  Power Supply for 12 Volis Net 10.95 matched crystals for channel 9.
HE-18  Power Supply for 6 Volts . Net 10.95
— -
' gI A A YETTE PLEASE INCLUDE SHIPPING CHARGES WITH ORDER
5 r A D IX O 165-08 LIBERTY AVENUE, JAMAICA 33, N.Y. « OTHER LOCATIONS
NEW YORK, N. Y. NEWARK, N. J. BRONX, N. Y. PARAMUS, N. 1. BOSTON, MASS. PLAINFIELD, N, J.
100 6th Avenue 24 Central Avenue 542 E. Fordham Rd. 182 Route 17 110 Federal Street 139 W. 2nd Street
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HI-F1 KITS

KT-600A| ~ [T
. STEREO PREAMPLIFIERAM XTI

N . MONEY -BACK
: GUARANTEE

KT-236 KT-550 100-WATT
U N - U A REQO A C c 4 N
3 . . D n . - f . AN I E ) . »
I Lafayette Radio Dept. RB-1-2 Send me the FREE 324-Page
cUT OUT : P.0. Box 190 Jamaica 31, N. VY. 1961 Catalog No. 610
AND PASTE
ON POST | ™™
CARD :Address . : - -
! City . Zone.....— State.. — —
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GOLUMBIA GEMS!

BC-603 RECEIVER
$14.95

20.27 Mc. Tuntable. Buill-ln abeaker.
Srpaclch control. Reconditlofed, ke oew

1:208 FM SIGNAL GENERATOR

20-39 Mc. A_ MGl ‘I‘luln in o Vi

:ll:l':l . e :rl{u M. .. l " . ,I. ‘ .T.‘T 539-95
SCR-625 MINE DETECTOR BAR(EAIN!

D e S Tt 619,95

X PE 103 DYNAMOTOR

B T TR et $.9.95

W 27 e e e oMTTTER  $7.50
R-109/GRC TUNEABLE FM RECEIVER

27.39 Mc. (ompact. Cwmvent militay madel. s

rel, (umlllllul 50.00

Thi~ i~ a COLUMBIA Special! .. .

TUBES! ALL NEW' ALL SPECIALS!

+- llﬂ.\ a
i

] A
loony
Tull tin vanf hicils!

$1.95

ARC-5 VHF & UHF EQUIPMENT SPECIALS!

R-28 /ARC-5 RECEIVER: 1001-136 Mo,
channel.. Crystal contraliel. Kaee
el

T-23 /A

X
‘llll\ ol ﬂllnl‘ Tubes?

DYNAMOTOR; 32 V., Oull
5 MA. Brafdd Rew w/apiee brushes, ...

controity
R-23 /ARC- S RECEIVE

celtent, ‘rhbs Is (e
R-2Z3 fARC.5 RECEL VER

X Irlll\lnllu'r-
aln @ only

IMPORTERS! EXPORTERS!
BC.375 100 W, TRANSMITTER

tdeal |or domcvstlc u
an, obile!

31495

m it
LoAmiy
ABOVE, but In foukl unulllh-n
PE-73 DYNAMOTOR FOR ABOVE: Il||l||
Duepul. FOOO Voogr SR i, W lilwnn g
Esrel, vannd. . $7.95. Gaod cond. $4.95,
BC-306 ANT:NNA TuNEu tor -mnve- ac 175
[ RIVT N

Ivu'( B

SET OF PLU
RACKS: 'ne an

FOB Los Angeles. 250, uapo-n roes
All__items subject to prior sale,
MINIMUM ORHER $3.00. WRITE TO !PY R
ELECTRONICS
4365 WEST PICO BLVD.

LOS ANGELES 19, CALIF,

All orders
quired.

-mmmmm

TV PICTURE TUBES

AT LOWEST PRICES

ALL ALUMINIZED GLASS TYPES
Price Price Pric
Tube Withotd Tube withold Tube WithOld
¥ Tube Type ube Type Tube
108P4 7.95 17BJP3 11,50 21CEP 1.00
P4 8.9%5 17CDOP4  11.50 21CXP4  IS.7S
14aJPs  14.00 17CK Ca B2 21DEPS  21.00
13ATP4_ 14.00 BRP4 17.00 21DFP4 21.00
I 148 E cp. 170LP4  17.00 21lDLP& 21.00
10.00 17M RP4 12.50 21DSP4 21.00
14HP4 11,00 17L VP4 12.50 21EP4 14.25
I 14QP4 11.00 17QP4  11.50 21FP4 14.50
14RP4 11.00 20C DP4 13.50 21WP4 16.00
14w ZPa 11.00 20H MP4 14.30 21XP4 16,50
l 14XP4  11.60 zuc as 21YP4 16.00
16DP4  12.00 15.78  212P4 15.50
16K RPa 3195 21AL ATPS 24C VP4 23.50
I 16LP4 12.50 16.75 24AEP4  24.50
16TP4 9.95 21AU AVP4 24AMHP4  26.50
16wP4a  12.00 1875  24pP4 24.50
I 17AT ‘avpg 2IAWPSY 15.7% 27EP4  39.95
12,80 218YP4 16.75 27TRP4  39.95
178P4 9.95 21CBP4  16.73  275P4  40.95
MEYAL ‘I'YPES
12UPs 12.00 19aP3  16.00
I 16AP4 13.50 110:-4 l1 oo 21aP4  19.75
16EP4 14,00 17GP4 17.60 21MP4 20,75
177Pa 17.60
| TEST TUBES
BXp4 16.0 ra 16.07
I 1 yeur wurramy
'rices Ineludis the tennn wf an aeveptalte sTmilLar teee
upler
l I materlals
rel emis T
I waITE FOR CDMPLETE LIST

—PICTURE TUBEOUTLET—

193T MILWALNKEE AVE.. CHICADS 1§ MLLINOIE °
Blakens a-TodB
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Standard For
Speaker Phasing

Uniform methods set up by
new ElIA speaker standard.

HEN setting up a sterco system. it

is important to properly phase the
loudspeakers that are used. If this is
not done, then the resultant sound ap-
pears thin and there is a noticeable loss
of bass. As an aid to proper speaker
phasing, the Electronic Industries Asso-
ciation (EIA) has recently issued a new
standard “Phasing ol Receiver Loud-
speakers tRS-233).” This standard in-
dicates just how the phasing of the
speakers is to be determined and how
it is to be marked. Thus, when such
speakers are placed in receivers or hi-fi
cnclosures, the phasing designation will
show the proper way of making the con-
nections to the speakers.

When the speaker is viewed from the
back, with the voice-coil terminals at
the bottom. the right-hand terminal is
to be coded. This coding is to be either
a " -"" sign. a green color dot, or a com-
hination of both. The voice-coil winding
is to be such that when a positive volt-
age is applied to the coded terminal, the
diaphragm will move forward (that is.
toward the face of the speaker, away
rom the magnet and supporting hous-
ing). If the terminals are spaced verti-
cally or in any other way so that they
cannot be identified as right and left.
the same coding shall be used. In other
words, a positive voltage applied to the
coded terminal is to cause forward mo-
tion of the diaphragm.

The standard goes on to suggest a
simple method of determining phasing
il the motion is not clearly (iscernible
when a reasonable voltage is appliecd.
Simply connect a galvanometer, a (.c.
millivoltmeter, or microammeter across
the voice-coil terminals and push the
diaphragm slightly by hand in the for-
ward direction. If the meter polarity
matches the speaker polarity «plus lead
of the meter to positive terminal of the
speakery, then the meter reading wilt be
in a positive direction. In cases where it
is not practical to move the diaphragm
forward, then the meter leads are
simply reversed and the diaphragm is
pushed backward (toward the magnet).
Because of the reversed meter connec-
tion and reversed clirection of motion.
the meter will again read positive when
the diaphragm is pushed hackward.

A convenient source of low veoltage
for checking cone movement is a stand-
ard flashlight ccll. In the case of a 3.2-
ohm speaker, the 1.5 volts delivered by
the cell should produce an easily dis-
cernible movement of the cone. For
higher impedance speakers. two flash-
light cells in series may have to he used.

The complete standard is available
for 23 cents from ElA, Engineering De-
partment, 11 West 42nd Street, New
York 36, N. Y 30—
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ELECTRONICS WORLD
SUBSCRIPTION CODE

W30R38083

“When does my subscrip-
tion expire?”’

This question is often asked of us by
subscribers to ELECTRONICS WORLD. =
You can check the expiration date of
your own subscription by reading
the code line on the mailing label of
ELECTRONICS WORLD as follows:

W =ELECTRONICS
WORLD

(Some older stencils bear
RN—an outdated designa-
tion)
Q0 = The month and year in
which your subscription
started—in this case, Sep-
tember 1960.
(Filing instructions for our

B

fimir

R980=

mti

use only)

83 = The month and year in
which your subscription
will expire—in this case,
August, 1963.

T P O
ARKAY-HARTING
HM.4/MS-5

STERED

RECORD - PLAYBACK

TAPE DECK

M $'| 2995

Records and plays back in STEREQ
and 4 track monavural

n

e

o v g

NEW

Now you can offerd the satisfaction and pride of owning
a professional quality tope deck. The MS-5 fealvres
emazing simplicity of design and eperation, yet is en-.
gineered to broadcast standards. Caompore il te tape
decks costing over $2001

® 5 push button operation and drep-in loading
Automatic interlack prevents accidental erasure
Double shoe brakes for split-second non-slip stops
All metal tape fingers for longer tape life
Oversized copstan insures constant lope speed

2 speed Stereo and monoural eperation

w

RPA-7 Record-Playback
amp-preamp for use with
HM-4/MS-5 Tape Deck

wired nt $7Q95

2 Hi imp. mike inputs for live recording.

2 radio phono jacks, mixing facilities with mike inputs
74 KC bios osc. for record and erase bios voltages,
Transistorized record stage for low noise.

® Audio output—4 woits channel ® Freq, resp.—50/15,000
cps = 2 db & Sep, lovdness, balonce, sone controls ® Record
level indicator ® 7 tubes ® 2 transistors ® DC on preamp
filoments.

@ See and hear ARKAY Kits at your dealer.
FREE! Stereo bgoklet and catalog. Write Dept. EW

} wi) prives 5% higher west of Mississippi
(v Bg B - %}

BB-0E Yan Wyck Expressway ©

}Hl ﬂ"}"l‘.‘ Hl”'l! H'I

ELECTRONICS WORLD
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Emergency
Power Supply

An inexpensive and handy unit

to be built from junk-box parts.

By
CHARLES E. DIEHL

EING in need of an additional d.c.

supply ol about 100 volts at less than
10 millinmperes for testing. a vibrator-
type unit was assembled from parts on
hand in the shop.

A heavy-duty buzzer was wired in
scries with the speaker winding of a 10-
watt universal audio output transform-
er. With 8 volts from four small storage
batteries, the load was 0.5 ampere
through the buzzer and the 8-ohm por-
tion of the speaker side of the trans-
former. The a.c. output was 150 volts
r.n.s. at no load, across the total high-
voltage side.

To filter out the high pulse formed at
the time of contact break of the buzzer.
a 0.1-pf, capacitor, rated at 600 volts
d.c.. was connected across the high-
voltage winding. A very good no-load
sinc wave resulted.

With a small sclenium rectifier and a
16-uf. capacitor for the output filter, a
120-volt at 8-ma. output was obtained
through a 15.000-ohm load. Iest output
was obtained with the buzzer adjusted
for 250-cyvele output. The output a.c.
wave is clipped and distorted with the
rectifier in service.

For the record, various audio output
transformoers and two filament trans-
formers were tried in the same circuit
with the following results:

TRANS. TYPE OUTPUT VOLTS

(15k Load}

50L6 to 4 ohms 30 d.c.
6V6 to 4 ohms 50 d.e.
616 P.P. to 8 ochms 110 d.c.
10-watt universal

{optimum connection) 120 d.c
115tc 5 v. @ 2 amps. 90 d.c
115 to 6.3 v. @ 3 amps. 90 d.c

This circuit will work very well on
six flashlight cells in series although
the battery life will be somewhat
limited.

Correct connections are shown in the
accompanying diagram. —30—

A simple, junk-box emergency power supply.

QUTPUT TRANS. "
(SEE TEXT} +

2oV

SELENIUM
130v
35 Ma.

== .ipt. S 16t
N 800V 150V,

N[+

BUZZER

February, 1961

UNMATCHED FOR CONVENIENCE ...

DUAL

SOLDERING GUN

FOR ONLY

7>

...and best of all, it's a

Here from Weller, long time leader.in the
soldering field, is the most practical conveni-
ence feature ever offered in a soldering tool

WELLER DUAL HEAT FEATURE saves time,
gives greater convenience and greatly increases
tip life. A touch of your finger on the Triggermatic con-
trol switches heat to high (125 watts) or low (90 watts)
as your job requires. It adapts instantly to varying needs, -

and you use high heat only when necessary. \

HIGH EFFICIENCY WELLERTIP utilizes copper for superior heat
transfer and soldering efficiency, plus iron plating for durability.
Flat cross-section design gives added strength and rigidity.

MODERN DESIGN with sturdy plastic housing that resists hard
knocks. Compact ‘‘feel’” and comfortable balance aid precision
soldering. Like all other Weller guns, this new model features instant
heat, and a spotlight illuminates your work.

KIT INCLUDED

In addition to the Dual Heat
Soldering Gun you get:

¢ Nylon Flux Brush

e Soldering Aid for opening old
joints, twisting wires

s All-purpose Solder

Other dual heat models
available—$12.95 and #16.25
—up lo 275 watls.

=

WELLER ELECTRIC CORP. - 601 Stone’s Crossing Rd., Easton, Pa.
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PROPHECY

Fr men and women with a sincere desire to succeed

“In the years that have passed since my days
on the faculty of RCA Institutes, I have be-
come even more firmly convinced that the
individual who continues his education . ..
particularly his technical education...is
the individual who profits both as a thinking
man and as a working man. Science and in-
dustry will reward you for your talents and
energy. Out of your efforts may come in-
ventions, new products, processes and serv-
ices. There is everything good yet to be ac-
complished in our lives and in our work.
What man has done, man can do better.”

Chairman of the Board,
Radio Corporation of America

RCA Institutes Offers the Finest of Home Study and Resident Training

for Your Career in the Rapidly Expanding World of Electronics

RCA Institutes, founded in 1909, is
one of the largest technical institutes
in the United States devoted exclu-
sively to electronics. A service of
Radio Corporation of America, RCA
Institutes offers unparalleled facilities
for technical instruction . . . tailored to
your needs. The very name “RCA”

82

means dependability, integrity, and
scientific advance.

RCA. Institutes Home Study School,
licensed by the New York State De-
partment of Education, offers a com-
plete program of integrated courses for
beginners and advanced students rang-

www americanradiohicetorv com

ing from electronic fundamentals to
automation. All courses are designed
to prepare you for a rewarding career
in the rapidly expanding world of elec-
tronics. The caliber of the training youwr
receive is the finest! And you get top
recognition as an RCA Institutes
graduate!

ELECTRONICS WORLD
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HOME STUD

Y COURSES in

Electronic Fundamentals « TV Servicing
Color TV - Electronics for

Automation

Pay-Only-As-You-Learn With No
Further Obligation. All RCA Insti-
tutes Home Study courses are avail-
able under the liberal “Pay-As-You-
Learn” Plan. This plan affords you the
most economical possible method of
home study training, because you pay
only for lessons as you order them . . .
one study group at a time! If you drop
out at any time, for any reason, you do
not owe RCA Institutes one penny. No
other obligations! No monthly install-
ment payments!

RCA Instruction is Personal. With
RCA Home Study training you set
your own pace in keeping with your
own ability, finances, and time. The
Institutes allows you ample time to
complete the course. Your lesson as-
signments are individually graded by

1“:““_ M; =
i " gCTRONICE

¥

« Transistors

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.

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 m
Los Angeles and
New York City train
you for any field of

Electronics you may
choose!

No Previous Technical Training
Required For Admission. RCA In-
| stitutes Resident Schools in Los An-

geles and New York City offer training
I that will prepare you to work in re-

US| S,

SEND POSTCARD FOR FREE
ILLUSTRATED BOOK TODAY!
SPECIFY HOME STUDY OR
RESIDENT SCHOOL

r
I

|

warding positions on research and pro-
duction projects in fields such as auto-
mation, communications, technical
writing, television, computers, and
other industrial and advanced elec-
tronics applications. Even if you did
not complete high school, RCA will
prepare you for such training with
courses specially designed to provide
the basic math and physics required
for a career in electronics.

Free Placement Service. RCA In-
stitutes graduates are now employed in
important jobs at military installations
such as Cape Canaveral, with import-
ant companies such as IBM, 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 92.06% of the graduates who used
the Free Placement Service accepted
by important electronics companies...
and had their jobs waiting for them on
the day they graduated!

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 your career in elec-
tronics while continuing your normal
full-time or part-time employment.
Regular classes start four times each
year.

RCA INSTITUTES, INC. A SerRVICE OF RADIO CORPORATION OF AMERICA, 350 W. 4th St., New York 14, N. Y.,810 S. Moin St., Los Angeles 14, Calif.

February, 1961

®
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The Most Trusted Name in Electronics
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Sea the most complete line of qual-
ity glectronic squipment anywhare
Stermn « Hi-Fi « Tastar Kits » Ham
Radio - LP Records » Pre-recorded
Tapes » Parts « Tools « Accessories

Order anything on Easiest Budget
Terms—take up to two years to pay

Receive fastest one-day service on
every order; no troublesome delays.

You must be satisfied or Radio
Shack refunds your money in full

Compare this typical Radio Shack value

New Portable
Tube
Checker Kit

54 480

$2.00 down

Weighs only 2!, |bs., yet performs
like larger, costlier units! Tests
radio, hi-fi, TV tubes for emission,
shorts, leaks, opens, intermittents.
Tube chart, operating manual in-
cluded. No. 94L002.

RADIO SHACK CORPORATION

730 Commonweolth Ave., Bostan 17, Mass,
MAIL COUPOM

Get FREE Catalogs

Radio Shack Corp.
730 Commonweolth Ave., Boston 17, Moss.

]

1 Send latest Elecironics Colalog plus
i every new issue for one yeoar, FREE.
f

I

Dept. 6188

Nome.

L L1 A —
I Postoffice

Lor City Zone—Stote. -
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"S. Z. MITCHELL AND THE ELECTRICAL IN-
DUSTRY” by Sidney Alexander Mitchell.
Published by Farrar, Straus & Cudahy,
N.Y. 178 pages. Price $5.00.

This book is a biography of a man
prominent in the electrical power indus-
try [(rom 1883 until his retirement in
1933. Politics and personalities, rather
than technical information, occupy the
text. A briefl introduction has been con-
tributed by Herbert Hoover.

% S o
"GETTING THE MOST OUT OF YOUR TAPE
RECORDER” by Herman Burstein. Pub-
lished by John F. Rider Publisher. Ine..
N.Y. 176 pages. Price $4.25. Soft cover.

This volume is written for the user of
tape recorders in generally non-tech-
nical language. It begins with a discus-
sion of the kinds of recorders available
today, with suggestions for relating
their functions to individual needs.
Varvious aspects of tape recorders, dif-
ferent kinds of tape, useful accessories,
and some advice on checking and main-
tenance are also included,

* * [
“"ELECTRONIC ORGAN HANDBOOK* hy H.
Emerson Anderson. Published by Howr-
ard W. Sums & Co., Inc.. Indianapolis.
272 pages. Price $4.95. Soflt cover.

Written for technicians as well as
owners ot potential owners of electronic
organs who want to know more about
these instruments, this book covers fun-
cdamentals and provides descriptions of
organ models made by eight manufac-
turers. Over 140 illustrations, schemat-
ics, and diagrams complement the com-
prehensive text.

o o B
“PRACTICAL RADIO AND ELECTRONICS
COURSE" compiled by M. N. Beitman.
Published by Supreme Publications,
Highland Park, Ill. 216 pages. Price
£3.95. Soft cover,

This is a new, revised edition of a
popular manual that is intended to serve
as a self-study course. The beginner is
introduccd to radio parts and cquipment
first, theory following later in the text.
“TELEVISION ANALYZING SIMPLIFIED” by
Milton S. Kiver. Published by B & K
Munufacturing Co., Chicago. 128 pages.
Price $1.00. Soft cover.

This is a second edition of a work by
Mr. Kiver of the same title. The revised
version includes previously published
important material as well as new in-
formation to help expand the knowl-
edge and simplily the work of the
service technician. The emphasis is on
how to use test equipment and symp-
toms of TV set troubles to diagnose and
locate defects. The treatment is gener-
alized rather than dealing with specific

www americanradiohistorvy com
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models of TV receivers. As such, it
should prove an important asset for the
working service technician.
& & P

“AUTO RADIO MANUAL” by Sams Engi-
neering Staff. Published by Howard W,
Sams & Co.. Inc., Indianapolis. 160
pages. Price $2.95. Soft cover,

This is volume 11 in the Sams auto
radio manual series. It extends the se-
ries coverage to include 47 models pro-
duced in the last two years. Like other
volumes in the series. the present one
includes “Photofact” schematics, chas-
sis photos, parts lists, alignment infor-
mation, resistance charts, and so on.

REPAIRING TRANSISTOR RADIOS” by S.
Libes. Published by John F. Rider Pub-
lisher, Inc.,, New York. 168 pages. Price
$3.50. Soft cover.

The new and special techniques in-
volved in servicing transistor receivers
are explained in this volume which also
provides a simple and systematic expla-
nation of basic¢ transistor theory. Writ-
ten for the technician, the hook should
prove of value to all seriously interested
in transistor work.
“MOST-OFTEN-NEEDED 1961 TELEVISION
SERVICING INFORMATION" compiled by
M. N. Beitman. Published by Supreme
Publications, Highland Park, Ill. 192
pages. Price $£3.00. Soft cover.

This is volume 18 in a popular serics
of TV service manuals, It covers sets of
practically all makes. As in previous
volumes, the servicing material pro-
vided includes double-page ciagrams.
alignment instructions, printed-panel
views, waveforms, voltage values, pro-
duction changes, and other data.

& = =
“ALL ABOUT CROSSOVER NETWORKS' hy
Howard M. Tremaine. Puhlished by
Howard W. Sams & Co.. Inc.. Indian-
apolis. 80 pages. Price $1.50. Soft cover.

Information on basic principles. de-
sign, and construction of audio fre-
quency dividing networks, for use in
multiple speaker systems, is contained
in this compact volume. The text is sup-
plemented with numerous illustrations
and useful charts.

= = =
“SERVICING TV TUNERS” hy Jesse E.
Dincs. Published by Howrard W. Sains
& Co.. Inc., Indianapolis. 272 pages.
Price 84.95, Soft cover.

This is an intensive study, {rom the
servicing standpoint, of the mechanical
and electrical characteristics of prac-
tically every tvpe of TV tuner built.
The author classifies tuners by type and
provides complete data for trouble-
shooting and alignment. 30—
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BIFREE NEW 1961 WALTER ASHE CATALOG!

Exclusively Amateur Equipment, Parts and Supplies— 144 Pages!

Here is the ham’s own catalog . . . packed with all the latest gear you'll like
to see in your shack . .. plus the latest in C-B and Hi-Fil Here, too, is everything
you need from solder lugs to tubes . . . all at Walter Ashe’s money-saving prices!

MAIL COUPON FOR YOUR COPY—TODAY!
3 Big Reasons Why Walter Ashe is

hallicrafters HEADQUARTERS!

YOU GET THE HAM'S 2 SERVING THE AMATEUR 3 GUARANTEED SAME DAY
BEST TERMS ... FOR OVER 38 YEARS SHIPMENT OF YOUR EQUIPMENT

It cash is short you can still get your new The Wolter Ashe brand of service to the oma- Why wait for promised delivery on equipment
hom equipment ot once, thonks to Walter teur has built our firm into America’s leading that may toke months to hit the market. We
Ashe’s easier terms. You con use your trade supply source for the old timer and novice have everything Hollicrofters huilds . . . in
as o down payment! alike! stock NOW!

Walten
Fotie -

Where Scze
and Stock

Hallicrafters SX-111 Receiver ol i = .
This new dual-conversion, selectable sideband Hallicrafters HT-37 Transmitter
receiver covers 80, 40, 20, 15 and 10 meters in s The HT-37 is a complete table top, high efficiency
five individual bands, with a sixth band tunable amateur band transmitter providing S. S. B.—AM—
to 10 mc. crystal calibrator calibration with or CW output on 80, 40, 20, 15 and 10 meters.

WWV.

Shipping Weight 40 1bs, ’ Shipping Weight 80 Ibs.
Amateur net $249,50 SM Amateur net $450.00

Get Our "Surprise” Allowance

Tell us what you have to trade . . . any name brand equipment made since 1946
+- . and we'll rush our biggest-ever "Surprise” allowance that is sure to make you
wonder how Walter Ashe can do it. Incidentally, all used equipment we sell is
checked thoroughly and guaranteed 1o work the same as new. Whether you're trad-
ing up to new or purchasing used equipment . ., you're always money and satisfac-
tion ahead at Walter Ashe!

$X 101A 7 bond receiver . .....$399.50
ALL HALLICRAFTERS .\ 100 ¢ bond receiver ... " '"'SURPRISE TRADE-IN" COUPON

EQU'PMENT SX 62A 6 bond SW receiver .. 375.00 WALTER ASHE RADIO CO. i
$-107 5 bond receiver ...... 94.95 YOUR ONE-STOP SUPERMARKET
IN STOCK READY s-108 4 band receiver ...... 129.95 Dept. R-2-61 * St. Louis 1, Mo. in Our 38th Year |
HT 32A  Traonsmitter . ......,., 495.00
FOR IMMEDIATE " 8 Rush New Catalog |
::31“ :W" °’“:’_"ﬁ:' ““““ 7;:':;’ Send lacest lists of guaranteed Used Equipment |
- utomatic Keyer ..... K pam 3 T
DELIVERY SX 110 4 bond receiver ...... 159.95 O Rush “Surprise Trade-in" offer on my_ -
All prices f.0.b. 5. Lovis - T I
For T e I
(Show make aund model of cquiprarnt deired) I
Mﬂa RADIO CO, | Meme " —
Address e
Dept. R-2-61 1125 PINE STREET |
ST. LOUIS 1, MISSOURI L T /) S | —
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EXAMINE ANY OF THESE TESTERS

Yes, we offer to ship at our risk

BEFORE vou suy

one or more of the testers
described on these pages.

SUPERIOR’S NEwW MODEL 770-A

VOlT OHM MILLIAMMETER

FEATURES:

s Compact-~measures 315" x 573" x 214",

e Uses “"Full View'" 2% accurate 850 Microampere
D*Arsonval type meter
s Housed In round-cornered, molded ¢ase.

SPECIFICATIONS:

6 A.C. VOLTAGE RANGES: 0-15/30/150,/300/1500/
3000 Volts.

6 D.C. VOLTAGE RANGES: 0-7.5/15/%5/150/750/
1500 Volts.

3 DECIBEL RANGES: —6 db to + 18 db.
+ 38 db, + 34 db to + 58 db.

14 db to

The Model 770-A comes complete with test teads and operatlng instructions.
Price is $15.85. Terms: $3.85 after 10 day trial then $4.00 monthly for 2 months.

2 RESISTANCE RANGES: 0-10.000 Ohms, 0-1 Megohm.
3 D.C. CURRENT RANGES: 0-15/150 Ma.. 0-1.5 Amps.

SUPERIOR’S NEW MODEL 79

SUPER-METER

"
WITH NEW 6" FULL VIEW METER
SPECIFICATIONS:
D.C. VOLTS: ¢ to 7.5/15/75/150,/750/1,500.
A.C. YOLTS: 0 to 15/30/150/300,/1,500 /3 ,000.
D.C. CURRENT: 0to 1.5/15/150 Ma.
0to 1.5/15 Amperes.
RESISTANCE: 0 to 1.000/100.000 Ohms.
0 to 10 Megohms.
CAPACITY: .001 to 1 Mfd. | to 50 M{d.
REACTANCE: 50 10 2,500 Ohms. 2.500 Ohms
to0 2.5 Megohms.
INDUCTANCE: .15 to T Henrles,
7 to 7.000 Henrles.
DECIBELS: —6 to + 18. + 14 to + 38,
34 1o + 58.
The f{ollowing Components are all tested for
QUALITY at appropriate test potentlals. Two
separate BAD-GOOD scales on the meter are
used for direct readings.
All Electrolytic Condensers from ! MFD to
1000 MFD,
All Selenium Rectifiers.  All Germanium Diodes.
All Silicon Rectifiers. All Stlicon Diodes.
Model 79 comes complete with operating Instructions, test leads and carrying case.
Price is $38.50. Terms: $8.50 after 10 day irlal then $6.00 monthiy for 5 months.

SUPERIOR’S NEW MODEL 77

VACUUM TUBE VOLTMETER

WITH NEW 6" FULL VIEW METER

Compare it to ony peak-to-peak V.T.V.M.
made by any other manufacturer at any
price!

SPECIFICATIONS:

e DC VOLTS—0 to 3/15/175/150,/300,
75071500 volts at 11 megohms input
resistance.
« AC VOLTS (R\IS)—D to 3/16/15/150/
300/750/1500 voits.

* AC VOLTS (Peak to Peak}—0 10 8/40/
200,/400,/800,/2000 volts.
¢ ELECTRONIC OHHMMETER—O to
1000 ohims /10,000 ohms /100,000 ohms/

1 megohm,/ 19 megohms, 100 mezohms,
1.000 megohms.
. DECIBELS—IO dbto - 183db, - 10db
38 db. + 30 db to + 58 db.
All based nn 0 db = .006 watts (6 mw)
into a 500 ohm line ¢1.73v)
ERO CENTER METER—For
dlscrlmlnator alignment with full scale
nnseofo to 1.5/7.5/37.5/15/150/
57750 volts at 11 megohms

input resistance.

Model 77 comes complete with operating instructions. probe and test leads and
;’arrﬁ!. Ing case. Frice is $42.50. Terms: S12.50 after 10 day trlal then $6.00 monthiy
or meonths.

SUPERIOR’S NEW MODEL 80

20,000 , %" ALLMETER

b INCH FULL-YiEW METER proevides large eosy-
to-rend <olfbrotions. No squinting or guessing whea
you use Model 80,

MIRRORED SCALE permits fine ot<utote measure-
ments where froctioncl readings are important.

SPECIFICATIONS:
7 D.C. YOLTAGE RA\GI-:S
(At a sensitivity of 000 Ohms per VoIt)
0 to 15/75/150, '3004'750/1500/7500 Volts.
6 A.C. \'OLTQGE RANGES:
(At a sensitlvity of 5,000 Ohms per VoIt)
0 to 15/75/150,/300/750 /1500 Volts.
3 RESIST-\\CE RANGES:
0 to 2,000,/200,000 Ohms 0420 Megohms.
* CAPACITY IH\GE
.00025 Mfd. to .3 Mfd .05 Mfd. to 30 Mid.
3 D.C. CURRENT I(A\GES
0-75 Microamperes. 0 to 7.5/75/750 Mili-
amperes, 0 to 15 Amperes.

NOTE: The line cord i5 used only for 3 DECIBEL RANGES:

capacity measurements. Resistance —6 db to +18 db, +14 db to +38 db, +34 db
::'n‘gs operate on seif-contained bate to +58 db.

Model 80 Allmeter comes - complete with operating Instructions. test leads and
portable carrying case. Price Is $42.50. Terms: $12.50 after 10 day trial then $6.00
monthly for 5 months.

SUPERIOR'S NEW MODEL 70 UTILITY TESTER

INCLUDED

Current.
| 64 pare
condenscd
course In
electricity
Profusely

=
=
=
=
=
-
=
-
b4
b=
k=3
=
—
=
=

ik

&

trated.
Written in slmple.
easv-fo-undrrstand

which wil] measure all resi
detecting circutt will lndlc-nle contintity from zcro ohms to 5 megohims (5.000.000 ohms)

FOR REPAIRING ALL ELECTRICAL APPLIANCES
MOTORS ~ AUTOMOBILES

As an elecirlcal trouble shooter the Model 50:

+ Will test Toasters, Irons. Broilers. Heating Pads, Clocks. Fans, Vacuum Cleaners. Refrigerators.

FREE Lamps. Fluerescents. Switches, Thermostats. etc * Measures A.C. and D.C.
Resistances, Luknxe etc. » Incorporates a sensitive direct-reading resistance range

Voltages. A.C. and

nces commonly used in electrical appliances. motors, etc. s« Leakage

As an Aulomollve Tesler the Model 70 will lest:

IHus- s Both 6 VoIt and 12 Volt Storage Batteries » Generators s Starters = Distributors « Ignitlon Colils
« Regulators e« Relays « Circuit Breakers « Cicarette Lighters « Stop Lights « Condensers s Direc-
tional Signal Systems s All Lamps and Bulbs « Fuses s Heating Systems « Horns « Also will locate
style. peor Erounds, breaks in wirling, poor connections, etc.

. Model 70 comes complete with 64 page book and test leads. Price is $§15.85. Terms: $3.85 after 10
* day trial then $1.00 monthly for 3 months,

DID YOU EVER?

P> Order merchandise by mail, including deposit or payment in full, then wait ond write...wait and write?

P Purchase anything on time and sign a lengthy complex contract written in small difficult-to-read type?
p Purchase an item by mail or in a retail store then experience frustrating delay and red tape when you applied for o

refund?

Obviously prompt shipment and attention to orders is an essential
requirement in our business ... We ship ot our risk!
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The simple order authorization included in this offer is glf yov sign. We ask only

CONTRACT TO SIGN

that you promise To pay for or return the goods we ship in good faith.

EXAMINE ANY ITEM YOU SELECT
IN THE PRIVACY OF YOUR OWN HOME

CO-MAKERS

if completely satisfied pay on the interest-free terms plainly specified.

EMPLOYER

Wen wae say interest-free we mean not one penn

added for “‘interes

* for

“finance” for “credit-checking’’ or for “carrying chorges.” The net price of each

NOTIFICATION

tester is plainly marked in our ads—that is all you pay except for parce! post or

other transportation charges we may prepay.

SUPERIOR'S NEW MODEL 82A

MULTI-SOCKET TYPE

TUBE TESTER

SPECIFICATIONS:

s Tests over 1000 tube types

« Tests OZ4 and other gas-filled tube:
» Employs new 4" meter with sealed air-

damping ¢hamber resulting in accurate
vibrationless readings

+ Use of 22 sockets hermits testing all
popular tube types and prevents pos-
sible obsolescenee

* Dual Scale meter permits testing of low
current tubes

+ T and 9 pin straightener:
panel

s All sections of multi-element tubes
tested simultaneously

» Ultra-sensitive leakage test circuit will
indicate leakage up to 5 inegohms

mounted on

Model 82A comes housed in handsome. portable. saddle-stitched Texon case
Price is €36.50. Terms: $6,50 after 10 dav trial then $6.00 monthly for 5 months,

SUPERIOR’S NEW MODEL 83A

C.R.T.TESTER

ALL BLACK AND WHITE TUBLS
From 50 dezree to 110 degree tyvpes—
from 8 ta 30" types.

ALL COLOR TUBES
Test ALL pleture tuhes —In the earton
=—out of the carton —in the set!

Model 83A provides separate fllament op-
erating voltages for the older 6.3 types and
the newer g.4 types
Model 83A properly tests the red. green and
biue sections of color tubes individually
for each sectlon of a color tube contains its
own filament. plate. grid and eathode.
Model 83A will detect tubes which are ap-
garently good but require rejuvenation
uch tubes will provide a picture seemingly
good but Iacking in proper definition, con-
trast and focus.
Reluvenation of picture tubes is not simply
a matter of applying a high voltage to the
fllament. Such voltages improperly applied
can strip the cathode of the oxlde coating
essential for proper emission. The Model
83A apnlies a selective low voltage uni-
formly t0 assuré Increased life with no
danger of cathode damage.
Model 83-A comes housed in handsome portable Saddle-stitched Texon ease—
complete with socket for all biack and white tubes and all color tubes. Prlee is
S38.50. Terms: SR.50 after 10 day trial then S6.00 monthly for 5 months.

SUPERIOR’S NEW MODEL TV-50A

~ GENOMETER
7 Signal Generataors in One!

Tests and Rejuvenates
ALL PICTURE TUBES

¥ Avdio Frequency Generator
¥ Bar Generator

¥ Crass Hatch Generator

¥ Color Dot Pattern Generator
¥ Marker Generator

e Black and White TV o Color TV

The Madel TV-50A comes absolutely complete wilh shielded leads and oberating
finst‘;rucllc(rlls Price Is $17.50. Terms: $11.30 after 10 dav irial then $6.00 monihl
or months.

Try any of the in-
struments on this or
the facing page for
10 da¥s before you
buy. If commletely
satlsfied then send
down pavment and

l
I Please send me the units checked on
I
1
pay balance ns indi- |} [u]
I
I
1
I

Model 130:A Tolal Frice $15.85
S1.A5 within 10 days. Rslance
$1.00 monthly for 3 months,
Model 79 Tolal Pelee $18.50 )
$8.50 within L0 days. Balsnce

$£6.00 monthly fof 5 months.

Model 77 Total Price $12.50 [u]
$12.30 within 10 dass. Ralance

$£6.00 monthly faor 5 months.

(0 Model 80, .. .Tolal Price 342,50 oM
312,50 wilhin 10 days. Balance
$6.00 monthly for 5 Months.

cated on coypon. Neo $2.50 within 10 days.

interest or Finance
Charzes Added! If
not completely satis-
fied return unit to
us. no explanation
necessary

Madel Y0
$1.85 within 10 daye.

¢ wlihin 10 days.

February, 1961

¥ R.F. Signal Generator for A.M.
¥ R.F. Signal Generator for F.M.

A versattle all-inclusive GENERATOR

which provides ALL the outputs for
servicing
A M. Radle e F.M. Radio + Amplifiers

|

{

O Model TW-11Tolal Priee $13.50
$11.50 within 10 days. Balance
$6.00 manthly for 6 monihs

Model B1-A. . Tolal Price 338.50
. Balanee
$6.00 menthly for 5 monihs.

Tolal Priee $15.85
Balante
$4.00 menthly for J months.

el 82-A. . Tolal Price 316.50
$6. Balance
£6.00 monthly for S monihs.

SUPERIORS NEW MODEL Tw-11

sinosro professionst TUBE TESTER

« Uses the new seif-cleaning Lever Actlon
Switches for individual element testing
Because all elements are numbered ac-
cordIing to pin-number in the RMA base
numbering system, the user can instantly
identi(y which element is under test
= Free-moving built-in roll ehart provide
complete data for all tubes. All tube list-
{ngs printed in large-easy-to.-read type
= NOISFE TEST: Phono-jack on front
panel for plugging in either phones or ex
ternal amplifier will detect microphonic
tubes or noise due to faulty elements and
loose internal connections
+ SEPARATE SCaLi, FOR LOW-CUR
T TUBLES —Previously. on emission
tube testers. it has been standard
fce to use one scale for all tubes. As
a result, the callbration for low-current
tvpes has been restricted to & small vor-
tion of the scale. The extra seale used here
ereatly simplifies testing of low-current
ivpes
Model TW-11 comes housed in a handsome. portable, saddle-stitched Texon
case. Price i5 $17.50. Terms: S11.50 after 10 day trial then $6.00 monthiv for

TUBE TESTER

The

SUPERIOR'S NEW MODEL 85

TRANS-CONDUCTANCE TYPE

« Employs latest improved TRANS.
CONDUCTANCE circuit. Test tubes un-
der dynam {simuiated) operating
conditions. An in-phase signal is fm-

pressed on the Input section of a tube
and the resultant plate current chanhee
is measured as a funetion of tube qual-
Ity. This provides the most suitable
method of simulatine the manner In
which tubes actually operate in radio, TV
receivers, amplifiers and other circuits
Amplification factor, piate resistance and
cathode emission are all correlated in
oneé metér reading

» SYMBOL REFERENCES: Model 85 em-
ploys tlme-savineg sy¥mbols (°, 8. A
®;) in place of difficult-to-remember let-
ters previously used. Repeated time.
studies proved to us that use of these
sclentifically sclected symbals speeded up the element switchine step. As the tube
manufacturers increase the release of new tube types, this time-saving feature
tecomes necessary and advantaceous

+ “FREE-POINT" LEV TYPE ELEMENT SWITCHH ASSEMBLY marked ac-
cording to RETMA basing. permits application of test veltages to any of the
elements of a tube

« FREE FIVE (3) YEAR CHART DATA SERVICE. Revised up-to-date subseouent
charts will be malled to all Model 85 purchasers at no eharge for a period of five
years after date of purchase.

Model 85 comes complete, housed in a handsome portable cabrmer. with slip-on
cover. Price Is $52.50. Terms: $12.50 after 10 day trial then SR.00 monthly fer
5 moenths.

SUPERIOR'S NEW MODEL 88

TESTS ALL TRANSISTORS
AND TRANSISTOR RADIOS

) AS A TRANSISTOR RADIO
I' TESTER

An R.F. Slenal source. modulated
by an audio tone is injected into
the transistor recelver from the
antenna through the R.F. stage.
past the mixer into the I.F. Ampli-
fier and detector stages and on to
the audio ampltfler. Thlis injected
signal is then followed and traced
throuch the recelver by means of
a built-in Hish Gain Transistor-
tzed Signal Tracer until the cause
R of trouble {5 located and pin-

: pointed.

AS A TRANSISTOR TESTER
The Model 88 will test all transistors Including NPN and PNP, silicon. germanium
and the new galllum arsinlde types. without referring to characteristic data
sheets. The time-saving advantage of this technlgque is sclf-evident. A further
benefit of this service is that {t will enable you to test new transistors as they
are released?
Model 88 comes housed In a handsome portable case. Comblete with a set of
Chip-on Cables for Transistor Test:ng. an R.F. Diode Probe for R.F. & I.F. Trac-
ing: an Audio Probe for Amplifier Traciug and a Signal Infector Cable. Comblete
-nothing clse to buy! Price is $38.50. Terms: $8.50 after 10 day trinl then $6.00
mohihly for 3 months.

R MR ED MR mm S S mm S W mm SR GEr MR e D mm mm Mm EWM R M M M ey e ey B e e e mmp m e e e mm
MOSS ELECTRONIC, INC., Depi. D-B57, 3849 Tenth Ave., New York 34, N. Y.

approval. If completely satisfled I will pay on the terms specified with no interest
or finance charges added. Otherwise. 1 will return after a 10 day trial positively canceiling all further obllgations

Name
NModel 85 Tatat Price 55350
$12.5¢ within 10 days. Balanc
$8.00 monthly for 5 months, ~  Address
. 1Ty ..
) Hodel TV-SEATolal Frics S1T50 (- Fane .

$11.50 within 10 days. Balanes
$6.00 monthly lor € menths.
Model %R, Total Peler $18.50
$8.50 within 10 days. Balance
36.00 monthly far 5 months.

All prices net. ¥F.O0.B. N.Y.C

Export Division: Rocke Fnternational Corp..
13 East 101h S¢.. New York 16. N. Y

e s mm Em D SR Em S Em e e e Em mm Em mW TR EW S e mm Em mm W TR D e mm W TS e e v e mm e |
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SAVE
MOHE

SONAR

TUBES

» Tested for mutual conductance in our lahs!
o 1 Year FREE replacement guarantee!
© Prompt refunds on defective merchandise!

Type Price
11
1

Type Price

H i TALINXI “”.“FII
N ko i 1 T
1
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(L sut iy 4
vlearts kol I anfoay
il ml u e h.r L

C RS Tl s
farLimy l ||Il\I .vrl !
: v it e
l i nn il i wEi i &

1 write for comnlne Ilsl of tunes &

spe: purn p;llll
ELECTRONIC

SO N A TUBE ¢O.

112 Martin St., Patersen 3, N, J,

double your income with degree

A collere ed iation s oa vod investnent
and tapid ads mceteent. oo Tinporia it Brws rers i
o campus .. Hhey Tide Tr-State Coll ¢ rad-
Qulll!) taster here, BACHLLOR ()l SCILNCE

IN 27 MONTIE in Electrical Fn
(Fl Ic\lrumn o Power major). Mechanical, Chomival,
Neronaatival, Civil Fowineering, LY 36 MONTHS i
Bisiness Adminisratio n (General Business, Acconutine.
Moror  Dransport Management majors). For caret.
capible stadems. Sl classes. Mate professional s

Mote vz~

bours, Well-equipped labe, Dotme, Madest costs, Faner
Mara June, Sepr.. Tun. Write .0 MoCarthy, Dircitm
Catalv, wnd =YV Carer”’

$ Admissy
it Boak

i “u TRI-STATE COLLEGE

1621 College Ave.., Angola, Indi

' Add Handset to Citizens Radio
tContinued from puge 36)

separation of the receiver and micro-
phone circuits, as shown in Figs. 1C and
1D. The handset may be ordered with
the appropriate cord installed, or an
existing cord may he replaced with one
of the appropriate type.

The handset circuit shown in Fig. 1B
is the standard circuit used by most
mobile radio equipment manufacturers.
Note that there is a small capacitor
across the niierophone element to pro-
vide frequency equalization. The hand-
set covd is terminated in an Awmphenol
91-MC4M plug. A mating 91-PC4F
receptacle may be installed in the
hole through which the existing ni-
crophone cord is run. The receptacle is
wired within the set. as shown in Fig. 9.
The only parts added are R, R., R.. and
C.. The modulator cathode bias resistor
(220 ohms) is removed and replaced by
R, and R..

Some CB sets are designed for use
with a carbon hand microphone. No
maodifications are needed when connect-
ing a handset to the Kuuar “D-Phone.”
except for the addition of an Amphenol
91-PC4F receptacle. The eircuit ol Fig.
11 shows how the receptacle is con-
nected to the existing circuit. In this
set. the speaker circuit differs in that
the ground side of the speaker. not the
output transformer, is opened when
switching from receive to transmit.
Therefore. when connected as shown,
sidetone is obtained.

In both cases the handset is used with
a switchless hanger. A switchbox and
hanger can be used. however. which
will cut off the speaker whenever the
handset is lifted off its hook.

The handset may be wired dircetly to
the switchbox or, preferably, through
an Amphenol 91-PC4F connector added
to the switchbox, as shown in Fig. 10.
The handset cord plugs into the switch-
box. Another cable is run from the
switchbox to the CB set, directly or
through a Cinch-Jones or similar 6-
prong plug, as shown in Fig, 10.

The hook switch controls the speaker-
handset circuit in the same manner as
in Fig. 6. It also opens the microphone
circuit and the press-to-talk circuit
when the handset is hung up.

When the CB set is dcsigned for use
with a carbon microphone (sec Fig. 11),

Fig. 11. Connecting handset to Kaar *‘D-Phone.”

r’ FROM RECEIVER

RECEIVER
VOLUME e—s-TO AF
CONTROL $250K : p

0024t, 8

i

HANOS

RECEPTACLE

90

0 COIL OF
> TRANSMIT- RECEIVE
RELAY
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Automatic Electric Sales Corp., Northlake, III.

Buckeye Telephone & Supply Co., 1250 Kinnear
Rd., Columbus 21, Ohnio

DuMont, Allen B. Labaratories, Inc., Clifton, N.J.

Graybar Electric Co., 420 Llexington Ave,, New
Yark 17, N.Y,

Kellogg Switchboard & Supply
Cicero Ave., Chicago 38, Il
North Electric Co., Galion, Ohio
Roanwell Corp., 180 Varick St., New Yark, N.Y.

Stromberg-Carlson, Rochester 3, N.Y.
Suttle Equipment Corp., 135 S. LaSalle St.,
cage 3, Il

Co., 6650 5.

Chi-

Table 1. Information about handsets and
handset swilchboxes and hangers may be
obtained from telephone equipment sup-
pliers and manufacturers, including
those companies that are listed here.

B R.. R. and C., shown in Fig. 10, are
not neecded. Instead, terminal 1 of the
receptacle is connected directly to the
microphone input cireuit.

As can be seen in Fig. 10, it is nce-
essary to break the circuit from the un-
grounded side of the output transformer
secondary to the ungrouncled side of the
speaker so that the handset switchbox
can cut off the spcaker and connect the
handset receiver and dummy load, R«
R.. into the circuit in the off-hook con-
dition.

When connecting a handset to a CB
set designed for use with a high-im-
pedance. low-output microphone, care
must he exercised to avoid overmodula-
tion of the transmitter or distortion due
to overdriving the speech amplifier. In
the circuits shown in Figs. 5, 9, and 10.
the potentiometer which serves as both
microphone Ioad and the modulation
level control should not be set so high
that the signal is excessively distorted
when monitored with a receiver. If the
transmitted voice is distorted, overmod-
ulation or overdriving of the speech
amplifier may he the cause.

As shown in Fig. 11, a .002 .f. capaci-
tor is connected across the microphone
clement. Try various size capacitors
across the microphone circuit until you
gzet the most pleasing sound quality.
One specific value does not hold for all
cases because of differences in the char-
acteristics of the microphone elements
and the associated circuitry.

Cost & Availability

Handsets are available from a num-
ber of telephone equipment manufac-
turers and supply houses. A standard
telephone handset without a press-to-
tatk switch costs about $20. With a
switch, retractile cord, and Amphenol
ptug, the cost is about $35. A switchless
handset hanger costs about $4 and a
switchbox hanger costs abhout §5. These
are available in various switching con-

figurations up to four-pole, double-
throw.
Information about handsets and

handset switchboxes and hangers may
be obtained from one of the telephone
cquipment suppliers and manufacturers
listed in Table 1.

It is a fairly safe bet that the added
convenience of the handset will more
than repay the expense and effort in-
volved in installing it and in wiring it

up. 30—

ELECTRONICS WORLD


www.americanradiohistory.com
www.americanradiohistory.com

TESTS All TV and Radio Tubes
—hoth old and new

TESTS the Nuvistors
TESTS the new 10-pin tubes

TESTS the new 12-pin Compactrons

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

Model 600

DYNA-QUIK
only $6 Q95

NET

82" x 11" x 44"

Handsome, sturdy

legtherette-covered
carrying case

NEW TUBE

NEW

for the first time, a

B: K QUALITY

TUBE TESTER
at this
amazing low cost!

ach sectio

ks €
Chec -l tubes

seCﬁ

Checks tube capability under

simulated load conditions

Rejects bad tubes
—not good tubes

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

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

INFORMATION
SERVICE

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

February, 1961

BaK MANUFACTURING CO.
1801 W. BELLE PLAINE AVE « CHICAGO 13, ILL.
Canada: Atlas Radio Corp., 50 Wingold, Toronto 19, Onl.
Export: Empire Exporters, 277 Broadway, New York 7, U.S.A.
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FIX OLD
RADIOS
IN A
JIFFY !

Fix ‘em
good as new ...
without lost
time or
needless testing

Often it uku more thae than iUs warth o nx ald radios
. but N when yon own this 315 Immnl 41 age
Ghirirdi BADMY THOURLE ﬂllmﬂl {TEN II\\IlI.()UI\
The only service guide of its Kind stifl in print! Gives
ealfes fur wver %00 uhils
mannfacturcrs prior to
Tl nerd cal e it 1o repair
pld sefs lllnl KN o1 herwise be theownh away becalse sers -
fee data I3 lacking ar heciunse 1eating 1akes 1oa long.

CUTS SERVICE TIME IN HALF

comnon Irunlnln aymploms aml ru
thne r 2
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Tricky Service Customers
(Continned from puage 49)

payment, make sure you know exactly
whom you're dealing with. If you don't
{ know about the reliability of the party,
it may be safer to use some sort of
“line,” for a change, instead of falling
| for one. You can always have some rea-
son or other ready for needing cash
right away. Or else the "boss” (even if
you are he) has given you strict instrue-
tions about not taking checks and you
can’t do anything about it.

Also, if a check does bounce, take
| immediate and positive legal action no
matter how small the amount may be.
In the long run, this is cheaper. It is
the opinion of field investigators that,
if tougher action were taken against
[ these operators in general, this would
do a great deal to eliminate the prob-
lem.

| Another check technique used by
| those who intend to chisel is the stop-
payment gambit, After you fix a set for
Mr. Jones, he pays by check. A few days
later this check comes back from the
bank marked “payment stopped.” \When
you phone him, he reports, “The set isn't
right.” And the haggling begins.

One method for handling this prob-
lem, fair to customer and service dealer
both, is to get a rubber stamp for the
lback of checks you take, It's wording
[eould go something like this: “The
amount of this check covers service and
parts on my television receiver. I ac-
knowledge that repairs have been done
to my satisfaction.” A line for the cus-
tomer’s signature goes below the state-
ment.

Of course, it is even more convenient
if some such statement appears on the
regular bill that the customer must
sign. This recommendation assumes, of
course, that the technician is honest
enough to back up his work with a clear,
written guarantee. The latter should
give the customer all the protection he
is entitled to and should remove his
misgivings about signing an acknowl-
ment that work has been done.

Another type to watch out for is the
wholesale hound. He is the kind who will
hring his set to your shop himself, then
watch over your shoulder while you
work on it. He also makes conversation.
In the process he gets you to tell him,
perhaps with a little flattery. exactly
what part needs replacing and where
it is located. Then he tells you that,
since he doesn’'t want to run up a pend-
ing bill, he will bring the set back next
week, when he has the cash, so that vou
can complete the repair. His next stop
is a downtown outlet for wholesale parts
for a replacement and a strip of solder.

To beat this bird at his own game,
remember that the only time you need
point out the defective part is when
vou are making up a bill, after the re-
pair. You don't do it for nothing. It has
taken you years of learning and experi-
ence and a considerable investment in
equipment to be ahle to trace the trou-
ble. Finding it is 90 per-cent of the job.

www americanradiohistorvy com

Once the defective part has been found,
a grade-school student, at least in many
cases, could make the actual replace-
ment,

It may be reasonable to refer to the
type of fault in a general way, to let the
customer know where he stands, but you
don't have to be eager to identify and
locate the specific component voluntar-
ily. If the customer is insistent, give him
an estimate and charge a reasonable fee
for diagnosis. This will make it hardly
worth his while to finish the job himself,
or insure you of fair payment for work
performed. You should have signs clear-
ly indicating that you charge for diag-
nosis, in any case. This protects you
against those who comparison-shop for
service bargains.

The amateur tube jockeys work in
more than one way, Watch out for them.
In one method, a customer walks into
your store to buy a tube. He takes it
home, puts it in his set—but a short in
the receiver has blown out the tube he
is now replacing and it also blows the
one he just got from you. He not only
wants his money back for the tube, but
demands you fix the part of the set that
your inferior tube, as far as he is con-
cerned, has damaged.

To protect yourself against this type,
there should be a conspicuous sign in
vour shop that says, “All parts sales
final.” This does not stop you from mak-
ing a replacement when you think a
customer has a legitimate complaint or
from backing up your guaranteed work.
However, if the customer wants to be
a do-it-yourselfer, he should do it on
his own kick. Let him take the risks that
go along with being a technician him-
self.

Another variant of the tube jockey
will buy three or four tubes, take them
home, make sure which one (or more)
is causing the trouble, then bring them
all back for a refund—on his way to a
wholesale house. The precaution al-
ready mentioned takes care of this one.

Watch out for the guarantee griper.
His method is a simple one, and a famil-
iar one too. You fix something minor in
his set. A week or two later he calls for
something entirely apart from the origi-
nal fault. He insists that he has a guar-
antee that you have to make good. The
answer to this one has already been
covered to the extent that the nature of
the guarantee has been discussed. It
should be written and clearly specific
as to the fact that it pertains only to
work done.

Do yvou have friends? It is surprising
how much money TV technicians lose
when they fix the sets of friends. One
dealer complains that he had to write
off over $300 in unpaid charges huilt up
over a period by so-called buddies. You
are sure 1o have many cronies of this
kind- -especially when their sets don’t
work. Remember that business is busi-
ness and real friends wouldn't make you
go out of pocket.

Above all, remember that you have a
responsibility not only to yourself but
also to your good customers to establish
protective measures against those who
are not ethical. 30—
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Operation
“Deep Freeze'61”

Navy icebreaker to be on 20-
meter ham band from the
Antarctic again this winter.

HE SEATTLE-based Navy icebreaker

USS ‘“Staten Island” will be on the
20-meter amateur band from the Ant-
arclic again this winter. Her call sign
is K7ISB/Maritime Mohile. Four Ili-
censed operators. using a Halliciraflers
HT-32 and an SX-101, with a 500-watt
linear amplifier, hope to run phone
palches to the families of the sailors
embarked on bhoard.

The station is licensed to Gary Nelson
firom Tacoma. Washinglon. Other Ili-
censed members of the crew who will
be operating the station are Blaine Gar-
1rett of Carthage. Missouri. Peter Chaf-
fee ol Bellmore. New York. and Larry
Douglass of Stor'm Lalke, Iowa. This will
be the first trip for Larry and Peter and
the second for Blaine and Gary.

You may remember hearing Blaine
Garrett previously on operation “Deep
Freece 1. He is looking forward to the
trip and to renewing contact on the
band with many of the old {riends he
made during his stay of the winter night
at McMurdo Sound. He stressed the im-
portance ol the services afforded by the
state-side amateuwrs. "Their cooperation.
which permits the ship’'s crew to talk to
their loved ones, raises their morale as
no Music or movic ¢ver could,” he said.
“We urge their help.

The ship’s four licensed operatois are
looking lorward to a successiul phone-
patch program. The ship's QSL cards
include a picture of the icebreaker at
work in the ice. All first contacts will be
acknowledged with a QSL.

Operation “Deep Freeze '61" will be
the sixth of its kind since 1954. One of |
the most challenging missions ol lhis[
vear's operation will be the atiempted
peneiration of the Amundsen Sea. The
“Staten Island” and another Navy ice-
breaker, the USS "Glacier,” will under-
take the assignment in February. On
this trip into unknown territory the two
icebrealkers will carry scientists repre-
senting the fields of oceanography, orni-
thology, seismology. geology, and other |
geographical sciences. During January
the "Staten Island’’ was engaged in sur-
veys in the Eastern Ross Sea. 30— |

The USS *'Staten Islond” ot her usual task
of plowing through an Antarctic ice field
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For
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including
110° TUBES.

BLACK
AND WHITE
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MAKES NEW PICTURE TUBE SALES ZASIER

Gives you more value than ever—all-in-one.
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home without removing tube from set.
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tube. Completely self-contained in
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TESTS AND REJUVENATES
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6.3 and 8.4 volt filaments.
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color picture tubes. Checks
each color gun separately
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| Model C40 Adapter. For use only with all previous B&K Moda2!
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Model CR48 Adapter. For use only with all previous B&K
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tubes with 2.34, 2.68, and 8.4 volt filaments. Net, $4.95
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Bring out
the best in
your speakers . ..

ORDER
YOUR

ENCLOSURE '  save dollars in

Y assembly and
KITS FROM 1*, finishing costs. . .
get the fun of
“doing-it-yourself:!

ONLY

$‘"95

MODEL 6

Factory assembled, ready for finishing. Makes
your 8" speaker sound like a million! Made of
13" hardwood ply, beautifully grained and
smoothly sanded. 10” h. x 16” w. x 9~ d. 9 Ibs.
Order two for matched stereo performance.

MODEL 1

412 cubic feet of baffle
space assures you crisp.
est, cleanest bass re-
sponse from any 127
speaker system, Full-
gralned white birch ply,
with pre-attached bracing
cleats for easy assembly.
Kit Includes everything
you need for assembly
29” h. x 20" w. x 1212" d.
(5" legs). 25 Ibs. $18.95

MODEL 2
Clear.grained on four
sides for bookshelf or
floor use. Acoustically
accurate for 127 sys-
tems, with adapter
board for 87 speakers.
Sturdy, 32" ply elimi-
nates unwanted reso-
nances, lmproves bass
response. 14" h x21

% 1134” d. 20

In Bm:h
In Walnut,

$14.50
19.95

ach guarantee
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HOMEWOOD INDUSTRIES, inc.
26M court Street, Brooklyn 1, N.Y.
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on [ape

By BERT WHYTE

HAD INTENDED to bring you some

new information on stereophonic
sound perception this month, but a more
basic and urgent matter precludes this
subject until a later date. I.et me pref-
ace my remarks in this column by as-
suring you that I always appreciate
letters from you in regard to tape and
stereo, and swhether your letters are
laudatory or voice complaints. you are
entitled to your opinions and I respect
them.

Without in any way wishing to ap-
pear smug, I must say that I am happy
that letters of complaint are few and
far between. However, a letter I re-
ceived recently has me a little miffed—
after all I'm human too—and the rea-
son is that the person writing the letter
questions the technical accuracy of my
reviews. in particular regard to the
phenomenon of crosstalk. He then com-
pounds my ire. hy suggesting that the
heads on my playback machine are out
of line! Well. sure it could happen;
neither I nor my tape machine are in-
fallible. However, since I clean and de-
magnetize the heads and align the 4-
track heads about every two weeks, I
rather doubt the unit gets out of adjust-
ment that ecasily. In all fairness to the
manufacturer. Amper. I feel that their
head-adjustment mechanism (which is
a spring-loaded setup actuated by a
machine screw) is not only very easy to
use, but it is very precise. I have never
encountered any trouble in maintaining
optimum settings. Anyway, the writer
of the letter contends that my heads
must be out of line, hecause he just
cdoesn’'t get any erosstalk, even from
tapes I reviewed and in which I stated
I could discern crosstalk.

Well let us put this matter to rest
once and for atl It is conceivable, al-
though rather remotely so, that given a
perfectly aligned 4-track head and
given an absolutely perfeetly duplicated
4-track tape of a type of musie which
has little in the way of dynamic con-
frasts, there would be no discernible
crosstalk. Unhappily. this is not likely
to happen. Keeping the perfectly aligned
head on our playback machine as an in-
violate faetor, there are so many other
variables that can erop up in the process
of making a commercial dupe, that it is
amazing that tape is as good as it is.

Just as a matter of background, if 1
may be so immodest, I have heen mak-
ing stereo recordings perhaps longer
than anyone in this country. I made the
very first commereial mono tapes in
1950 when I was with Magnecord. With
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the help of my friend Leopold Stokowski
I macle experimental stereo classical re-
corcdings as far back as 1951, and have
been recording eommercial stereo with
the Maestro in the past few years. I
helped to launch the first commercial
stereo tapes with the Fine Arts Quartet.
I recorded the stereo tapes which were
used at the first AM/FM sterco broad-
casts over WQXR (New York City) in
1952, 1 supplied the late Major Arm-
strong with sterco tapes I recorded for
usc in his experiments with FM stereo
multiplexing. I subsequently did the
same thing for Murray Crosby and.
using stereo recordings I made. we suc-
cessfully demonstrated the Crosby FM
sterco multiplex system before a group
of RCA officials in 1953. I have made
hundreds of stereo recordings on 2-track
quarter-inch tape. on 3-channel hall-
inch tape. and on 3-channel 33-mm.
magnetic film. In other words, I think I
have a fair knowledge of tape record-
ing in its various forms.

I bring up this point not with the idea
of saying “look who I am,” but to cm-
phasize that a lot of experience has
taught me to be wary of the pitfalls of
recording and to aceept the fact that
between master and eommercial dub,
there are many variables and much
room for crror,

As defined by Amper, erosstalk is a
transformer-coupling phenomenon be-
tween the windings on adjacent head
stacks. Now it is perfeetly possible that
in a given head stack there is sufficient
isolation to prevent this eoupling. and
this will hold true provided that: (1)
the head alignment of the j-track rve-
corder used to »iake the dubbing master
from the prime master is abisolutely
accrrate; (2) the head alignment on
the duplicator playback is absolitcly
acciorate; (3) the head alignmoent on the
dunlicator slare machines (and there
may be «s muny «s « dozen or nore
running at the sume time) is absohitely
accurate; () the master duplicator re-
cording bius is correct and stable; and
(5) that such high levels of sound are
not beiny impressed on the tape dub as
to satuwrate the tupe and exceed the 3
per-cent limit of distortion. These are
just a few of the variables.

The question of musical material is
also important as I have pointed out
before. If on one pair of tracks on a
4-track stereo tape there is a passage of
very high signal intensity caused by a
triple forte seetion in the music, and
this is juxtaposed to the other pair of
tracks where a very quiet. pianissinio
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section is being played, the prevention
of transformer coupling ot crosstalk is
most difficult. Then there are more vari-
ables.

I pointed out many months ago at the
introduction of the 4-track tapes that
the type of playback equipment used to
listen to these tapes in the home had a
direct bearing on the amount of cross-
talk one could discern. I specifically
stated that on the lesser quality ma-
chines employing relatively small ampli-
fiers and small spealkers of limited bass
response, crosstalk was virtually ab-
sent. Since however, some of the most
annoying crosstalk occurs In the very
low-frequency region, those possessing
big svstems with speakers capable of
realty good low bass response made Lhe
crosstalk audible enough to be annoy-
ing.

Now to bring in still other variables.
The size of the room in which the listen-
ing takes place, the acoustic character-
istics of that room, and the over-all
sound level at which the tape is played
back. all can have a profound cffect on
what one hears as a degrec of distor-
tion, or tape hiss. or crosstalk. Quite ob-
viously. in a small. highly damped troom,
utilizing small speakers with limited
bass response and with the music
playved back at relatively low level, the
auditor in that room can say with per-
fect honesty that he doesn’t hear cross-
talk and in fact doesn't find the tape
hiss to be very prominent ot annoying.
Contrast this with my own setup, which
is a large listening room that has heen
acoustically treated for optimum stereo
perception. And I utilize 120 waltts of
the finest amplifier powcr driving two
16 cubic foot enclosures, having sand-
filled panels and each weighing over
600 pounds, and cach having 48 inches
ol woofcr radiating surface. Playing
back tapes or discs at a room-filling but
comfortable level, I hear many things
which would go unnoticed on a smaller
and lesser system.

Finally, let me point out that if head
misalignment were indeed the trouble
with my machine, then I wonld per-
ceive crosstalk on all tupes. in greater
or lesser degree, according to the type
of music on the tape. The fact is that I
have heard tapes on which crosstalk
was almost completely absent, in spite
of the fact that the music on the tape
was very loud and dynamic. And at the
other end of the scale, I have heard a
lot of crosstalk from tapes with a rcla-
tively placid level of loudness and dy-
namics. I alse have checked my findings
on crosstalk and tape hiss and other
tape defects on specific recordings, with
some of the most eminent engineers in
1his field and with some of the more
erudite eritiecs. We have always con-
curred in these observations.

To give an example, there is a won-
derfut performance and generally fine-
sounding tape of “Petrouchka” coupled
with the “Rite of Spring.” It has not
been reviewed here because I found un-
happily that this tape is one of the
worst offenders in matters of crosstalk.
My opinion is shared by the other audi-
tors mentioned. I should also add that
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on eertain labels, erosstalk is consistent-
Iy low, a meaningfu! thing in terms of
the control of as many variables as
possible.

I don’t think anyone fully understands
the crosstalk problem, as yet, but it is
bound to be solved in time. In the mean-
while, with all due respect to the un-
doubtedly well-intentioned writer who
hrought the subject to my attention, let
me assure him that my 4-track heads

are properly aligned, and with the par-|

ticular system I have, when I state in a
review that crosstalk is present. you can
be certain that this is indeed the case.

MAHLER

SYMPHONY #4
Lisa Della Casa, soprano. Chicago Sym-
phony Orchestra conducted by Fritz
Reiner. Victor t-track FTC-2027. Price
87.95 (approx.).

With this tape it is a real pleasure 1o
welcome Victor back to the tape fold.
As you know for a long time Vicior was
out of production on reel-to-reel tapes.
concentrating instead on their 1l
starred cartridge. However sorry we
might be for the demise of thew cart-
ridge, as they say i1 is an ill will tha
blows no good. This tape is particularly
welcome. since Mahler and Fritz Reiner
have always had an aflinity for cach
other. This is as satisfactory a perform-
ance as I have ever heard and certainly
it is the best siereo version available.

Reiner allows the lovely lyricism of
the work its full measure of expression,
never forgetting however, the impor-
tant rhythmic elements of the score. His
tempi are perhaps a shade faster than
most purists would like. but I think his
approach is right for this most easy 1o
assimilate of all the Mahler symphonies.
The soprano part is ably handled by
Miss Della Casa, but with not quite the
expression afforded by some others in
competing versions. Part of this may be
due to the piclkup she was given, which
was rather too distant with poor articu-
lation at times and at other times the
voice was covered by the weight of the
orchestra.

This is howevcr. the only blot on the
sonic escutcheon for all the rest is won-
derfully clean and well-balanced sound.
with superb woodwind sound and with
the fabulous Orchestra IHall acoustics
permitting us to hear little inner de-
tails of the scoring that would other-
wise be too diffuse. The sonority of the
basses is something at which to listen
and marvel. Here again is a tape with
strong dynamic contrasts on both sets
of tracks and yet the crosstalk was
barely discernible. So a huzzah to Reiner
and a well done to Victor and we're glad
to see you back in action.

TCHAIKOVSRY

THE NUTCRACKER

(hallet in two acta)

L'Orchestre de la Suisse Romuande con-
dueted by Erncet Anzermet. London 4-
track LCK80027. Price 811.95.

As was the case with the stereo discs
of this recording, this is a sonic marvel
and a thoroughly delightful perform-
ance. On this tape the sound virtues are
even more explicit and outstanding. The
strings are rich and smooth. the brass
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NOW WITH

OMNI-BALANCE

ANY REK-D-KUT TONEARM
CAN BE ADJUSTED FOR PER-
FECT BALANCE IN ALL PLANES
..-WITH ALL CARTRIDGES!
Omni-balance*,a new devel-
opment of Rek-0-Kut engi-
neers adds to your Rek-0-Kut
tonearm a precision lateral
balance adjustment which will
MINIMIZE GRODVE JUMPING
/ REDUCE ACDUSTIC FEED,
BACK UP TO 4 0B / MECHAN:
ICALLY EQUALIZE REPRODUC,
TION OF THE TWO STERED
CHANNELS /GREATLY REDUCE
GRODVE & STYLUS WEAR
Omnibalance* added to your
Rek:0-Kut arm converts it to
the only fully balanced torie-
arm available today that wil}
perform with any cartridge!
Fequires 5 minutes to attach.
Simple tool supplied in kit.
Y Omni-balance*kit $2.95 net

REKCKUT
MICROPOISE
S220 @

STEREO TONEARM

SKPAT. APPLIED FOR

Rek-0-Kut Company, Inc.
38-19 108th St.
Corona 68, New York

Dept. EW-21
i Please send hiterature,
| Name_ -
| Address._

Export: Morhan Exporting Corp., 458 B'way, N.Y.C.
Canada: Atlas Radio, 50 Wingold Ave., Toronto 19.
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BC 442 ANTENNA BOX (ARC 5)

contalns RF meter (750Ma. sens.) relay. etc.
Sce '*Coax Relay Conv.*" in CQ mag. March 1960
EA. $2.95

CARDWELL TRANSMITTING VAR. COND.

Dwual Section 211 UUF per $5 95
seéction., S700 Volts AC. ... ... Each

SPECIAL MICROAMMETERS

TRIPLETT 3” 0-50 Microamps {Scale
0-100) Special .

DYNAMOTOR SPECIALS
12 voits Input-Output 440V. & 200Ma. 12 volls
input-Output 225V. « IOOM.‘ AII in s
one Dynamotor. BRAND NEW. .-
BRAND NEW CARTER DYNAMOTOR

INPUT §.9 VOLTS, OUTPUT 405 V. ﬁl $4 95
270 MA, SMAatt SIZE

NEW VACUUM CAPACITORS

50 MMF-SHV
25 MMF-10KV

$4.50

JENNINGS 100 MMF.2 X
JENNINGS JHC-150 MNF L SORY

POWER TRANSFORMER
Prlmary nov Go cy. SI‘GC 385-0-385V, «
5 +3

6 Amps.. 5
7 5 Amps 6 3v. & 2.5 Amp; ....... Ea. 3

W orite for quantity prices

CHOKE= FULLY CASED

4 HENRY—1 amp.

BRAND NEW OIL CONDENSERS
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RELAYS

WARD LEONARD Heavy duty relay coil

y 220V €0Cy,. 2 phase, 5 HP.
3 PSSt P hime omtnets ... .Ea. $6.95
4 SIGMA SENSITIVE 5F Relay HS B00 obm coil

SPDT, Opcrates on as little ﬂ! 2.5v ldear sz 4
Burglnr Alarms. Transistor control.

9 uUARDIAN Illov AC, 2 Pole sln:le rhrow ;2 50

1 N.O. C.) Repl. BC

3“32"‘21-"..’1‘3'.".". Smsns 8000 enme ea. $2.25

10%mn, EomRaTOTIT S0 0 el $1.50

& volt DC DPOT M.%. ea. 99¢

12 VoIt OPDT DC Relay. .. ... Ea ”.35

SIGMA type 22RJC 8,000 o'lm
T e
4 :

c E. Relay Control. contains 8000 ghm
relay, sensitivity 2 mils. 10 for $9.25 ea.

S1GMA 5F—16.000 ohm SPDT.
on 500 Microamperes or less.

PANEL METERS
STANDARD BRANDS
I‘/: " METEIIS
Mmil .2.9%

100 Micro 3085
2" METERS
0-1 Ma

100-0-1D0 Micro

0-50 Micro (0-S
scate) ..

0-10 amps D¢

$1.10

95 | 0:18 voits A
HEED Fron Meter
95 0 AC, 57.

.9.95
95 nnon—uov Ac—mn.
93 | 20 cy 10.9

4” METERS
0-100 Microamps

R
o
w

3”7 METERS

100-0-100 Micro Amps .6.50

MISCELLANEQUS SPECIALS
EIMAC TRANS. TUBE-450 TL BRAND NE\N 539 50
Fully Guaranteed
SPERTI Vacuum Switch used in Anvla €a. $1.50

3-12 MMF Eric Ceramic Trimmers .. 2ie
CUTLER-HAMMER TOGGLE SWITCH 29
SPDT ($T42D) 4 tor 41.00. . ea. ]

WILLARD STORAGE CELL—2V. 28 'Amu $2.50
hrs. Clear Plastic casc. Shipped dry |

W rite for gquantity prices an wll «pe rlul itemis

3 All merchandise sold on a 10 day maney back suarantee
4 Min, Ord 25 % with Order—F.0.B. Neéw York
4

PEAK

ELECTR 0 NIC com
,55 w. Broadway, New ank 7, NOY, W022370
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crackling bright. woodwinds of sublime
purity and rock-solid percussion. except
in the unhappy instance of the pistol
shot which is surprisingly anaemic. The
music is of course some of the mwost he-
loved in the classical repertoire. bhut for
those familiar mainly with the music
through the Suite. there is much, nwuch
more here to delight the ear and tickle
vour auditory palate. There was cross-
talk present on this tape but fortunate-
ly it wwas audible at infrequent intervals
and was not overly annoying. Sunming
up: a tape that everyvhody will enjoy

and should be in the “don’t miss” cate-

zory.

RESPIGHIT
THE PINES OF ROME Gind works by
Gabrielli, Ceste, Frescobaldi, and Pal-
estrina)

Symphony of the Air condueted by Lea-
pold Nwokowski. United Artists  Ftrack
UATC2213. Price 87.95.

The works by the okl Italian masters
are heard in transcriptions by Maestro
Stokowski and as such become very
effective stereo vehicles. But most cus-
tomers for this tape will naturally be
more interested in '"The Pines of Rome."

Stokowski's performance is multti-col-
ored and he uses some unorthodox
phrasings. but the totality is very effec-
tive and holds one’s interest as other
performances do not. Thus it is my un-
happy duty to report that this unique
performance is given something less
than the best in sound. Tape hiss was
much too high, there was frequent low-
level crosstalk. but my main quibble
was with the balance which seemed all
out of proportion, inordinately favoring
the left channel. Let's hope next time
they will give the Maestro a sound
worthy of his talents. -

S

V.H.F. DINNER-HAMFEST

VUILF., Sociely is an-
rd annual dinner and
s held on Saturday, Febrn-
7 M. The alfuir will
Inn on Route near
River Edge, No ). Tickets at 85 per per-
son are mvailable from any member of
the society, some radio parts distributors
in the East Coast area, or directly from
Roy King, K2ZBNQ, 35 Woodland Ave.,
Montvale, N, ). Ficket deadline is Febrn-
ary 12: no tickets will be sold at the
door. ~

Ihe East

ary 235, atarti
be held at Neptune’

A "Yardstick’” Quiz

By JOE TERRA

In the first column is a list of unit measurements. They are to be matched with their definitions
in the second column. Give it a try and if you are stuck, the correct answers appear on page 133,

Ampere
Angstrom
Covlemb
Daraf
Dyne
Erg
Farad
Gauss
Gilbert
Henry
Joule
Lambert
Mho

Mil
Neper
Newton
Oersted
Ohm

ONOLHEWW =

_._._.
e

- -
waw

16.
17
18.

19. Phon
20.
21.
22.
23.

Roentgen
Sabin
Vaelt
Wott

A. Elastance

B. Magnetic potential
C. 100,000 dynes
Waovelength of light
Loudness

10 million ergs
Quantity of x-rays
Length

Energy ond work
Electromotive force
Capacitance

Current

Resistance
Conductance

CGS unit of force
Acoustical absorption
Electro-acoustical power
Magnetic flux density
Charge

Electric power
Luminance

Magnetic intensity
Inductonce

€<C-|MN°:E_°_23PR\.-ZO-NM
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QSL cards received from
oll parts of North and
South America form a
prominent feature of the
exhibit set wp by mem-
bers of the 4-H Amateur
Radie Club of Nassau in

the Science and Industry
* Building of the recent
Long Island Science Fair
at Roosevelt Raceway, L.1.
The club carries on its
contacts with EICO trans-
mitting equipment that
was donated by the com-
pany to encourage inter-
est in electronic science.

ELECTRONICS WORLD
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Expanded-Range Voltmeter
(Continucd from puge 41)

with a directly heated cathode, con-
nected as a diode, acts as a variable
resistor. D.c. voltage to operate the
bridge is applied at the junction of R.
and R, and also at the junction between
R. and the tube’s cathode.

The equivalent resistance repre-
sented by the tube is made to vary with
line voltage as follows: the line source
is applied to the filament in series with
dropping resistance (R, and R:) so that
filament voltage varies from .65 voll
(when the line is at 105 volts) to .83
volt (when the line is at 130 volts). With
filament voltage at this magnitude, a
plate potential as low as 50 volts d.c.
is sufficient to colleet «li the electrons
that will be emitted by the cathode. The
output from the rectifier and filter will
not go below this minimum value; so
variations in plate veoltage due to line-
voltage fluctuation 1will not materially
affect plate current.

In this arrangement, plate current is
a function of filament temperature.
The latter, in turn, is proportional to
the r.m.s. voltage across the filament,
and thus alse proportional to the true
r.m.s. voltage of the line. Since the
changes in the bridge are not linear,
meter calibration will be non-linear,
but this will not affect accuracy or
usability.

The meter movement is a 0-1 milli-
ameter unit. A surplus movement was
used. The voltage scale was hand-drawn
and glued to the faceplate, An accurate-
ly known source of variable a.c. voltage
can be used for calibration. The author
used a precision a.c. voltmeter and a
variable autotransformer. To obtain in-
dication over the desired range, the
value of resistanee in the arm of the
bridge that includes R: and B: may have
to be adjusted somewhat by trial and
error. This is accomplished by manipu-
lation of the latter resistor’s value until
the meter has no current through it at
the minimum voltage to be measured,
but shows full-scale deflection at the
highest voltage. With the values given,
little change should be required.

When the input line voltage is high
(130 volts), R, will dissipate slightly
over 4 watts, which is rather close to
its power rating, and this resistor may
change value due to heating, It may
therefore he advisable to use a 10-watt
resistor to be on the safe side.

There is another precaution, concern-
ing use: sinec the tube operates at
much less than its rated filament volt-
age, it takes somewhat longer for it to
reach temperature stability than would
ordinarily be the case. It is therefore
advisable to wait about a minute after
the voltage has been applied to the
meter bhefore taking a reading.

There are no critical problems of lead
dress or layout and the required com-
ponents are few. The constructor should
have no problems arranging the circuit
inside a housing that is not much larger
than the movement used. —30-

February, 1961

BEST % CONTACT SPRAYS

As reported by independent product-testing laboratory
] Triple-action Contact Shield cleans, lubri-

~ - cates, and protects electrical controls and
A switches in seconds. Most effective, safest
product of its kind as proved by laboratory
tests.
"”‘”NEI HA’STEH works wonders In sight and sound Ellenville, New York

STEREO SYSTEM FOR A MILLION.-
AIRE: 4 SELECTIONS  Gentlemen's Quarterly

magazine asked James Lyons, editor of The American
Record Guide (the oldest record review magazine in the
United States), to poll hi-fi authorities on which audio
components they would choose for the best possible
stereo system, without any regard for price.

Three writers in the audio ficld and one audio consul-
tant made up independent lists. The ideal systems they
projected in the April, 1960 issuc of Gentlemen's Quarterly
are suitable for discriminating millionaires —one of
the systems, using a profcssional tape machine, would
cost about $4000.

ACOUSTIC RESEARCH AR-3 loudspeakers

are included in three of the lists,* and these are moderate
in price. (There are many spcakcr systems that currently
sell for more than three times the AR-3's $216.) AR
speakers were chosen entirely on account of their musically
natural quality.

Literature on Acoustic Rescarch speaker systems is
available for the asking.

*[n twwo cases alternates are also listed. For the complete component lists
see the April, 1960 Gentlemen's Quarterly, or write rrs.

ACOUSTIC RESEARCH, INC. 24§ Thorndike Streer Cambridge {1, Massachusetts

www americanradiohistorvy com
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Worlh -
125 RESISTORS

D a0 vialues, Inc)
ton. carbona! Tu 1 lll
L:. 1W. Worth &10,

sl.
15 “POLY" BOXES

Snap: lun co
“or

W
60 Pluxs & Rectlﬂaclot
inels power. audle. hat
tery. etc. “onhsl sl

128 c-r-ml: Cond.nun
- N b

\-nrhu of vy ‘& 51
values., Warth S0
12 GERMANIUM DIODES
Glaseaecnlod, sim
INARD hobbylsts
hote!
100 Halt watt Rnsustorl
op “hm
T ta0. Worih STk si

38 POWER RESISTORS

At Tt SOW T 100,
mm ohtis. Vitreous 51
types too, Worth %12

70 MICA CONDENSERS

lnvl Hllvers ton? 00
N5 ta .11 to $
B8OV, Warth 830

10 Electrolytic C'nd’n’rs
Incl: can & paper types
Thialx ton! To 10060 mid

to 430 V. Worth S12. ¢

70 Tubulnr Condensers
Ders, moldeds. olls.
rprnmlg' Ooul o 1 51

300-FT. HOOKUP WIRE

Ast: ealors, Insulatlon,

sizes. Worth %3.

RADIO-TV ASSORTMENTS by the POUND |

1 Ib. Precision Resistors. worth $100, uow red |

1 In. Disc Condenscrs .wortn $50. uow

1 ip. Ceramic Condensers. wWorth $85, NOw

1 th. Discs & Ceramics . Worth $75. NDW |
Discs, Ceramics, Precisions $70, Now

BUY 4 PAKS for $11 !

!
|
|
|llb.
|
|
|

SOLD EXCLUSIVELY BY LEKTRON

1,000,000 Poly Paks sold—World's Best Buck Buy

FREE! 1-ib.

PRECISION RESISTORS
WITH ANY $10.00 ORDER

AvE. count 400 pcs.—worth $1501 1st time
anywhere: L2, 1, 2 walters: 19 carbo.tltms;
wirewounds & carhons. Ea. seils tor 89c at
parts distributors. Exclusive Lektron free offer!

T FeEm.
60 RADIO "N’ TV KNOBS 7 SILICON DIODES
D ,\'--l calnrs, slzes. [ S IND o
thes - I.' ('. OII\ \\(Ir 1]
A ap = o ne $1 T 51
1Y LBS HARDWARE | 60 TERMINAL STRI PS
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40 Two.Watt Resistors 70 acoit sk "a I
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40 Trans-stor Resistors_ 1" e $
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2000 OHM PHONE % ton. Worth %240
With cord & plug. ftear. 63 Condenser Special
ingg-ald nm with § D Incl: dises, ccoramies,
ear loop, Worth 83, maldeds, mic n 1|nr .
cRVSTAL PHONE olis. ete. Worth
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10 RCA PLUG'N'JACK Wurlh 31" $1

Sela for amps, unersE, a 0"'9‘" Transt
4 ormers
Wortn, ;1';'“ o GUE s D S0LG, ete. Open frame
40 TUBE SOCKETS | = Snrs Uil tie
lo | ! prongs. samne

mic. fille,

2 NPN TRANSIS‘I’ORS
& mh l l.vm-s \\ orth 88, 51 $

Worth =22
100's of ums
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TRAIN QUICKLY!

EQUIPPED SCHOOL of ITS KIND in U.S.

Get practical training in New Shop-lahs of Coyne.
Prepare for a better joh and a successful future in a
Addvanced cducation or nhre
vious experience not needed. IEmployment service to

Enroll NOW—Pay Later
Finance Plan aml Easy Fayment Fan. Also Pare
Time Employment help for students

top epportunity fieid.

graduates

FREE BOOK

“Guide to Carec

—D bes
No obligation and ~No Saksmau Will Call. Act NOW.
8.W.Cooka, Jr.. Prasident

-
LT

:-COVNE Electrical Schoot

1501 W. Congress Pkwy,, Chicago 7, Il

| Dept. 21-6C

| Send FREFE book "Guide to Careers” a