SPECIAL CHART ON HI-FI SOUND
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- 50 CENTS
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JUILD AN FM MULTIPLEX ADAPTER
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Available everywhere through
Electronic Distributors
associated with. ..

Part No. 7270804 —output transformer
used in the new Delco Portable Car Radio.

3 Your Delco Radio Electronic Parts Distributor carries

the complete line, giving you fast, dependable service on the items
you’ll need for Delco Radio and other radio service work. Delco Radio also
provides:

e Wide selection of special application parts e Effective warranty program
e Complete technical training program e Dealer identification signs

Get the facts today on this truly profitable dealer setup, and grow with General
Motors!

e DELCO RADIO

LUMITED: MRS (SYSTEM S DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA

e ——— e TR

IRON CORES
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NEw DIFILIVI° BLACK BEAUTY®
MOLDED CAPACITORS

BEAT THE HEAT
AND HUMIDITY!

Now Sprague’s new DIFILM BLACK BEAUTY
MOLDED CAPACITORS have taken the steam
out of heat and humidity problems. These
capacitors are so good you can boil ’em for 24
hours without affecting their performance.

Unlike straight polyester film tubulars, these
capacitors operateina 105°C environment wsth-
out derating.

Look for the RED markings on fhe.black .case

The major capacitor improvements
come from

RADIO & TV

ompany. Will

And the heart of these new DIFILM capacitors
can’t be beat. It’s a dual dielectric which com-
bines the best advantages of both Mylar* polyester
Silm and the highest grade of paper dielectric. A
rock-hard solid impregnant fills voids and pin-
holes in the film.

Talk about relizbility! . . . these capacitors
have it. DIFILM capacitors are actually low cost
versions of the Sprague capacitors now being
used in every modern military missile. The
basic reliability and outstanding performance
of missile-type Sprague capacitors are all yours
in this outstanding new development. Why take
chances when you can get the best—DIFILM
BLACK BEAUTY MOLDED TUBULARS ... at
regular prices.

For the complete DIFILM BLACK BEAUTY
story, write for Bulletin M-759 to Sprague Products
Company, 51 Marshall St, North Adams, Mass.

*DuPont trademark

SPRAGUE

world's largest capacitor wmanifactarer

irman Of the Board (1946-1933). at 434 S, Wabash Ave.,

d m by s Publis iam B. Ziff, Cha ve., Chic T Se
class Postage 'lf. Clnclgo Illmons Authorized by Poqt Omce Depanment Ottawa., Canada, as second-class matier. SUBSCRIPTION RATES one yecar U, S. and |)()SSCSS]OHS and

February, 1959

Canada $4.00; Pan American Union Countries $4.50: all other foreizn countries $3.0
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Men 17-55

Wanted.
Men of

Prepare Now for a Profitable
Career in the Opportunity-
Packed Fields of

as used in

MISSILES

ETC.

NO ADVANCED EDUCATION OR PREVIOUS
TECHNICAL EXPERIENCE NEEDED!

Men who are planning a solid future and are
anxious for a brighter tomorrow will find real
opportunities in the big, fast-growing field of Electronics.
4 Imagine being able to prepare for the advantages
An INDEX j offered in Electronics without having advanced
To A Better Job, 7 education—or previous technical experience! And
what's so important, you can get this preparation in
your spare time at home without interfering with
your present job . . . following the same basic
: method used in our Chicago and Toronto training
Automation Electronics t/  laboratories. Send coupon for FREE bcoklet NOW!
Guided Missiles ;

Micro-Waves Communications ; v Live-Wire Employment Service

Radio Radar L Puts you in touch with job opportunities
— ot helps you toward a better
position in the plant where

Remote Control Systems > _ you are now employeg.

A Brighter Future

Industrial Electronics

Computers

Broadcasting
Electronics Television

Your Own Service Shop

Accredited Member
of National Home
study 00unc11

| D!VRY TECHNICAI. INS"TUTE
O bl ' CHICAGO 41, ILLINOIS
every man of draft = 5 i FORMERLY

aasijsgipron ore .. DeFOREST'S TRAINING, INC.
subject to military g
service, be sure to

check the coupon.

MAIL TODAY FOR FREE FACTS

DeVry Technical Institute
4141 Belmont Ave., Chicago 41, Ill., Dept. RN-2-P

Please give me your FREE booklet, “/Electronics and YOU,” and
tell me how | moy prepare to enter one or more branches of
Electronics as listed above.

REE
BOOKLET

We'll give you a free copy of an
interesting booklet, “Electronics
and YOU.”” See for yourself how
you may take advantage of the
opportunities in this fast-growing

field.

Name Age
Please Print
Street Apt.

City Zone State
[3 Check here if subject to Military Training.

DeVry Tech’s Canadian Training Center is located ot
2023 626 Roselawn Avenue, Toronte 12, Ontario

February, 1959 5
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Torture Tested for
Lifetime Reliability

This chassis (right) is being literally
tortured on a vibration table. One end
is fastened to the table, the other free
and unsupported. In spite of being whip-
ped up and down at speeds from 10 to
60 cycles per second, the picture con-
tinued to be clear and steady. Here’s
proof positive of the durability and de-
pendability of the Sylvania “Lifetime
Engraved Circuit.”

Test #2 |

Unretouched photographs of the toughest tests ever
given an operating TV chassis—Note clear picture.

Bent back and forth over 3 inches 15,000 times per day!

The amazing “LirETiME ENGRAVED CIR-  ally a distance of over 3 inches! There
culr”’ keeps a clear, bright picture on were no instances of loose connections,
the screen while one end is bent continu-  breakage, or failure of any kind!

The exclusive Lifetime Engraved Circuit”
...in every SYLVANIA TV set.

6 RADIO & TV NEWS
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' E'RE MAKING IT EASIER THAN EVER TO BECOME A WELL PAID

|

i X ‘T'o help you learn fast the prac{ical side

4 of Radio -Television, we

test and assemble for
‘:' interesting,

. valuable
shop-bench
practice!

@ The new Sprayberry
Training Television Re-
ceiver, built and tested
in 5 sections.

‘e Now offered ... this fine
modern oscilloscope.

® You build this powerful
two-band superhetero-
dyne radio receiver.

You build the
new Spray-
berry tester
—a complete
‘. 18-range
% Volt-Ohm-
Milliam-
meter test

February, 1959

'BIG, COMPLETE KITS
of PARTS & EQUIPMENT

send you expertly engi-
neered training kits to

x % % « This great industry is begging
for trained men . . . to step into good paying jobs
or a profitable business of their own! Our new
plan opens the doors of Radio-Television wide to
every ambitious man who is ready to act at once!

Men by the thousands... trained Radio-Television Service Techni-
cians...are needed at once! Perhaps you’ve thought about entering
this interesting, top paying field, but lack of ready money held you
back. Now-—just $6 enrolls you for America’s finest, most up to
date home study training in Radio-Television! Unbelievable? No,
the explanation is simple! We believe Radio-Television must have
the additional men it needs as quickly as possible. We are willing to
do our part by making Sprayberry Training available for less money
down and on easier terms than ever before. This is your big oppor-
tunity to get the training you need...to step into a fine job or your
own Radio-Television Service Business.

Complete Facts Free—Act Now; Offer Limited

Only a limited number of students may be accepted on this liberal
and unusual basis. We urge you to act at once...mail the coupon be-
low and get complete details plus our big new catalog and an actual
sample lesson—all free. No obligation...no salesman will bother you.

HOME STUDY TRAINING IN SPARE TIME

Under world-famous 27-year old Sprayberry Plan, you learn entirely
at home in spare time. You keep on with your present job and income.
You train as fast or as slowly as you wish. You get valuable kits of
parts and equipment for priceless shop-bench practice. And every-
thing you receive, lessons and equipment alike, is all yours to keep.

LET US PROVE HOW EASILY YOU CAN LEARN!

Radio-Television needs YOU! And Sprayberry is ready to
train you on better, easier terms, that any ambitious man can
afford. Just $6 starts you! Mail coupon today... let the facts
speak for themselves. You have everything to gain. Let us
prove the kind of opportunity that’s in store for you!

1512 Jarvis Avenue, Dept. 25-R,

upon'’ No. Salesman Wil Call
Sprayberry Academy of Radio-Television
Dept. 25-R, 1512 W. Jarvis Ave., Chicago 26, III.

vision Training Plan. I understand this does not obligate me
and that no salesman will call upon me. Include New Cat-
alog and Sample Lesson FREE.

NAME s et s bt ot s Age
ADDRESS
CITY ZONE ___._STATE

WwwWwW americanradiohistorv com

Please rush all information on your ALL-NEW Radio-Tele- I

: RADIO-TELEVISION SERVICE TECHNICIAN *

SPRAYBERRY Academy of Radio-Television

Chicago 26, lllinois
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Now YOU can get
TUNERS
repaired, or replaced,
in a hurry!

Send them to TARZIAN'!

® Sarkes Tarzian, Inc., an-
nounces a new tuner repair serv-
ice and factory replacement pro-
gram for Tarzian-manufactured
tuners. Distributors, dealers and
servicemen will welcome this di-
rect factory service program which
is designed to take delay and con-
fusion out of the tuner repair busi-
ness.

We’re set up to offer a 48 hour
service from the date of receipt to
shipment to you.

Cost is reasonable, too. Only
$7.50 per unit ($15 for UV com-
binations) and that includes ALL
replacement parts! Both repaired
—or exchange units if available
from stock—carry a 90 day war-
ranty against defective workman-
ship and part failure.

Replacements will be offered at
these current prices* on units not
repairable:

VHF 12 position tuner... $17.50
VHF 13 or 16 position
tubmer................. 19.50
VHF/UHF combination. 25.00
UHFonly............... 15.50

*Subject to change

When inquiring about tuner service,
always refer to tuner by part number.
When inquiring about direct replace-
ments for tuners other than Sarkes
Tarzian-manufactured, please indi-
cate tube complement, shaft length,
filament voltage, series or shunt
heater. Use this address for quickest
service:

SARKES TARZIAN, Inc.

Aftf: Service Mgr., Tuner Division
East Hillside Drive
Bloomington, Indiana

TARZIAN Electronic Product and Services
include TELEVISION TUNMNERS . . . SELE-
NIUM AND SILICON RECTIFIERS . . .
BROADCAST EQUIPMENT . . . AIR TRIM-
MERS . . . TV STATIONS WTTV and
WPTA, and RADIO STATION WTTS.

By W. STOCKLIN
Editor

MORE CHANGES

ROBABLY the three most dynamic

industries in the world today are
chemicals, aviation, and electronics—
with the latter field the one that most
intimately affects the everyday lives
of the greatest number of our citizens

Any publication whose avowed pur-
pose is coverage of the electronics field
is under constant pressure to move
with the times and its industry. The
“Buck Rogers” inventions of a decade
ago are today’s commonplaces. In this
our Fortieth Anniversary year we can
look back and review the fantastic
progress of an industry which had its
modest beginnings a mere 50 years ago
with the development of a practical
vacuum tube.

During these years our readers
have known us under several different
names—each change reflecting the
growth and movement of the industry
itself. In 1919 this publication started
as Rapio News, later acknowledging
the rapid spread of TV by adding “Tele-
vision” to its title. In April, 1957 we
shortened our name to Rapio & TV
NEws to speed identification in line
with the faster pace of the industry.

Once again the time has come for
rechristening the magazine to more
faithfully refiect the present scope of
our editorial coverage. We feel that to
imply that our editorial coverage is
limited to the field of radio and tele-
vision is rather unjust to our readers
and to all who are connected with our
publication.

Since for some time our editorial
coverage has included hi-fi, industrial
servicing, and communications, for ex-
ample, in addition to our normal cover-
age on theory and servicing of radio
and television receivers, we believe the
name ELECTRONICS WORLD to be
more truly indicative of the range of
interests and applications we report.
Just as the decision to change a family
name, or the designation of a familiar
and popular street or landmark re-
quires careful planning and thought,
we, too, debated whether or not a
change should be made and then what
this change should be.

Since our field is ‘“‘electronics” and

www americanradiohistorv com

all of its ramifications, there was no
hesitation in deciding that ELEC-
TRONICS should be an integral and
important word in the new title. In
selecting WORLD we took into con-
sideration the fact that we regularly
present information about electronic
developments being made both in the
United States and abroad and were, in
fact, covering the entire globe in bring-
ing our readers news of the latest de-
vices to employ tubes and/or transistors.

Like the well-nigh-futile attempt of
the New York City Fathers to rechris-
ten “Sixth Avenue” the “Avenue of the
Americas,” there will be certain of our
old-time readers who will continue to
refer to this magazine as Rapio NEws—
we’ll probably do it ourselves on oc-
casion! Thus, although the name will
be new, you will continue to find the
regular and the useful features you ex-
pect in each issue PLUS new and ex-
citing articles whose subject matter
reaches beyond the limitations of liter-
al “radio and television” coverage. As
the horizon widens, implicit in our new
name, so will the scope of our “beat.”
We are lining up top names and re-
spected authorities who will bring you
the “inside” story of their specialties as
only they are in a position to reveal it.
If your time is limited and the press of
your duties precludes delving into
many informational sources, at least
we will be in a position to bring you
the complete and well-rounded fare so
essential in today’s fast-paced world.

Although somewhat belated, another
of our New Year’s Resolutions for you,
our readers, is complete, authoritative
coverage of all the facets of the ELEC-
TRONICS WORLD about which you
would like to, and must, know to keep
abreast and help you do a better job in
your chosen profession.

This month’s cover gives you a ‘‘pre-
view” of our new name to help you
identify your favorite magazine after
the transition has been completed. The
new logo for this issue is small in size
but it will be increased monthly with
final changeover from Rapio & TV
News to ELECTRONICS WORLD
taking effect in our May issue. 30;

—30—
RADPIO & TVY NEWS
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ALLIED’'S 1959

value-packed 452-page
O ELECTRONIC SUPPLY CATALOG

the only COMPLETE guide
to everything in electronics

WORLD’S LARGEST STOCKS

e Latest Stereo Hi-Fi Systems—
Everything in Hi-Fi Components

e Money-Saving, Build-Your-Own
KNIGHT-KITS —Latest Models

e Values in Recorders and Supplies

o Latest Public Address Systems,
Paging and Intercom Equipment

e Amateur Receivers, Transmitters
and Station Gear

o Test & Laboratory Instruments

o Specialized Electronic Equipment
for Industrial Application

e TV Tubes, Antennas, Accessories

o Huge Listings of Parts, Tubes,
Transistors, Tools, Books

SNy

B BRSNS

-
s

Send for ALLIED’s 1959 Catalog—it’s the
leading supply guide--452 pages packed with the
world’s largest selection of quality electronic
equipment at lowest, money-saving prices.

Get every buying advantage at ALLIED: fastest
shipment, expert personal help, lowest prices,
guaranteed satisfaction...

featuring:
MONEY-SAVING knight=KkitS: Finest electronic

equipment in money-saving kit form. Complete selection of
latest Hi-Fi amplifier, tuner and speaker kits (new Stereo
| units); Hobbyist kits; Test Instruments and Amateur kits.
/ KNIGHT-KITS are an exclusive ALLIED product.

HI-FI! STERED! See the world’s largest selection of quality 3 send f07' the leadzng
Hi-Fi music systems and famous name components. First . 0
with the latest in STEREO! Save on ALLIED-recommended electronic supply guide

complete systems. Own the best in Hi-Fi for less! o T N o,

ALLIED RADIO CORP., Dept. 1-B9

[ ]
[ ]
[ ]
- . : ~e 100 N. Western Ave., Chicago 80, IlI. E

[ ]
EASY PAY TERMS: Only 109 down; available on * [JSend FREE 452-Page 1959 ALLIED Catalog °
orders of $20 or more. Fast handling—no red tape. : :
L ] [ ]
] ° Name .
ALLIE RADIO . .
L] L]
— L *  Address o
e, Fie=——=) our 38th year . .
® .
World’s Largest Electronic Supply House . City Zone State 5
L] L)

February, 1959

L-)
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Independent TV-Radio Service Dealers:

Here are a few of the reasons
why the Raytheon Senior
Tube Case is fops:

® 226 Tube Capacity — Perfect @ Solid Wood, Locked Corner
for Everyday Servicing Construction

® Removable Tool Box Unit ® Brass Finished Hardware

o All Tubes in Full View when

Case Is Open ® Reinforced Stress Points

@ Cover for Miniature Tube ® Modern Airplane-Luggage
Section Styling

R
CRLYRE g

g

RAYTHEON MANUFACTURING COMPANY

DISTRIBUTOR PRODUCTS DIVISION
DEALER PRODUCTS DEPARTMENT

Newton 58, Mass., 55 Chapel Street » Chicago, lii., 9501 Grand Ave. (Franklin Park) e, i

Suncellonce in Eteclronécs Atlanta 6, Ga., 1202 Zonolite Rd. N.E. « Los Angeles 16, Calif., 5057 W Washington Blvd.

10 RADIO & TV NEWS
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S'pecia/ Offer for you

RAYTHEON

TUBE CASE

COMBINATIONS!

Your choice of any two of the Raytheon home servicing items
shown, plus a genuine Raytheon Senior Tube Case (SP-Q-7645) —
that’s the special home servicing combination offered to you by
your Raytheon Tube Distributor. And he’s making it very easy

for you to obtain these useful kits.

Take advantage of this excellent opportunity to equip your tech-
nicians and improve your home servicing efficiency: Call your
Raytheon Tube Distributor and make arrangements to outfit

every man in your shop. There’ll never be a better time than now.

FAST - EXPERY

TV-RADIO
Service

TRUCK DECAL (SP-Q-7587)

A heavy duty, outdoor type decal
ideal for trucks, doors or panels.

February, 1959

A slim-line-styled pen with new push-
top retractable action and a matching
mechanical pencil.

RYTHED
YTHl TV SCREEN
TELEVISION & RADIO ‘
TUBES BALL POINT PEN AND Poé:f;rluNG
PENCIL SET -Q-
(SP-Q-7634) (5P-Q-7617)

Chemically treated

to clean dust and

dirt with a quick

swipe over face of
TV screen.

WwWwWWwW americanradiohistorv com

TY CUSHION (5p.Q-7639)

A foam plastic cushion faced with
flexible Vinyl for longer life. Won't
slip, ideal safeguard against mar-
ring TV case, floor, furniture.

S

e
Yok
°

AL P
LT

L we & SROREOS 90 %

DROP CLOTH (s5p.Q-7542)

Protect your customers’ floors and
furniture when repairing TV sets in
their homes.

'"":"-h‘::;"{:aq, S, gy
SCREW DRIVER SET
(SP-Q-7518)
Four-in-one Screw Driver Set. 4 blades
— two sizes of standard heads,
1 Phillips head and 1 Punch. Inter~
changeable in quick adjusting, firm

grasping chuck.

11
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UNBEATABLE!
SPAULDING

“STRATO-TOWER”’
FEATURING THE

ALL NEW
SCREW
ANCHOR
BASE

1. No Concrete Necessary

2. Completely Self-Supporting

3. Unconditionally Guaranteed
{Base more satisfactory than
concrete or your money back)

. Absolutely No Hole To Dig

. Fast Instaliation . . . Base in 15 Min.,
Tower in 90 Min. (2 men)

. One Base Fits All Tower Sizes To
48 Ft.

. Tower Completely Galvanized

All Riveted Construction

. Beaded Channel Leg (Will not rust
inside like tubular type towers)

i oI

o~

~o_oo\|

No. X40B LiusTrateD)

| 40 FT. HIGH - $99.95

OTHER MODELS FROM 8 FT.TO 684 FT.

U. S. Patent No. 2806560

k‘_H{L\MR\TE

today for complete liter-
ature and details on
where to get Spaulding
Strato-Towers for TV—

Ham—Civil Defense—
Industrial Communica-
tions.

SPAULDING PRODUCTS COMPANY

550 West Barner Street

IN CANADA: Dethi Metal Products Co., Delhi, Ontario
12

Frankfort, Indiana

SILICON SOLAR BATTERY
To the Editors:

I was very much interested in the

article “The Silicon Solar Battery,”
which was your first article in the De-
cember issue.

I have heard so much about solar
batteries, especially the type used in
the Vanguard satellite, that I was very
much interested in learning just how
these batteries operate.

This article certainly filled the bill in
covering the subject thoroughly.

STEVEN RAINES
New York, N. Y.

We appreciate Readers Raines’ com-
ments on the article. We thought the
article was pretty good, too.—Editors.

MORE ON PHOTORHYTHMICON
To the Editors:

I have read with great interest the
article “Photorhythmicon—Dancing
Lights” that appeared in your August
issue.

You will be interested in knowing
that I invented some similar elec-
tronic equipment, which I patented
here in Brazil and also registered in
England. The date of my request to
license was February 6, 1950 under No.
52656 in Rio de Janeiro and under No.
21.173/48 British patent application.
The public name of my instrument is
“Orgao de Cores” or “Color Organ.” I
have made public demonstrations here
in Brazil for the press, and the instru-
ment was received quite well.

I use RC and LC audio filters, and I
am employing the following colors for
the various frequencies. For low-audio
frequency 1 use red; for middle-low
audio frequency, orange; for middle-
audio frequency, yellow; for moderate-
ly high-audio frequency, green; and for
high-audio frequency, blue. The circuit
uses electron tubes, magnetic amplifier
circuits, and saturated iron core re-
actors to obtain a color light intensity
in the kilowatt power range.

1.AJ0S8 DE BODROGHY
Rua Itaverava, 198
Barroca

Belo Horizonte—M.G.
Brazil

To the Editors:

I am still hearing from a good many
people concerning my article on the
Photorhythmicon. Some readers have
even sent photographs showing com-
pleted units, which they have construc-
ted, and with which they have obtained
excellent results.

Many people have asked about in-
creasing the length of the light “bar.”
I have used up to 150 bulbs, 50 per

www americanradiohistorv com

bank, and am now constructing a wall-
to-wall unit with about 200 bulbs—
without any changes in circuitry. All it
will require is a change in the setting
of the darkness controls.
LEoN A. WORTMAN
10 Downing St.
New York, N. Y.

We are still receiving a lot of mail on
this circuit. As mentioned before, the
unit was homemade by the author and
cannot be pwrchased in wired or kit
form.

We are also glad to pass along the
information on the Brazilian color or-
gan. It should be pointed out in this
regard that our article was published
strictly for home constructors. If any
attempt is made to produce the unit
commercially, a search of the patent
records would naturally have to be
made in order to ascertain the patent
situation in this connection.—Editors.

HEAVY HEATH "MOHAWK"
To the Editors:

I was very interested in the first-
class, honest report on the Heath ‘“Mo-
hawk’” receiver, which appeared in
your December issue.

But you certainly make it a heavy
package—90 pounds. As a matter of
fact, the actual shipping weight of all
three cartons that the kit comes in
amounts to about 66 pounds, with a net
weight of about 52 pounds. It was still
an excellent article, however.

HerBERT S. DBRIER
Gary, Indiana

In double checking the receiver, we
find Reader Brier is quite correct. The
three packages did not actually weigh
90 pounds, although we must admit
they felt like it. This is especially true
if you try to slide the finished set across
the table on its rubber feet—Editors.

* Ed

Ed

HOME-BUILT FM TUNERS
To the Editors:

I am very much interested in con-
structing an M tuner to use with my
hi-fi system. I have been patiently
waiting for a construction article in
Rapto & TV News, but so far have
found only novelty-type articles. There
have been one-tubers, superregenera-
tive tuners, ultra-compact tuners, etc.,
but no hi-fi units.

I realize there are a good many Kits
on the market. However, I enjoy build-
ing from scratch. If you can't run an
article on a complete tuner, how about
some information on building cascode
r.f. stages, broadband detectors, drift-
free osclllators ete.? In view of the

RADIO & TV NEWS


www.americanradiohistory.com

UPGRADE YOUR NCOME

through Grantham Training and an F.C.C. License!

What'’s in Your Future?

Are you planning your future or just drifting into it?
Now is the time to get ahead in electronics—the world’s
fastest growing major industry. Now is the time to add
technical knowledge and an F.C.C. license to your prac-
tical experience. Now is the time to prepare for higher pay
—time to make your-future secure.

Grantham Training Prepares You

Grantham School of Electronics specializes in quality
training in communications electronics, preparing students
to pass F.C.C. operator license examinations. This training
is available either by correspondence or in resident classes.

The Grantham Communica:ions Course does not include
actual work with practical kits or other equipment. That is,
for example, it does not teach you how to solder or how to
remove a TV chassis from the cabinet, etc. It is not a repair
course but, instead, is bona fide technical training which
teaches you to understand electronic theory —which teaches
you the “why” of electronics.

If you are a beginner in this field, the Grantham course
will give you the kind of detailed training in radio-
electronics theory and operating practices that will enable
you to obtain your first class F.C.C. license quickly. Then,
this license plus your knowledge of theory will qualify you
for certain types of employment. and you can improve your
practical ability while on the job earning a salary.

If you already have practical experience in radio-
electronics, the Grantham course can add a knowledge of
theory and an F.C.C. license to that practical experi-
ence. This should qualify you for higher pay and greater
job security.

Train by Correspondence or in
Resident Classes

RESIDENT CLASSES—The Grantham Communications Elec-
tronics Course is offered in both DAY and EVENING
classes in Washington, Hollywood, and Seattle. The DAY
course meets five days a week, from 9 a.m. until 1 p.m.,
and prepares you for a first class F.C.C. license in 12 weeks.
The EVENING course meets two nights a week, from
6:30 p.m. until 10:30 p.m., and prepares you for a first class
F.C.C. license in 30 weeks. All courses “begin at the
beginning”—NO previous electronics training required
or assumed.

CORRESPONDENCE TRAINING —The Grantham Communica-
tions Electronics Course is offered by correspondence from
all Divisions of the School—-Washington, Hollywood, and
Seattle. The course has two major objectives—(1) to teach
you a great deal of electronics, and (2) to prepare you to
pass all F.C.C. examinations required for a first class license.

This course can prepare you quickly to pass F.C.C.
examinations because it presents the necessary principles
of electronics in a simple “easy-to-grasp” manner. Each new
idea is tied in with familiar ideas. Each new principle is
presented first in simple, everyday language. Then after you
understand the “what and why” of a certain principle, you
are taught the technical language associated with that prin-
ciple. You learn more electronics in less time, because we
make the subject easy and interesting.

Which License for Which Job?

The THIRD CLASS radiotelephone license is of value
primarily in that it qualifies you to take the second class

February, 1959

‘examination. The scope of authority covered by a third

class license is extremely limited.

The SECOND CLASS radiotelephone license qualifies
you to install, maintain and operate most all radiotelephone
equipment except commercial broadcast station equipment.

THE FIRST CLASS radiotelephone license qualifies you
to install, maintain and operate every type of radiotelephone
equipment (except amateur) including all radio and tele-
vision stations in the United States, its territories and
possessions. This is the highest class of radiotelephone
license available.

Here’s Proof . ..

that Grantham 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 long it
took them:

License Weeks

Walter Mengel, Jr., 423 James St., Crystal Lake, HI.... 1st 8
Serge G. Miller, 1315 W. 15th St., San Pedro, Calif..... 1st 12
John A. Hayes, 1519 Madison Ave., Memphis, Tenn.. ... 1st 14
Robert A. Morgan, 25 Barrow St., New York, N.Y.. . .... 1st 9
Hal Moon, Cook Hotel, 1334 Central, Kansas City, Mo... 2nd 5
W. R. Smith, 1335 E. 8th St., Long Beach, Calif.. ....... 1st 12
Erskin D. Davis, 4220 Clay St., NW, Washington, D.C.. ... 1st 12
John R. Bahrs, 72 Hazelton St., Ridgefield Park, N. J.. . .. 1st 12
Earl A. Stewart, 3918 Modesto Dr., San Bernardino, Calif. 1st 14
Rohert H. Moore, 807 Grace St., Baldwin, L.I, N.Y.. . .. 1st 12
Otis A. Towns, 3638 Bates St., St. Louis, Mo.......... 1st 12

THREE COMPLETE SCHOOLS: To better serve our many stu-
dents throughout the entire country, Grantham School of
Electronics maintains three complete schools—one in
Washington, D.C., one in Hollywood, Calif., and one in
Seattle, Wash. All schools offer the same rapid courses in
F.C.C. license preparation, either home study or resident
classes.

MAIL COUPON FOR FREE BOOKLET: Our free booklet,
Careers in Electronics, gives details of how you can prepare
quickly for your F.C.C. license. For your free copy of this
booklet, clip the coupon below and mail it to the Grantham
School nearest you.

GRANTHAM
SCHOOL OF ELECTRONICS

821-19th Street, N.W. 408 Marion Street 1505 N. Western Ave.
Washington 6, D. C. Seattle 4, Wash. Hollywood 27, Calif.
(Phone : ST 3-3614) (Phone : MA 2-7227) (Phone : HO 7-7727)

|

|

i T0: GRANTHAM SCHOOL OF ELECTRONICS

: 821-19th, NW 408 Marion 1505 N. Western
[ Washingten Seattle Hollyweed

I Please mail me your free booklet telling how Grantham training
|

|

|

|

|

|

|

|

|

|

|

|

|
can prepare me quickly for my commercial F.C.C. license. I
| understand there is no obligation and no salesman will call. I
|

|

i

]

|

|

Nome Age

Address

City Stotae

l | am interested in: [] Home Study, [] Resident Classes 96-B
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large number of articles you have pub-
lished covering amplifiers, I feel you
have neglected FM.
ARTHUR H. KREMER
North Merrick, New York

We have run a construction article
on a multiband FM tuner (June, 1957
issue), but this, of course, is not for
hi-fi systems. Our feeling is that since,
as Reader Kremer has pointed out,
there are so many well-designed FM
tuner kits on the market, it would not
make too much sense for us to run an
article on a home-built FM hi-fi tuner.

On the other hand, if we find that
there are enough readers who are in-
terested or who would like to see in-
formation on the circuits mentioned
above, we will try to obtain such
articles for some of our future issues.
—Editors.

* * Ed

LOADING PHONO CARTRIDGES

To the Editors:

In his article “Loading the Phono
Cartridge” (November, 1958 issue),
Mr. Burstein neatly summarizes the
difficulties of this common problem and
the limitations of its usual solutions.
However, with respect to high-imped-
ance magnetic cartridges where the
problem is most severe, I was disap-
pointed to find no mention of a tech-
nique that disposes of the difficulty and
adds some advantages.

By combining the cartridge imped-
ance with preamplifier feedback in a
simple operational amplifier circuit,
one obtains RIAA equalization, reduced
preamplifier distortion, and the free-
dom to use a long cartridge cable.

G. FRANKLIN MONTGOMERY
‘Washington, D. C.

Author Burstein’s article covered the
simplest and the most common meth-
ods in use, although the idea suggested
by the writer above certainly deserves
consideration.—Editors.

* 0 ox®
STILL MORE ON MULTIPLEX

To the Editors:
In your November, 1955 issue, you
had an article on FM multiplexing.
Since then, I have built a tuner
suitable for this system, and a local
station has started broadcasting. Can
you give me more data on construction
procedures, including a schematic, if
possible ?
Your construction articles have been
very helpful and timely.
W. S. BOYNTON
Belvedere, South Carolina

The above is typical of many letters
we are still getting on multiplex.
Though each day sees more and more
stations using this type of transmission,
several systems are being employed.
Therefore, an adapter circuit suitable
for one systewm, might not necessarily
be used on another. Keeping this in
mind, we feel sure all who have written
in will be interested in the second article
of the 2-part series on the subject by
Paul Hille in this issue—Editors.
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Boyd Daugherty:

“I recently secured a position as Test Engineer with Melpar,
Inc. A substantial salary increase was involved. My Cleveland
Institute training played a major role in qualifying me for this
position.”

Boyd Daugherty

105 Goodwin Ct., Apt. C

Falls Church, Va.

i A
Top Grade Employers Like These Look

“We shall look forward to receiving completed appli-
cations from your students.”

Bendix Radio:

“We have employed a great number of well qualified
electronics personnel who were graduates of Cleveland
Institute.”

Philco:

. “We would appreciate your listing our current open-
Westmghouse: ings in your monthly Job Opportunities.”

RADIO & TV NEWS
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here’s proof of good jobs

Irving Laing:

“Your lessons are helping me a lot in my Navy
work. You cover topics that were not presented by
the Navy at the EE.'T. School. . . . Your course has
helped greatly to get my 2nd class FCC ticket. I am e :
now aradioand T.V. engineerat WT'VSand WDTR § Opportunities
in Detroit, Michigan.” 1

Irving L. Laing, in Electronics
15887 Robson,
Detroit 27, Michigan

James Glen:

When Jim enrolled, he was a tempo-
raryemployee of the City of Tacoma,
Washington. In the space of 14
months, he completed the Master
Course and received his first class
license« He is now installing and
maintaining mobile and microwave

Accredited by The National Home Study Council

Cleveland Institute of Radio Electronics

Desk RN-26 4900 Euclid Ave., Cleveland 3, Ohio .

equipment. Please send FREE Booklets prepared to help ‘ |
}]génocsks bGZ](fIn‘ZlJ}? £ me get ahead in Electronics. | have had train- -
no i oa . 3 o . . o
. r indicated
D e e ing or experience in Electronics as l
below:
] Military [] Broadcasting [
(7] Radio-TV Servicing [] Home Experimenting |
. [0 Manufacturing (] Telephone Company
To Cleveland Institute : |
{7 Amateur Radio [] Other....vovvrnn.
Aerojet-General Goodycar Atomic Corp, l
American Airlines IBM . .
American Telephone & Imer?“tiom] Telephone tn what kind of work are you In what branch of Electronics l
Telegraph Co. & Telegraph Co. :
Bendix Radio Mohawk Airlines now engaged?............ - are you jinterested?. ......... .
Braniff Airways Motorola l
Burroughs Corp. North American Crrereseaae Cresesdrenecenee  sesesecnesss Cerece e g
Capital Airlines Aviation, Inc.
Conlinental Northwest Airlines NOME . 4 s ree et s veasaneenseeeserannnenens e Ageaiia.. |
Air Lines, Inc. Philco
Convair RCA
General Iilectrie Ryan Aeronautical Co, AdAress. v eevioncotanrasoniosnsmarasancetssnnenssestonnsesas l
Glenn L. Martin Co. #Plus many others z Stat
City..... 20000000300 Aeo0 ol Y. TFTTL one...... State....... l
EM - — e Special Tuition Rates ta Members of Armed Forces Desk RN-26
o= = AR GRS : =] e e A S - e — = R ———
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Sylvania received Altoona’s official welcome through front-page
headlines and a special feature section filled with congratulations.

Why the whole town made such a fuss over

For one thing— Altoona folks know
that progress by an important resi-
dent company means the whole town
progresses. Sylvania’s President,
Don Mitchell, at the multi-million-
dollar plant’s formal opening called
it “the largest in the receiving tube indus-
try—containing many innovations.”

'This is where you come in. Because most
of these innovations affect your business
profit. As the world’s most modern tube
plant, Altoona will be producing the world’s
most reliable tubes in both commercial and

Sylvania’s new tube plant

military types. Two of the industry’s big-
gest bugaboos, intermittent shorts resulting
from dust and lint and unstable emission
caused by contamination and humidity
variations during tube manufacture, prom-
ise to be vastly improved. You’ll be hearing
more about these developments in the
future.

The Altoona plant is as much a dedica-
tion to the independent serviceman as it is
to the entire tube industry. It’s a modern
example of why profit-minded dealers are
relying on Sylvania tubes.

Syrvania Evectric Probucts Inc.
1740 Broadway, New York 19, N.Y.
In Canada: P. O. Box 1190, Station “0,”
Montreal 9

LIGHTING « TELEVISION + RADIO + ELECTRONICS * PHOTOGRAPHY * ATOMIC ENERGY * CHEMISTRY-METALLURGY
16 RADIO & TV NEWS
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New concepts in tubemaking, which have been in
development for the past decade, are put into high-
speed production facilities at Altoona. The new concept
bulb, in the making here, adds new tube reliability.

in Altoona

Dept. C35P
1740 Broadway

Sylvania Electric Products Inc.

New Transistor
Servicing Course

Now you can get a thorough
grounding in servicing transistor-
ized equipment with Sylvania’s
new 12-lesson transistor Servic-
ing Course. Specially prepared
by Sylvania engineers and the
Radio-Television Training Asso-
ciation, it will help you cash in

on the fastest growing segment.

of the electronics industry.

Now is the time to prepare for
your share of this fast-growing
business. See your authorized
Sylvania Distributor or mail the
coupon below for complete in-
formation on the Sylvania-—
RTTA Transistor Servicing
Course,

New York 19, N.Y.

[] Please send me full details on the new Sylvania
—RTTA Transistor Servicing Course.

The new double-turret sealex is an important new

Service Co

development. Oil-diffusion pumps work in series
with mechanical pumps to produce the most nearly

Address

perfect vacuum possible.

City

State

i
i
i
i
!
i
i
E Name
i
i
¥
1
|
i
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GUIDE

AUTRONIC-EYE

TRAINING COURSES
MEAN MORE

BUSINESS FOR YOU!

Courses for experienced service
technicians provide latest repair
information—enable you to do the

iob faster and more efficiently.

Quick, accurate circuit diagnosis and repair to factory
specifications boosts your profits. That's why so many quali-
fied auto technicians attend these Guide training courses
at no cost other than transportation and living expenses.

Jumbo-size operational panel of Guide's Avutronic-
The Guide Lamp diploma, awarded only to those who Eye Circuit puts all parts out front for better, more

efficient instruction.
successfully complete the course, is proof that you're

equipped to give more and better service to more
people—and that means business.

If you're an auto radio service dealer, come yourself, or
send your technicians. There’s one of 30 GM Training
Centers near you. Apply through your local United
Motors Service Division Distributor or write

GUIDE LAMP DIiVISION o GENERAL MOTORS CORP. e ANDERSON, INDIANA

R
s
é&a.;&a; 3
’s:&ﬂ%é e
b e
il
ST

3

(SR TR

BLINKY MEANS
BUSINESS !

REARIL X

18 RADIO & TV NEWS
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Servicing or Communications

by Practicing at Ho:
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Electronic Technicians
Have High Pay, Prestige Jobs

People look up to and depend on the Technician, more than ever
before. His opportunities are great, and are increasing. Become
a Radio-Television-Electronic Technician. At home, and in your
spare time, you can learn to do this interesting, satlsfymg work-—
qualify for important pay. A stream of new Electronies products
is increasing the job and promotion opportunities for Television-
Radio-Electronic Technicians. Right now, a solid, proven field of
opportunity for good pay is servicing the millions of Television
and Radio sets now in use. The hundreds of Television and Radio
stations on the air offer interesting jobs for Operators and Tech-
nicians. The military services reward qualified Technicians with
higher rank and pay. Police, Aviation, Mobile Two-Way Radio
are expanding. To ambitious men everywhere: here isrich promise
of fascinating jobs, satisfaction and prestige, increasing personal
prosperity.

Make Extra Money Soon, $10 to
$15 a Week in Your Spare Time

NRI students find it practical and profitable to start fixing sets
for friends and neighbors a few months after enrolling. Picking
up $10, $15 and more a week gives substantial extra spending
money. Use the Tester built with parts NRI furnishes, to locate
and correct Radio-TV receiver troubles. Many who start in spare
time, soon build full time Television-Radio sales and service busi-
nesses; others enjoy profitable spare time businesses and the
security of a source of income to fall back on in case of layoffs,
hard times or other changes in regular job. Postage free card will
bring you complete facts about the NRI tested way to better pay.

1e in Spare Time

NRI gives you kits
to build these and
other equipment

Svia
5,* ,
e ™

=S

Nl
iR
(G

r»
NRI Has Trained Thousands for
Successful Careers in TV-Radlo

Studio Engr., Station KATV
“I am now Studio Engi-
neer at Television Sta-
tion KATV. Before en-
rolling for the NRI
Course, I was held back
by limitation of a sixth

ade education.” BiLLY

ANCHEZ, Pine Bluff, Ark.

Has All the Work He Can Do
“Since finishing NRI
Course I have repaired
more than 2,000 TV and
Radio sets a year. NRI
training certainly proved
to be a good foundation.”
H. R. Gorpon, Milledge-
ville, Ga.

Hus Good Part Time Business

“Quite early in my train-
ing I started servicing
sets. Now have com-
pletely equipped shop.
My NRI training is the
backbone of my pro-
gress.” E. A. DBREDaA,
Tacoma, Wash.

Cut Out and Mail Postage -Free Card NOW'
Sample Lesson and oftee

OLDEST & LARGEST

ational
Dept.CD

HOME STUDY
[ ]

adio

, Washington 16, D.C.

Please send me sample lesson of your Radio-Television
Training and Catalog FREE. (No salesman will call.)

RADIO-TV SCHOOL

SIDE

How EIEctrlcny ;
is PrOduce d
for Elecrronch

Nae . -
ACT Now FIND OUT WHAT AQAFESS. o
NRI OFFERS YOU T

é
i
f
i
)
i

ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL
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NRI SUPPLIES LEARN-BY-DOING KITS WITHOUT EXTRA CHARGE

Technical Know-How Pays Off in Interesting, Important Work

YOU BUILD AC-DC
Superhet Receiver'

NRI Servicing: Course includes all
needed parts. By introducing defects
you get actual servicing experience
practicing with this
4 modern receiver.

Learn-by-doing.

As part of your NRI course you can get all
components, tubes, including 17" picture
tube, to build this latest style Television
receiver; get actual ¢ >

practice on
TV circuits.

YOU BUILD Vacuum Tube
Voltmeter

Use it to earn extra cash
fixing neighbors’ sets;
bring to life theory
you learn from
NRTI’s easy-to-

YOU BUILD
Broadcasting Transmitter

As part of NRI Communications Course
you build this low power Transmitter, 4
learn commercial broadeasting operators’ &
methods, procedures. Train for your FCC =
Commercial Operator’s License. i understand texts.

For Higher Pay, Better Jobs
Be a TV-Radio-Electronic Technician

BT W

ﬁl

Servicing Needs
. More Trained Men

Train at Home the NRI Way

'Famous for Over 40 Years

E)(;'rt%);?iirorsv’ é{(:if;’ %‘{?nzlfé NRI is America’s oldest and largest home study
sinecllCines A demands  for = A Telev_lslon-Radlp school. The more than 40 years’
(e T e, (ool o J-Fi-ui':l';'r"r experience training men for success, the outstanding
DTS T Firas tinll)e y record and reputation of this school-—benefits you
garnin S businle)ssb‘ fvouy I many ways. NRI methods are tested, proven. Successful
g oty graduates are everywhere, from coast to coast, in small towns
and big cities. You train in your own home, keep your present
job while learning. Many successful NRI men did not finish
high school. Let us send you an actual lesson, judge for yourself
how easy it is to learn.

No Experience Necessary—NRI Sends
Many Kits for Practical Experience

You don’t have to know anything about electricity or Radio
to understand and succeed with N R I Course. Clearly written,
well-illustrated NRI lessons teach TV-Radio-Electronic prin-
ciples. You get NRI kits for actual experience. All equipment
is yours to keep. You learn-by-doing. Mailing the postage-free
card may be one of the most important acts of your life. Do it
now. Reasonable tuition. Low monthly payments available.
- Address: NATIONAL RADIO INSTITUTE, Washington 16, D. C.

P gpem ""f“ NRI Graduates Do Important Work
l a_, = ._ Y : ' ‘_:-:l'\ .

ing Offers
Satisfying Careers

4000 TV and Radio stations
offer interesting positions.
Govt. Radio, Aviation, Po-
lice, Two-Way Communica-
tions are growing fields.
Trained Radio-TV Opera-
tors have a bright future.

FIRST CLASS

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

’ - . SRUTCEX,

Now Quality Control Chief NRI Course Easy to Works on Color-TV

“Had no other training Understand “NRI changed my whole
in Radio before enroll- <« opened my own shop life. If I had not taken
ing, obtained job work- pefore receiving my di- the course, probably
ing on TV amplifiers be-  p1oma. T have had to would still be a fireman,
fore finishing course. Ljre extra help. I am in- struggling along. Now
B Now Quality Control gependent in my own Control Supervisor at
g Chief” T. R. FAVA- pusiness.” D. P. Cres- WRCA -TV.” J. F.
_ roro, Norwich, N. Y. gy "Stockton, Cal. MELINE, NewYork, N.Y.

SEE

BUSINESS REPLY CARD

No Postage Stamp Necessary if Mailed in the United States

i
i
!
|
i
!

POSTAGE WILL BE PAID BY
NATIONAL RADIO INSTITUTE
3939 Wisconsin Avenue
Washington 16, D.C.
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Still Only

NEWS

D - :szsoo net
DEDKessd transis
COUTSe

Learn about transistors

by using them

Advancement opportunities await service.
dealers, engineers and technicians who know
about basic transistor fundamentals. The newly
revised and expanded edition of this popular
and economical Transistor Course can help you
too. A CBS-Hytron first, it was especially
written and illustrated by A. C. W. Saunders,
well-known educator and author, to make it

Transistor Course Includes:

easy for you to learn about transistors by using
» Ten intensive lessons (with 3-ring binder) . . . up-to-date, complete

- . ] them. What you learn you can be sure you will
» Simplified basic theory . . . how transistors work

« Practical experiments and servicing techniques for: rfemember T by m?klng 0, Y.ourself TS e
Amplifiers . . . applications in all fundamental circuits tical transistor devices described. Check the
Oscillators . . . a-f, r-f, relaxation, multivibrator, special TV expanded features. Read how easy it is to start
Rectifiers . . . diode and transistor rectifiers and detectors £ T Tl . - C
TV deflection circuits . . . and Eccles-Jordan Trigger circuits e Kasis AR b S SISIATR G OMGSEs
Practical commercial applications . . . immediate and future

HOW TO GET IT

Call your CBS-Hytron distributor. He'll tell you how to get the

CBS-Hytron Home-Study Transistor Course, PA-275. See him or write CBS-HYTRON, panvers, Mass.

us . .. today! A Division of Columbia Broadcasting System, Inc.
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TWIN CHASSIS
STEREO 20-20

STEREO 20-A

36 WATTS ~ MONAURAL

ADD FOR STEREO USE

SATELLITE

SELF POWERED

18 WATTS MONAURAL.

Three Pay as you GROW Stereo-Series 20 Amplifiers of Unique Size, Set New Standards of Performance
WRITE TO ACRO PRODUCTS CO., 369 SHURS LANE, PHILADELPHIA 28, PA. FOR INFORMATION ON LATEST ULTRA-LINEAR® DEVELOPMENTS

hin
NI

PHILIP D. GOODMAN has been ap-
pointed to the new post of manager of
market research at |,
Clevite Transistor
Products, a division
of Clevite Corpora-
tion.

Mr. Goodman has
been serving as a
senior engineer for
the past two years.
From 1950 to 1954 OB
he was associated with two other divi-
sions of the corporation.

In his new post Mr. Goodman will be
responsible for determining future
markets for transistors and diodes. He
will also serve as company representa-
tive on various industry committees.

£ B *

THE 1959 ELECTRONIC PARTS DISTRIB-
UTORS SHOW has announced the first
move towards a stepped-up educational
program, according to an announce-
ment by Sidney Harman of Harman-
Kardon, Inc., chairman of the educa-
tional and program committee.

A professional counseling firm with
a special background of skill and ex-
perience has been engaged to guide the
program and has already launched a
field check to determine industry needs
and interests.

The counseling firm will work close-
ly with Mr. Harman and his vice-chair-
man, Jack D. Hughes, Littelfuse, Inc.

* & *

PHILIP M. PRITCHARD has been named
by General Instrument Corporation as
marketing manager
for entertainment :
electronic compo-
nents.

In his new post
Mr. Pritchard will
be responsible for &
the marketing of all
of the firm’s tele-
vision and radio
parts for original equipment market.

Formerly general sales manager,
parts division of Sylvania Electronic
Products Inc., he was also a special
representative of the National Associ-
ation of Electrical Distributors.

Mr. Pritchard is an active member
of the American Management Associ-
ation. = %

AUDIO DEVICES, INC. is readying an ad-
ditional 20,000-square-foot area for
magnetic tape production adjacent to
its present Stamford, Conn. location . . .
RCA is constructing a new 90,000-
square-foot extension to its local semi-
conductor and materials division plant
in Somerville, N. J. . . . TELEMETER
MAGNETICS, INC. has leased the prop-
erty at 11165 Tennessee Ave. in West
L.os Angeles . . . TRANSITRON ELEC-

e
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TRONIC SALES CORP. has opened new
sales offices in Denver, Colorado and
Dayton, Ohio . INFRARED INDUS-
TRIES, INC. is constructing a new build-
ing on Route 128, Waltham, Mass. The
one-story plant will house research and
development as well as test and pro-
duction facilities . . . CALVIDEO is erect-
ing a new 40,000-square-foot plant.
There will be room for a 20,000-square-
foot expansion and parking space for
over 100 automobiles.

B

MYRON S. FRIEDMAN has been pro-
moted to manager of branch operations
of all Radio Shack
Corporation stores.

Mr. Friedman has
served as branch
manager of the &
firm’s New Haven
store since 1954. He
has been associated,
in a managerial ca-
pacity, with large 2
electronic distributors and manufac-
turers, including the Admiral Corpora-
tion.

He is a graduate of City College of
New York.

*® Ed ES

ASSOCIATION OF ELECTRONIC PARTS
& EQUIPMENT MANUFACTURERS, INC.
has completed an analysis of industrial
distribution policies of its members. It
emphasized the individual character of
the industry to the extent that while
considerable information of general in-
terest was elicited, no basic pattern of
operation could be discerned.

The committee report, based on re-
turns from 33 member firms marketing
industrial-type products through dis-
tributors, showed a wide divergence in
the percentage of these firms' individ-
ual total distributor volume realized
from industrial sales. Twelve com-
panies reported that T6% to 1009 of
their volume was in industrials; four
companies placed the volume at 51%
to 759%; four companies were in the
26% to 51¢% bracket; ten firms showed
109% or less; and the remaining firms
did not indicate percentages.

The Association pointed out that the
survey does not purport to represent
the practices of any other segment of
the electronics industry, and was com-
piled and is being disseminated for in-
formation purposes only; and is not
intended to establish policy or consti-
tute a recommendation of any kind.
GORDON R. VANCE has been appointed
manager, sales coordination, distribu-
tor sales, RCA electron tube division
.. . Hoffman Electronics Corp., semi-
conductor division, announces the ap-

RADIO & TV NEWS
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swnershio of a P HOTOFACT service pATA LiBRARY
SPELLS SUCCESS FOR SERVICE TECHNICIANS

*“l don’t believe | could do
business without them,
and | don’t see how any
other serviceman can. The
time saved is more than
the PHOTOFACT cost
and the satisfaction in
knowing | am doing the job
right is something, too."

~Arch B. Caraway
Blountstown, Fla.
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“PHOTOFACT is
indispensable . . . a terrific
aid in cutting down
service time . .. One of your
biggest helps is your
listing of parts other
than manufacturers’
originals . . . "’

—Victor V. Jasper
Ross Radio & TV, Washington, Mo,

HERE’S MORE PROOF...FROM COAST-TO-COAST

CALIFORNIA

‘We use PHOTOFACT daily. |
don't believe we could conduct a
first-class service shop without
them. They are a time saver. With
them, you can get to the base of
your troubles in a hurry.'

—P. W, Earls, Fallbrook, Calif.

IOWA

“I would find it impossible to give
consistently reliable service with-
out a complete PHOTOFACT file
of service information."

—Ralph L. Reints, Ottumwa, lowa

CONNECTICUT
"PHOTOFACT provides accurate
information—convenient han-
dling. Of necessity, repair with
such information as a guide must
be better repair.”

—Lewis J. Smith, Norwich, Conn,

OHIO

“With PHOTOFACT, | always
have complete service data for
any set that comes into my shop,
at my fingertips."

—Earl J. Price, Sciotoville, Ohio

PENNSYLVANIA
“l just can't seem to get along
without PHOTOFACT."”

—Joseph F. Blahovic,
Barneshoro, Pa,

NEW YORK

“They have saved time. This is
the biggest factor. Also, they have
built good will for me. | can find
what tubes are needed for cus-
tomers that come in to buy tubes
...or even on telephone calls...”
—Fred C. Booth,

Poughkeepsie, N. Y.

op ame

Addre

WASHINGTON

“PHOTOFACTS save hours of
probing in the dark."”

—L. H. Bradbury, Edmonds, Wash.
NEW YORK

“Gives quick, accurate, up-to-
date facts on replacement parts.
And, when a set needs to be
taken out of a customer's home,
you can more easily convince him
if you have the PF Folder and ex-
plain you need special equipment
to check out the circuits..."

—William Birdsell, Fulton, N. Y.
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LO-MIDDLE

30-150~ - 150-700~

HI-MIDDLE TREBLE

700-3500~ 3500-15,0008

these 4 knobs provide

unlimited control of

frequency response

xﬂ%i

u;nw"‘ 2

NEW BLONDER-TONGUE MODEL A-1
HIGH FIDELITY AMPLIFIER

A unique B-T Development! The Model
A-1 Audio Amplifier divides the au-
dible spectrum into its four significant
segments (BASS, LO-MIDDLE, HI-MIDDLE
and TREBLE.) Four separate tone con-
trols permit you to boost or attenuate
any frequency range or combination of
ranges. The result—a degree of tonal
selectivity unobtainable anywhere in
the amplifier field. Solo instrumental-
ists or vocalists may be drawn out of
the orchestral background to take their
places in front of the orchestra. Cor-
rection for poor room acoustics, or for
deficiencies in associated equipment, is

instant and exact. Power output is 12
watts (music wave forms).

The Model A-1 gives you high fidelity
performance you’d expect to find only
in amplifiers costing considerably
more! Frequency response is uniform
within % db from 30 to 15,000 cycles;
harmonic distortion, below 1% at 10
watts output. Inputs are provided for
magnetic and erystal phono cartridges,
with automatic RIAA equalization on
both. Tape and tuner inputs add to its
versatility. Complete function selection
on front panel. Housed in a handsome,
two-tone cabinet, the A-1 lists at 77.50.

MATCH THE A-1 WITH THESE BLONDER-TONGUE COMPONENTS FOR
A COMPLETE, VERSATILE HI-FI SYSTEM COSTING LESS THAN $160

Model T-88 FM-AM Tuner —
Amazing sensitivity on FM and
AM. Frequency response, 20—
20,000 cycles. Built-in ¥M an-
tenna, with provision for ex-
ternal antenna. Built-in ferrite
AM antenna. Simple, plug-in
connection with A-1 amplifier
for ex:stmg‘ phonograph or TV
receiver. Accurate and stable
slide-rule tuning. 64.50

24

Model SS-2 Twin Speaker Sys-
tem—Housed in an acoustically
correct enclosure, the SS5-2
Twin Speaker System includes
two carefully matched 4” speak-
ers with overlapping frequency
ranges. Ideal for use as a mul-
tiple speaker system in a mon-
aural installation or, as a sec-
ond system for conversion to
stereo. 16-ohm impedance. 15.95

Model R98 FM-AM Radio — For
those who prefer the conveni-
ence of a complete FM-AM ra-
dio, with no sacrifice in quality,
the R-98 provides superb recep-
tion, free from interference of
every kind—even in critical
areas. Amazing sensitivity on
FM and AM. Accurate and
stable slide-rule tuning. 64.50

For complete details, write to Dept. RTN-2

BLONDER-TONGUE LABORATORIES

9 Alling Street, Newark 2, New Jersey

www americanradiohistorv com

pointments of HENRY F. SCHOEMEHL
as general sales manager and ROY J.
HERTER as assistant director of mar-

keting . . . ALFRED E. COE is now
manager of Radio Shack Corporation’s
amateur radio sales division . . . H. E.

RUEHLMANN has been named vice-
president in charge of engineering, re-
search and development, at Elco Corp.
. . . The appointment of ALBERT E.
BECKERS as director of engineering for
tube operations at Allen B. DuMont
Laboratories, Inc., has been announced
by the company ... JOHN W. GUIL.
FOYLE has been elected executive vice-
president of Federal Electric Corp.,
service organization of International
Telephone and Telegraph Corp. . . .
JOHN R. SIRAGUSA is now coordinator
of styling, sales, and engineering for
the electronic products division of Ad-
miral Corporation . .. The appoint-
ment of CHARLES F. MERRIGAN to the
newly established position of manager
of scatter and special systems engi-
neering in General Electric Company’s
technical products department has been
made known . . . International Resist-
ance Company announces the resigna-
tion of executive vice-president and
director, HARRY A, EHLE, after twenty-
seven years of service.
& * Ed

RAY B. COX has been named to the new
position of vicepresident and general
manager of the con- .. .«

sumer products di-

vision, Hoffman :
Electronics Corpo-
ration.

Mr. Cox, general
manager of Hoff- 3
man Sales Corp. of %
California since
June, 1958, joined ?
the company after selling his interest
in Horn & Cox, Inc. He had served
that firm and its predecessor, the
Herbert H. Horn Company, as presi-
dent and general manager since 1944,
Prior to that he was associated with
Sunset Electric Company for 12 years
and began his career with Sherman
Clay & Co. of Oakland as a salesman.

* £ *

MATERIAL FOR ELECTRONICS, INC., a
new firm, will serve the electronics in-
dustry with special-purpose chemicals,
metals, ceramics, minerals, and com-
ponents. Headquarters are at the Con-
tinental Hotel, Jamaica 34, N. Y. . . .
AMPHENOL ELECTRONiICS CORPORA-
TION, Chicago, and THE GEORGE W.
BORG CORPORATION, Delavan, Wis-
consin, plan to merge. This will result
in the formation of AMPHENOL-BORG
ELECTRONICS CORP. Owners of the
Wisconsin firm will receive one and
one-third shares of stock for each share
now held. The number of shares in the
hands of the Chicago company’s share-
holders will remain unchanged . . . The
boards of directors of GENERAL TELE-
PHONE CORP. and SYLVANIA ELECTRIC
PRODUCTS INC. voted approval, in
principle, of the merger of the latter
into the former. It was also voted to
recommend a change in the name of
the parent company to GENERAL TELE-
PHONE & ELECTRONICS CORP.

RADIO & TV NEWS
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Give Your Customers Push-Pull Switching
with Mallory Sta-Loc” Controls

Boost your profits by giving your customers
the same on-off switching convenience that
you’ll find in the latest model TV sets. Every
time you replace a volume control, make it a
Mallory Sta-loc with a push-pull line switch
. . . the new finger touch switch that’s made a
big hit in original equipment.

FP Capacitors—the original
85°C filter with the hum pre-

venting etched cathode, coupling.

“T'rade Mark

February, 1959

Gem Capacitors—tops in moisture
proof design for buffer, by-pass or

Customers will appreciate the way they can
turn the set on without readjusting the vol-
ume. You’ll like the extra profit you’ll get on
each job. And you’ll like the way your dis-
tributor can fit together the exact Sta-loc
replacement you need —in just thirty seconds
—right at his counter. See him today!

Gold Label* Vibrators—un-
equalled performance and life
+« « the quietest vibrotor ever,

RMC Discaps®—
world’s leoding ceromic capaci-
tors in handy "file card” packs.

h P~,R. MALLORY & CO. Inc.. INDIANAPOLIS &, INDIANA

www americanradiohistorv com
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al engmeers s%%on research,
eveloprnent or productmn& prOJects in such fields =~
automatlomg guﬁed mxssxles, radar telev151on . iy

RCA Institutes offers you the finest of Home
.es %ach year &’Apphcatld;ns & ?‘-_ Study training. ’}:he equipment illustrated and
Apprgv@i’%f@r Veteran§’ M W text material vou: get with each course is yours
' e - &’ w - - to keep. Practical work with very first lesson.
' Courses for the beginner and the advanced stu-
dent. Pay-as-you-learn. You need pay for only
one study group at a time.

Send for Our
Complete Catalo

Y RCA INSTITUTES, DEPT. RNR-29
350 W. Fourth St., N.Y. 14, N.Y.

Please send me your FREE catalog of
Resident School courses in New York.

[REE

please print
ADDRESS. ........... e eame e I <
by . i
e i ; 2 . ‘
ClliVA oy 8w & e ZONE __cpoovanns. STATE o ceceaen N M2 il S ) : LR
26 RADIO & TV NEWS
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®

RCA INSTITUTES proudly

announces a new home study course...

ELECTRONICS for AUTOMATION

Nucleonics, Photoelectronics, Digital Techniques, Synchros and Servomechanisms, Data Re-
corders, Automatic Process Controllers, Telemetering and Remote Control, Ultrasonics, and
Automatic Control Systems . . . these are just a few of the many Industrial Electronics subjects
covered in the new Electronics for Automation course.

RCA Institutes — now celebrating 50 years of electronic training — adds this new home study
course to prepare you for a career as an electronic technician. Pay-as-you-learn. You need pay
for only one study group at a time.

P L L s G

INC., Home Study School RN-29

S B E

RCA INSTITUTES,
A Service of Radio Corporation of America « 350 West Fourth Street, New York 14, N. Y.

Without obligation, send me the FREE catalog of Home Study Courses. No
salesman will call.

PLEASE PRINT

ADDRESS . et mm e mcaeam oo mmnee -

Korean Vets! Enter discharge date. ... ... iaaee.

CANADIANS Take advantage of these same RCA Courses at no additional cost.
No postage, no customs, no delay. Send coupon to:

RCA VICTOR COMPANY, LTD. « 5001 Cote de Liesse Rd., Montreal 9, Que.
i TO SAVE TIME PASTE COUPON ON POSTCARD.

February, 1959 27
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NOW!
ot 4 price
you ¢an afford

o

BETTER...MORE COMPLETE...LOWER COST...
WITH NATIONAL SCHOOLS SHOP-METHOD
HOME TRAINING!

JTraining that is proved and rested
in Resident School shops and
laboratories, by a School that is
the OLDEST and LARGEST of
its kind in the world.

You learn ALL PHASES of
Television-Radio-Electronics.
Other schools make several courses
out of the material in our ONE
MASTER COURSE . . . and you
pay more for less training than
you get in our course at ONE
LOW TUITION!

BETTER..

MORE COMPLETE...
LOWER COST...

You get all information
by mail ... You make
your own decision. .. at
home! NO SALESMAN

WILL CALL

TOP PAY...UNLIMITED OPPORTUNITIES
LIFETIME SECURITY CAX BE YOURS!

You are needed in the Television, Radio, and Electronics industry!
Trained technicians are in growing demand at excellent pay— in
ALL PHASES, including Servicing, Manufacturing, Broadcasting and
Communications, Automation, Radar. Government Missile Projects.

‘NATIONAL SCHOOLS SHOP-METHOD HOME
TRAINING, with newly added lessons
and equipment, trains you in your
spare time at home, for these unlim-
ited opportunities, including many
technical jobs leading to supervisory
positions.

YOU LEARN BY BUILDING EQUIPMENT WITH
KITS AND PARTS WE SEND YOU. Your
National Schools course includes
thorough Practical training—YQU
LEARN BY DOING! We send you
complete standard equipment of pro-
fessional quality for building various
experimental and test units. You ad-
vance step by step, perform more than
100 experiments, and you build a
complete TV set from the ground up,
that is yours to keep! A big, new TV
picture tube is included at no extra
charge.

EARN AS YOU LEARN. We'll show you
how to earn extra money right from
the start. Many of our students pay
for their course—and more — while
studying. So can you'!

‘ RESIDENT TRAINING AT LOS ANGELES

If you wish to take your training in our Resident

School at Los Angeles, the world’s TV capital,

start NOW in our big, modern Shops, Labs and

Radio-TV Studios. Here you work with latest
Efectronic equipment - - professionally installed
| - - finest, most complete facilities offered by
1 anv school. Expert, friendly -instructors. Personal.

| attention. Graduate Employment Service.: Help

n finding home near school -.- and part time
while you learn. Check box -in’ cnupon for
| full mlormahon

February. 1959

LESSONS AND INSTRUCTION MATERIAL ARE
UP-TO-DATE, PRACTICAL, INTERESTING.
Every National Schools Shop-Method
lesson is made easy to understand by
numerous illustrations and diagrams.
All instruction material has been de-
veloped and tested in our own Resi-
dent School Shops, Laboratories and
Studios.

SEND FOR INFORMATION TODAY . . . 1t can
mean the difference between SUCCESS
and failure for you! Send for your
FREE BOOK ““Your Future in
Television-Radio-Electronics’” and
FREE Sample Lesson. Do it TODAY,
while you are thmkmg about your
furure. It doesn t cost you anythmg
to investigate !

YOU GET...

¢ 19 Big Kits—YOURS TO KEEP!

e Friendly. Instruction and Guidance
© Job Placement Service

® Unlimited Consultation

® Diploma—Recognized by Industry
e EVERYTHING YOU NEED FOR
SUCCESS!

SHOP-METHOD HOME TRAINING
COVERS ALL PHASES OF INDUSTRY

. Television, including Color TV
. Radio AM & FM

. Electronics for Guided Missiles
. Sound Recording and Hi-Fidelity
. FCC License

. Automation and Computers
. Radar & Micro-Waves

. Broadcasting and

Communications

NP WA =

GET THE BEMEFITS OF GUR OVER
50 YEARS EXPERIENCE

Approved for
GI Training

MAIL NOW TO
NATIONAL SCHOOLS, Dept RH-29
4000 5. FIGUEROA ST.  LOS ANGELES 37, CALIF.
Rush free TV-Radio "Opportunity” Book and sample
lesson. No salesman will call,

]

i

f

. i
e MJN i

rr m “ l

CITY. ZONE STATE

NATIONAL SCHOQLS 'D Check if interested ONLY in Resident School training at Los Angeles@

AGE

ADDRESS

YveTERANS: Give date of Discharge

‘Los Angeles 37, Calif. g

R WEE R R GER DEE AR BN CET W S U SR OB B
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HOW FAR CAN YOU GO IN ELECTRONICS

WITHOUT A DEGREE?

LESS THAN TWO YEARS AGO, 20-YEAR-OLD TIM
WICKHAM HAD ASKED HIMSELF THIS QUESTION.

Today, firmly established as a Computer Units Field
Engineer with IBM, Tim knows some of the answers. His
story of how he assumed important engineering responsi-
bilities on one of our country’s biggest electronics projects
makes encouraging reading for every technician who feels
himself handicapped by lack of a formal degree.

‘T always wanted to be an electronics engineer,”” Tim says,

“ever since I first tinkered with hi-fi in my high school
days. But my formal education ended when I entered the
Marines in 1953. In spite of the excellent radar training I
received in the Service, I still had doubts as to how far I
could go in my chosen field without a degree.”

HEARS ABOUT IBM—AND SAGE

A few months prior to his discharge, Tim began to look
into the opportunities for a civilian career. He heard
about IBM, learned that IBM was willing to invest thou-
sands of dollars training the right men to assume engi-
neering responsibilities in the Project SAGE program.
“Would I qualify?”’ Tim asked himself. To be brief, Tim
did qualify, and upon discharge, reported to Kingston,
N. Y., to begin training as an IBM Computer Units
Field Engineer.

SAGE—PROJECT OF NATIONAL SIGNIFICANCE
SAGE —for which Tim was trained—means Semi-

Automatic Ground Environment. It is part of America’s
radar warning system—a chain of defense that will ulti-

30

mately ring our country’s perimeter. At the heart of this
system are giant electronic computers, built for the project
by IBM. These computersreceive data from Texas towers,
picket ships, reconnaissance planes, radar stations—
analyze the data for action by the Strategic Air Command
and other defense units. “These computers are the largest
in the world,” Tim points out. “Each contains 58,500
vacuum tubes plus 170,000 diodes.”

BECOMES FIELD ENGINEER

“My five months’ training at Kingston were a revelation,”
Timremembers. ‘“‘Here were top-notch coursesinadvanced
electronics, taught by instructors who really knew their
business—and had a personal interest in our progress.
‘We had classroom lectures in which we learned about basic
computers, logic, programming, general machine opera-
tion—how everything worked together. Instead of a lab,
we worked in actual test areas, along with the regular test
area personnel. Incidentally, IBM went out of its way to
make our stay at Kingston pleasant. They helped us with
housing accommodations and we received a living allow-
ance over and above salary during our training period.”

INSTALLS WORLD'S LARGEST COMPUTER

His training completed, Tim was assigned to the Project
SAGE site at Newburgh, N. Y. “The giant computer was
ready for installation,”” Tim recalls, ‘“but before it could be
moved into its new building, 300 miles of cable had to be
laid. Then we made interconnections and brought in the
power. Next came the testing phase—a long procedure, as
you may imagine, for a computer of this size. Then we set

RADIO & TV NEWS
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up the auxiliary equipment. Finally, when everything was T =
ready, the Air Force ran its acceptance tests—a stiff trial ;

with no if’s, and’s or but’s permitted. I'm happy to say ey ”
we got an unqualified OK, y

“My present work,”’ continues Tim, ‘‘is in the Tape Section ks
of the computer. I'm responsible for the maintenance of S
the Central Computer Tape System which includes eight
tape drives (a means of storing information) and two tape
adapter frames which adapt information for admittance
into the Central Computer. A Computer Units Field . . 7757 1 2
Engineer like myself works in several areas of the ; e I / .
computer, thus learning something about the whole : PN
system.”

ey '(H
»

A NEW ENGINEERING DIMENSION 7 s

“IBM has proved to me,” Tim says, ‘“‘that a degree is not
the only measure of a man’s ability, or the only indication
of what he ecan do when given the opportunity. Around me o
at the site I see a lot of men who were once considered ]
‘just technicians’—men who have had a new engineering
dimension added to their careers—all because IBM will
spend time and money to train technicians for engineering
responsibilities. I know this better than ever, now that
I’m on the job. I'm on the Education Committee at the
Newburgh site and I see what IBM will do to train men. : o
My job on the committee is to find out what the men
want. Then, IBM supplies courses, instructors, class-
rooms—everything that's needed.”

YOUR CAREER OPPORTUNITY WITH IBM o
il s p ¥
Since Tim Wickham joined IBM and the Project SAGE e ’y
program, opportunities are more promising than ever. %
This long-range program is destined for increasing national 3 A .

importance and IBM will invest thousands of dollars in
the right men to insure its success.

If you have a minimum of 3 years’ technical schooling—
or equivalent experience—you may be eligible for ad-
vanced training for 5 months as a Computer Units Field
Engineer. While training, you receive full pay plus living
allowance before assignment to a permanent location.
You are paid a salary, not hourly wages, plus overtime.

From then on, you can go as far as your abilities and ! 1
ambition will take you. IBM is the leader in a field that :
offers you unlimited horizons. And, as you may already y -
know, at IBM you receive company-paid benefits that i
set standards for industry today.

Mr. N. H. Heyer PR T el
Room 650A :
Military Products Division

IBM Corp., Kingston, N. Y.

WRITE TODAY TO:

You will receive a prompt reply. Personal interviews ar- Mo
ranged in all areas of the United States. -

I B M ® g '

MILITARY PRODUCTS

February, 1959
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Latest Information

on the Electronic Industry

By RADIO & TV NEWS’
WASHINGTON EDITOR

ELECTRONIC ORBITAL SATELLITE POST-OFFICE SERVICE ENVISIONED—AnN astro—elec—
tronic satellite communication system for transatlantic post—office operations, that
would cut delivery time in half, is now a possibility, according to S. Metzger of
RCA, who described the novel techniques involved during the recent annual meeting
of the American Rocket Society . . . It was shown that satellites, using either pas—
sive or active repeaters in conjunction with a 5-megacycle, two—way circuit (such as
would be used for TV programs) and a -high-speed facsimile system, would have suf—
ficient capacity to handle all first-class plus airmail letters between this country
and Europe. The basic reason for a satellite-communication system, it was said,
is that a satellite at an altitude of thousands, or even hundreds,of miles above
the earth can provide line-of-sight paths between cities separated by thousands of
miles.

NEW SYSTEM OF BROADCASTING FOR STEREO—-Philco Corporation has developed a new
system of radio broadcasting which they claim will bring stereophonic sound into
every home with a radio set. The company has filed a petition with the FCC re-—
questing the establishment of an experimental field test program for the purpose
of testing the new Philco system under normal broadcast conditions. The company's
research and laboratory work in stereo sound broadcasting reveals that true, com—
patible stereophonic broadcasting for present AM broadcasters on present AM chan-—
nels is both scientifically and economically possible. With the Philco develop—
ment no new radio frequency will be needed, no revision of existing radio-fre—
quency assignment is required, the system is fully compatible with single sound
broadcasting, and AM radio broadcast stations can switch from monophonic to
stereophonic sound at any time.

NATION'S CIVILIAN INVENTORS ASKED TO HELP ARMED FORCES SOLVE ELECTRONIC PROB-
LEMS—Over a score of new technical electronic problems, which the Armed Forces
would like to have resolved by civilian inventors, were spelled out during a recent
meeting of the National Inventors Council . . . Inventors were told that we now
need transistors capable of operating efficiently (greater than 50%) as oscilla-
tors and amplifiers at u.h.f.; sharply unidirectional acoustic transducers, of small
size compared to wavelength, for sound detection of signals as low as 5 cps; resis-—
tors in the 1- to 100-megohm range with positive temperature coefficients, prefer—
able as high as 1000 parts per million per degree Centigrade, for temperature com—
pensating circuits; ultra-long-range radar with an over—the-horizon capability ex-—
tending to perhaps 2000 miles.

HIGH-ALTITUDE RADAR NOW AVAILABLE FOR JETS——Civil air carrier jets, operating
over the northeast portion of the country, are now being provided with radar ad-
visory service for enroute flights above 24,000 feet. The service is now being
used along two routes between New York and Miami and will soon be in service along
transcontinental routes.

HOSPITALS ASK FOR SPECIAL RADIO BANDS—The American Hospital Association,
Chicago, has asked the FCC to make adequate provision for hospitals, who can make
effective use of radio, by establishing specific eligibility standards and reserv-—
ing frequencies for them.

ELECTRONIC NOISE MACHINE DESIGNED TO TEST MISSILE PARTS—Ear-splitting sound,
using an acoustic noise generator involving huge loudspeakers, is now being used ﬁo
test nose—cone parts for the "Titan" and "Minuteman" intercontinental ballistic mis-

siles . . . The generator, which can produce more than 163 decibels (noise at 120 db
is usually described as deafening and between 130 and 140 db sound starts to become
painful), permits one to detect mechanical fatigue and component failure . . . Small
components, to be checked, are placed in a tube attached to the generator. The

sound wave 1s transmitted down the tube and absorbed at the opposite end . . . Large
components or svstems are placed in a concrete chamber and sound waves bounced from
the surface of the enclosure, passing over the subject under test. 30—

32 RADIO & TV NEWS
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Only Motorola TORTURE-TEST!
tubes to TWICE maximum ratings

g .-“

This:Golden "M Seal ‘of Quality
guarantees:every tube, meets
Motorola's premjum-rated

standard of reliabili

While ordinary tubes have no safety factor
beyond maximum ratings . . . premium-rated Golden *M” Picture
and Receiver Tubes must pass a test at up to twice maximum ratings.

HERE'S HOW MOTGVAC DOES IT ...

® Analyzes “'[.Q." of tubes by checking
all important characteristics and re-
jects the “‘odd balls’’ that don’t
measure up.

® “Blasts” tubes at twice maximum
ratings to test for gas, grid emission,
inter-element leakage, tap shorts.

® Re-analyzes tubes for “I.Q.”” and
“blast’’ results after an uncycled test
comparable to 1000 hours in lab oper-
ation, or 214 years of set use in the home.
® A final performance analysis is made
after rugged cycled test at 2% times
rated heater power. Shows up all poor
welds, shorts, and most other defects
of a mechanical nature.

SPECIAL

LIMITED TIME
ONLY

&

33
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This high standard of tube quality is
controlled by MOTOVAC . . . an elec-
tronic brain designed and built by
Motorola engineers to subject tubes to
stresses and strains far in excess of those
in normal use. MOTOVAC accurately
predicts, in minutes or hours, tube weak-

nesses that often take weeks, months, or
years of in-set operation to reveal.

In addition, tubes are actually dissected
to rate workmanship of all component
parts . . . thermal shocked in 212° F.
water for abnormal glass strains.

Install premium-rated Golden **M’’ Tubes, Parts and
Accessories at no premium cost. Build greater customer confidence
by eliminating costly call-backs taking time and your profits.

World’s Largest Exclusive Electronics Manufacturer
Parts and Accessories Division, Franklin Park, lllinois

“150” Tube Tote ‘309" Tube Tote

Service Tool Tote Carries 150 tubes  Carries 300 tubes
16" x8"x6"

187 x 10" x 12" 227 x 10" x 13"

www americanradiohistorv com

DELUXE MOTOROLA TUBE AND TOOL
“TOTES". Ruggedly built cabinets and
hardware. Handsome scuff-proof
vinyl covering. Carries everything you
need. Let your Motorola Distributor
tell you how easily you can get them.
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RPOHN

ROHN engineering presents new, dramatic
tower lines for your consideration. Be sure
to get complete catalog details on this as
they are proving to be tremendous profit-
makers!

> MORE DESIGNS

Outstanding, well-engineered designs of va-
rious types are available to suit your every
requirement.

FABULOUS ROHN

“co- TOWER

A Completely Self-Supporting Tower to 130’
in a Completely Different Design!

This special self-supporting tower is con-
structed by using 13 different tower sections
of varying weight, size, structural strength
and taper. Using all 13 sections gives a
heavy-duty self-supporting 130 foot tower.
However, the individual sections of this tow-
er can be used in various combinations to
build a tower to practically any height from
130’ on down, and of specific strength in or-
der to handle the particular antenna that is
to be placed on the tower. This means that
vou can have a ROHN tower exactly to meet
your requirements. Shipping this tower is
convenient and installation is simple.

NO. 50 TOWER

This tower is a special one utilizing sections
of the "SS$”” tower and is suitable for instal-
lations of guyed heights up to 450 feet.

NO. 60 TOWER

Special tower using above ""SS”’ tower sec-
tions and is suitable in guyed heights up to
GO0 feet!

ROHN LINE ALSO INCLUDES:

NO. 40 TOWERS —the communications tower hav-
ing a structural strength so as to be installed in
guyed heights up to 300'. .. thousands are in use
today for all types of communication and industrial
uses.

NO. 30 TOWER —similar to the above No. 40 tower

! ROHN MANUFACTURING COMPANY

! 116 Limestone, Bellevue
Peoria, Illinois

! GENTLEMEN: Please send me the catalog and in- ]

| formation on the following:
'\j TV Towers

[0 Amateur Towers

INO. 6 TOWER —the widely used tow.
|er with the “"magic triangle” espe-
cially suitable for home television
reception.

[P. Y. TOWERS—package towers for
| easy shipping and storage.

[J Communication [ Full line

| Towers of Rohn products |

I NAME :

| FIRM 1

| ADDRESS ! 116 Limestone, Bellevue
lerry, STATE } Peoria, 11l

!‘_ __MAIL THIS CQUPON NOwW! |
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. £ExpaNDED PROFITo,

> COMPLETE SELECTION

TOWERS

1o DP9 Yoo,

The ROHN tower line is now one of the
largest (and growing larger daily) tower
lines of its kind in the nation! By selling and
servicing the ROHN line you capitalize on
many fields and markets that others cannot
possibly fulfill.

> MORE SALES FEATURES

ROHN towers and its full line of accessories
offer more sales features and sooner than any-
one else! Careful inspection always proves
the superiority of ROHN towers. Why set
tle for less than the best? All ROHN prod-
ucts have the finest of finishes too. .. com-
pletely hot-dipped galvanized «fter fabrica-
tion!

> BIGGER PROFITS

It all adds up to the indisputable fact that
ROHN towers make jobber, dealer, service-
man and user more money. ROHN has the
proof...ask to be shown!

This general - purpose
communication tower
with the zig-zag cross-
bracing design is now
available as a “fold-over”
tower. Amateurs and oth-
ers requiring a ‘‘fold-
over” tower are invited
to inspect this tower to
see its superiority and its
many advantages that it
has to offer you.

ROOF TOWERS —especially designed short heighe
roof installations.

TUBING —complete line.

BASES —for practically every use.

Also, guying and installation accessories of all types
to give complete television, amateur or communica.
tion towers.

See your ROHN representative in your
area, your distributor or contact:

ROHNManufacturing Company

Phone 4-9156

RADIO & TV NEWS
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STEREO R
AND xperts
MONAURAL

say...

in HI-Fl
the best buys are

World-famous
EICO advantages
guarantee your complete satisfaction:

Advanced engineering ¢ Finest quality components

‘‘Beginner-Tested,”’ easy step-by-step instructions

LIFETIME service & calibration guarantee

IN STOCK — Compare, then take home any EICO
equipment—right “off the shelf””—from 1900 neighbor-
hood EICO dealers.

Stereo
Amplifier-Preamp
HF81

Bookshelf
Monaural Integrated Amplifiers: Speak;;sslystem
50, 30, 20, and 12-Watt
(use 2 for Stereoa)
| roemame

Speaker System HFS2

Monaural Preamplifiers: 36 H ¥ 15%" W x 11%2" D

HF65, HF61
(stack 2 for Stereo)

MEMBER
o

Monaural Power Aplifiers:
60, 50, 35, 30, 22 and 14-Watt
(use 2 for Stereo)

Over 1'MILLION EICO instruments in use throughout the world.

February, 195¢
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NEW STEREGPHONIC EQUIPMENT
HF85: Sterec Dual Preampiifer is a complete sterea
control system in *‘low silhcuette’ design adaptable to
any type of installation. Sefects, preamplifies, controls
any stereo source—tape, discs, broadcasts. Superb vari-
able crossover, feedback tone controls driven by feed-
back amplifier pairs in each channel. Distortion borders
on unmeasurable even at high output levels. Separate
lo-ievel input in each channel fer mag. phono, tape head,
mike. Separate hi-level inputs for AM & FM tuners &
FM Multiplex. One each auxiliary A & B input in each
channel. Independent leve!, bass & treble controls in
each channel may be operated together with built-in
clutch. Switched-in loudness compensator. Function
Selector permits hearing each stereo channel individu-
aily, and reversing them; also use of unit for stereo or
monophonic play. Full-wave rectifier tube power supply.
5-12AX7/ECC83, 1-6X4. Works with any 2 high-quality
power amplifiers such as EICO, HF14, HF22, HF30, HF35,
HF50, HF60. Kit $39.95. Wired $64.95. Includes cover.
HF81: Stereo Dual Amplifier-Preamplifier selects,
amplifies & controls any sterec socurce — tape, discs,
broadcasts—& feeds it thru seif-contained dual 14W am-
plifiers to a pair of speakers. Monophonically: 28 watts
for your speakers; complete stereo preamp. Ganged level
controls, separate focus (balance) contrcl, independent
full-range bass & treble controls for each channel.
Identical Williamson-type, push-pull EL84 power ampli-
fiers, excellent output transformers. "‘Service Selector”
switch permits one preamp-control section to drive the
internal power amplifiers while other preamp-control
section is left free to drive your existing external ampii-
fier. “Its performance is excelient, and the operation is
uncomplicated.”—HI-FI MUSIC AT HOME. “‘Excellent’”—
SATURDAY REVIEW. Kit $69.95. Wired $109.95. Incl. cover.

MONAURAL PREAMPLIFIERS (stack 2 for Stereo)
NEW HF65: superb new design, Inputs for tape head,
microphone, mag-phono cartridge & hi-fevel sources. IM
distortion 0.04% @ 2V out. Attractive "‘low silhouette”
design. HF65A Kit $29.95, Wired $44.95. HF65 (with power
supply) Kit $33.95. Wired $49.95.

HF61: ‘‘Rivals the most expensive preamps’ — Marshall,
AUDIOCRAFT. HF61A Kit $24.95, Wired $37.95, HF61 (with
power supply) Kit $29.95. Wired $44.95.

MONAURAL POWER AMPLIFIERS
(use 2 for STEREO)
HF60: 60-Watt Ultra Linear Power Amplifier with
Acro T0-330 Qutput Xfmr.; “‘One of the best-performing
amplifiers extant; an excelient buy.” AUDIOCRAFT Kit
Report. Kit $72.95. Wired $99.95. Cover E-2 $4.50.
HF50: 50-Watt Ultra Linear Power Amplifier with
extremely high quality Chicago Standard Qutput Trans-
former. Identical in every other respect to HF60, same
specs at 50W. Kit $57.95. Wired $87.95. Cover £-2 $4.50,
NEW HF35: 35-Watt Ultra-Linear Power Amplifier.
Kit $47.95. Wired $72.95. Cover E-2 $4.50.
HF30: 30-Watt Power Amplifier. Kit $39.95. Wired
$62.95. Cover E-3 $3.95.
NEW HF22: 22-Watt Power Amplifier. Kit $38.95.
Wired $61.95. Cover E-2 $4.50.
NEW HF14: 14-Watt Power Amplifier. Kit $23.50.
Wired $41.50. Cover E-6 $4.50.
MONAURAL INTEGRATED AMPLIFIERS
(use 2 for STEREO)
HF52: 50-Watt Integrated Amplifier with complete
“front end'’ facilities & Chicago Standard Output Trans-
former. “‘Excellent value’'—Hirsch-Houck Labs. Kit $69.85,
Wired $109.95. Cover E-1 $4.50.
HF32: 30-Watt Integrated Amplifier. Kit $57.95.
Wired $88.95. Both inciude cover.
HF20: 20-Watt Integrated Amplifier. ‘‘well-engi-
neered” — Stocklin, RADIO TV NEWS. Kit $49.95. Wired
$79.95. Cover E-1 $4.50.
HF12: 12-Watt Integrated Amplifier. ‘‘Packs a
wallop’'—POP. ELECTRONICS. Kit $34.95. Wired $57.95.
SPEAKER SYSTEMS (use 2 for STEREO)
HFS2: Natural bass 30-200 cps via slot-loaded 12-ft.
split conical bass horn. Middles & lower highs: front radi-
ation from 812" edge-damped cone. Distortionless spikg-
shaped super-tweeter radiates omni-directionaily. Flat
45-20,000 cps, useful 30-40,000 cps. 16 ohms. HWD
367, 15%4”, 11%”.“Eminently musical; would suggest
unusual suitability for stereo.”—Holt, HIGH FIDELITY.
Completely factory-built: Walnut or Mahogany. $139.95;
Blonde, $144.95.
HFS1: Bookshelf Speaker System, complete with fac-
tory-built cabinet. Jensen 8~ woofer, matching Jensen
compression-driver exponential horn tweeter. Smooth
clean bass; crisp extendad highs. 70-12,000 cps range.
Capacity 25 w. 8 chms. HWD: 117 x 23" x 9". Wiring
time 15 min. Price $39.95.
FM TUNER

HFT90: surpasses wired tuners up to 3X its cost. Pre-
wired. pre-aligned, temperature-compensated ‘‘front end”
— drift-free. Precision ‘‘eye-tronic’ tuning. Sensitivity
1.5 uv for 20 db quieting — 6X that of other kit tuners.
Response 20-20,000 cps =1 db. K-follower & multiplex
outputs. “One of the best huys you can get in high
fidelity kits.”” — AUDIQOCRAFT KiT REPORT. Kit $39.95%.
Wired $65.95*. Cover $3.95.

BEFORE YOU BUY, COMPARE:

You may examine the complete EICO
line at any of 1900 neighborhood EICO
distributors coast to coast. Compare
critically with equipment several times
the EICO cost—then you judge. You’ll
see why the experts recommend EICO,
kit or wired, as your best buy.

EICO, 33-60 NORTHERN BLVD., L. I. €. 1, N. Y.
Fill out coupon on other side for FREE CATALOG

L1.c.a, N.Y;

33-00 N, Blvd.

Copyright 1958 by Electronic Instr. Co., Inc.
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~ for COLOR & Monochrome TV servicing

- FREE CATALOG
shows you HOW TO SAVE 50%

the specs prove it. .
_your BEST BUY is

®

on 50 models of top quality
professional test equipment.

MAIL COUPON NOW!

il

NEW!

= TV-FM SWEEP

"'l GENERATOR &

iNe X8 't:;MARKER; #3068
. KIT  WIRED |
- 119

AR o
o e By S

o, $69%
e g~ .
R

. Entirely Electronic sweep cireuit (no mechanical
devices} with accurately-biased increductor for
excellent linearity. Extremely flat RF output: new

AGC ¢ircuit automatically- adjuests osc. for max.

output on cach band with m ampl, variatiol

Exceptional tuning aceuracy: edge-lit hairlines
eliminate parallax. Swept Osc. Range 3-216 mc in
3 fund. hands. Variable Marker Range 2-75 mc in

3 fund. bands; 60-225 mc on harmonic band. 4.5

me Xtal Marker Osc., xtal sapplied. Ext. Marker

~ provision. Sweep Width 0-3 m¢ lowoest max. devi

~ tion 1o 0-30 me highest max. dev. 2-wvay blanking. :

‘Narrow range phasing. Attentiators: Marker Si
RF Fine, RF Coarse (4-step decade), C§bles‘

| put, ‘scope horiz., ’scope vertical

] '.&33%{1 ajuminum panel yogged grey

Prices 59 higher on West Coast,

36
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NEW! RF ﬁ
SIGNAL GENERATOR'
#324 ~

KIT WIRED
52695

150 ke to 435 me with ONE generator! Better
value than generators selling at 2 or 3 times its
cost! Ideal for IF-RF alignment, signal tracing &
trouble-shooting of TV, FM, AM sets; marker
gen.; 400 cps audio testing; lab. work. 6 fund.
ranges: 150-400 ke, 400-1200 ke, 1.2-.3.5 me,
3.5-11 me, 11-37 me, 37-145 me; 1 harmonie
band 111-435 me. Freq. accurate to =1.5%; 6:1
vernier tuning & excellent spread at most impor-
tant alignment freqs. Etched tuning dial, plexi-
glass windows, edge-lit hairlines. Colpitts RF osc.
directly plate-modulated by K-follower for
improved mod. Variable depth of int. mod. 0-50%
by 400 cps Colpitts osc. Variable gain ext. ampli-
fier: only 3.0 v needed for 30% mod. Tarret-
mounted coils slug-tuned for max. accuracy. Fine
& Coarse (3-step) RF attenuators, RF output
100,000 uv; AT sine wave output to 10 v. 50-ohm
output Z. 5-way jack-top binding posts for AF in/
out; coaxial connector & shielded cable for RF out.
12AU7, 12AV7, selenium rectifier; xmfr-operated.
Deep-etched satin aluminum panel; rugged grey
wrinkle steel cabinet.

TURN PAGE
FOR MORE
EICO VALUES

(600 s @0®, NEW! DYNAMIC
@0 i@ 3§ CONDUCTANCE
TUBE & TRANSISTOR
TESTER #666
KIT WIRED
M 569?5 310995

COMPLETE with steel cover and handle.

SPEED, case, unexcelled accuracy & thoroughness.
Tests all rceeiving tubes (and picture tubes with
adapter). Composite indication of Gm, Gp & peak
emission. Simultaneous sel of any 1 of 4 combina-
tions of 3 plate voltages, 3 screen voltages, 3 ranges
of continuously variable grid voltage (with 5%
accurate pot). New series-string voltages: for 600,
450, 300 ma types. Sensitive 200 ua meter. 5
ranges meter sensitivity (1% shunts & 5% pot).
10 SIX-position lever switches: freepoint connec-
tion of each tube pin. 10 pushbuttons: rapid insert
of any tube element in leakage test circuit & speedy
sel. of individual sections of multi-section tubes in
merit tests. Dircect-reading of inter-element leakage
in ohms. New gear-driven rollchart. Checks n-p-n &
p-n-p transistors: separate meter readings of eol-
lector leakage current & Beta using internal dc
power supply. Deep-etched satin aluminnm panel;
rugged grey wrinklesteclcabinet. CRA Adapter $4.50

COLOR
and Monochrome
DCto 5 MCLAB & TV
5" OSCILLOSCOPE
#4560
KiT WIRED
57995 S'l 2950

o Features DC Amplifiers!

Flat from DC-4.5 mc, usable to 10 mc. VERT,
AMPL.: sens. 25 rms mv/in; input Z 3 megs;
direct-coupled & push-pull thruout; K-follower
coupling bet. stages; 4-step freq-compensated
attenuator up to 1000:1. SWEEP: perfectly linear
10 ¢ps-100 ke (ext. cap. for range to 1 cps); pre-
set TV V & H positions; auto. sync. ampl. & lim.
PLUS: direct or cap. coupling; bal. or unbal.
inputs; edge-lit engraved lucite screen; dimmer;
filter; bezel fits std photo equipt. High intensity
trace CRT. 0.06 usec rise time. Push-pull hor.
ampl., {lat to 400 ke, sens. 0.6 rms mv/in. Built-in
volt. calib. Z-axis mod. Sawtooth & 60 cps outputs.
Astig. control. Retrace blanking. Phasing control.
5" PUSH-PULL Oscilloscope =425: Kit $44.95, Wired $79.95.
7" PUSH-PULL Oscilloscope ~470: Kit $79.95, Wired $129.50.

1

NEW! PEAK-to-PEAK
VIVM £232 & UN!-
PROBE (pat. pend.)
KT WIRED
- 52995 54995

i - all functionsd

Latest circuitry, high sensitivity & precision, wide
ranges & versatility. Calibration without removing
from, ¢abinet. New balanced bridge circuit. High
Z input for negligible loading. 414" meter, can’t
burn-out circuit. 7 non-skip_ ranges on every

Half-turn of probe tip seleets

DC or AC-Ohms,
Uni-Probe — exclusive with

. function. 4 functions: +-DC Volts, —~DC Volts, AC

Volts, Ohms. Uniform 3 to 1 scale ratio for extreme

- wide-range accuracy. Zero center. One zero-adj. for

all functions & ranges. 19 precision ceramic multi-

.- ‘plicr resistors. Measure directly peak-to-peak volt-

age of complex & sine waves: 0-4, 14, 42, 140, 420,
1400, 4200. DC/RMS sine volts: 0-1.5, 5, 15, 50,
150, 500, 1500 (up to 30,000 v with HVP probe &

| :250-mc with PRF probe). Ohms: 0.2 ohms to
1000 megs. 12AU7, 6AL5, selenium rectifier; xfmr-
- operated. Deep-etched satin aluminum.panel,

rugged grey wrinkle steel.cabinet.

® Send for |
FREE CATALOG
‘ now

L.).C. T, N.Y.
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3 | New!
~ w4 Series/Parallel
2" E{ R-C COMBINATION
- BOX #1140

KIT $13.95

WIRED $19.95

TUBE TESTER
#625

KIT $34.95
Wired $49.95
e fests 600
mil series
string type
tubes
e illuminated
roll-chart

Pix Tube Test Adapter .. ..$4.50

6V & 12V BATTERY
ELIMINATOR
& CHARGER =1050
KIT $29.95
WIRED $38.95
Extra-filtered for

#1060 KIT $38.95
WIRED $47.95

New!
Miniaturized
MULTI-SIGNAL
TRACER =145A
KIT $19.95
WIRED $28.95

20,000 Ohms/Voit
V-0-M =565

KIT 24.95
Wired $29.95

's
" . 1000 Ohms/Vott

V-0-M =536
KIT $12.90
Wired $14.90

EICO — only 1 probe ‘performs’

Reads 0.5 ohms
_—500 megs, 10
mmfd—5000 mfd,

power factor,

KIT

$19.95

Wired
$29.95

R-C BRIDGE & R:.C-L COMPARATOR
#9508

Wired
$6.95

VIVM PROBES KIT
Peak-to-Peak
RF

High Voltage Probe-1 ..
High Voltage Probe-2 ...

SCOPE PROBES

Demodulator . $5.75
Direct ... $3.95
Low Capacity $5.75
i - e e e
o o \ i e
EICO, 27305 Nartbomn pive., R2

Show me HOW TO SAVE 50% on [ Test In-
struments [} Hi-Fi [] Ham Geor.
FREE Cotalog, name of neighborhood dealer.
_Nome...... e o

Address.
fl City.

Send me

RADIO & TV NEWS
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By ROBERT L. ROD

President, Acousiica Associates, Inc.

ABOUT THE AUTHOR

Our author. 38-year-old president of
Acoustica Associales, Inc.. has duilt the
compauny in just a few years into the na-
tion’s largest exclusive producer and de-
signer of wlirasonic equipment. Into his
comﬁmny’.s etght plants at Mineola, New
York, Hartjford, Conn., and Los Angeles,
he has brought 350 employeecs, 1mostly
skillted. engineers, to help und expand his
ideas.

Rod studied electrical engineering at
Georgiu Tech, took his degree in 1842,
joined the Signal Corps. und was sent to

The magic of “silent sound’’ is being widely used in aur
industry, hospitals, aircraft, submarines, and missiles.

England to study rodar. After the war,
he worked on redar at RCA for five
years. then briefly for Melpar, Ine., and
for Bogue Electric for four years as Di-
rector of Rescarch. With his associates,
lie has vrpanded Acoustica from its jfirst
order of $1200 four years ayo inty a Comn-
pany whose sales are expected fo reach
$5,000,000 this year. Rod is proud that

. Acoustica is the only company with under

500 employees ever selected by the U. 8.
Alr Force to be a prime contractor in
the “Atlas” Intercontincntal Ballistic
Missile program.

OMEWHERE in the stillness of outer

space a giant missile intrudes. And,
within its comiplex apparatus, “silent
sound” waves, too high in frequency to
be audible to human ears, pulse from a
tiny device. They help assure the suc-
cessful flight of the missile toward its
appointed goal.

“Forceps . . . scalpel . . .” the sur-
geon commands during an operation
and the instruments, after use, pile up
quickly. Soon, the mound of blood-
soaked surgical instruments, with bits
of tissue adhering to crevices, are
loaded into what looks like a home
dishwasher where sound waves, un-
heard, pass through the batch, and in a
few minutes, they are spotless, shining
like new, surgically clean.

In a spotless, dust-free lab of a giant
electronic manufacturing plant, an es-
gineer dips a basket of delicate transis-

»”

tors and other miniature electronic
parts into a hissing bath of water. It
seems to be boiling but the water is not
hot; it is being “irritated” by sound
waves. The tiny parts emerge clean.
A new science has emerged almost
overnight from a laboratory curiosity
of yesterday to a powerful tool of in-
dustrial production today, and even
more amazingly as an integral key in
our natien’s defense. This new science
of ultrasonics has a short history. From
underwater sonar of World War II and
the silent whistle that dogs alone can
hear, ultrasonics has emerged in the
last decade into big, cleaning, process-
ing, and machining systems; liquid
level measuring uses; and other appli-
cations all over the world, including
Soviet Russia, according to reports.

Principles of Ultrasonics

It is difficult for the average person
to imagine that audible sound, much
less the inaudible variety, possesses
real physical power. Audible sound
waves we hear often are very powerful,
but ultra-sound offers an opportunity
to. use even higher power without
creating disturbing noise. Scientists
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have just scratched the surface of ul-
trasonic power and its useful functions.

Enrico Caruso, according to legend,
could shatter a wine glass with his
great voice. There is nothing new
about the idea of sound having power-
ful properties beyond its communica-
tive functions, but few have seen its
power in action even today.

Perhaps the simplest demonstration
of the existence of ultrasonic “silent
sound,” is the silent dog whistle. Hu-
man ears can not hear its high-frequen-
cy waves, but they do register on Fido's
wider hearing range. Ultrasonics differs
from audible sound only in that ultra-
sonic frequency is higher, pitched above
18,000 eps, which is close to the limit of
much human hearing; ultrascnic wavss
are shorter than audible wavelengtt.s.

Both sonic and ultrasonic waves,
caused by mechanical vibrations, travel

through air, liquids, and solids at differ-
ing speeds: about 1100 feet-per-second
in air against about 4700 feet-per-sec-
ond in water, and 15,000 feet-per-second
in metal. In most of the present-day
commercial applications requiring some
form of useful work, ultrasonics makes
use of the liquid medium <{or solids
in liquid phase) for its powerful effect.
Exceptions include lowered-power non-
destructive testing of material for de-
termining thickness or locating flaws :n
metals and the ultrasonic precipitaticn
of air-borne particles, smoke, and smoz.

Liquid, then. is the vital component
in many standard ultrasonic equip-
ments now on the market. On one hand,
low-power ultrasonic devices measure
liquid level ultrasonically as in missile
fuel control systems. On the other
hand, high-power ultrasonic devices
“irritate” liquid by radiating ultra-
sonic waves through it; the result-
ant agitation, called cavitation, a “cold
boiling” effect, is caused by the ultra-
rapid formation and collapse of many
millions of microscopic bubbles thou-
sands of times per second. This agita-
tion performs such useful functions &s
cleaning and degreasing parts im-
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Printed circuits may be cleaned by ultrasonics.


www.americanradiohistory.com

mersed in a suitable solvent liquid,
processing, homogenizing, plating, and
even drilling square holes through glass
or in teeth. Fluid, in the form of an
abrasive slurry, performs the action in
the case of drilling, as in the other
applications.

Since cavitation is the functional
action in virtually all of ultrasonic in-

Giant ultrasonic sys-
tem, the largest in
the country, cleans
tully assembled fuel
gauge apparatus
(not shown) of an in-
tercontinental mis-
sile, in this 42-foot
long tank. More than
100 transducers at-
tached along tank
bottom irradiate the
cleaning solution.
Generators along
side power the sub-
merged transducers.

dustrial cleaning and processing equip-
ment, as well as in new applications
now on the drawing boards, it is impor-
tant for us to understand it more fully.
Cavitation is a difficult phenomenon to
describe or explain. Scientists have
only an approximate concept of its
cause and effect.

The ultrasonic waves are introduced

Fig. 1. (A) Schematic of 60-watt average power self-rectifying half-wave generator,
operated In class C, with its output 100% modulated at the line frequency. Peak
power is 240 watts. Circuit is Hartley oscillator with grounded plate. Triode con-
ducts only on half cycles of line frequency when filament goes negative. Tank coil
uses poly-iron slug whose position is changed by tuning knob. This determines the
frequency and is used to maich generator frequency to that of transducer. It also
serves as power output control. (B) This is a 125-watt average power self-rectitying
full-'wave generator which operates like the previous unit except that output
is obtained on both half cycles. Peak power is twice average power in this case.
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into the liquid. These waves are usual-
ly produced originally by converting
electrical energy to mechanical sound
vibrations in a transducer. When the
ultrasonic vibrations, nowadays gen-
erally ranging from 18,000 to 40,000
cps, are passed through the liquid, they
actually rupture the fluid at a periodic
rate. During fluid rupture, microscop-
ic vapor bubbles or cavities form as the
tension phase of the transmitted wave
passes through the fluid. In other
words, the negative pressure cycle of
an ultrasonic wave creates local pres-
sures lower than the vapor pres-
sure of the liquid and so vapor cavities
are formed. The cavities so produced
are not stable because during the posi-
tive pressure cycle of the ultrasonic
wave, pressures are higher than the
vapor pressure. Thus, during the com-
pression phase of the alternating sound
pressure wave, these vapor cavities in-
stantaneously collapse with subsequent
release of quite tremendous localized
forces.

Because of their great implosive
force, collapsing globules impinging on
objects immersed in the cavitating fluid
can physically blast away any deposits
of clinging dirt or foreign matter even
within otherwise inaccessible crevices.
In some cases, depending on the mate-
rial and time of exposure, the surface
of the object submerged in an ultra-
sonic cleaning tank is literally eroded
away.

Cavitation also has great effect on
the liquid itself. It can de-gas fluids,
homogenize and emulsify, and perform
other important processes that were
difficult, costly, or even impossible to
do at all before.

While cavitation is the modus oper-

Banks of ulirasonic transducers are ar-
ranged, six to a side, within cleaning tank

" where they remove soils from brass plumb-

ing fixtures during production at Keeney
Mig. Co. The mottled appearance of the
transducer casings is the result of a sur-
face phenomenon resulting from ultrasonic
vibrations. This does not in any way af-
fect the life or performance of the units.
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andi associated with practically all
under-liquid applications requiring use-
ful work, ultrasonic gauging generally
operates at sound pressures which are
below the so-called “threshold of cavi-
tation.” The familiar sonar equipment
and related depth sounders, fish lo-
cators, and liquid level gauges transmit
pulses of moderate power which return
as echoes some intervals later, the
measurement of those time intervals
imparting the desired information.

Why can’t these applications employ
the same high power as in the liquid
processing and cleaning equipment?
Should the power be deliberately raised
past the threshold of cavitation, the
long-distance performance would be se-
verely limited by the scattering effects
of the cavitation bubbles on subsequent
sound waves. Thus, the effective cov-
erage of such information-seeking ul-
trasonic instruments may be severely
curtailed.

Types of Transducers

To create cavitation in liquid, or the
non-cavitating low-power waves for
gaining information, how do we pro-
duce ultrasonic waves at the proper
place and frequency? First, we need an
appropriate driving source of power or
energy for the transducer. Then, the
transducer converts that energy, be it
electrical, mechanical, or hydraulic en-
ergy, into sound waves. For all practi-
cal purposes today, the electro-acoustic
transducer is used rather than purely
mechanical or hydraulic transducers.

The transducer usually is separated
from the generator and connected by
cable to it. Generators generally em-
ploy an electronic oscillator as a source
of power. They are simple and able to
produce efficient pulsed power. The
transducer is either attached to the
bottom or sides of the tank or it may be
immersed in the tank fluid itself.

Transducers fall into two major cate-
gories—magnetostrictive and piezoelec-
tric—plus a new type of transducer®

Cover Story

UR cover this month symbolizes the impor-

tant use of ultrasonics in cleaning the rosin
flux from a printed circuit board. This is fre-
quently done both before and after the com-
ponents have been mounted. In order to
dramatize the effect, we covered the board
with green paint which we then ailowed to dry.

Photo below shows latest commercial ulira-
sonics cleaner for surgical

instruments.

Here is the plastic demonstration tank we

used for our cover shot. The two trans-
ducers may be clearly seen at its bottom.

When the painted, printed board was dunked
into the ultrasonic cleaning tank, the paint be-
gan to boil off.

The cleaning tank used was a special dem-
onstration tank made of clear plastic so that
the ultrasonic cavitation can be seen clearly.
Two transducers were mounted at the bottom
of the tank and these, in turn, were connected
to the output of a small, portable ultrasonic
generator. The setup was photographed at the
Mineola, Long Island, New York, plant of
Acoustica Associates.

The miniature printed board used was pro-
duced by Photocircuits Corp. for a large com-
puter. The board is made of epoxy-glass
laminate, with gold-plated conductors and
rhodium-plated contact fingers. Seven half-
watt resistors and a dozen semiconductor di-
odes are mounted on the board.

{Cover photo by Dave Henderson)

that combines the best elements of the
other two basic types.

Magnetostrictive Transducer

A magnetostrictive transducer devel-
ops sound energy when alternating cur-
rent is passed through a coil surround-
ing a material that changes dimensions
under the influence of a magnetic field.
The change in dimensions of such ma-
terial under these conditions is known
as the Joule effect, named after its dis-
coverer. The material used is usually

Transistors and other elecironic parts “take a bath” in ulirasonically radiated
tank at Otis Elevator Co. plant. Transducer located at base of tank puts sound
waves into liquid. Power is provided by the generator at the left of the tank.

CNER T S
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nickel or a nickel alloy in the form of
sheets of thin punched laminations
bound together in a stack, like a deck
of cards. When the a.c. current is ap-
plied to the coil, the stack expands and
contracts, setting up mechanical vibra-
tions. When the stack is driven by al-
ternating current at a frequency cor-
responding to its natural resonant fre-
quency. even greater motion results. In
practice, this is always the case.

Because the magnetostrictive nickel
must form the core of what is essen-
tially an a.c. solenoid, this type of
transducer is most suitable where large
forces are to be applied to relatively
small arcas, such as in ultrasonic weld-
ing, soldering, and drilling, or where an
ability to withstand high temperatures
is required. (The Curie point, above
which magnetostriction no longer oc-
curs, is 358° C. for nickel.)

When magnetostriction transducers
are directly immersed in the process
tank, cooling can usually be obtained
from the liquid itself. Heating due to
external losses of magnetostriction
transducers not in direct contact with
liquids is generally controlled hy either
cooling water or else by means of an
air blast.

Piezoelectric Transducer

Piezoelectric transducers are made
up of slabs of material such as quartz,
barium titanate, and certain other
ceramics in which alternating electri-
cal energy is impressed across these

1 Developed by Acoustica Associates’ General
Ultrasonics Division.
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Hundreds of camera lenses which are
caked with hard pitch used to hold them
during grinding, are dipped into this ultra-
sonics tank for a final cleaning operation.

slabs to set up vibrations at the natural
resonant frequencies of the pieces.
Barium titanates, artificially produced
piezoelectric material, may be cast dur-
ing fabrication into various shapes
other than slabs which are suited to
focusing ultrasonic energy within a
small area where more intense cavita-
tion can be developed for localized
processing. Typical shapes include par-
abolic bowls and cylinders. Generally,
the titanates operate below 100° C,
although they are among the most effi-
cient transducer materials.

Combination-type Transducer

The two conventional transducer cat-
egories, magnetostrictive and piezoelec-
tric, first developed for underwater
sound purposes, have certain limita-
tions for commercial use. These have
been overcome by a third type of trans-
ducer, which may be referred to as a
combination or multi-power type.

The multi-power transducer makes
use of a solid metal section as the
major operating element. The active
transducer material itself is positioned
near the center of the element. The re-
mainder of the vibrator is made of spe-
cial alloys that are nearly loss-free at
commonly used vibration frequencies.
The transducer material itself can be
made of any suitable vibrating material,
including barium titanate if desired.
The thermal conductivity of the metal
permits almost any piezoelectric trans-
ducer element to be used continuously
and at higher-power level.

Ultrasonic cleaning and liquid proc-

40

essing equipment varies greatly in de-
tail depending on the variable condi-
tions of each specific application. You
can buy off-the-shelf equipment from
stock in appropriately scaled sizes.
They range from small beaker size to
tanks holding 150 gallons.

Equipment Specifications

Basic components of all ultrasonic
cleaning systems are the generators,
transducers, and tanks, assembled like
building blocks, with one or more
tanks, containing single or multiple
transducers, operating off one gener-
ator in many cases. Larger or non-
standard systems are available on spe-
cial order to meet requirements for vir-
tually any cleaning system, whether it
be a simple batch cleaning operation or
a conveyorized system. In one inter-
esting example where the long, slender
assemblies used in the “Atlas” missile
are cleaned, a 42-foot-long ultrasonic
cleaning tank is used. The long liquid-
filled tank is radiated by more than 100
transducers ranged along the entire
tank bottom.

In addition to the necessary hard-
ware, the liquid within the tank must

Magnetostriction transducer has been
partly disassembled to show interior.

also be considered an integral compo-
nent of the system. This liquid may be
plain water, water containing deter-
gent, or appropriate solvents. Harm-
less water solutions frequently are used
for cleaning items previously requiring
highly toxic solvents which were harm-
ful to the item itself and dangerous for
the operators.

In selecting or designing a particu-
lar ultrasonic cleaning or processing
system, there are many variables to be
considered. The type of materials to be
cleaned, the soils to be removed, the
solvents and detergents used are all
factors. The resulting reductions in
direct labor costs, the requirements of
quality control; all must be weighed
and considered.

Most of the cleaning equipment op-
erates at frequencies between 20 and
40 kc. at pulsed power outputs ranging
from 50 watts average and 200 watts

wwWw americanradiohistorv com

peak for small portable units to 2 kw.
average and 8 kw. peak for large ca-
pacity equipment. Among the most im-
portant considerations in selecting op-
erating frequency are power needed
for the cleaning application, maximum
efficiency, and audibility. Different lig-
uids vary in their “threshold of cavi-
tation” and so different acoustic powers
musthbeutilized. The power required for
frequencies above 50 kc. rises rapidly
under usual conditions. For this reason,
and because 18 to 20 kc. is too near the
upper limit of human hearing, the fre-
quency is selected to fall above the
audible range but below the point
where efficiency begins to fall off no-
ticeably.

Modern ultrasonic generators almost
invariably emit pulsed output rather
than a constant amplitude output
(c.w.). What is the reason for using
pulsed or modulated generators over
the continuous-wave type? (Fig. 1
shows diagrams of pulsed, or self-recti-
fied, generators.)

We know that if an air barrier, how-
ever small, is present between the lig-
uid to be cavitated and the vibrating
transducer, we will greatly attenuate
the sound energy, reducing the develop-
ment of uniform and complete cavita-
tion in the liquid. Just such an air bar-
rier is apt to appear across the face of
the vibrating transducer in the form of
a screen of cavitation bubbles at the
area of maximum acoustic power input.
However, by pulsing the generator, we
allow this screen of bubbles to die out
momentarily. We can then send
through another burst of sound. Cavi-
tation will then develop farther into
the cleaning tank than would otherwise
be possible with a continuous power
source. Pulsed power, therefore, allows

(Continued on page 172)

Ultrasonic footwear bath decontaminates
radioactive soils on shoes of workers in
nuclear plants thus preventing danger-
ous radioactive soils from being tracked
from “hot” areas on soles of the rubbers.
The small portable ultrasonics generator
on the box at right supplies the power.

RADIO & TV NEWS
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Simplexing For Low-Level Crossover

By C. NICHOLAS PRYOR

A single push-pull stage is able to handle both

bass and treble channels with little interaction.

crossover network of a multi-chan-

nel loudspeaker system in front of
the power amplifiers has gained many
adherents. The advantages of such a
scheme are generally conceded and will
not be discussed here. The disadvan-
tage of cost, however, has deterred
many people from adopting low-level
crossovers. With the method to be de-
scribed here, the cost of a low-level
system is on a par with, if not less cost-
ly than, an equivalent high-level cross-
over.

The method involves a “trick” long
used by telephone and broadcast en-
gineers—namely, simplexing. Basically,
the idea consists of feeding an unbal-
anced signal down a balanced line along
with the balanced signal, thus provid-
ing two communication paths along the
same line. It has been applied to audio
amplifiers,* at least once, to permit use
of the same amplifier for two programs
and works as follows: Consider the cir-
cuit shown in Fig. 1. It represents a
push-pull stage in an audio amplifier.
With no voltage drive on the grids a
static current flows through ammeter
M. and no net voltage is shown across
the voltmeter, M, If the grids are
driven equally in opposite directions
(push-pull) and assuming linear opera-
tion of the tubes, a voltage appears
across M; but the current in M. re-

RECENTLY the idea of placing the

mains the same. On the other hand, if
the two grids are driven equally in the
same direction, the current of M. will
change in proportion to the grid volt-
age while no net voltage appears
across M.

By superposition, then, we can drive
the grids both in push-pull and in par-
allel with different signals and have
these signals appear individually on
the two meters. By replacing the
meters with transformers, we now
have a power stage for the amplifier
that will handle two different signals
independently. If the signals are un-
related, very precise balance and low
distortion must be maintained (both
under .1% for 60 db isolation of the
two signals). One would be likely to
say that this makes the system imprac-

4
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Fig. 1. Basic circuit arrangement used.

tical but there is one important in-
stance where it is very practical in-
deed. This is the case when the two
signals are the high- and low-frequency
ends of the same program material!
Here it is only necessary to have about
30 db isolation between signals and this
is readily obtainable with the simplex
arrangement (this allows up to 3% un-
balance and distortion).

One of the worthwhile features of
simplex is that it may be installed in
practically any class A amplifier at
nominal cost. Fig. 2 is a partial sche-
matic of a typical Williamson-type am-
plifier with the simplex feature added.
The dotted block indicates the modifi-
cations to be made on the existing
circuit and below the dashed line are
the additional circuits required. If
desired, these may be built on a sepa-
rate chassis and mounted near the
main amplifier.

The author’s model uses a pair of
6BXT7's for finals and puts out 8 watts
from the balanced section and 6 watts
from the simplex. Mr. Augspurger?
states that equal powers are needed on
both channels for a crossover of 400
cps, but this statement must be quali-
fied. It assumes that the tweeter and
woofer have equal power sensitivity,
which is not generally the case. Most
horn-type mid-range or tweeter units

(Continued on page 149)

Fig. 3. (A) 12 db per octave LC network. (B) 6 db per octave RC crossover network.

Fig. 2. Circuit showing connection of simplex to a typical push-pull amplifier.
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A Master Stereo Preamp

RADIDSTV NEWS

'HERE is ria doubt that the most im-

~portant ch&.mct-eﬂstlc of any piece of

/® equipment in"otir- field is its perform-
lam:e Regardless of how nice it looks or

gimple it i& o operate, if it does
not give saﬂxfﬂgt? performance, it
serves no purpase, For the time being,
though, let's leawe this aspect of the
new Madison-Fielding “Master Stereo
Console” Series, 340 for later and re-
view the various ‘features which this
unit provides, ;

Fhere are sevml highlights of this
preamplifier that make it different
from many on the market today. It in-
corporates twg sg-,a-:nal indicator tubes,
one for each gha‘nﬁﬂ] which in a way
serve the same m;.‘r:pnse as audio level
indieaters. Thew ¢an be used for proper
‘haiancmg of the two separate channels,
but the indicators fluctuate rapidly
with'the signdl anditherefore make it
rather difficult te ieve balance ac-
curately, Adjh.atm by ear proves to
be a mmiich bettcl method for this pur-

"I!he mdlcators accurately show
pl:ak gignal 1 ich is a most im-
portant factof: 1o takée into account for
either disc or tape recording. A con-
trol is wsed in’ “tanjunction with these
indicators that permits varying the
sutput from .1 te. &0 volts.

Anather u - feature is the pilot
light arrangum . Which indicates at

a-glance which ‘Eype of program is in
ppef‘&tmn eithel" monophonie, single or
dual channel, or stereo. Actually, the
lights indicate E;tmg of the master
selector switgh, i
‘olume controls are used

AB | TESTEL

The Madison-Fielding Series
340 stereophonic preamplifier.

For any hi-fi listener—
who wants an attractive design

for balancing the two channels and
then a master control is used to adjust
to the desired over-all level. Most of
the stereo preamplifiers that we have
seen so far use a form of balancing
control that increases the gain of one
channel while simultaneously decreas-
ing the other. This system eliminates
one of the controls. However, the dual
volume control method does provide
added flexibility.

Provisions are made to add a third
output channel and, in the case of this
particular preamplifier, a separate bal-
ancing control is incorporated to vary
the mix between the two input chan-
nels that produce the third output
channel. This, again, is just added
flexibility.

Two separate equalizing controls are

and combination of flexibility
of operation along with
good sound reproduction.

used for each of the two channels.
Here again, one control would have
served the purpose but one of the main
features around which the basic design
was worked up is its versatility when
using the preamplifier for recording or
when planning on mixing various types
of program material. For example, a
microphone can be used to dub in your
own voice with that of a phono

recording.
The additional features are conven-
tional loudness controls, bass and

treble controls, rumble filter, noise fil-
ter, and reverse switch. The control
unit does not include a phase-reversal
switch, which may or may not be neces-
sary depending upon personal desires.

The circuit itself is not unusual as
preamplifiers go. It uses six 7025/

service to you, our reader.

As is customary with units of this type sample models are tested in our
laboratory and our results, including any unfavorable mention that is war-
ranted, are prepared for publication. As a courtesy to the manufacturer we
allow him to see the report prior to publication with the understanding that
no changes in copy will be accepted by us. If by chance he can prove that
we have erred somewhere in our tests then, of course, copy is re-written to
adjust the mistake. If the results prove completely unfavorable we, for ob-
vious reasons, make a confidential report directly to the manufacturer. We
take considerable pride in saying that on several occasions unfavorable re-
ports have resulted in certain products not reaching the market. In many
cases produchon changes were made, even to variation in basic design.
This, of course, is a service to the industry which eventually reflects as a
Editor
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ECC83 low-noise, low-microphonic dual
triodes. The power supply is tubeless
in that a full-wave selenium rectifier
is used for the high voltage, and a full-
wave bridge rectifier is used for d.c.
filament supply on the low-level stages
(all but the cathode-follower outputs).
The main output stages are not seri-
ously affected by cable capacitance. In
actual operation up to 200 feet of cable
can be used to your power amplifiers
without loss in frequency response.
The recorder output stages are also
low-impedance types and up to approxi-
mately 30 feet of connecting cable can
be used with these without any loss.
The third channel output is somewhat
dependent upon the setting of the cen-
tering control. However, the manufac-
turer points out that the cable length
should not exceed six feet.

In the case of this particular pream-
plifier two similar units were checked
and we found that there were only
slight differences between them. They
were so minor in nature that further
discussion of these differences is un-
necessary. Our results are as follows:

Sensitivity: At 1000 cps and 1 v. out-
put with volume control full on, the
sensitivity for each input is: tape head,
.0025 v.; magnetic phono cartridge,
.0031 v.; ceramic phono cartridge, .10
v.; microphone, .0038 v.; auxiliary and
tuner, 215 v.

Hum and Noise: On all low-level in-
puts with shorted and open input con-
ditions the hum and noise vary from
—58 db to —48 db. For high level in-
puts, hum and noise for both shorted
and open input circuits is —64 db. All
of these values are with reference to

Rear view shows relative locations of input and output jacks and level controls.

1 v. output from the preamplifier.

Frequency Response: From 30 cps to
15,000 cps the response is flat within
+2 db. This test was made with tuner
controls mechanically centered. With
the treble control at electrical center,
a few degreces clockwise from the me-
chanical mid-position, the frequency
response is flat within +1 db over the
above range.

Loudness Control: The test figures
are not too meaningful in the sense
that no specific standard of measure-
ment has been set up. Suffice it to say
that this control is effective. Its design
is such that it compensates at the low-
frequency end but not at the high end.

Rumble Filter: At 30 cps response is
—6.2 db for 50-cycle position and —9.2

db at the 100 cycle switch position.

Equalization: For RIAA operation,
the equalization response is within
+1.85 db of the standard curve.

Bass Control: At 30 cps the bass con-
trol provides 17 db boost and 18 db
attenuation.

Treble Control: At 15 kc. the treble
control provides 9.8 db hoost and 17.5
db attenuation.

Noise Filter: At 15 kc. the response
is —4 db in the 8000-cps position and
—7 db in the 4000-cps position.

In summarizing, we have found that
our results are quite similar to those
published by the manufacturer. Con-
sidering all aspects this unit is a high-
fidelity component that will provide
top-quality reproduction.

Six tubes are used with all but the two output tubes operating with d.c. filaments. Power supply is tubeless.
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Fig. 1.

monochrome circuitry. Added color circuits are in center.

By JOHN MOHAN
RCA Service Company

ERY FEW areas in electronics have
been as replete with misinforma-
tion as that of color TV. In the case

of the consumer, perhaps the higher
price of color sets has influenced him to
rationalize the situation with such
statements as: “I think T'll wait until
it’'s perfected” or “I'm not particular
as to whether the show is in color or
black-and-white.” Perhaps he has pick-
ed up such statements as, “I’'ve heard
that the colors are not true.” Interest-
ingly enough, such judgments do not
originate with owners of color sets,
who tend to be highly pleased with
their purchases and the experience of
enjoying color.

If one would seek advice concerning
the quality or desirability of color TV,
it should come from a qualified source,
such as a color-set owner or some other
person who has had the opportunity to
enjoy, first hand, the thrill of observing
a properly adjusted color receiver.
Among these, there has been little
question concerning quality, desir-
ability of ownership, and the extra en-
joyment that is derived.

The service technician who has run
into confusion in his attempt to master
color may wind up as an “ambassador
of gloom” in his daily contact with the
public. Because of his difficulties, he
cannot very well be enthusiastic when
discussing color TV with his customers.
Since the customer frequently regards
the technician’s word as authoritative,
~omplacency about color is then trans-
ferred to the prospective purchaser.

As for the technician’s own attitude,
there is certainly no void of technical
literature on the subject. However,
much of it is specialized in scope, cov-
ering in detail some specific phase of
the receiver or of the transmission and
reception process. Very often the use
of vector diagrams and algebraic ex-
pressions leaves the impression that
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/" Don't let popular misinformation fool

you.

such complexities are part of servicing.

Actually color TV is being serviced
today by TV technicians, not engineers,
and circuit re-design or the solution of
equations is not involved. These tech-
nicians have merely grasped a working
knowledge of the color receiver and
they carry a little extra test equipment.
They find their work all the more in-
teresting and rewarding as a result of
their extra effort to learn about color
television. When the technician is con-
fronted with some of the complex liter-
ature, he is apt to lay it aside as “too
complicated.”

This situation need not prevail; if the
service technician would acquire a
minimum of additional test equipment
and a working knowledge of the receiv-
er, he can diversify his field by includ-
ing color in his work, and the customer
will enjoy the benefit of this marvelous
advance in television.

Let’s consider some of the most
popular misconceptions about color
television:

“Color reproduction of good quality
is difficult to achieve and is rarely ob-
tained.” . . . Not true! Color receivers
produce pictures comparable to the
finest color films in first-run movie
houses. The standards set forth for
color transmission and reception are
based upon the requirements of the
human eye. In fact, the picture pro-
duced on a color television receiver can
exceed in range of colors the results
obtainable by most printing processes.
The inks and dyes used in printing are
limited by comparison with the actual
“light sources” that are employed in
color television. The two additional
customer controls on the receiver en-
able the viewer to obtain with ease a
picture that pleases his eye. Some late-
model sets include a color-coded es-
cutcheon behind the extra controls to
indicate their exact function.

www americanradiohistorv com

Sets and service are clear-cut.

“The sets are too complicated to
service.” . . . False! Most of the serv-
ice problems are routine in nature and
they deal with the black-and-white por-
tions of the receiver. Remember, the
black-and-white portion of the color
receiver represents, by far, the major
part of the entire set. The color por-
tions, when in need of service, give
positive indications making it easy to
isolate the stage at fault. After check-
ing the tubes involved in the suspected
stage, simple voltage and resistance
readings—as employed in black-and-
white servicing-—-such techniques as
close visual inspection and noting tem-
peratures of tubes and components are
employed in isolating the defective
components.

“Breakdowns and misadjustments—
in short, the need for service—is much
more common than with black-and-
white receivers.” . . . This is quite a
sweeping indictment of color TV. Be-
fore labeling it false, a discussion of
some of the considerations involved
might be in order. The color-set owner
demands that the receiver give him
good performance at all times. Unlike
the average owner of a monochrome
set, he will not relax his requirements
by allowing minor conditions to devel-
op, postponing repairs until a more
“serious” trouble appears. This is a
healthy situation, because the service
technician usually finds the set in good
condition and can expect to service one
trouble only. The confusion of multiple
symptoms is reduced.

Granted, the color receiver does con-
tain additional circuits and therefore
extra tubes and components will be
subject to breakdown. However, the
statistical record shows the need for
service on a color receiver is only
slightly more than that experienced on
the average black-and-white unit.

In order to refute the erroneous be-
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lief of the service complexity and to
show how the service technician can
isolate troubles in the color receiver,
let’s develop a block diagram.

Fig. 2 shows a conventional block
diagram with the high- and low-voltage
blocks and the sweep blocks omitted.
Since we are interested in the signal
paths, we will consider only those
blocks; notice also that we have a
three-gun picture tube connected to
our black-and-white set.

An arrangement like this would ac-
tually work on a monochrome trans-
mission. In fact, except for a few minor
refinements, it is a fair representation
of the black-and-white portion of a col-
or receiver.

Regarding the three-gun picture
tube, much literature is available de-
scribing its operation. However, for
our purpose and from an aspect of
practical servicing, let us say that it is
similar to a conventional picture tube.
It contains three electron guns and its
phosphor screen in composed of a pat-
tern of red, green, and blue phosphor
dots. The beam from each electron gun
is aimed through a “shadow mask”
behind the phosphor dot screen and
strikes only its assigned dots. In other
words, the beam from one gun will
strike only red phosphor dots, the beam
from another gun will strike only green
phosphor dots, and the beam from the
third gun will strike only blue phosphor
dots. This means that we can produce
on the screen a red, green, or blue
raster (or mixtures thereof) simply by
turning on one gun or another, or com-
binations of the three to produce any
color we wish, including white. Black
is the result of turning off all three
guns at the same time.

The three guns are then adjusted so
that a white raster results. In practice
both the control grid and screen grid of
each gun are adjustable. This permits
us to maintain a white raster at all
levels of brightness. On the block dia-
gram of Fig. 2, we apply video to all
three cathodes simultaneously: this

SR 3
' )
TQ RED GRID
L'I—IBARF;ASSH DEMODS. 5“’ GREEN GRID
y : +—-TO BLUE GRID
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________________ 4

Fig. 4. Further breakdown of block
marked “color circuits” in Fig. 3.

produces a normal black-and-white pic-
ture. Now we have a black-and-white
receiver connected to a color picture
tube and showing a black-and-white
picture. We might look at this block
diagram and say: “If we only knew in
advance that a certain object on the
screen was red, we could make the red
gun operate harder and turn off the
other guns for just the period of time
that the object is scanned, and our
screen would then show the object in
red.” This is the function of the color
portions of the color television receiver.

The transmitted color signal contains
the additional information we require.
It remains only that the color receiver
successfully detect this information
and present it to the kinescope as addi-
tional video, which can add and sub-
tract from the black-and-white video
already present. This will result in a
color picture rather than the black-
and-white picture that we had orig-
inally. The color information referred
to consists of the sidebands of a sup-
pressed carrier situated 3.58-mec. above
the picture carrier.

At this point one additional block can
be added to our diagram. This block
contains all of the color circuits. Its in-
put is tuned to 3.58-mc. and its side-
bands; and its output is in the form of
three separate trains of video, which
are applied to the three grids of the
picture tube (Fig. 3).

By grouping all the color circuits in
one block, we may be over-simplifying
just a bit. Yet, when a color trouble
develops, it will almost invariably lie

within this block. For instance, if we
had a total loss of color, it is this block
that would have to be checked. If our
black-and-white picture is normal, and
our color picture is lacking one color or
another (or a range of colors), we
would investigate the circuits that deli-
ver video to the three output leads
feeding the picture tube grids. Fig. 1
shows the actual portions of the color
receiver that constitute this “all inclu-
sive” block. One relatively small chas-
sis area accounts for all “added” color
circuits, with the rest of the chassis
containing conventional monochrome
circuitry!

A further expansion of this color-
circuit block will show that it consists
of only a few circuits. Fig. 4 is a block
diagram of the circuits contained with-
in the color-circuit block of Fig. 3.

The block in Fig. 4 labeled* Bandpass
Amplifier” is simply an amplifier tuned
to the region of 3.58-mc. It extracts the
transmitted color information and pre-
sents it to the “Demodulators,” or color-
signal detector system. In the band-
pass amplifier is the “Color Control,”
which varies the amplitude of the in-
coming color information, enabling us
to control the intensity of color shown
on the screen. The ‘“Demodulators”
block converts the sidebands of the
3.58-mec. signal into terms of actual
video information and ultimately de-
livers it to the picture tube as three
separate signals. Each signal has a
relationship to the red, green, and blue
portions respectively of the original
picture.

The block labeled “3.58-mec. Osc.” is a
crystal-controlled, continuous-wave,
continuously running oscillator. It is
essential to the operation of the de-
modulator. Since the modulation and
transmission method employs a ‘“‘sup-
pressed”’ carrier, a means of re-inser-
tion of this original carrier must be
provided. Further, it is required that
the 3.58-mc. oscillator operate at ex-
actly the same frequency and relative

(Continued on page 150)
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Fig. 2 (upper left). Monochrome set driving a color CRT.
Fig. 3 (lower left). Color circuits added to Fig. 2 set.

Fig. 5 (below). Block diagram of complete color receiver.
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Transistorized
Frequency
Meter

By F. J. FOX, WIKPN .

Senior Project Engineer, Dictaphone Corporation

»

Over-all view and view showing components mounted behind
the front panel of unit.

Battery clip is at top right of photo.

Useful in ham shack for checking received and

transmitted frequency as well as SSB oscillator.

amateur bands I felt a definite need

for a stable variable-frequency os-
cillator that could be used for ‘“spot-
ting” the exact frequency of one or two
particular stations that I wanted to
work as soon as either of them had
cleared his traffic, without having to
monitor one or the other for an indefi-
nite period. Of course the transmitter
v.f.0o. can be used to spot one station,
but if you want a second choice, an-
other v.f.o. is needed. Even with an
accurately calibrated receiver, locating
a station, once the dial has been
shifted, is extremely difficult if not im-
possible. The station may even be off
the air when you are trying to find it.
This is even more of a problem on the
c.w. bands because there is no means of
identification except by call letters
which means you have to wait until he
signs before you can tell whether you
are right or wrong.

I decided that this was an excellent
application for a transistor because
very little output was required and the
power supply could be a single flash-
light cell that would last about as long
as the shelf life of the battery.

Since there was a good possibility
that the oscillator would be both stable
and reliable, I decided to do a good job
while I was at it so that it could also
be used as a heterodyne frequency me-
ter. As an additional feature, I added
a 3 mec. crystal that happened to be
available. I planned to provide a switch

46

wHEN working some of the crowded

to cut in the crystal but when the cir-
cuit was “breadboarded” before assem-
bly, it was found that the crystal could
be left in the circuit, as shown, with-
out affecting the operation of the os-
cillator above or below the crystal fre-
quency. The crystal “takes over” only
when the oscillator is tuned very close
to its frequency.

As an additional feature, I added
Range 7, tuned to 1 megacycle, with
the idea that a 1 me. crystal could be
added at some future time. Meanwhile
it can be used, when required, by first
calibrating it with a 1000 kc. broadcast
station. Tests made with other avail-
able crystals indicate that it should be
possible to connect any other crystal in
parallel with the 3 mec. crystal without
too much interaction.

The oscillator has seven tuning
ranges but you can omit some of them
if you have no need for them. If you
are interested in only the amateur
bands 80 through 2 meters, two ranges
will do the trick. A third band might
be advisable to permit better band-
spread for the relatively narrow 40-
and 20-meter bands.

I put in the extra bands because it
involved very little extra effort and
provided a continuous frequency cov-
erage for possible future use. In addi-
tion it gave me the feature of one and
possibly two crystal-controlled fre-
quencies. Besides, I was curious to see
how high I could go in frequency with
some of the available transistors. It

www americanradiohistorv com

turned out that fhe 7.7 mec. limit was
due to the coil inductance and circuit
strays rather than the Philco SB-100
transistor. The results of tests with
other transistor types will be discussed
later.

Rather than attempt to cover all the
possible modifications and wvariations,
let us proceed with a description of this
particular oscillator. What follows will
be applicable to any changes you may
wish to make.

The photographs show inside and
front views of the oscillator. The panel
dimensions will be largely dependent
upon the size of the dial that is used.
The dial shown measures 4 by 7 inches
and was home-built. The drive is a Na-
tional AVD salvaged from surplus. The
pointer was made from a piece of Lu-
cite. If you have to buy a dial I would
recommend a National type SCN or
equivalent. This has a 0-100 degree
scale and five additional blank scales.

The oscillator has seven tuning
ranges. Since bandspread is obtained
by the use of some fixed capacity
shunted across the tuning capacitor,
the frequency range of any one band is
going to be quite small. For general
amateur use, the 80-meter band and its
harmonics is the most important and
therefore should be given the widest
bandspread, the entire range of the
tuning capacitor. This is Range 4.

Referring to the circuit diagram, no-
tice that the bandspread capacitor
shunted across the 50 gufd. variable Cs

RADIO & TV NEWS
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is made up of a fixed capacitor and a
trimmer. The trimmer serves two
purposes. It simplifies the selection of
the exact value of shunting capacity
required and permits recalibration of
the oscillator to match the dial scale
in case there is a change in oscillator
frequency due to change in the value of
any of the components. In selecting
the trimmer for any particular range
try to avoid a condition that requires
the adjusting screw to be too loose or
too tight when set at the proper value
of capacity. For the fixed padder, sil-
ver micas are preferred. Ceramic ca-
pacitors, except possibly the zero tem-
perature coefficient type, are not rec-
ommended.

‘While we are on the subject of ca-
pacitors, do not use a single bearing
trimmer as the 50 xufd. tuning unit.
Choose a fairly rugged double-bearing
type with reasonably wide spacing be-
tween plates. A conventional straight-
line capacity type will be satisfactory
because the fixed shunt capacity will
prevent excessive crowding of the fre-
quencies at one end of the scale.

The inductance of the oscillator coil
is approximately 12 microhenrys. To
start with, wind 28 turns on a 1l-inch
diameter form with No. 20 enamel cov-
ered wire. You may have to remove
one or two turns as will be explained
later, depending on the capacity ratio
of the tuning capacitor you have select-
ed. Try to space the winding to finish
up with a length of a little less than 1
inch (about 28 turns-per-inch). I hap-
pened to find a threaded ceramic coil
form in my junk box having the re-
quired dimensions.

Transistor sockets such as Eby SM-3
are readily available. However, most
transistors have long wire leads and
can be soldered into the circuit. If you
expect to try different transistors, use
a socket for convenience. Trim the
transistor leads down to about % inch.

The jack which was originally in-
tended for metering the transistor cur-
rent, turned out to be an excellent
place to insert a key. By beating the
oscillator with the receiver b.f.o. you
have a fine code practice oscillator. The
oscillator keys perfectly at any speed
and with no chirps.

Some coupling means has to be pro-
vided between the oscillator and the
receiver antenna input. Usually radia-
tion from the oscillator itself will pro-
duce the desired result, hence the
choice of a wooden cabinet. If a metal
cabinet is used it will be necessary to
provide some coupling means. A piece
of wire attached to a binding post can
be placed close to the oscillator tuned
circuit. A short length of wire can be
connected to this binding post to serve
as an antenna or it may be connected
to the receiver antenna terminal.

A metal panel should be used to
mount the components and the panel
should be grounded to eliminate the
effects of hand capacity while making
adjustments.

A number of different transistors
were tested in the circuit for frequency
drift and maximum frequency of oscil-
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lation, RCA 2N139, 2N140, and 2N247;
Raytheon CKT762; Tung-Sol 2N427,
2N428; G-E 2N168A (n-p-n); and Phil-
co surface-barrier type SB-100. Of
these, the Philco was found to be by
far the best in this application. These
transistors can be obtained from radio
supply houses for about $4.00. An ac-
ceptable second choice would be the
G-E 2N168A. To use this transistor it
is merely necessary to reverse the
polarity of the battery. The other tran-
sistors had too much frequency drift
for the intended application and be-
cause of considerably higher internal
capacity the maximum frequency of os-
cillation was found to be between 3 and
5 megacycles in the circuit described.

Because of its superior performance,
the SB-100 was selected for this oscil-
lator. It oscillates vigorously even at
8 megacycles and has practically no
frequency drift. The total current
drain is about onehalf milliampere.

Assuming that the oscillator has
been built and carefully checked for
wiring errors and correct battery po-
larity, the procedure for putting it
into operation would be about as fol-
lows. To simplify matters I shall as-
sume it is similar to mine and that you
used an SB-100 transistor.

First it is necessary to determine if
the circuit is oscillating. Suppose we
check Range 4 first. Connect a 0-5 ma.
meter into the circuit by way of the
meter jack. The current should be
about 5 ma. If it is over 1 ma., the
circuit is probably not oscillating and
will need to be carefully rechecked.
Another test is to “kill” the oscillator
by bridging a fairly large capacitor
from one side of the oscillator coil to
ground (“A+"). If it is oscillating, the
current will be increased when the os-
cillator is killed. ]

Having made sure that the circuit is
working, the next step is to find the
frequency of oscillation, using a com-
munications receiver. If you do not
have a general-coverage unit, a good
grid-dip meter can be used for the ini-

RANGE FREQUENCY
SWITCH (me.)

1 5.2-.7.7

2 4.2-5.45

3 3.75-4.65

4 3.5-4.03

5 3.1.3.51

6 3 me. Xtal.

7 1

Table 1. Frequency range covered for
each of the range switch settings used.

Table 2. Frequency range, harmonic, and
range setting for calibrated ham bands.

HAM SW. HAR- FUNDA.-
BAND POS. MONIC MENTAL
80 4 None  3.5-4.0

40 4 2nd 3.5-3.65

20 4 4th 3.5-3.6

15 4 6th 3.5-3.575
11 (see text) 4 7th 3.851-3.89
10 4 8th 3.5-3.712
6 3 12th 4.1667-4.5
2 3 32nd  4.5-4.625
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tial adjustments. Once the frequen-
cy has been brought into the amateur
bands, you can go back to your receiver.

Make sure that you have found the
fundamental frequency and not a har-
monic. This is readily checked. Sup-
pose you find an oscillator signal at 6
me. If it is the fundamental there will
be no signals lower in frequency and
you will find a signal every 6 mc. higher.
Be sure you do not get confused by the
“image” of the receiver which will be
a much weaker signal displaced by
twice the if. frequency. If the image
response is bothersome, devise some
way of reducing the coupling between
the receiver and the oscillator.

Now set the oscillator tuning ca-
pacitor at minimum capacity. Find the
oscillator with the receiver as before
and change the padder capacity Cs as
required to bring the oscillator fre-
quency to about 4 megacycles.

Turn the tuning capacitor slowly to
its maximum capacity, following the
signal with the receiver and note the
frequency. If it is too low, say 3 mc,
it means that the oscillator coil has too
many turns or the capacity range of
the tuning capacitor is too great. You
can either remove turns or plates, one
at a time. Since removing turns is
probably easier (and less destructive),
I would suggest this approach. After
this has been done, reset the capacitor
to minimum capacity and again adjust
padder Cs to bring the frequency back
to 4 me. Now again set the tuning ca-
pacitor to maximum and determine the
frequency. If it is still too low, con-
tinue the above procedure until the
tuning capacitor covers 3.5 to 4.0 mega-
cycles with a little to spare at each
end of the band. )

If on the first try the frequency at
maximum capacity is higher than 3.5
mec., you will have to add turns, going
through the same procedure until the
desired frequency range has been
established.

Having adjusted Range 4, we can
now consider some of the other fre-
quency ranges. From this point on it is
obvious that no changes can be made
on the oscillator coil or tuning capaci-
tor without undoing all of the previous
work. We will have to be satisfied with
whatever we can get by adjusting only
the shunt padding capacitors.

Range 3 is adjusted (Cs) so that its
low-frequency end overlaps the high
end of Range 4. This adjustment is
made with the tuning capacitor set at
maximum capacity. Adjust Cs padder
to bring the oscillator frequency to 3.75
me. This will put the harmonics to be
used for the 6- and 2-meter calibrations
on a part of the dial that is not clut-
tered up with other calibrations, (see
photo).

Range 2 was made to overlap Range
3 in a similar manner. I used a 40 ppfd.
fixed capacitor for C: but a trimmer
would be a much better choice since
it will eliminate the necessity of finding
the right value by selection from an
assortment of values.

Range 1 has no padding capacity so
you take whatever frequency range
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RANGE SWITCH
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Fig. 1. Here is the complete schematic
diagram and parts listing for the transis-
torized frequency meter described here.

R2
FINE TUNING

Rr—10,000 ohm, V3 w. res.

Re+—3000-5000 ohm linear-taper pot (‘“Fine
Tuning”)

Rs—270 ohm, V, w. res.

Ci1, C+—.02 ufd. paper or ceramic capacitor

Cs—50 pufd. trimmer (“Tuning,” see text)

Ci—40 ppfd. silver mica capacitor

Cs, C+—50 pufd. silver mica capacitor

Cs, Cs, Cr0, Cy;, C;o—100-500 ppfd. padders
(modified as follows: Cs, Ce—remove two
plates, maximum capacity 150 pufd.: Cwo—
remove one plate, maximum capacity 300

unufd.)

you get in this particular range setting.

The lower frequency ranges are ad-
justed in a similar manner. Range 5
overlaps Range 4. However in this case
set the tuning capacitor to its mini-
mum capacity and adjust C. to bring
the oscillator frequency a little higher
than 3.5 me., for example 3.51 mc. The
low end of this range will be close to
3 mec.

Range 6 in my case was set to tune
to 3 mec. with the tuning capacitor at
about mid-scale. Its only function is to
tune the oscillator to the 3 mec. crystal
frequency. No dial calibration is
needed.

In a like manner Range 7 is tuned
to 1 mec. using a 1000 kc. broadcast
station for calibration. Or, as men-
tioned earlier, this range can be used
to excite a 1 mc. crystal in addition to
or in place of the 3 mc. crystal.

After having adjusted all of the fre-
quency bands as outlined, the actual
calibration can be started. The utility
of the device will depend on how ac-
curately it can be calibrated. If it is to
be used only for “marking” the fre-
quency of a station while waiting for
him to sign off, the calibration can be
made with any good receiver having
bandspread tuning. However, for use
as a frequency meter it will be neces-
sary to calibrate against an accurate
frequency generator. I used an old
Meissner Model 9-1006 crystal-con-
trolled calibrator. This has a 100 kc.
crystal which can be adjusted to zero-
beat with signals from WWV. The
crystal controls multivibrators which
provide additional calibrating signals
of 50 kc and 10 kc. Harmonics of these
various frequencies can be picked up
on any of the amateur bands of the
communications receiver.

The procedure with a crystal cali-
brator is fairly simple. First stabilize
the calibrator by letting it warm up for
about a half hour. In the meantime
tune in one of the WWYV signals on
your receiver. Attach a length of wire
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Cs, C14—100 pufd. mica capacitor

C1+—250 ppfd. mica capacitor

L:—28 t, #20 en. wound on 1" dia. ceramic
form, 28 t. per inch, winding approx. 1" long.
center-tap (see text)

RFC1—2.5 mhy. r.f. choke

S1—Seven-position rotary switch (see text)

Se—S.p.s.t. switch

Ji—Meter and key jack

Bi—1.5-volt penlite battery

Xtal.—See text

Vi—"p-n-p*’> transistor (Philco S$B-100. See
text for other types)

to the output terminal of the calibrator
and drape it near the receiver until you
can hear a beat between the calibrator
and the carrier of WWV. It is best to
wait for the period when the audio is
not being transmitted from WWV
otherwise you may be confused by a
beat with the audio tone from WWV.
Adjust the calibrator crystal frequency
to zero-beat with the WWV carrier.
The calibrator is now ready for use.

Depending on the dial and pointer
assembly selected, the method of plac-
ing the calibration marks on the dial
may present a problem. I made up a
half pointer which served as a straight-
edge for the marking pencil (see
Fig. 2). Later it was a simple matter
to replace the original pointer and line
it up accurately with a calibration
point.

Before starting the calibration, set
the fine tuning control, R;, to a mark
on the panel representing approximate-
ly its half resistance point. The original
purpose of this control was to permit
an external means of resetting the os-
cillator to correct for any drift caused
by temperature variation or change in
the battery voltage. Over the past
eleven months there has been no need
to use it, but it may be a worthwhile
feature with some of the less stable
transistors.

Let us now consider the calibration
of Range 4, the 3.5 to 4 mc. band. Set

Fig. 2. Temporary pointer for calibra-
tion. After dial is marked with pencil,
calibration may be inked with fine pen.

USE AS STRAIGHT
EDGE FOR PENCIL
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your receiver to 3.5 mc. and tune in
the 100 kec. signal from the crystal
calibrator. Do not use the 10 kc. mark-
ers at first because there is too much
of a chance for error. Now turn the
tuning control of the oscillator until
its output signal zero-beats the cali-
brator signal. Mark the oscillator dial.
Now tune the receiver slowly to 3.6
mc. and find the next 100 ke. signal
from the crystal calibrator and again
tune the oscillator to zero-beat the
calibrator signal. Place another mark
on the oscillator dial. Repeat this proc-
ess until the entire range has been
calibrated. It is a good idea to make
longer and heavier marks every 500 ke.
to reduce the possibility of errors when
you put in the 10 kc. calibration points.

Set the receiver back to 3.5 me. and
find the 100 kec. marker. Switch the
calibrator to give 10 kc. markers. With-
out touching the receiver you should
hear the 10 kc. signal. Set the oscilla-
tor to the 3.5 me. mark that you made
previously and make sure that you still
get a zero-beat at this setting. Now
advance the receiver, tuning very slow-
ly until you hear the next 10 ke.
marker at 3.51 me. Advance the oscil-
lator tuning slowly until it zero-beats
with the 10 kc. marker signal and
make the first 10 ke. calibration mark
on the oscillator dial. Repeat this
process until the entire scale has been
calibrated.

Since the 40-, 20-, and 10-meter
bands are harmonically related, the
calibrations can be derived directly
from the 80-meter calibration by set-
ting the pointer to the required 80-
meter calibration and making a mark
on the new scale, using the pointer as
a straightedge. If done carefully this
should be just as accurate as a direct
calibration and certainly will be a
great deal easier and faster.

If Range 3 has been accurately cali-
brated with the crystal calibrator, the
6- and 2-meter bands can be derived in
a similar manner but with less accu-
racy. For example, 144 mc. will be de-
rived from the 32nd harmonic of a
Range 3 fundamental. Dividing 144 by
32 gives 4.50 mc. This one is easy be-
cause it falls on an accurately cali-
brated point. But 145 mc. calls for a
fundamental of 4.53125 mec. which has
to be estimated. Intermediate points
between the 1 mec. steps will all have
to be estimates. The 6-meter band cali-
bration which is derived from the 12th
harmonic of Range 3 frequencies will
present a similar problem. If you have
receiving equipment for these bands it
is better to use the 100 kc. signals from
the crystal calibrator. The method
described can be used to locate the por-
tion of the dial that will contain each
of these band calibrations.

In order to place the 1l-meter band
on an uncrowded part of the dial, the
7th harmonic of Range 4 was used.
This puts 26.6 mc. at 3.8 mec. oscillator
fundamental which makes a convenient
starting point for the calibration of this
band.

(EpiTor’'s NoTE: Since the author’s

(Continued on page 169)
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T ansisto ized

N THE past few years there have
been a great many electronic photo-
flashes introduced on the market. A

look through the pages of a photo-
graphic magazine or catalogue will
disclose a great variety of features
to cover almost any picture-taking
problem.

Most units have provision for opera-
tion from a.c. power lines with some
operating from as many as five differ-
ent power-line voltages. The biggest
differences are to be found in the port-
able power supplies used. One of the
most economical battery methods is
the type using high-voltage dry cells.
These will give 1500-3000 flashes from
a set of $15.00 batteries, provided that
many flashes would be used before the
battery deteriorated from old age.
More economical for the amateur pho-
tographer is the low-voltage battery
type with a voltage step-up circuit.
Most of these use four or six flashlight
batteries.

The E-95 alkaline cells recently in-
troduced by Eveready should prove to
be popular for this service as they are
said to have higher load ratings and
more reserve energy. With these units
the cost per flash is greater but all the
energy is used from each battery with
little lost in battery deterioration. Re-
cently, rechargeable storage batteries,
particularly the nickel-cadmium type,
have come into general use. Most of
these systems have the battery charger
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Over-all view of the all-eleo-
tronic transistorized photoflash,
Note how the two power tran-
sistors are mounted outside case.

Power transistors replace the vibrator and a trigger
tube replaces delay relay in this all-electronic unit.

built in. While the rechargeable bat-
tery and charger cost more to start
with, battery savings should pay for
them in a couple of years normal use of
the equipment.

Most of these low-voltage-powered
units use a vibrator-transformer-recti-
fier combination to raise the low bat-
tery voltage to the higher voltage
needed to charge the energy-storage
capacitors. Some time ago several radio
manufacturers introduced the transis-
tor oscillator power supply for use in
car radios and mobile radiotelephones.
These supplies are more efficient of
space and power and by doing away
with mechanical parts, should greatly
reduce equipment failures due to vibra-
tor or dynamotor breakdowns. Last
winter it was decided to adapt this
principle to the photoflash the author
was building. The recent advertise-
ment of several transistor-operated
photoflashes seems to confirm the de-
sirability of this type circuit.

The photoflash to be described has
several features in popular use and
one, in particular, that is rare. Most
commercial units are designed for cam-
eras with “X" synchronization, but few
are available with delay circuits for
the many older cameras still in use.
Most of the portable units are rated
at 40 to 60 watt-seconds power
with the 100-watt-second or larger
units much more expensive. Most of
the author’s pictures are in color, so
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100 watt-seconds power was thought
desirable.

Until recently the power rating of
an electronic photoflash was given in
watt-seconds. This has given rise to
much confusion because of the many
variables that affect the effective
light at the film. The main problem
is the effect known as ‘reciprocity
failure.”

This effect is caused by the change
in film sensitivity under different
length exposures. The speed rating
given film is for a normal exposure and
with much longer or shorter exposures
the sensitivity does not remain the
same. With very fast shutter speeds,
as well as with the short duration of
light from a photoflash, less exposure
will result from the same amount of
light as from a more normal exposure
time. Thus, with two photoflashes of
the same watt-second rating, the one
with the longer flash duration will
result in a higher guide number. Flash
duration is determined both by voltage
and storage capacity with the dura-
tions approximately as follows: 250
volts, 1/500th—1/750th of a second;
450 volts, 1/750th to 1/1500th of a
second; and 2250 volts, 1/5000 to 1/10,-
000th of a second. Thus, unless extreme
action-stopping ability is needed, it
would seem better to use a lower volt-
age unit with more storage capacitance.

The light of most photoflashes is ap-
proximately the color of daylight, usu-

49


www.americanradiohistory.com

from

ally being a little on the blue side.
When using daylight color film, con-
sult the film data sheet for the prop-
er color-correcting filter to use.

The guide number for each type of
film is best determined by taking sev-
eral test pictures. The best test is to
have a person sit 10 feet from the cam-
era. Try exposures at several “f’ stops
ranging both above and below the esti-
mated exposure value. The “f”’ stop
number of the best picture multiplied
by 10 would give the guide number for
similar pictures in similar surround-
ings. In lighter or darker surroundings
or outdoors, adjustment should be
made for the light reflected from or
absorbed into the surroundings.

In building this unit it was decided
to use 450-volt components because
these are readily available from the
larger electronic parts houses at a
reasonable cost and also strike a good
balance between action-stopping and
guide number. For amateur use, the
lower voltage units might be better
but the parts are not readily available
to most of us.

This unit was first designed to use
four size “D” flashlight batteries but
when the storage battery became avail-
able at a reasonable cost, it was in-
corporated into the design. These dry-
charged bhatteries are available on the
surplus market. The battery charger
was built from the old reliable “junk
box.”

A.C. Power Circuits

The a.c. circuits are designed so that
the power is on all the time the line
cord is plugged in. This allows the
battery charging and flash circuits to
be used independently. The battery can
be charged while the flash circuit is
used and the flash circuit can be left
off while the battery is charged. The
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Here the cover has been removed
the flash head assembly.

battery charging circuit is designed
for slow charging and cool operation.
The charging rate here is about 0.2
amp., which will bring the battery up
overnight. The charging rate could be
as high as 0.5 amp. but this creates heat
and causes bubbling in the battery,
which can cause acid to blow out even
though the battery is spillproof in any
position unless it is overfilled. Almost
any small 6-volt battery-charger recti-
fier can be used. Although most charg-
ers use more a.c. voltage, the one dia-
grammed has worked satisfactorily for
some time. The charge switch should
be turned off when the line voltage is
removed to avoid discharging the bat-
tery through the back leakage of the
rectifier,

The two transformers could be com-
bined with the secondary winding
wound to deliver the high voltage di-
rectly to a straight rectifier and the
oscillator primary doubling as the bat-
tery-charger winding. This would in-
crease the efficiency, but would
probably weigh as much as the two
smaller transformers and would great-
ly complicate the switching as most of
the transistor leads would need to be
hroken for a.c. operation.

Transistor Power Circuits

The transistor circuit was developed
with the help of a CBS-Hytron booklet
entitled “Transistor Power Supplies.”
The transistors are mounted on the
end of the box to aid in keeping them
cool. They are insulated from the box
by mica washers. The bolts are in-
sulated from the case by insulating
tubing and fiber washers under the
nuts. Do not use fiber washers be-
tween the transistors and bolt heads,
as connection to the transistor col-
lectors is made to these bolts inside the
box. A terminal strip is mounted on
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Interior view of power supply unit shows the storage battery.

these bolts inside the box. The ends of
the primary transformer winding are
soldered to these terminal mounting
lugs and thus to the transistor collec-
tors through the transistor shell and
mounting bolts. The rest of the tran-
sistor circuit components are mounted
on this terminal strip.

The bias resistor, R, should be ad-
justed to limit the collector current to
2 amps. and the base current to 100
ma., but should not be any less than
30 ohms. Excessive current drain will
generate heat and ruin the transistors.
The value of R: will have some effect
on the output voltage so it can be ad-
justed a small amount, if required, to
provide as close to 450 volts output as
possible.

If faster recycling time is wanted,
several higher powered (and higher
priced) transistors are available which
will handle more current. The author
didn’t think this extra cost justified.

Power Storage Circuit

By opening 8: the flash power is cut
in half for close-up work or fast black-
and-white films. (CAUTION: Never
close switch S: without turning unit off
and holding push-button S; down for
ten seconds to equalize the charge in
the two capacitors. Failure to do this
would cause an extremely heavy cur-
rent surge through 8. causing break-
down of the switch.)

The Sprague FF-1 capacitors, Ce, Cs,
made especially for photoflash work,
have very low leakage current. A sub-
stitute could be built up from regular
TV capacitors which would cost a little
less, but would take up more room and
leakage current might wipe out the
current savings made by the transis-
tors. When operating on battery,
standby current can be cut by shut-
ting off the power, once the capacitors
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are charged, and switching on the pow-
er for a few seconds often enough to
maintain working voltage. The bat-
tery will last many hours under these
conditions.

The power storage capacitors should
be completely discharged before work-
ing around them. Remember that they
store enough energy to burn the end
off a screwdriver, so caution is very
much in order. A 5000- to 6000-ohm,
10-watt resistor plugged into the socket
SO, will bleed this charge off safely in
a minute or two.

Because of the high current at the
moment of firing, the wires from the
storage capacitors to the flash tube
should be as large as is practical to
make them.

Flash Head

The ready light and trigger circuits
are contained in the flash head. With
a little care, the components can be
built into a flash gun built to hold two
size “C” cells.

The ready light is set to start blink-
ing at 380 volts and will light almost
continuously at 450 volts. At 380 volts
the light should be within one-half stop
of maximum value. Due to variations
in bulbs, resistors, and capacitors, some
adjustment of parts values may be re-
quired here to get the proper voltages
at PL..

The flash tube, V, is triggered into
conduction by a sharp, high-voltage
pulse which is obtained from the dis-
charge of C. through V. and the low
side of Ts. This current through the
low side of T causes a high voltage at
the trigger anode through autotrans-
former action. The wvoltage on C:
should be 175-185 volts for dependable

action. V, a gas-filled trigger tube,
limits current at the shutter contacts
so there is little chance of damage.
By varying the time-constant of R, and
Cs, almost any delay can be provided
to meet the requirements of any cam-
era. The circuit diagrammed provides
5 milliseconds delay to match the “F”
sync on the author’s camera. Closing
switch S; removes the delay for newer
cameras with an “X” flash setting. Re-
sistor R; is used to dissipate the leak-
age current of V, which would other-
wise charge Cs to trigger potential and
cause the unit to flash by itself. Parts
values here may need to be juggled a
bit so you should check for proper ac-
tion with your camera. There are sev-
eral time-delay relays on the market,
but they require batteries and other
parts which take much more space
than the miniature 7-pin 5823 tube.

The voltage-divider resistors and the
capacitors are mounted on a terminal
strip fastened to the back of the case.
The NE-2 bulb is glued in place over
a hole drilled in the back of the case.
S5 is a small s.p.s.t. slide switch and is
also mounted through the back of the
case.

The Kemlite DX flash tube proved to
be the proper size for the author’s
flashgun and had the advantage of
having the trigger transformer, 7%,
built into the base and a pyrex glass
shield built over the coiled glass flash
tube. The old socket was removed
from the flash gun. A ring approxi-
mately 3” wide was cut from an old
tube base and glued to the flash tube
base. After the wires were soldered
to the pins, the whole assembly was
glued to the back of the case. For
mounting in other flash guns, other

flash tubes having smaller wafer bases
are available. They will require a
trigger coil such as the Stancor 6426 or
an “O.K. Junior” model airplane spark
coil. This should be mounted close to
the tube and should naturally be well
insulated.

The flash head pictured had the cam-
era connections in the mounting clip
S0 no connecting wire was needed for
the camera. It may seem advisable to
add a small push-button switch across
the camera contacts for the times
when open flash operation is desired or
required.

Construction

The oscillator transformer was made
from an old TV booster (Alliance
Model AB-5) power transformer. The
old windings were discarded and new
coils were wound. The new windings
are wound on a spool-shaped fiber form
made to fit the old transformer core
which measured %" x 7%”. The leads
are brought out the end of the form.
Be sure that the holes for the leads are
not on the side where the core will be
when it is re-assembled. The primary
winding, consisting of 50 turns of #16
enameled wire center-tapped, is wound
first. Next wind the feedback winding,
which will be 12 turns of #28 enameled
wire with a center tap. The secondary
winding consists of 810 turns of #30
enameled wire. Each winding should
be liberally coated with varnish or
quick drying cement to prevent vibra-
tion during operation. The windings
should also be separated by a layer of
insulating tape. The core pieces should
also have a light coat of varnish or ce-
ment during assembly to prevent vi-

(Continued on page 139)
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POWER SUPPLY
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R:—33 ohm, 2 w. res.
—1.5 megohm, V5 w. res.

Rs—3.3 megohm, Y5 w. res.

Ry—2.4 megohm, Yo w. res.

Rs—10 megohm, Y5 w. res.

Re—3.9 megohm, Vo w. res.

R7—4.7 ohm, 2 w. res.

Rs—5600 ohm, 2 w. res.

Ro—22 ohm, 2 w. res.

C1—.05 ufd., 200 v. capacitor

C:—.25 ufd., 400 v. capacitor

C3—.0022 ufd., 400 v. capacitor

C,—8 ufd.. 150 v. elec. capacitor

Cs;—8 ufd., 350 v. elec. capacitor

Cs, C7—525 pfd., 450 volt photoflash capacitor
(Sprague FF-1)

SO—Flush-mounted socket

SO.—9-foot TV cheater cord

Pr—Plug to match SO:

P:—TV interlock socket

St—D.p. 3-pos. toggle switch,
position

S2, Si—S.p.s.t. toggle switch

Ss—Momentary contact push-button switch

S;—S.p.s.t. slide switch

PL;—Neon pilot light (NE-2)

SRi, SR:, SRs—635 ma. selenium rectifier

SR;—6-volt, .5 amp bridge rectifier

Bi—6-volt storage battery (Willard NT-6, see
text)

T:—Special trans. (see text)

T:—Fil. trans. 6 v. @ .5 amp.

Ts—Trigger trans. (part of V1)

Vi—“Kemlite DX flash tube (Sprague #FA-
100), with trigger trans. Ts

Ve—5823 trigger tube (RCA)

Vs, Vi—2N256 transistor (CBS-Hytron)

1—4" x 5" x 6” metal box

center

“off”
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ARNEY STRODE into the service
B shop with a heavy scowl on his usu-

ally pleasant Irish face. He slam-
med his tube caddy down on the kench
with a thud and announced to Mac, his
boss, ‘“There’re times when I'd like to
be a Purple People Eater, and this is
one of 'em.”

“Now, now, Flamehead,” Mac said
soothingly; “don’t go popping your cute
little cork. Just tell old Uncle Mac all
about it.”

“Well, the first call this afternoon
was to a third-floor apartment. The
guy who opened the door was big
enough to eat hay, and he'd obviously
been having a bout with strong drink.
What's more, he was losing. Anyway,
his set was a real mess. The back was
off, and a tell-tale little screwdriver
was lying on the floor behind the set.

“I plugged in a cheater cord and
turned the receiver on. There was no
raster and for an obvious reason: the
low-voltage rectifier was dead. A new
tube took care of that, but it didn’t pro-
duce anything worth calling a picture.
That lush had turned every trimmer
screw he could find, and he had found
most of them. Only the poorest quality
picture could be seen at all, and you
had to look quick to see that, for it
wouldn’t stay in sync either vertically
or horizontally. No audio could be
heard at all while that nervous picture
was flitting around the screen.

“I explained to the man that the set
had to go to the shop to be completely
aligned. Of course I made no mention
of knowing he had fouled it up. That
idea went over like one of our first
moon-shots. ‘Oh no you don’t, Buster!
he growled through about a four-day
growth of beard. ‘T’'ve been through
that gotta-take-it-to-the-shop routine
before, and I'm having no part of it.
Either I watch a fight on that set to
night or you’re going to take part in
one right here and now. Which is it
going to be?’

“Well, T wasn’'t scared of the joker,
although he did look bigger and mecan-
er than any character I've seen on
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People!

‘Gunsmoke;’ but I was afraid that if
I had to slap him around a little we
might mash up some of your expensive
instruments.”’

“That was mighty thotty of you,
Red,” Mac said with a perfectly
straight face.

“So I said I'd run down to the truck
and fetch my if. signal-tracer probe
and see what I could do, but he
wouldn't sail for that either. He took a
key out of his pocket and locked the
door and then laid the key on top of a
little end table. “When I see a good pic-
ture on that screen, you're free to pick
up the key, unlock the door, and walk
out of here,’ he said; ‘but you ain’t
going nowhere until that set is working
like it should. Now get busy!

“I don’t mind telling you I was be-
ginning to feel sort of trapped. I know
it sounds crazy, but that drunk seemed
to be getting bigger by the minute. I
set the mirror up in front of the re-
ceiver and began trying to reset the
trimmers, but you know how hopeless
that is. Just when I was starting to
sweat blood he got a call on the tele-
phone in his bedroom. Apparently it
was from his bookie who wanted some
scratch before taking any more hets.
This annoyed my charming friend more
than a little, and while he was tracing
the ancestry of the bookie in great de-
tail, he forgot about me. That was all
the break I needed. I grabbed that key
and tore out of there like a big bird;
and T'll bet I hold the world’s record
for going down three flights of steps
handicapped by a tube caddy.

“I was real shook when I got down to
the truck; so I just sat there and sim-
mered down for a few minutes. Then
I decided to call on the next person on
the list. It was quite a relief to discover
this one was a frail little old lady living
in a beautifully furnished home. Her
set was also dead picture-wise, but the
sound was okay. The horizontal-oscil-
lator tube was stone cold, and a new
one brought everything back to normal.
As I started replacing the screws in the
back, she got out her pocketbook and
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asked what she owed me. I quoted her
our standard minimum service charge
plus the cost of the tube.

“Man, her hackles rose at once! She
announced flatly that she had no inten-
tion at all of paying for the service
charge. She said she would pay for the
tube, and she counted the money for
that out on the table; but she said she
was not going to pay any service charge
for merely pulling one tube out of a
socket and putting another one in. And
that was that!

“I tried to explain to her about our
cost of doing business: rent, salaries,
telephone, instruments, advertising,
service literature, insurance, truck
maintenance, and so on; but it made no
impression on her at all, Mac.” Barney
broke off plaintively, “do women ever
really listen to men?”

“Try asking one to marry you and
you'll find out,”” Maec said with a
chuckle; “but how did this soap opera
come out? Did our heroine thwart the
scheming villain and save her precious
gold ? Or did the cad insist on his pound
of flesh? Where is the new tube?”

“Right here,” Barney said as he
patted the tube caddy. “‘After I had ex-
plained until I was red in the face and
she still said she was not going to pay
a cent of service charge, I decided she
either was going to pay for it or have
a dead TV set. I simply took out the
new tube and replaced the old one and
replaced the back. She was so busy giv-
ing me a hard time that she didn’t
notice what I was doing. Then I said
just gently and politely as I know how:
‘Madam, there is your set exactly as I
found it. If you can find a service tech-
nician who will locate the trouble and
repair it free of charge, more power to
you; but we can’t do things like that
and stay in business—and we intend to
stay in business.” Then I took off and
came straight here. I had made two
calls and used up most of the afternoon
without making you a dime; so I de-
cided this simply wasn’t my day. What
would you have done with that stub-
born old lady ?”

“Exactly what you did,” Mac an-
swered promptly. “We can’t start al-
lowing our customers to set or alter
our charges. Let one of them browbeat
you out of your honest charges, and
the word is passed around. By some co-
incidence you seem to have hit two
off-beat characters in succession. Actu-
ally there are not too many of these,
but there are some. They are not de-
sirable customers iu any sense of the
word; for, no matter what we do, they
are never satisfied. The sooner they
stop wasting our time, the better off
we are.”

“I like the technical part of radio and
TV servicing, but I certainly don’t get
a large charge out of wrestling with
customers,” Barney observed. “It’s the
people who take pleasure out of this
game.”

“You say that now because you're
still smarting from those two experi-
ences; but I know you well enough to
be sure you really do like people and

(Continued on page 157)
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WILL BE “BONUS™ YEAR FOR READERS OF
RADIO

&T NEWS

To Make It Even More Helpful...More Informative Than Ever Before

RADIO & TV NEWS FOR 1959

will present

Here’s a new and exclusive feature you won’t want to miss! Printed on this 2-color gatefold
is the first in a series of six design charts that will appear in RADIO & TV NEWS during 1959,
Each will cover a specific area of interest in a clearly understandable, easy-to-read graphic
form, to keep you up-to-the-minute on pertinent reference data.

This new “‘bonus’’ feature gives tangible proof that RADIO & TV NEWS. will offer greater
value in 1959 than ever before —dramatic evidence that it will go all out to maintain its
position as the most informative, most widely read magazine in the field.

Here is a brief summary of areas to be covered in upcoming Design Chart issues:

1959 SOUND (See reverse side.)
FEB.
V.H.F. TV SPECTRUM AND INTERFERENCE CHART: With emphasis on the v.h.f. TV
spectrum, this chart covers all frequency allocations from 1 to 300 mc. It has been designed
1959 to simplify the complex problems of tracking down TV interference signals, whether they
MAR originate inside the receiver or are of external origin. The information-packed series of
Y charts, which includes a graph for rapid determination of harmonics and subharmonics,
is a useful reference in solving interference problems.
HI-FI CROSSOVER NETWORKS: This design chart is a compilation of tables and
1959 charts that will be extremely helpful in designing and building your own two-way speaker
Mﬁj‘ crossover networks. Both 6 db and 12 db per octave designs are included together with

detailed information for determining the proper value of capacitance required and
inductance of the coils for matching speakers of the same impedance. Complete details
on winding your own coils are provided.

COLOR CODES: Furnishes complete data for determining exact marked values of
resistors and mica, paper, and ceramic capacitors. Also included are color codes of
1959 leads for determining various windings on power, audio, and i.f. transformers. Proper
J“[.T color code for circuit wiring is also shown, along with resistance taper curves of rheostats
and potentiometers.

1959
SEPT (To be announced in future issues of RADIO & TV NEWS.)

1959 (To be announced in future issues of RADIO & TV NEWS.)

NOV.

&&=

For the most complete and authoritative information in the field, be sure to get
every monthly issue of RADIO & TV NEWS. And for Design Chart “bonus’’ issues,

make it a special point to look for RADIO & TV NEWS in March, May, July, Septem-
ber and November!
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Yaltage
Ratio
[Egual
Impedance)

1.000
0.989
0.977
0.966
0.955
0.944
0.933
0.923
0912
0.902
0.891
0.841
0.794
0.750
0.708
0.668
0.631
0.596
0.562
0.531
0.501
0.473
0.447
0.422
0.398
0.376
0.355
0.335
0.316
0.282
0.251
0.224
0.200
0.178
0.159
0.141
0.126
0.112
0.100
3.16x1072
1072
3.16x103
1073
3.16x10~*
10—¢
3.16x10—°
10—°

3.16x10°

1078

DECIBEL TABLE

Fower db
Ratio +

1.000

0.977

0.955

0.933

0.912

0.891

0.871

0.851

0.832

0.813

0.794

0.708

0.631

0.562

0.501

0.447

0.398

0.355

0.316

0.282

0.251

0.224

0.200

0.178

0.159

0.141

0.126

0.112

0.100

0.0794
0.0631
0.0501
0.0398
0.0316
0.0251
0.0200
0.0159 18
0.0126 19
0.0100 20
10°® 30
10— 40
107° 50
10°° 60
1077 70
108 80
107° 90
1071 100
10~ 110
10712 120

Moo monsno oS i oo -Ton 5 b b

Pt b ek b ek e e
NOUAWNHOOOPPNNOOUNERWYNNLHOOSPO00000

Voltage
Ratio
{Equal
Impedance)

1.000
1.012
1.023
1.035
1.047
1.059
1.072
1.084
1.098
1.109
1,123
1180
1.259
1.334
1.413
1.4494
1.585
1.679
1.778
1.884
1.995
2.113
2.239
2.371
2.512
2.661
2.818
2.985
3.162
3.55
3.98
4.47
5.01
5.62
6.31
7.08
7.94
8.91
10.00
3.16x10
10°
3.16x10°
10°
3.16x103
10¢
3.16x10*
10°
3.16x10°
10°
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Power
Ratio

1.000
1.023
1.047
1.072
1.096
1.122
1.148
1.375
1.202
1.230
1.255
1.413
1585
1.778
1.995
2,239
2,512
2.818
3.162
3.548
3.981
4.467
5.012
5.623
6.310
7.079
7.943
8.913
10.00
12.6
159
20.0
25.1
31.6
39.8
50.1
63.1
79.4
100.0
103
10*
10°
10°¢
107
108
10°
1010
1011
1012


www.americanradiohistory.com

By SIDNEY C. SILVER
Service Editor, RADIO & TV NEWS

in the country today (and prime

target of the “exposé vendors”) is
television servicing. There are several
reasons why this is so—most of which
the technician is helpless to combat.
The attitude of most people toward
their investments in household equip-
ment was born in the era of the cast-
iron cookstove and nourished in the
period when “Model T’s” lasted a gen-
eration. This same feeling toward the
“permanence” of household appliances
exists today despite the fantastic com-
plexity of even the most commonplace
conveniences—the automatic washer,
automatic range, refrigerator, or the
TV receiver.

With operating conveniences and
automation have come intricate and
delicate components, but for some rea-
son some people fail to appreciate this
distinction and resent any demands on
their pocketbooks for maintenance and
repairs. True, the cast-iron cookstove
lasted through several generations but
a “lid lifter” was the only “control”
needed. Today’s appliances aren’t “gim-
micky”—they are wonderfully complex
—and some toll must be exacted for
such convenience. Preventive mainte-
nance is virtually obligatory but how
many people ever think twice about
having a “1000 mile” check made on
their TV sets the way they do when
the oil in their cars needs draining.
The normal attrition of parts eventu-
ally leads to that inevitable evening
when the TV set breaks down. Instead
of recalling the many, many hours of
uninterrupted pleasure that has been
his, the set owner has a tendency to
“blow his stack” and cuss out the set
maker, his service technician, and the
man who sold him the set.

Into this atmosphere thick with re-
sentment and a built-in “chip on the
shoulder,” the service technician lugs
his tube caddy and test equipment and
woe unto him if he is unable to restore
service by a simple and relatively in-
expensive repair! He is accused of the
most heinous malpractices and dubbed
a “gyp artist” of the first water—yet in
actual fact, according to figures re-
leased by the U. S. Bureau of Labor
Statistics and other sources, the TV
service technician, on the average, does
not fare as well as the electrician, ga-
rage mechanic, carpenter, and plumber
—occupations that generallv require
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0NE of the most maligned professions

less in the way of formal training.

The low income of the average serv-
ice shop helps to explain some of the
other deterrents to employment in the
servicing field. The 40-hour, 5-day
week is virtually unheard of in this line
of work. Industry figures also support
this statement. The service dealer-
owner must put in many extra hours
to keep his head above water. In addi-
tion, the mortality rate for independ-
ently owned electronic service shops is
well above the national average for all
small businesses—part of which can be
attributed to the difficulty in securing
and holding competent help. Electronic
technicians — including shop owners
who have closed their doors—tend to
wind up as employees of large elec-
tronic manufacturing plants where the
pay is good and their time after their
daily stint is their own. This is a
strange pattern for an industry that
has been charged with growing fat at
the expense of the set-owning public!

A TV service-shop owner must pay
rent, support at least one truck, keep
on hand an incredible variety of re-
placement parts, and own and maintain
a complement of complex and expen-
sive test equipment along with other
specialized shop paraphernalia. The
leader of one of the nation’s foremost
service associations insists that no one

www americanradiohistorv. com

Despite howls about the service "racket," few
service dealers get rich. Here are some reasons.

can say he’s really in the service busi-
ness until he has tied up at least $10,-
000—even if his customers can’t see
this investment and would probably re-
sent any hint that the amortization of
this cost should be included in his serv-
ice hill.

In connection with this, consider the
fact that set manufacturers who main-
tain their own service departments re-
port that it costs just a little under $7
to have one of their technicians make
a call—even before he does a single
thing to the set. Playing a little closer
to the vest, the independent can often
reduce this minimum but what he is
able to charge still won't make him
rich. Including both house calls and
bench service, the average shop can
handle about eight to ten completed
jobs per day per man. The average
charge to the customer in a metropol-
itan area sampled by Rapio & TV NEwsS
is approximately $13 or $14. Out of
this must come the cost of tubes and
other parts used in completing the re-
pair. Service-shop owners in the area
polled claim that, once they have taken
out the minimum salary of $85-$90 to
which they are certainly entitled, very
few of them can show a gross profit of
ohe per-cent!

Although great financial rewards are
not the lot of the average technician,
many men cling to their profession be-
cause of the emotional satisfactions to
be derived from working on interesting
equipment and in being “their own
boss.”

Like the traditional American privi-
lege of “damning the government, the
utility companies, and local transit sys-
tems,” when the chips are down most
customers are basically satisfied with
the service they receive from their
television sets and the men who keep
them in top working order. RCA’s
annual poll of the set-owning publie
indicates that well over 90 per-cent of
those contacted feel that they are get-
ting competent service and are not
being overcharged—a figure which re-
futes the widespread but apparently
irresponsible charge that technicians
are waxing fat at the expense of their
innocent and non-technically oriented
customers! We have always insisted
that such charges are false and we will
continue to do so! One rotten apple
doesn’'t mean the whole barrel is bad.
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By PAUL F. HILLE, Jr.

Polarad Electronics Corp.

various systems of transmitting sig-

nals for stereo and multiplex appli-
cations, now we can turn our attention
to the receiving equipment for such
services.

IN THE first article we discussed the

Receiver Considerations

The first problem encountered in the
design of a multiplex receiving system
involves the basic FM tuner used to de-
modulate the main FM carrier. Since
most people will be using conventional
home receivers rather than commercial
units designed exclusively for subchan-
nel applications, little can be done to
improve otherwise faulty characteris-
tics of such equipment. We shall there-
fore restrict our discussion to a tabula-
tion of important receiver require-
ments which are prerequisite to good
multiplex reception.

From a study of Bessel tables relat-
ing to the modulation index of the
main FM carrier, it can be shown that
the maximum theoretical bandwidth
required in the transfer networks of a
tuner operating from a transmitter in
the standard 88-108 mc. FM band is
approximately 240 kc. This means that
the ideal receiver would have i.f. trans-
former characteristics such that the

Top-chassis and bottom-chassis views of one of the aquthor’s mutiplex adapters whose circuit is shown in this article.

FM Multiplex-lts present

Part 2. Receiving circuits and adapters that may
be used to obtain stereo from a single FM station.

flat-top response would approach this
figure. In practice, however, many re-
ceivers do not come this close because
of the cost of achieving high gain-band-
width products. FM tuners which are
designed solely for multinlex incorpor-
ate the most desirable characteristics
possible since the end result must be
sufficiently good to compete with other
forms of communication which may
have technical advantages in other
respects.

Referring to Table 2, it may be ob-
served that for the higher subchannel
center frequencies it is desirable to
maintain a transfer bandwidth some-

Fig. 5. lllustrating separation of sim-
plex audio and subcarrier information in
multiplexing adapter. This figure from
Part 1 is repeated here for convenience.

!
|II|H
”nI" 'l|, qunn'hh'
e an
a) {8}
VR O WA — D)
[{9)] ()]

Pl

www americanradiohistorv.com

what in excess of the required value
for effective main-channel reproduc-
tion. The significance of the figures
given for circuit bandwidth lies not
only in the amplitude characteristic of
the circuit but, of greater importance,
in the phase characteristic as well. A
narrow passband necessarily involves
an undesirable phase response at its
skirts and it is this phase characteris-
tic which produces the major part of
the crosstalk difficulty associated with
multiplex operation. The significance
of this fact may be realized if it is re-
called that a frequency-modulated
transmission maintains its relative in-
sensitivity to noise and interference
only because of two major considera-
tions: the ability to amplitude limit
without ostensibly affecting the modu-
lation product and the fact that a wide-
band spectrum exists where the modu-
lation energy may be dispersed to
avoid concentration of noise and inter-
ference components.

If either of these factors are ad-
versely altered in transmission or re-
ception, the entire system suffers
degradation. Since the frequency-mod-
ulation process is one in which phase
relationships play a major part, it may
be said that non-linearities in this do-

kany 4 o
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main must be as closely restricted as
are amplitude distortions in AM trans-
mission systems. This consideration is
especially important in the subecarrier
portions of the multiplex receiver, as
will be pointed out later.

Returning to the tabulations of
Table 2, it may be seen that for a sub-
carrier frequency of 67 kec. (which is
one of the more common frequencies
associated with background music
services) at 30% main carrier modula-
tion, it would be necessary to have an
i.f. bandwidth of approximately 270 kec.
in the FM receiver. It is also impor-
tant to realize, however, that the dis-
criminator slope characteristics in the
tuner need be only as wide as the peak-
to-peak frequency deviation of the
main carrier which is caused by the
subcarrier operation. In this case, the
slope characteristics should have a
linear range of .30 x = 75 kec. = 50 kc.
This value is independent of the sub-
carrier frequency and dependent only
upon the degree of main-carrier modu-
lation. The prevailing concept that the
FM tuner discriminator be as wide as
possible is not necessarily true. As a fi-
nal word on this point, let it suffice to
say that the 100 ke. bandwidth value for
the discriminator slope is the maximum
required value for present-day multi-

Fig. 6. (A) and (B} compare conventional
crystals and zener diodes. The latter op-
erates in the same manner as a VR tube
in that its dynamic resistance is very low
over the regulating region. (C) shows
the circuit of a series zener diode limiter
of the type used in the multiplex adapt-
ers. (D) and (E) show the voltage in-
put to such a circuit along with output.

the secondary channel consists of modu-
lation energy comprising the sidebands
associated with a supersonic audio
tone, this tone must first be isolated
from the demodulated main-channel
audio material over the range 20 to
15,000 cps. Since we are dealing with
audio frequencies, this process is quite
simple and may be approached from
several directions. Some engineers pre-
fer the use of a high-pass filter which
removes the main-channel audio mate-
rial and leaves the entire SCA (Sub-
sidiary Communications Allocation)
band unaffected. This method has the
advantage that the phase linearity of
such a system may be exceptionally
good when properly designed. Disad-
vantages include the relatively high
cost of acceptable filters, their bulk,
and the undesirability of allowing
an infinite noise bandwidth. Other de-
sign alternatives include transformer-
coupled amplifier stages which have
the advantage of superior gain over
that of the filter configurations. The
phase response at the skirts of tuned
transformer-coupled stages is anything
but desirable, however, so this method
must, of necessity, be restricted to usec
with low deviation systems. Fortunate-
ly, most FM transmissions in the SCA
band have this characteristic at the

served that complete loss of the sub-
carrier may quite easily occur at the
output of the tuner demodulator if in-
put stages in the multiplex adapter are
overdriven. Consider the situation as
diagrammed in Fig. 5. (A) shows the
audio signal at the discriminator out-
put of an FM tuner when no subcarrier
is being transmitted by the station.
This waveform represents audio infor-

.mation on the main FM channel. When

the subcarrier operation is initiated,
the supersonic frequencies ride on top
of the original audio signal, as shown
in (B). The relative amplitude of the
subcarrier represents the maximum
30% allowable modulation. If the sub-
carrier is properly separated from the
main-channel audio, as just outlined, it
will emerge as shown in (C). However,
if the input stages in the multiplex
adapter are overdriven by the large
amount of main-channel audio signal
in comparison with the relatively smal-
ler subcarrier component, it is conceiv-
able that a portion of the subcarrier
might be eliminated, as shown in (D).
The dotted line in (B) represents a
typical tube cut-off point which could
produce the effect of (D). This fault
would be readily ascertainable in the
output of the secondary channel as ex-
treme  distortion and crosstalk, the

Fig. 7. Three types of limiter-detectors suitable for use with multiplex transmissions.
(A) uses a 6DT6 {or 6BN6) and is the circuit used in Fig. 9. (B) is a push-pull
derivative of (A), and since it provides both ouiput polarities, it is suited for “sum
and difference” method. L; and C. are tuned near the subcarrier or if. center
frequency and then damped to desired bondwidth. Quadrature capacitor C,
should then be made equal to about % of C.. (C) is a monostable multivibrator
detector which produces 10 usec. pulses. It is suited for the entire multiplex
band with a 3v./kc. sensitivity. R, is current dropping resistor for zener diode.
Primary coil of RCA “Synchrolok” horizontal oscillator transformer is used for L.
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Note: The tubes used are as follows:
(A)6DT6 or 6BNS, (B) 6BUS, (C) 12AT7.

(a)

plex operations since the FCC currently
limits modulation of a main FM carrier
by a subcarricr, or group of subcarriers,
to a maximum algebraic figure of 30%.

Once it has been established that
the basic FM tuner is capablc of pass-
ing the required sideband energy to the
discriminator without phasc deteriora-
tion and the slope of the detcctor is
adequate for satisfactory demodula-
tion, the factors which will lead to a
decisiorn: on the type of multiplex adapt-
er to be used may be cvaluated. Since
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present time so this latter approach
would seem to be the most logical as
far as cost and over-all performance
are concerned.

A particularly important point in the
process of separating the subcarrier
from the main-channel audio compo-
nent concerns the undesirability of in-
troducing amplitude non-linearity in
the early stages. Although amplitude
variations can theoretically be elimi-
nated from the modulated subcarrier
by subsequent limiting, it must be ob-
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latter being characteristically related
to the main-channel program content.
To eliminate this difficulty, it is always
desirable to include an input po-
tentiometer in the multiplex adapter
circuitry.

To further assure the greatest pos-
sible limitation on main-channel-to-
subchannel crosstalk, it is also impor-
tant that the point of subcarrier take-
off in the FM tuner occur before the
customary introduction of receiver
de-emphasis. Most conventional FM
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tuners employ a roll-off network, con-
sisting of a series resistor followed by
a shunt capacitor, which is placed in
the immediate circuitry associated
with the receiver discriminator or
ratio detector. These components may
usually be spotted by observing series-
shunt configurations which approxi-
mate: R (ohms) x C (¢fd.) = 75. Under
no circumstances should r.f. bypass ca-
pacitors directly at the outputs of re-
ceiver demodulators be removed as this
will adversely affect the detector re-
sponse and may also cause r.f. regen-
eration in the receiver. Most late-model
FM tuners are equipped with an output
jack marked “multiplex” which is de-
signed to provide easy remova! of the
desired signals.

Limiters

Since the subcarrier is, in effect, an-
other FM signal, it must be treated
with the same care as the main-channel
carrier if the modulation energy is to
be removed without undue distortion.
After separation and amplification, it
is advisable to limit the subcarrier.
This removes not only any superim-

posed impulse noises that have passed
through the tuner limiters but will
also help to eliminate amplitude varia-
tions caused by improper transfer net-
works in the adapter. It must not be
expected, however, that the limiter
will eliminate distortion caused by am-
plitude modulation and accompanying
phase distortion due to such effects.
Since the subcarrier frequency modu-
lation may occur over a comparatively
narrow spectrum, it can be considered
to be a form of narrow-band FM in
which phase distortion elements must
be kept low. One of the proposed
systems of stereo multiplex transmis-
sion attempts to alleviate this situation
by deviating over the complete SCA
band with a subecarrier centered at
approximately 50 kc. Whether this
system is adopted (with its subsequent
effect on other commercial services in
the SCA band) remains to be seen.
Table 1 in Part 1 showed the neces-
sary amplifier bandwidths for three
modes of frequency-modulated sub-
carrier operation. The table gave data
for a subcarrier with a peak-to-peak
deviation of 3.5 ke. which is normally

»

Table 2. Sidebands, bandwidth for FM signal with single subcarrier (30% modulation).

SUBCARRIER MODULATION NO. OF SIDEBAND PAIRS REQUIRED CIRCUIT
FREQUENCY INDEX GREATER THAN 1% OF BANDWIDTH
(ke.) UNMODULATED CARRIER (ke.}

27 0.84 3 162
38 0.59 2 152
49 0.46 2 196
58 0.39 2 232
67 0.33 2 268
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used in cases where an FM station
transmits three multiplex channels.
The modulation index 8 (beta) is the
ratio of the peak deviation of the sub-
carrier to the audio modulating fre-
quency or AF/f. For values of 8 higher
than about 25, the required -circuit
bandwidth approaches the value of
peak-to-peak subcarrier deviation.
Table 1 includes data for the case
where the subcarrier has a peak devia-
tion of + 8 kec. which is the value
used by FM stations with two mul-
tiplex channels as well as the band-
width required for the wide-band FM
subcarrier transmission system pro-
posed for “sum and difference” stereo
transmissions. (See Part 1 of this series
for Table 1.)

It will be noted that some sidebands
extend into the simplex band and will
be lost when the subcarrier modula-
tion is separated from the main-chan-
nel detected audio in the multiplex
adapter. Since these sidebands will
only be produced with unusually high-
energy, high-frequency audio modula-
tion, the resultant distortion will not
ordinarily show up in normal trans-
missions. Since the data given in Table
1 is not dependent upon the subcarrier
center frequency (provided that it is
high enough to contain the desired
peak deviation), the values shown may
be used to determine the appropriate
multiplex adapter bandwidth for a par-
ticular type of station operation. The
slope of the multiplex detector must be
linear only over the value of peak-to-
peak subcarrier deviation, not over
the entire sideband distribution band-
width.

A simple and extremely effective
limiter, which is ideal for use in multi-
plex adapters, is shown in Fig. 6. This
configuration makes use of the trans-
fer characteristic of two zener diodes.
These are voltage reference elements
which find use in many applications
previously restricted to gas regulator
tubes. The zener diode possesses the
advantage of effective operation at
voltages as low as a few volts. The
types which are used in the circuits ap-
pearing in this article have a break-
down voltage of approximately 6.5
volts and may be accurately matched
for symmetrical limiting that may
be a decided advantage in connection
with certain types of detectors which
require this characteristic for optimum
performance. The zener diode limiter
has another advantage in that its op-
eration does not involve undesirable
phase shifts which might cause ob-
jectionable distortion in the detector
output.

FM Detectors

After limiting, the subcarrier may be
passed directly into an FM detector (if
it is frequency modulated as are the
current transmissions in the SCA
band). The conventional demodulators
used in standard FM tuners, such as
the ratio detector and Foster-Seeley
discriminator, are unsatisfactory for
use in multiplex adapters since it is
practically impossible to obtain the nec-
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essary transformer phase and coupling
relationships at the subcarrier frequen-
cies normally used in the SCA band.
One type of FM detector particularly
suited to low-carrier-frequency opera-
tion is the quadrature-grid type shown
in Fig. 7. This demodulator may exist
in several variations as shown in (A)
and (B). While their operation at nor-
mal FM and TV if. frequencies may ap-
proach true quadrature-grid perform-
ance, they are actually switching
demodulators in low-frequency applica-
tions such as those found in multiplex
services. They give optimum results
when the input-limited waveform at
grid #1 is sampled at its point of maxi-
mum slope by the signal at grid #3.
The latter shifts in-phase with respect
to the signal at grid #1 because of the
reactive component of the resonant cir-
cuit attached to the suppressor grid.
This type of detector may be used to
give both a negative and positive po-
larity output which makes it particu-
larly useful in the demodulation of
“sum and difference” stereo systems.
The principle disadvantage of this de-
tector configuration is that its opera-

tion is limited to low-deviation systems
where the phase linearity of the “quad-
rature” coil can be adequately main-
tained.

Another type of FM detector suit-
able for low-frequency carrier applica-
tions is the counting demodulator or
multivibrator detector. See Fig. 7C.
This is simply a monostable multivi-
brator which produces a single pulse of
constant width when triggered by one
cycle of limited subcarrier. The higher
the frequency of the subcarrier, the
more pulses are produced per unit
time. The output of the multivibrator
is then integrated to give a value of
average audio component. This type of
detector possesses the advantage of
being extremely linear over wide
ranges of subcarrier deviation. Its
principal disadvantage lies in the fact
that it produces numerous harmonics
of ample amplitude which may find
their way into the FM tuner or multi-
plex adapter input stages to produce
crossmodulation and other undesirable
effects. The multivibrator also requires
adjustment to produce stable trigger-
ing and it performs best with sym-

metrical limiting of the input trigger
voltage. Compared to some forms of
the ‘“‘quadrature grid” detector, the
multivibrator detector produces a
rather small audio output for input
signals of low deviation.

Receiver Circuits

In order to illustrate the concepts
already discussed, a circuit for a typical
multiplex adapter is given in Fig. 9.
Since the FCC has not as yet ruled
on the standard to be adopted with re-
gard to stereo transmission on FM
multiplex, it would to unwise to elab-
orate in detail on any one method of
reception. The circuits which will be
described, however, have been tested
on currently active multiplex opera-
tions with off-the-air transmissions as
well as under standards of several of
the more promising multiplex trans-
mission systems which are presently
seeking FCC approval. Under the cir-
cumstances, these circuits don’t repre-
sent the ultimate in design for this
medium but rather should serve as ex-
amples for the technically minded au-

(Continued on page 124)
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R1—25,000 ohm,
Rs—180 ohm, V5 w. res.

Rs—47,000 ohm, Y5 w. res.

Ry—1 megohm, V5 w. audio-taper pot

Rs—1 megohm, Y5 w. res.

Rs—2700 ohm, V5 w. res.

R7, R1v—39,000 ohm, V5 w. res.

Rs—56,000 ohm, V5 w. res.

Rs, R:, R15—120,000 ohm, V5 w. res.
R1:—27,000 ohm, Y, w. res.

Ris, Reo—33,000 ohm, 1 w. res.

Ry, Res, Res—12,000 ohm, V5 w. res.
R1s—22,000 ohm, Y5 w. res.

R1—470,000 ohm, Y, w. res.

Ris—560 ohm, V5 w. res.

R15—270,000 ohm, V5 w. res.

Re:—100 ohm, V5 w. res.

R2e—56,000 ohm, 1 w. res.

Res, Rso—100,000 ohm, V5 w. res.

Rzs, Res—82,000 ohm, V5 w. res.
R27—39,000 ohm, 1 w. res.

Res—82 ohm, V5 w. res.

Cr—.005 pfd., 200 v. capacitor

Cs, C1, Cs2, Cs2, Css—.1 pfd., 400 ». capacitor
Cs, Cp, Cs1, C36—.022 pfd.. 400 v, capacitor
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Y5 w. linear-taper pot

C;, Cs, Cer—.047 ufd., 400 ». capacitor

Ce—500 ppfd., 200 ». disc ceramic capacitor
(NPO)

Cs—2200 ppufd., 400 ». mica capacitor

Cs, C1:—3300 uufd., 200 v, mica capacitor

Cro, C15—910 pufd., 200 v. mica capacitor

Cn, Cy—560 uufd., 200 v. mica capacitor

C15—330 pufd., 400 ». mica capacitor

C15—150 ppfd., 400 v. mica capacitor

C17—120 ppfd., 250 v. mica capacitor

Cis, C19—25-300 ppfd. mica trimmer

C20—9-200 upfd. mica trimmer

Ces, Cs4—27 ppfd., 400 v. disc ceramic capac-
itor (NPO)

C25—270 pufd., 200 v, mica capacitor

Cee—680 pufd., 400 v. disc ceramic capacitor
(NPO)

C27—.047 pfd., 200 v, capacitor

Ces—47 ppfd., 200 v. disc ceramic capacitor
(NPO)

Ce—.01 pfd., 200 v. capacitor

Cs0—.022 pfd., 200 v, capacitor

Css—22 ppfd., 400 v. disc ceramic capacitor
(NPO)

Cs7-Css—10/80 pfd., 450 v, elec. capacitor
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Fig. 9. Schematic of multichannel FM multiplex adapter that will re-
ceive several narrow band multiplex channels. The circuit illustrates
many of the concepts described in the text and is shown here mainly
for this purpose. Considerable simplification is possible. Refer to text.

F1—1 amp., 125 v. fuse (34G)

CR1, CRe—I1N470 zener diode

PL:—6.3 volt pilot light (#51)

Li—Sync discriminator trans.
“Synchrolok,” see text)

Le—1.5-10 mhy. width coil (RCA 211RI1 or
equiv.)

CH—8.5 hy.,, 50 ma.
C-2981 or equiv.)

St—5-pole, 4-pos.
type)

S:—S8.p.s.t. toggle switch

J1, Je——Phono jack

T1, Te, Ts—175 ke. i.f. trans. (Meissner 16-
3731)

Ts—175 ke. i.f. trans. (Meissner 16-5700)

Ts—Power trans. 240-0-240 v. @ 40 ma.; 5 v.
@ 2 amps; 6.3 v. ct. @ 2 amps (Merit
P-1349 or equiv.)

Vi—6AH6 tube

Ve—6C4 tube

Vs—6BUS8 tube (see text)

Vi—6DT6 tube

Vs, Vi—6AUG tube

V—5Y3GT tube

(RCA 208T8

filter choke (Merit

selector switch (shorting
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By JACK BEEVER

Jerrold Electronics Corp.

householder admitting to the owner-

ship of only one TV receiver and—
horror!—no FM set, will do so with a
hangdog, shamefaced look. This condi-
tion of high activity in various v.h.f.
signals within the single home is devel-
oping a field of worthwhile endeavor
for the enterprising technician, and
with good reason. Unless indoor TV an-
tennas and built-in FM antennas do the
full job of providing good pictures and
clean FM sound, the owner eventually
will have to start looking for a reason-
able method of obtaining enough signal
for his various receivers and distrib-
uting it properly.

About the only approach to this prob-
lem until recently has been the two-set
(or other multi-set) coupler. Of these
we have a great variety, some good and
some poor. An important point concern-
ing all of them is that there are certain
conditions about which they can do lit-
tle or nothing. Let’s take a look at
Fig. 4, a two-set hook-up in an area
where two channels—let us say 3 and
9, for example—are operating.

Before we get into this specific case
any more deeply, we must get certain
facts straight. TV sets actually are not
the pretty little boxes, labeled “300-
ohm impedance,” that we always see in
block diagrams. Any set, at best, will
reflect 300 ohms back into the trans-
mission line only when it is turned on
and only on the channel to which it is
tuned. In other words, returning to
Fig. 4, we could have a matched system
only when both sets are in use and both
are on the same channel.

Examine what happens in a typical

THE DAY is not far off when the

Jinto the antenna,

TV-FM Signal Distribution
For Home & Shop

operating condition, say when set A is
tuned to channel 3 and operating, with
set B tuned to 9 and turned off. From
the viewpoint of the channel-3 signal
arriving at set A, everything is all
right, signal being absorbed in the load
of the tuner, no reflections occurring,
no standing waves on the line back to
the coupler. But set B shows a very
bad mismatch to channel-3 signals, re-
flections appear on the line, standing
waves form and the line starts radiat-
ing, perhaps causing smear on set A if
the lines are close together.

Worse, the coupler, designed to see
300 ohms on both outputs, now sees
something different, and passes this
mismatch back to the antenna termi-
nals. The antenna no longer sees a
good load, and part of the energy it
sends to the coupler bounces back up
the line to the antenna. The net results
may be ghosting, smear, weak signals,
and interaction between sets, tuning of
one affecting the tuning of the other,
and so on.

This boils down to the fact that, if
we are to deliver signals to a number of
sets from a transmission line, that
transmission line must be a stable one.
The sets must not be able to affect the
line to any great degree, no matter how
they are operating. A stable line can
be easily installed, as in Fig. 5, which
shows an antenna at a characteristic
impedance of 300 ohms feeding into a
300-ohm line, terminating in a 300-ohm
resistive load. A line such as this will
appear terminated to any signal coming
and no standing
waves will make their appearance on
such a transmission line.

R
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Scaled and priced for private-home or demonstration
use, modest multi-set systems promise good profits.

Such a line can be tapped for receiv-
ers—but each tap must act as a discon-
tinuity in the line, upsetting the imped-
ance match. The higher the impedance
shown by the tap, the less energy is
taken from the line, but also the less
disturbance to the line is caused. You
have a kind of see-saw effect. The more
signal you take out, the more you dis-
turb the system. A resistive tap on such
a line can be made in the fashion of
Fig. 6. This tap will not show a 300
ohm source to the receiver, but any re-
flected signals bouncing back from the
receiver have been attenuated twice be-
fore getting back into the main line,
the “trunk” or ‘“feeder” line. Signals
are cut down by the resistance on the
way to the receiver and again on the
way back to the line.

Experiments indicate that not less
than 10 db of attenuation between line
and set (dropping signal voltage to %),
can be tolerated by the line. This oc-
curs with a 300-ohm receiver load when
the resistors R of Fig. 6 are 300 ohms
each or (the same thing in convenient
sizes) one is 270 and the other 330 ohms.

Such a tap causes some mismatch in
the line, and absorbs some energy from
the line, causing losses from two sources
—reflection of energy and absorption in
the tapped-on load. This loss is not a
fixed loss, but depends on the imped-
ance being shown by the receiver to the
frequency at which the loss is being
measured. If the receiver’s input im-
pedance is higher than 300 ohms, the
tap will cause less reflection loss and
absorb less energy, thus the feed-
through loss decreases. In general, the
average feed-through loss at such a tap
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will be in the order of one to one and
one-half decibels.

Having arrived at this point we can
see what happens when we have more
than one set tapped onto a line that is
operating into a good, non-frequency-
sensitive load. Fig. TA is a schematic
representation of this condition.

From the viewpoint of signal strength
along the line, the worst case here will
be that occurring when all sets are
turned on and all tuned to the same
channel. This kind of figuring is best
done in decibels, so we can call the an-
tenna signal arriving at the first tap
0 db. We will ignore line losses, assum-
ing that there is enough signal to get a
picture at the end of the unloaded line.

With this condition, the set A will see
signals 10 db lower than those in the
line (a little less than %4 the line’s sig-
nal voltage). The line would suffer a
loss of 1% db, the feed-through loss.
The next set, B, will see a signal 111
db down (10 db isolation, 1% db feed-
through loss).

Set C sees a total of 3 db feed-
through loss and 10 db isolation, a total
of 13 db; and set D, sees a total of 4%
db feed-through plus 10 db isolation, or
14% db. 14% db is a ratio of a little
more than 5, so that the last set,
set D, will see a signal a bit less than
1% the signal at the beginning of the
line.

This puts a severe requirement on
the antenna. It must deliver at least 5
times the signal required for good pic-
tures at the beginning of the distribu-
tion system. To be safe, furthermore,
it must deliver this at the end of all the
lecad we are going to use, assuming that
the line has no loads on it. And we
must, above all, not forget to termi-
nate this line.

The first thought, in termination, is
that a 300-ohm, non-inductive resistor
should be connected right across the
end of the line. However, each tap has
shunted some resistance across the line,
and tests have indicated that a good
termination exists when a 390-ohm re-
sistor is used.

The system described above is called
a ‘“‘passive’” system, having no amplifi-
cation. It is limited by the antenna
signal available, but it has very definite
advantages over set couplers. For ex-
ample, using set couplers, instability in-
creases as sets are taken off the system.

Fig. 1. Typical 300-ohm v.hf. small-
system amplifier: the Jerrold HSA-46.
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Fig. 2. Front and rear views of com-
mercially available 300-ohm resistive
tap-off outlets. Resistors shown cor-
respond to those marked “R” in Fig. 6.

Fig. 3. The last tap-off unit in a sys-
tem adds the third resistor shown
here (compare with Fig. 2). This is
the terminating resistor, which shorts
out one of the isolation resistors and
thus reduces isolation loss somewhat.

CHANNELS
A % 2-SET
28 COUPLER
P SET
M :
L SET
B

Fig. 4. Simplest way of feeding two
TV sets from a single antenna line.

Fig. 5. Antenna, lead-in, and load are
the 3 basic impedances in any system.

/Lﬁk—z-sion\

Fig. 6. A simple resistive tap for
feeding signal to an extra receiver.

TWIN-LEAD LINE 14

R R

TO TV OR FM SET

Fig. 7. (A) Losses in a system feeding
several sets. (B) A distribution am-
plifier is added to overcome losses.
(C) Coupler is used for “branching.”

Vel

oDB

TERMINATION
-4 1/208
vd

-11/208B _ —3DB
vd -

(a)

Q=TaP-0FF UNIT
)

With the tapped-line system, stability
increases. Because of this, such a sys-
tem can be installed with well over
four or five outlets, as long as no more
than four or five are used at one time.
In this application, it is best not to
leave leads on the unused tap-offs, since
these leads can act as tuned stubs on
the system.

Another point is the color-TV appli-
cation. Due to excessive standing-wave
production, color reception on ‘“set-
coupler” systems can be very erratic.
Tuning one set may change color per-
formance on the others. The isolation
of the tapped system minimizes this, as
does the terminated line.

www americanradiohistorv com

Since resistors are used in the tap-
offs, they are not frequency sensitive;
i.e., they do not discriminate against
different frequencies as inductive or
capacitive taps would. The transmis-
sion line presents a slightly different
problem—it has greater losses at the
higher frequencies, losses being up to
two times greater. Unfortunately, the
nominal (free-space, dry-air) losses of
twin-lead are not indicative of real
losses in a system. Careless installa-
tion can greatly increase these losses.
Probably the best rule to remember is
that anything other than dry air that
comes into contact with twin-lead wiill

(Continued on page 12R%)
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By JACK DARR

EDITOR’S NOTE: Seldom do we sce as
much reader mail on one subject as that
i eceived over the past year on the prob-
lem met head-on here. Tube testers rep-
resent sizable investments for most peo-
ple in service, The avalanche rate at
whz'ch new tubes appear has created a
serious problem in maintaining full witil-
ity of these investments.

Even where tube-checker manufac-
turers gre conscientious im issuwing up-to-
date roll charts or additional listings, the
time lag between the appearance of the
tubes and the availability of correspond-
ing test readings puts the service dealer
on a spot. The spot becomes hotter when
the manufacturer, himself swamped by
the flow of new tube types, falters in the
rate at which he releases mew readings.
Still worse, some manufacturers have
gone out of production in recent years:
owners of their older checkers are faced
with the specter of obsolescence.

If your tube tester meets certain mini-
mum requirements (most do) or can be
so adapted, read this article carefully. It
may free you forever from dependence
on outside sources to keep your instru-
ment up-to-date,

types continues to cause much head

scratching among the TV service fra-
ternity. Ordinarily, the first time we
meet a new one is in a TV set of recent
vintage: in a socket where we're ex-
pecting a familiar number, there sits a
total stranger! The problem of testing
these can be quite troublesome. How-
ever, there’s one ray of sunshine. If you
have a tube tester you like, no matter
how old it is, the chances are you can
work out accurate settings for yourself
so that you can test new types as
readily as old.

No matter what type the tester is,
emission or transconductance, if it has
a ‘“free-point” switching arrangement,
which allows a full choice of connec-
tions to any socket pin for any element
of the tube, and a suitable filament sup-
ply, from 1.1 to 117 volts, it can be set

THE ENDLESS flood of new tube
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Part 1.

up to test any standard receiving tube.
With the proper techniques, testers 10
and 15 years old are still usable. The
writer's Hickok 532, which will be used
as the guinea pig in this discussion, was
purchased in 1946. It is still in daily
use, as are many other good makes of
similar vintage.

Basic Method

If you'll remember one fact, there
won’t be any trouble: all tubes are
either diodes, triodes, pentodes, etc., or
combinations of these; there aren’t any
more types, aside from the ones we al-
ready have! All “they” can do is change
the characteristics, improve the trans-
conductance, change the filament volt-
age, and mix up the base connections!
So, if we have a way of coping with
these problems, we’ve got it made.

The first two points are no trouble.
It’s the last two factors that cause the
headaches: the filament voltage and
the base connections. If the filament
voltage of the tube tester can be varied
from 1.1 volts up to full line voltage,
that takes care of that. Methods of
obtaining odd voltages will be covered

Fig. 1. How a transconductance tester
simulates actual operating conditions.

‘OUTPUT
BMHOS (READ
ON METER)
STANDARD TUBE D.C.PLATE
SIGNAL UNDER SCREEN,BIAS
INPUT TEST POTENTIALS
VARIABLE
REATER
SUPPLY
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Worried about new roll charts,

obsolescence? Your answers may be here.

Test New Tubes

here. Base connections are another
matter; we'll get to them too.

In most of the emission testers, all
of the tube elements except the cathode
are tied together, and the tube is actu-
ally tested as a diode, the indicating
meter reading the total electron emis-
sion of the cathode. The quantity of
emission available is used as a measur.
of the tube’s condition. And, as one en-
gineer remarked some time back, “If a
tube doesn’t have sufficient emission, it
doesn’t make much difference what else
is wrong with it; it won’t work!”

The transconductance tester is quite
popular. It can be used to get a very
accurate picture of a tube’s actual per-
formance capabilities. This is import-
ant when testing tubes used as oscilla-
tors, clippers, or in certain other func-
tions. The tester actually connects the
tube into a circuit similar to those used
in practice. Plate, screen, and bias volt-
ages are applied, which are, as nearly
as possible, the correct voltages speci-
fied in the characteristics chart. A
small a.c. test signal is then applied to
the control grid: the amount of output
is read on a meter, indicating the tube’s
performance in terms of its ability to
amplify the applied signal. (This is ad-
mittedly a somewhat brief description
of the process, but we don’t have the
space here for a more detailed discus-
sion. A block diagram of a typical
transconductance tester is shown in
Fig. 1. For further details, consult the
instruction book with your own tester.)

Switching of Elements

How are the various elements of the
tube connected into the tester circuits?
For a typical example, let's take the
Hickok 532 mentioned before: other

RADIO & TV NEWS


www.americanradiohistory.com

Fig. 2. Front panel of the Hickok 532, with 7 base-pin selector switches

Tk

highlighted. Role of two meters at the top will be explained in Part 2.

on Old Checkers

testers differ in constructional details,
but are basically alike for our purpose.
Our problem is to connect the tube
elements to the proper places. This is
done through a series of selector
switches, allowing connections within
the tester to be brought to the appro-
priate base pins on the socket.

Fig. 2. shows the panel of the Hickok,
where a total of seven switches is used
for this purpose. From left to right,
the first two are used for the filament
connections; these are lettered as
shown in Table 1. The left dial is let-
tered from A through K, the next from
P through Z. (I and @ are omitted to
make the dials come out even and be-
cause of the resemblance to 1 and 0.)
The next five dials are each numbered
from 1 through 9 and are used to con-
nect the various tube elements. There
are decals above each dial; they were
applied by the writer, although later
models came out with them already
marked. From left to right (after the
first two) they are “Grid,” “Plate,”
“Screen-grid,” ‘Cathode,” and “Sup-
pressor.” The selectors on your own
tester may be arranged differently, but
the important thing is the identification
of each one. This information will be
found in the instruction book of your
unit.

Socket Numbering

The socket connections on this tester
do not follow EIA standard numbering.
This was done deliberately by the
maker in order to speed up switching.
Your unit may use standard number-
ing; check that instruction book again.
All you need to know is how to “read”
the sockets, so as to be able to tell
just “which switch connects what to

February, 1959

which.” The numbering system used in
the “guinea-pig” tester is shown in
Fig. 3.

Emission Testers

In quite a few emission testers, a sys-
tem of “lever switching” is used, with
“Up,” “Down,” and “Off”’ (center) po-
sitions. Most of these testers connect
all elements except the cathode to-
gether, as we said: the switches corre-
sponding to all elements except cathode
would be thrown “up,” and the cathode
connection thrown ‘‘down.” So, to set
up these testers, all that is necessary
is to find the proper filament voltage
and base connections, locate the cath-
ode connection, and throw all the re-
maining switches into the ‘‘up” posi-
tion. Shorts tests would be conducted
just as before.

Transconductance Testers

To set up transconductance testers
for unknown types, at least a certain
amount of information must be avail-
able. The base connection diagram is
essential. If you have a schematic of
the TV set in which the tube is used,
pin numbering can be obtained from
this. Tube manufacturers send out ad-
vance notification and characteristic
sheets on new tubes, for example. Save
all of this kind of material you can lay
hands on.

The heater voltage is probably the
easiest to find; it is a part of the EIA
type number. The first digit or digits
give you this value: 2AF4, 2.0 volts;
12AT7, 12.6 volts; 19AU4, 19 volts; ete.
Next, the heater terminals -nust be
located from the base diagram.

Fortunately, there is a certain
amount of standardization about the

www americanradiohistorv com

location of heater pins. For instance,
the majority of octal-based tubes use
pins 2 and 7, while loctal types use 1
and 8. The 7-pin miniatures use 3 and
4; while the 9-pin novals use 4 and 5.
(In the case of the 12-volt types, some
have heater taps, so that the tubes may
be used on either 6 or 12 volts; this tap
is ignored in setting, leaving the con-
nection open.)

This simplifies setting up for any
tube. For example, most of the old
7-pin glass tubes set up as J-R on this
tester. Because of the peculiar num-
bering (see Fig. 3) the 4-, 5-, 6-, and
7-pin (old-style) sockets, and the loctal,
are set up on the same letters. The
9-pin miniatures are set up on E-V if

ocTaL

LocvaL T-PIN MINI. 9-PIN MINI.

Fig. 3. Non-standard pin numbering
system used in “guinea pig” tester.

Table 1. Correspondence between pin
numbers and selector-dial lettering.

PIN NO. DIAL #1 DIAL #2
0 A P
1 B R
2 C 5
3 D T
4 E u
5 F v
6 G w
7 H X
8 ] Y
9 K 4

heaters are on 4 and 5. Your own iester
may be different, but a similar pattern
may be noted.

The same standardization is used to
a great extent in the remaining ele-
ments. This again simplifies our set-up
procedure. For instance, in the octal-
based series of r.f. pentodes (6SKT,
6SJ7, 6SH7, etc.), the base connections
are identical. So, we can use the same
set-up for all, changing only the bias.
On the guinea pig, this sets up as
“4.7-6-5-3.”” (Grid-4: Plate-7: Screen-6:
Cathode-5: Suppressor-3.) The actual
elements, of course, are connected ac-
cording to standard numbering : grid, 4;
plate, 8; screen, 6; cathode, 5; and sup-
pressor, 3.

The 7-pin miniature pentodes have a
similar correspondence. This sets up on
the guinea-pig tester as ‘3-5-6-7-2,”
which you can verify by checking Fig. 3
against any manual showing tube bas-
ing diagrams. Whatever the specific
sequence happens to be as it is used in
your own tester, it will be the same for
all of these pentodes. A similar dupli-
cation is found in the multitude of twin
triodes, including 6BQ7, 6BZ7, 12AT7,

(Continued on page 158)
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By SAM CURCHACK

Bogen-Presto
Div. of The Siegler Corp.

of a three-phase power supply, the

author was faced with the problem
of viewing four traces simultaneously.
Subsequently, a simple transistorized
“oscilloscope trace switch” was devel-
oped in order to cut down the required
test equipment from four scopes to two.

The circuit described here turned
out to be ideal for the purpose. Small
in physical size, it is also economical
of components—using two transistors,
cight resistors, two pots, and two
switches—it requires no power supply,
receiving its entire drive from the out-
put of a sine- or square-wave audio
generator. In addition, it is useful over
a wide range of frequencies—from a
few cycles per second to well beyond
the audio range.

The basic principle of operation is
simple. Referring to the schematic
diagram of Fig. 2, a switching frequen-
cy from an audio oscillator (preferably
square-wave) is applied to both transis-
tors, base-to-base, through SO.. For
one half-cycle this results in forward
bias, base-to-emitter of one transis-
tor, reverse bias to the other.

During this time the transistor with
reverse bias acts as an ‘“‘open” switch
and the incoming signal (from one of
the pots), which is electrically con-
nected to its collector, passes right on
through the series “isolating” resistor
(1000 or 100,000 ohms) and appears at
the output jack, Js. At the same time
the input signal from the other input

66

RECENTLY, during the development

Allows you to view two different
the same time with your prese

pot appears at the collector of the other
transistor, which is forward-biased.
This signal, however, is clamped to
ground, the saturation resistance, col-
lector-to-emitter being insignificant
compared to the value of the 1000- or
100,000-ohm isolating resistor in its
leg.

This procedure is, of course, reversed
during the next half-cycle. Thus, two
signals cannot appear at the same in-
stant at the output of the transistor
“scope trace switch” so they may thus
be viewed simultaneously without in-
terfering with one another.

Fig. 2. Schematic diagram of scope switch.

||||—(<_g)a

Jz H H
i )|.J
R2 c2

Ri, Re—4700 ohm, V5 w. res.

Rs, Ri—1 megohm variable res.

Rs, Ré, R7, R—1000 ohm, V5 w. res.

Rs, Rv—100,000 ohm, V5 w. res.

Ci1, Co—.47 ufd., 400 v. capacitor (see text)
SO:1—Switching-signal input socket

J1, J2, Js—Phono jack

St Se—S.p.d.t. switch

Vi, Vo—"p-n-p” transistor (2N466)
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(D)

aveforms at
oscilloscope.

Construction of the instrument is
simple and no difficulty should be en-
countered if the builder follows the
schematic.

To operate the device the following
procedure is recommended :

1. If signals are from a low-imped-
ance source, switch in the 1000-ohm
resistors; from a high-impedance
source, use the 100,000-ohm resistors.

2. Feed either one of the signals to
be observed to the input jack Ji.. Ob-
serve these two precautions to avoid
transistor damage: If the signal is from
a point at a d.c. potential, such as the
plate of a tube, isolate it by means of a
.1 ufd. capacitor. Should the input sig-
nal be greater than a few volts, start
with its input pot set low.

3. Attach the vertical input of the
scope to J.. If sinusoidal, the input
trace should appear on the scope some-
what like Fig. 1A, with the positive
peaks “softly” clipped.

4. If phase or direct waveshape com-
parison between inputs is desired, sync
the scope with this signal. If the rela-
tive amplitude of the signals is more
important, the author has found it
somewhat simpler to sync the scope
with the switching signal, as outlined
in Step. 6.

5. Adjust the scope frequency so
that at least twice the number of cycles
you will want to observe appears on
the screen. (Four to eight cycles
seems to be satisfactory for most appli-
cations.)

RADIO & TV NEWS
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Fig. 1. Typical scope traces
obtained during the course
of adjusting and setting
up the scope trace switch.

6. Feed the switching signal (pref-
erably from an audio square-wave gen-
erator) to SO:. This signal should be
approximately one-half the frequency
of the signal being observed. Increase
the switching signal level until alter-
nate sections of signal and blank lines
appear on the screen, Fig. 1B, and posi-
tive clipping of the trace no longer oc-
curs. (This requires a square-wave
signal slightly larger in amplitude than
that of the signals being observed.) If
the ‘““trace switch” is to be triggered
from this source, only one lead (the hot
one) is connected to the “External
Sync” input of the scope. The switch-
ing frequency is then lowered (or the
sweep frequency is increased) to have
one blank line followed by one sct of

Fig. 4. Under-chassis view of the transistorized scope trace switch is shown here.

e
L

Fig. 3. The compact scope trace switch is shown here mounted on the

side of the scope with which it is to be used. A switching signal

for the unit

signal traces, or vice versa. See Fig.
1C. If it is desired to observe one sig-
nal directly over another, decrease
frequency of the scope sweep until a
straight line bisects the trace (Fig.
1D).

7. Add second input (Figs. 1E and
1F).

It should be emphasized that al-
though a sine-wave input may be used
to switch the device, the signal re-
quired is much higher (about 4 times)
than for a comparable square wave and
the results are not always as clean. If
the user prefers to have d.c. isolation
“built-in,” .47 upfd. capacitors of suffi-
ciently high d.c. working voltage may
be permanently added to the circuit as
represented by the dotted connections

is obtained from a

sine- or square-wave generator.

on the schematic. (Of course, the direct
connection must be broken in this
case).

Having served its original purpose,
this “trace switch” has been tried in
other applications with equal success.
These included phase comparisons, de-
velopment of transistor stages, quick
checks on the relative frequency re-
sponse of amplifiers, and just plain
marvelling at the many fascinating
patterns which can be obtained.

When two 470-ohm resistors tem-
porarily replaced the 4700-chm ones
and a demodulator probe was used be-
tween the output and the scope, the
“trace switch” was used to check rela-
tive frequency response of different
high-frequency transistors in various
amplifier configurations. Fig. 5B shows
one such trace which, comparing input
with output, shows that at 4.5 mec. (lo-
cation of marker pip), the voltage gain
of the transistor becomes unity. The in-
put is from a sweep generator in this
particular case.

When working with high-impedance
circuits in the upper frequency ranges.
the stray capacitances become the
limiting factor for r.f. response (pot to
case, collector-to-ground, etc.).

However, when we can take our sig-
nals from low-impedance circuits, we
can get responses like those shown in
Figs. 5A and 5B which show a potential
frequency response as high as that of
the associated scope. Fig. 5C shows stil!
another application of the unit—in this
case in a single-stage transistor ampli-
fier.

Fig. 5. (A) A modulated r.f. carrier is shown here along with the detected qudio modulation. (B) Two video frequency sweep

curves are superimposed in this scope trace.

(B)

Www.americanragiohistorv.Com

(C) The lkc. input and output of an overdriven l-stage transistor amplifier.
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Fig. 1, A faulty
tube in this RCA di-
rect-coupled video
amplifier produced
puzzling symptoms.
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By LLOYD B. HUST

if it doesn't look that way at
first, customers stand a chance of
being right when they hopefully say:

““I’m Sure It’s Just a Tube”’

set! Just plug in a new tube! At

least, that would seem to be the
case to judge by that expression of
wistful, wishful thinking every techni-
cian has heard countless times: “I'm
sure it's just a tube.” And actually, in
more cases than not, the customer is
right. However, as to the problem of
locating the trouble exactly enough to
make certain that just a tube is in-
volved, and which one it is—well, that
is another story.

Take the case of one ailing RCA set
six or seven years old. There is no pic-
ture or raster and, after a moment of
playing, the sound disappears too. Since
there is no raster, the technician elects
to worry about this symptom first,
leaving the missing sound for later. The
horizontal-sweep circuits (oscillator,
damper, and output tube) are checked,
but to no avail. However, in the process
of checking, the connector is removed
from the cap of the 6BQ6 horizontal-
output tube and, presto! the sound ap-
pears, strong and clear. Since the first
replacement 6BQ6 might have been
faulty, a second is tried. But no raster

HOW SIMPLE it is to repair a TV

appears and there is still sound only
when the plate lead is disconnected.

At this point the technician stops
guessing and starts thinking: “What
would cause the sound to re-appear
when the horizontal-output circuit is
disabled, and how does the absence of
brightness on the picture tube tie in
with this ? Perhaps the trouble is in the
a.g.c. circuit, which is keyed by the
horizontal-output circuit? Perhaps the
trouble is in the video amplifier, which
is also associated with the a.g.c. cir-
cuit?”

A new 6AU6 keyer tube is tried, but
with no change. Then the video-ampli-
fier tube, a 6ACT7, is changed. Now ras-
ter, picture, and sound all appear and
the set functions normally. In this cir-
cuit (Fig. 1) the video-amplifier is di-
rect-coupled to the CRT cathode. Im-
proper operation of the former can cut
off the latter. Indirect involvement of
the a.g.c. could affect all signal, includ-
ing sound.-

By a circuitous route, the technician
has come around to correcting the
fault, combining knowledge with tube
substitution. Just as the customer

thought! The trouble wasn’t serious. It
was just a tube!

Then there was the 1853 Westing-
house. It would play fine for a while,
and then, all of a sudden, sound and
picture would cut off. It acted as if the
antenna had suddenly been disconnect-
ed. This one was going to be easy. Just
replace the 6BZ7 in the tuner and
everything would be fine. This was
done and, as soon as the interlock con-
nector on the back of the set had been
replaced, the set took off and played
in great style, that is, played until the
last screw in the back of the set was
being replaced. Then off it went, just
as before. The smile on the face of the
technician changed to a frown as he
visualized the task of tearing into the
tuner—no small matter in this model.

Nevertheless, the set was taken to
the shop and the tuner was carefully
removed. Each component was check:
ed; the voltages were checked; there
seemed to be nothing wrong with the
tuner. Everything led right back to the
6BZ7 tube—but that had already been
replaced! By this time, however, the

(Continued on page 164)
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<= Fig, 2. A faulty tube here killed
all sync. Can you guess which one?

Fig. 3. Plate voltage for V, in this
Motorola is deriv

" in common with V..
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Product Test Report
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NATIONAL S. W. RECEIVER

o algren primer

HE National Company has just come up >

with an apparent winner in announcing
its “Sixty” special ham and short-wave
receiver. Selling for just under $60.00 it
should be extremely attractive to hams
and short-wave listeners alike who have a
limited budget.

It covers from 550 ke. to 31 me. in four
separate bands. This includes standard broadcast, police,
Civil Defense, marine, aircraft, foreign stations, and those
amateur bands up to ten meters. The circuit itself is much
like any other five-tube a.c.-d.c. set. However, the r.f. por-
tion is extremely well engineered. The mechanical assembly,
including cabinet design and dial scales, is similar to many
of the higher priced professional short-wave receivers. It
includes a separate bandspread dial and control. This allows
the operator to select a small segment of any of the four
bands and spreads the tuning over more than half the
length of the tuning scale. We were surprised at the sensi-
tivity and selectivity of this receiver. We had no difficulty
in picking up many stations from all over Europe with a
clarity .equal to that obtained in regular AM home re-
ceivers.

WALSCO TEST RECORD

WALSCO Electronics Mfg. Co., Div. of Textron Inc., has marketed a new
test record. This is strictly a test record, which differs from a demonstration-

«

NEW E-V STEREO DISC

THE first Hlectro-Voice demonstration record met with

such overwhelming ‘success that the company has now
ventured on another. This new disc is recorded for mono-
phonic reproduction on one side and stereo on the other and
our compliments to the engineers and directors who de-
veloped the arrangement. It is a superb job of recording
and the reproduction quality, particularly the stereo por-
tion, is as good as we have heard to date. Although too
much of the material is devoted to demonstrating E-V’s
various speaker systems, the record includes information
on other components of a hi-fi system to make this disc of
practical use to any hi-fi enthusiast. It is specifically ar-
ranged to demonstrate the ABC's of high-fidelity and, in
that sense, the newcomer will find it of particular ad-
vantage.

SHURE STEREO CARTRIDGE

E have just completed tests on four stereo cartridges—

two magnetic and two ceramic. Of the four tested the
Shure Brothers M3D “Professional Dynetic” cartridge
proved to be the best; however, it was the most expensive.
A .7 mil diamond stylus is used with a tracking force of 3
to 6 grams. We obtained an output voltage of 7 mv. at
1000 cps (5 ecm./sec.) with a load impedance of 50,000 ohms.
The hum was low, .37 mv., and the channel separation was
23 db at 1000 cps. The IM distortion compared favorably
with the other cartridges tested. We were very pleased
with the results obtained with the cartridge. Both channels
are extremely uniform from 30 to 15,000 cps. There was a
slight peak above 10,000 cps with the response dropping off
rather rapidly above 14,000 cps. The
over-all quality of reproduction was
quite pleasant to listen to in the sense
that it was very smooth and not at all
harsh nor overly crisp.

v

type disc in that the entire record is made up of test tones. Demonstration
discs, on the other hand, usually consist of musical scores. There is no doubt

that this new disc will be useful to hi-fi enthusiasts. However, its greatest
advantage is for the individual who is technically inclined and has proper
equipment for making the necessary tests. The record is extremely well done
and certainly indicates that much thought and effort went into the original
recording. We have used it on many occasions and most recently in checking
stereo cartridges. We found that the IM distortion tests proved particularly

helpful for our purposes.

The record is a 12-inch disc for use on either monophonic or stereo equip-
ment_. It can be used to check, for example, stylus wear, frequency response,
IM distortion, rumble, tone-arm resonance, pickup alignment, channel separa-

tion, and balance.

February, 1959
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Two views of EICO’s inte-
grated stereo amplifier sys-
tem. The kit is relatively
easy to build—requiring
about fifteen hours’ work.

2 eMng orEw 1
* AveaTIEn 5

®

An economy system that combines power amplifiers and preamplifiers on

a single chassis.

working out an amplifier system for

stereo reproduction. The most costly
method is to use a separate sterco pre-
amplifier, or control center, and then
use two separate power amplifiers. For
those who are limited in the amount of
money that they wish to spend on a
high-fidelity set-up, an integrated sys-
tem may be used. In this case the pre-
amplifier and power amplifiers of both
channels are combined into a single
unit all on one chassis. The manufac-
turer’s lower cost on one-chassis con-
struction obviously brings down the
price-tag to the consumer. However,
units of this type designed with the
economy factor foremost will not usu-
ally have many of the features that are
available with a separate component
system.

There are several integrated systems
on the market today and one of the
outstanding quality-wise is the EICO
Model HF-81 stereo system. It is avail-
able in either kit or assembled form.
The kit is relatively simple to build,
and even the beginner should be able
to follow the construction readily.

The input section of the unit is not

70

THERE are two basic methods of

too unusual. An input selector switch
provides means of connecting seven
different input jacks: Auxiliary A,
Auxiliary B, AM-FM, FM multiplex,
Microphone, Magnetic phono, and Tape.
These are certainly sufficient in num-
ber to provide any type of program-
ming one would desire.

The function-selector switch, the
control that the stereo-minded indi-
vidual would find of most interest, is a
six-position type. The first two posi-
tions are for Channel 1 alone and Chan-
nel 2 alone, and their main purpose is
to simplify the balancing of stereo pro-
gram material. You can simply switch
from the left-hand channel and then to
the right to compare levels. The “Ster-
eo” position is used when playing stereo
material. “Reverse Stereo” simply
switches the output from the left chan-
nel to the right-hand speaker and
vice versd.

The last two positions are for mono-
phonic use. When the function-selector
switch is in the “Tuner-Aux.” position,
all program material entering Channel
1 is fed through both power amplifiers.
When in “Phono” position, both chan-
nels are combined and played through

wWWwW americanradiohistorv.com

Considering cost and performance, it is a good buy.

both power amplifier outputs. This is
the position that one would use when
playing monophonic records using a
stereo cartridge.

There are a large number of com-
binations of “Selector Switch” and
“Function Switch” positions and, when
one becomes accustomed to the use of
this integrated amplifier system, he
will find that it is extremely versatile.

If one feels that the 14-watts output
from each channel is not sufficient, it is
possible to connect both power ampli-
fiers in parallel and thereby obtain 28-
watts output for one of the channels.
Another power amplifier could then be
used for the second channel. The in-
puts are connected in parallel by throw-
ing a switch mounted on top of the
chassis. The output connections for the
speakers are also connected in parallel.
The 8-ohm output terminals of one
channel must be connected to the 8-
ohm terminals of the other to operate
a 4-ohm speaker, for example. Two 32-
ohm outputs are provided so that, when
these are paralleled, a 16-ohm speal;er
may be used. Instead of connecting
the output terminals in parallel it
is possible to use two separate spea-

RADIO & TV NEWS
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kers and connect them individu-
ally to the output terminals.

The additional controls are more
or less conventional. There is a
focus (balancing) control, level
control, bass and treble controls
for each channel, and an equali-
zing switch for 3% ips and 7% ips
tape. Tape output terminals are
also provided for tape recording.

The unit does not have loudness
controls, noise filter, rumble filter,
phase reverse, level indicators, or
an output for a third channel.
Economy is the keynote in this de-
sign and if one wants the added
conveniences a more expensive
system composed of a separate
preamp and separate power am-
plifiers would be needed.

Performance tests were made
and, in general, results are not too
far removed from those published
by the manufacturer. Our meas-
ured figures are as follows:

Sensitivity: For 14-watt output
—tape, .0021 v.; phono, .0044 v.;
microphone, .0057 v.; aux. A, B,
and tuner, .47 v.

Hum and Noise: Tape input, —35
db; phono, —47.9 db; and all high-
level input circuits approximately
—62 db. All of these figures are in
relation to 2-watts output with
gain control wide open.

Frequency Response: From 20
cps to 15 ke, at 2-watt level,
+1.8 db.

Bass Control: At 30 cps, 14 db
boost and 16.2 db attenuation.

Treble Control: At 15 kec., 14.2
db boost and 17.2 db attenuation.

Equalization: Within =+2 db
from 30 cps to 15,000 cps. This
design is based around the use of
the RIAA curve only. Provisions
are not made for any other equali-
zation. A point worthy of mention
is that a load impedance of 100,000
ohms is used on both phono input
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Electric cartridge. Most other
maghnetic cartridges have lower
recommended load impedances.

IM Distortion: With the input
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adjusted for an equivalent sine-
wave output of 2 watts, the IM dis-
tortion is .47%. For 14-watts out-
put under similar conditions, the
IM distortion is 1.18%.

Harmonic Distortion: At 1000
¢ps and 2-watts output, .29%. At
1000 cps and 14-watts output,
82%. At 20 cps and 2-watts out-
put, .72%. At 20 cps and 5-watts
output, 29%. The harmonic distor-
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tion at 30 cps came up to 2% at !

10.6-watts output. At 15 ke, dis- I

tortion is .36% at 2-watts and 2% . ;;gf ! b

at 8.4-watts output. P Hh3 ;’ﬁ-!IP 5 © 3
Channel Separation: 43 db. o ) = s
The amplifier involved about 15 T‘} : |

hours’ assembly time and no spe- - _J

cial problems were encountered. Of
interest to the part-time builder
is the fact that no test equipment
is required! Except for the tone-
control networks no printed wiring
is employed. 30— CHL ane
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By BOB ELDRIDGE

2-way communications works.

How an important receiver circuit in

What

can go wrong with it. How to service it.

2-Way Mobile Squelch Problems

EDITOR’S NOTE: Today we kill two
birds with one stone. In response to in-
troductory articles on two-way mobile
communications run during 1958, readers
have asked for more information about
whal goes on inside the sets. Other read-
ers have wanted to know when the next
Eldridge article would auppear. Is every-
body happy now?

N INCREASING number of service
A technicians is discovering that two-

way radio is both profitable and in-
teresting as a sideline. However, some
of the circuitry in this type of equip-
ment, as well as some of the termin-
ology involved, is relatively unfamiliar
to many otherwise well-informed and
capable people. It may also take a while
before the dyed-in-the-wool TV man
becomes accustomed to the new tech-
niques and rather more precise adjust-
ments necessary for efficient service on
FM communications equipment.

One of the devices used almost uni-
versally in FM communications re-
ceivers is audio squelch. This is simply
a circuit which cuts down (or com-
pletely cuts off) the audio output when
no signal is being received.

This is necessary because the high
gain of a communications receiver un-
avoidably results in the amplification of
internal noise in the receiver, generated
by shot effect and thermal agitation,
plus the amplification of general at-
mospheric and electrical noise picked
up in the antenna circuit, to an objec-
tionable level.

If the audio gain were set at a level
high enough to distinguish clearly a
call from the loudspeaker whilst the

72

car is in motion, it would also be high
enough to annoy the driver with the
constant fierce hash that would be
present all the time that there was no
signal on the channel.

An average set will give full output
—usually rather more than one watt
of audio—from a signal of one micro-
volt or even less across its input termi-
nals. The input impedance of a receiver
is usually 50 ohms nominal. Since
watts=E*/R, input power is .000001%/50,
or .00000000000002 watt. Thus one 50
trillionth of a watt (a trillionth is a
millionth of a millionth) in the antenna
circuit produces one watt of audio out-
put! It is easy to see now why the
weakest thermal and other noises in
the early stages of the receiver build

SIGNAL
AUDIO
ice8 |{.005 oUTPUT

/ AUDIO
oisc. | ©n Ic73 i\ \
NOISE NOISE sQUELCH| Haupio
AME RECT. TUBE AMP
[ 68 T_

00 DC BIAS

Fig. 1. Squelch-circuit block diagram,
as used in BRCA “Carfone” series.

Fig. 2. Detail from Fig. 3, showing
cathode circuit of the squelch tube.

www americanradiohistorv com

up into that loud rushing noise coming
from the speaker when the audio is
“unsquelched.”

Luckily for us, this noise does not
remain when a signal appears at the
input. When receiver circuits have a
usable signal to work with, “quieting”
takes place. It is this transition from
noise to no-noise that is used to operate
the squelch circuit.

How the System Works

A typical squelch circuit, as used in
the RCA Carfone series, is shown in
Fig. 1 (block diagram) and Fig. 3 (per-
tinent portion of the actual circuit).
We will first examine conditions with
no signal being received. Output of the
discriminator is now entirely noise,
much of it being high-frequency hiss.

The capacitor 1Cx (100 pefd.) offers
little opposition to the high-frequency
components of the noise, which are
passed on to the control grid of the
noise amplifier, 1V, one half of the
first 12AX7. The noise amplifier func-
tions as a straightforward resistance-
capacitance coupled amplifier, and the
amplified noise voltage is fed through
another small capacitor, 1C+; (68 pufd.)
to the plate of a diode (grid and plate
of 1V.. are tied together).

The application of this noise voltage
creates conduction through the diode
circuit, comprising 1R and 1R This
results in the production of a positive
potential (6 to 8 volts) at the diode
cathode (pin 3). This d.c. voltage is
applied through a filter network, 1R«
(1 megohm) and 1C:s -(.047 #fd.), to the

RADIO & TY NEWS
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control grid of the squelch tube (first
half of 1V.s).

The squelech tube’s cathode bias is
controlled by the setting of the squelch
control, located in the control head
mounted on the car dashboard. This
cathode bias is quite stable because it
is not dependent only on tube conduc-
tion. The cathode is at the junction of
a “B+” potential divider, the top
(fixed) arm of which is 1R (270,000
ohms) and the bottom (variable) arm
1Rs; (6800. ohms) plus the 25,000-ohm
squelch control in series. See Fig. 2 for
clarification.

The effective grid bias on a triode
tube is the voltage differcnce that
exists between the grid and the cath-
ode. The cathode voltage of the 1Vis
first half varies between about plus 5
and plus 15 volts as the sauelch control
is rotated from minimum to maximum
resistance. Assuming that plus 8 volts
is on the grid, derived from the noise
rectifier, the net effective grid bias is
now variable between plus 3 and minus
7 volts, This range will control the
tube’s conduction from cut-off to quite
heavy plate conduction.

Plate voltage for the squelch tube is
derived from a potential divider in the
cathode circuit of the 1st audio ampli-
fier (remaining half of 7Vy) through a
plate load of 270,000 ohms (IRs).
Changes in conduction of the squelch
tube naturally result in corresponding
changes of plate voltage, due to the
drop across 1R:. The plate of the
squelch triode is connected through
1R (1 megohm) to the grid of the
audio amplifier, so the grid potential of
the audio amplifier varies in accordance
with that of the squclch-tube plate.

If you think this is getting a bit tedi-
ous, take heart, for we arc nearly at
the end of the chain of events now!

The cathode voltage of the audio am-
plifier remains more or less constant,
due to stabilization from the “B+" linc
through 1R (47,000 ochms) at about 60
volts, but the grid voltage varies as a
function of the squelch-tube plate volt-
age. When squelch-tube conduction is
high, the audio amplifier grid voltage
falls so low relative to its cathode that
the tube is cut off. Then, no matter
how much audio is fed in from volume
control IR, there is no output from
the audio-amplifier stage to drive the
audio-output tube.

Let us go back to the output from
the discriminator for a moment. We
have already traced the path of noise
voltage as it is taken off through 71C-
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Fig. 3. Complete squelch circuit from

when no signal is present here. Now,
under «ll conditions of operation, the
full output of the discriminator,
whether it be audio or noise, is fed
through 1Ces (.005 wfd.) to the volume
control. See Fig. 1. This capacitor may
seem of rather low value for coupling
audio, since it will tend to block the
lowest audio frequencies, but remem-
ber that we are looking for intelligi-
bility rather than fidelity in a receiver
of this kind. Too much bass response
could add to our problems without con-
tributing anything useful to the voice
frequencies.

We may now summarize what hap-
pens when no signal is being received:
1. Noise passcs through 71C+ to the noise
amplifier. 2. Amplified noise is fed to
the noisc rectifier through 1C. 3. The
d.c. developed from amplified noise in
the rectifier is fed to the control grid
(pin 7) of the squelch tube (1st half
of IVy). This tube conducts. 4. The
squelch control is set so that the audio
amplifier is kept just below cut-off. 5.
With no signal reaching the audio-out-
put stage, we have squclched the audio.

A Signal Appears

I.et us consider what happens when
quieting occurs in the receiver due to
the presence of a signal on the assigned
channel:

1. Noise output from the discrimina-
tor is eliminated or greatly reduced be-
cause FM signal limiting is taking place
ahead of the discriminator. Speech fre-

Fig. 4. This version of the squelch circuit is from the G-E “Progress” line.
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receiver section of an RCA “Carfone.”

quencies (between about 300 cps and
2500 ke.) are too low to pass through
the 100-pufd. noise-feed capacitor
(1Cw). 2. Very little noise (which is
mostly above 10 kc.) reaches the noise
amplifier, so very little is passed on to
activate the noise rectifier. Thus, there
is very little current passing through
the rectifier. 3. There is virtually no
voltage developed at the cathode of the
noise rectifier; consequently there is
practically no positive voltage to be
passed on from this point to the control
grid (pin 7) of the squelch tube (first
half of 1Vy). 4. The squelch tube con-
ducts very little or not at all, so its
plate voltage rises. 5. This high plate
potential (pin 6) is coupled to the grid
of the audio amplifier (pin 2), driving
the latter stage out of cut-off. Audio
received from the volume control is
amplified and passed on to the output
stage. We say that the squelch has been
“lifted” or “broken.”

Noise-Feed Capacitors

The values of capacitors 1Ca (100
ppfd) and 1Cs (68 ppfd.) are chosen
carefully so that, whilst they offer little
reactance at noise frequencies (mainly
above 10 ke.), they provide considerable
opposition to the passage of the lower
speech frequencies. If these capacitors
were made much higher in capacity,
speech signals could begin to activate
the squelch circuits. Audio would then
start getting cut off, especially on
speech peaks.

Servicing the Squelch Circuit

There are three basic faults associ-
ated with squelch circuits: 1. Squelch
is permanent (no noise can be heard
at any setting of the squelch control);
2. squelch is absent (noise is heard at
all settings of the control); and 3.
squelch will not lift on weak signals.

As with all equipment using vacuum
tubes, the tubes themselves are most
frequently at fault. In particular, the
second condition (no squelch) is prac-
tically always due to a tube fault. For
circuit tests, the most informative
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Fig. 5. Another squelch circuit: it appears in Motorola’s “Research” line.

Fig. 6. A squelch circuit using transistors, found in Motorola receivers.
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check points are the grid, cathode, and
plate of the squelch tube itself, in that
order.

If a consistently high positive voltage
is present at the grid, even when a good
audio signal is present at the discrimi-
nator output, the fault exists in the
noise amplifier or noise rectifier cir-
cuits, causing permanent squelch.

Similarly, a consistently low voltage
at the same point, even with no signal
present, would indicate that the cause
of the permanently unsquelched condi-
tion has its roots in the noise rectifier
or noise amplifier circuits.

Apart from tubes, the most likely
components to cause trouble are the
two noise-feed capacitors 1Cn and 1C:s.
If one of these goes open, no squelch
action will occur at all. If one is leaky,
there may be permanent squelch or
the squelch may be too “enthusiastic”
in its job, requiring a very quiet back-
ground on an incoming signal to lift it.

Trouble sometimes arises in the ex-
ternal squelch control, or in the control
lead which goes away through the mul-
tiple cable to the control head. This is
easily checked, either by measuring the
voltage swing that occurs at the
squelch-tube cathode when the control
is swung or by a cold resistance check
from this cathode to ground.

A somewhat more difficult fault to
trace is an open (or missing!) 1Cies
(half of a dual .01 ceramic disc capaci-
tor at the cathode of 1V, Fig. 3). This
component sometimes drops off due to
vibration! If its capacitance is not in
the circuit, the action of the noise rec-
tifier is upset and one of a number of
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effects may result: 1. There may be
permanent ‘“no squelch,” or there will
be an indefinite squelch “breaking
point” on the squelch control, or 2.
There may be a ‘“creeping squelch” con-
dition, with the squelch control further
anti-clockwise than is normal, and hav-
ing to be readjusted every few minutes
as noise reappears at each fresh setting.

Incidentally it is wise to get into the
habit of looking in the bottom of the
case when withdrawing a mobile unit
from a vehicle for service. It is easier
to find where a component has broken
off if you already know that is what
you have to look for, rather than find
it the hard way—especially if the cus-
tomer is waiting for the set!

Marginal Squelch

The most difficult cases to trouble-
shoot are those where the squelch cir-
cuits appear to be normal on no signal,
but require a strong signal to lift. In
such cases make sure before diving in
with the cutters that it is the squelch
section at fault. If the set is not quiet-
ing sufficiently when a signal comes
along, the squelch circuits cannot oper-
ate properly.

A simple way to open up the squeich
whilst taking a critical look at the
quieting sensitivity of the receiver is to
disconnect the plate lead of the squelch
tube. The audio amplifier will then run
wide open, and a measurement can be
made of the quieting performance.
(Quieting checks are themselves the
proper subject for a separate article.)

A point to bear in mind when servic-
ing the RCA Carfone is that “B+” is

www americanradiohistorv com

connected to the squelch circuits by a
separate input, which is “hot” all the
time the set is on, although the “B+”
to the rest of the receiver is cut off by
the “T-R” (transmit-receive) relay
when on transmit. Every time the unit
is switched back to receive, there is a
brief burst of background noise in the
receiver audio. By leaving “B+" per-
manently on the squelch section, this
noise burst is considerably shortened
(about half a second is normal), thus
reducing the possibility of missing the
beginning of the received station’s mes-
sage.

The d.c. bias developed at pin 3 of
the noise rectifier is brought out to
terminal 17B, on the connection strip
between this particular receiver and its
power pack, so this bias can conveni-
ently be measured between that point
and ground with a v.t.v.m. This outlet
(through 1R, see Fig. 3), is intended
for use as d.c. bias for a tube operating
a relay, such as would control the
‘“‘channel-busy’” lamp of a selective sig-
naling unit, for example.

Distortion-Caused Squelch

Another rather elusive form of mar-
ginal squelch may be caused by an in-
correct relationship between the band-
width of the receiver and that of the
transmissions being received. For ex-
ample, if the receiver has been
equipped for ‘“split-channel” operation
with a special narrow-band i.f filter,
but is receiving from a transmitter us-
ing the full & 15 kec. deviation, severe
audio distortion will result at the dis-
criminator. The high-frequency com-
ponents of the distorted speech wave-
forms will be passed through into the
noise rectifier, and will cause the
squelch to operate sporadically while
the signal is being received. This will
sometimes result in the receiver being
able to work satisfactorily on weak sig-
nals, but be unable to cope with strong-
er ones.

Squelch in a G-E System

Fig. 4 shows the squelch circuitry of
the General Electric ‘“‘Progress’ line
two-way FM radio. It is very much like
the RCA circuit previously described,
with a few minor variations.

The noise amplifier is fed by the
small capacitor Cas (47 pufd.), preceded
by a selective circuit with a short time
constant, Rss and Cs;r. The squelch con-
trol is in the cathode of the noise am-
plifier, controlling the gain of this tube.

Amplified noise is fed on to a voltage-
doubler type of rectifier through an-
other selective circuit (Rsu, Cs2), and
the positive voltage developed there
(across Rgs) controls the conduction of
the squelch tube.

Note that R:» feeds some negative
voltage into the noise rectifier circuit
from the grid of the second limiter.
When a signal is received, saturating
the limiter, the extra negative potential
developed at the limiter grid thus helps
drive the squelch-tube grid negative,
making a more definite squelch release.

(Continued on page 104)
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Sihply‘ by checking
all the tubes in the TV set with

FAST AND ACCURATE
® Tests complete set in minutes

® Wins customer’s confidence

& Saves costly call-backs

® Sells more tubes on-the-spot
® Avoids substitution testing

¢ Mokes more money every day

MEASURE TRUE DYNAMIC MUTUAL CONDUCTANCE

Thousands of technicians are doing a better servicing
job and are making more money today with the famous
B&K Dyna-Quik. Completely tests each tube in
seconds, with laboratory accuracy, in home or shop.
Measures true dynamic mutual conductance. Shows tube
condition on “Good-Bad” scale and in micromhos. No
multiple switching or roll chart. Quickly detects weak,
short-life, or inoperative tubes. Shows customer the true
condition and life-expectancy of tubes in the set; sells

more tube replacements per call. Assures customer,

satisfaction and protects the service guarantee,

MODEL 650

Model 650 DYNA-QUIK

Fastest, Most Complete, Portable
TUBE AND TRANSISTOR TESTER

Checks over 99% of the tubes most widely used in television
receivers, plus popular home and portable radio tubes. Tests
over 500 tube types. Lists over 125 most commonly used tube
types, with settings, on socket panels for maximum operating
speed. Complete listing in fast telephone-index type selector.
Tests each section of multiple tubes separately for Gm,
Shorts, Grid Emission, and Life. Tests each tube for Gas Content.
Provides instantaneous Heater Continuity check. Includes 16
spare sockets and sufficient filament voltages for future new
tube types. Transistor Section checks junction, point contact and
barrier transistors, germanium and silicon

diodes, selenium and silicon rectifiers. Net, $I| 699_5

February, 1959

PER WEEK

*ACTUAL EXPERIENCE SHOWS
TV SERVICEMEN AVERAGE

2 extra tube sales
PER CALL

S calls per day in
S days equal *50

yMODEL 675

Model 675 AUTOMATIC

Simplified, Portable, DYNA-QUIK
TUBE AND TRANSISTOR TESTER

With only 60 indexed phenolic Dyna-Cards, you can test over
500 tube types. Dyna-Card automaticalily sets socket connec-
tions for quick, accurate tube test. Checks over 99% of the
tubes most widely used in television receivers, plus popular
home and portable radio tubes. Easily kept up-to-date by
adding new Dyna-Cards. Tests each section of multiple
tubes separately for Gm, Shorts, Grid Emission, and Life. Tests
each tube for Gas Content and Grid Emission simultaneously
with Short Check. Provides instantaneous Heater Continuity test.
Transistor Section checks junction, point contact, and barrier
transistors, germanium and silicon diodes,

selenium cngd silicon rectifiers, Net, $ 1 699—.5

Manufacturers of Tube Testers, Cathode Rejuvenator Tester,
Television Analyst, Dyna-Scan, Transistor Tester,
and other specialized instruments.

See your B&K Distributor or
Send now for Bulletin 5T21-N

BaK MANUFACTURING CoO.
3726 N. Southport Ave. ¢ Chicagoe 13, lllinois

Canada: Atlas Radio Corp., 50 Wingold, Toronto 10, Ont.
Export: Empire Exporters, 458 Broadway, NewYork13,U.5.A.

75

www americanradiohistorv com


www.americanradiohistory.com

Here are a few
reasons why. . s

gAsv TO BUILD

¢ Heathkits are engineered for easy kit construc-

. tion. You need no electronic or kit building ex-

. _perience whatsoever to successfully complete

¢ your own kit, Use of printed circuit boards and

1 pre-wired, pre-aligned assembiies cut construc-

. ' fion. time. Manuals are carefully prepared, em-

ploying siep-by-step instructions written in

| simple, non-technical language. Large pictorial
diagrams and photographs show you exactly
where each part goes, .

LASTING QUALITY

-Only top quality components go into Heathklfs,
.. assuring you of a finished product that is unsur-
i passedin performance, dependability and endur-

ance. Rigid quality control standards are main-

~ tained at the Heath factory to see that each

¢ component lives up to its advertised specifica-

;  tions, Heathkits are conservatively rated. No per-

formance claims are made that are not thoroughly

proven and tested under the most strlngent labo-
ratory conditions.

e megr

S—

ADVANCED ENGINEERING

- Progress in electronics engineering never stands
¢ still at Heath. The latest developments in circuit
design and components are exploited by Heath
engineers, offering you superior performance at
lower costs. New advances in all fields of elec-
tronics are carefully watched by Heath engineers
to keep abreast of the rapidly growing industry.
The modern, up-to-date styling of Heathkits
__make them a handsome addition to your home
or workshop.

o

e

every year more people =~ WORLD-WIDE REPUTATION
A pioneer in do-it-yourself electronics, Heath
1 - Company, over more than a decade, has estab-
buy Heafhklts than any Ol‘he/' ~__ lished public confidence in its products both in

/ i ol the United States and abroad. Today, as the
E eCt/'OH/C nstruments world's largest manufacturer of efectronic kits,

%4 Heath stands as the leader in its field.

in kit form/! .

i GREATER SAVINGS

. Do-it-yourself Heathkits save you up to !4 the
cost of equivalent ready-made equipment. Direct
factory-to-you selling, eliminating middle-man
profit, plus the tremendous Heath purchasing
power mean even further savings to you. And the
convenient Heath Time Payment Plan allows you
to use and enjoy your Heathkit NOW, while you
pay for it in easy instaliments.

i

" HEATH COMPANY

Benton Harbor 15, Michigan

H ) ) a subsidiary of Daystrom, Inc.
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TRANSISTOR PORTABLE RADIO KIT

Fun for the whole family, this easy-to-build 6-transistor
portable radio is ready to go wherever you go. The modern
molded plastic case with pull-out carrying handle and fully
enclosed back add beauty and convenience to this splendid
kit. Six name-brand (Texas Instrument) transistors are used
for good sensitivity and selectivity. The 4” x 6” PM speaker
with heavy magnet provides “big set” tone quality. Use of
this large speaker and roomy chassis make it unnecessary to
crowd components adding greatly to the ease of construc-
tion. Transformers are prealigned making the radio ready
for use as soon as kit is assembled. A built-in rod-type an-
tenna assures good reception in all locations. Six standard
flashlight batteries are used for power, providing extremely
fong battery life (between 500 and 1,000 hours) and they
can be purchased anywhere. Stylish cabinet is two-tone
blue molded plastic with gold inlay and measures 9” L
x 7" H. x 334" D. Shpg. Wt. 6 Ibs.

MODEL XR-1L: Identical to XR-1P except in handsome
leather case instead of plastic case. Leather carrying strap
included. Shpg. Wt. 7 Ibs.

HEATHKIT
MODEL XR-1P

LEATHER CASE: Can be purchased separately if de-
sired. Fits all XR-1P and earlier XR-1 chassis, No. 93-1.
Shpg. Wt. 3 1lbs. $6.95.

MODEL XrR-1L. $ 3495

© 008 000006000000 55050605 095050000000 000090006000000000606000000

POWER CONVERTER KIT

Now you can operate your TV set, radio,
razor, and other AC electrical equipment
directly from your 12-volt boat or car bat-
tery. With the Heathkit Power Converter
you can enjoy the convenience of home
electricity whether boat cruising or on
automobile trips. Two power transistors
are employed for years of trouble-free, de-
pendable service. No moving parts to wear
MODEL PC-1 out, no tubes to replace. Shpg. Wt. 8 Ibs.

$2495

ELECTRONIC IGNITION ANALYZER
KIT

Ideal for use on automobiles, boats, air-
craft engines, etc., the IA-1 checks ignition
systems with the engine in operation (400
to 5,000 RPM). Shows the condition of
coil, condenser, points, plugs and ignition
wiring. Shows complete engine cycle or just
one cylinder at a time. Two test leads are
supplied, each 10’ long, which will enable
you to reach either the breaker points or

MODEL 1A-1 the spark plug wires. Shpg. Wt. 20 1bs.

$5995

$ 05 0009000000000 0009999 000000000000090 000000000 s00ssSO e

ELECTRONIC TACHOMETER KIT

Useful on inboard and outboard boats, as
well as in automobiles, the TI-1 operates
directly from the spark impulse of the en-
gine. Use on any spark ignited 2 or 4 cycle
engine of any number of cylinders. Com-
pletely transistorized, it works with 6, 8,
12, 24 or 32 volt DC systems. Indicates
revolutions-per-minute from 0 to 6,000.

night opgration.’ Po"

k4 Standard’@ﬂashligﬁf Calibration control provided for adjusting
i o to engine type. Easy-to-build and easy-to-
i ";0202_:;: install. Shpg. Wt. 4 Ibs.
February, 1959 77
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PROFESSIONAL OSCILLOSCOPE KiT

Everything you could possibly want in an oscilloscope is found in the
new Heathkit model OP-1. Featured are DC coupled amplifiers and
also DC coupled CR tube un-blanking. The triggered sweep circuit
will operate on either internal or external signals and may be either
AC or DC coupled. The polarity of the triggering signal may also be
selected, and any point on the waveform may be selected for the start

MODEL OP-1

$1799%5

of the sweep by using the “triggering level” control. An automatic
position is also provided, in which the sweep recurs at 50 cycle rate,
but can be driven over a wide range of frequencies with no additional
adjustment. Prewired terminal boards are used for rapid, easy assem-
bly of all critical circuits. Power supply is transformer operated utiliz~
ing silicon diode rectifiers and is fused for protection. Handsome
cabinet features silver anodized front panel with red and black
lettering and matching knobs. Shpg. Wt. 34 lbs.
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VARIABLE VOLTAGE
REGULATED POWER
SUPPLY KIT

Invaluable in experimental and
design work, the PS-4 eliminates
the need for building up a sepa-
rate power supply for each new
circuit tried. It provides a con-
venient source of variable regu-
lated B+, variable bias voltage
and filament voltage for labs and
work shops. The PS-4 supplies
regulated B+ output continuously
variable from 0 to 400 volts DC
at up to 100 ma, bias voltage vari-
able from 0 to —100 volts DC at
1 ma, and filament voltage of 6.3
volts AC at 4 amps. Separate
panel meters continuously moni-
tors voltage and current output.
Rugged, top-rated components
used throughout for long, reliable
service. Shpg. Wt. 16 lbs.

s s eesecsne

TEST OSCILLATOR KIT

Provides the test frequencies most
often used by servicemen in re-
pairing and aligning modern
broadcast receivers. Five fixed-
tuned frequencies (262 ke, 455 ke,
465 kc, 600 kc and 1400 kc¢) are
quickly selected for troubleshoot-
ing or’alignment of the IF fre-
quency and high and low end of
the broadcast band for proper
tracking. Shpg. Wt. 4 lbs.
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HEATHKIT
MODEL TO-1
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MODEL sG-5 $§1950

RF SIGNAL

GENERATOR KIT

A ““must” for any beginning serv-
iceman, this indispensable instru-
ment is used for aligning tuned
circuits quickly and tracing signals
in faulty RF, IF and audio cir-
cuits. Covers 160 k¢ to 110 mc on
fundamentals in five bands and
from 110 mc to 220 mc on cali-
brated harmonics. Coils are pre-
wound and calibrated. Complete
with output cable and instruc-
tions. Shpg. Wt. 8 Ibs.
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MODEL AG-9A $3 450

AUDIO SIGNAL
GENERATOR KIT

This unique generator uses three
rotary switches to select two
significant figures and a multi-
plier to determine audio fre-
quency, allowing return to the
exact frequency previously mea-
sured when making multiple fre-
quency measurements. Covers
10 CPS to 120 kc with less than
.1 of 19, distortion between 20
and 20,000 CPS. Shpg. Wt. 10
1bs.

HEATHKIT
MODEL O-12

S

HEATHKIT

HEATH COMPANY -
U@bsidiary of Daystrom, Inc.

i

e W

-

- : ] ©
HEATHKIT

Benton Har
Michigal

“EXTRA DUTY'’ 5’
OSCILLOSCOPE KIT

Laboratory quality at utility scope price
makes this instrument an unusual.value.
The Heath patented sweep circuit func-
tions from 10 CPS to better than 500 kcin
five steps, giving you five times the usual
sweep obtained in other scopes. Vertical
frequency response extends from 3 CPS
to 5 mc +1.5 db —5 db without extra
switching. An automatic sync circuit with .

_ self-limiting cathode follower provides

excellent linearity and lock-in character-
istics. Extremely short retrace time and
efficient blanking action are characteristic
of this scope. Frequency response:of the
horizontal amplifier is within =1 db from
1 CPS to 200 ke. Horizontal sensitivity is
0.3 volts RMS-per-inch. Coustruction is
simiplified through the use of two etched
metal ‘circuit boards and precut, cabled
wiring harness. Complete step-by-step
instructions and large pictorial diagrams
are supplied for easy assembly. An ideal
scope for all service applications as well
as in standard or color TV servicing.
Shpg.: Wt. 22 lbs. E
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MODEL TS-4A $4950

TV ALIGNMENT
GENERATOR KIT

TV service technicians will ap-
preciate the outstanding features
found in this sweep generator.
Provides essential facilities for
aligning FM, monochrome TV
or color TV sets. The all-elec-
tronic sweep circuit employs a
trouble-free controllable induc-
tor which varies frequency by
magnetic means. An unusual
buy at this low price. Shpg. Wt.
16 1bs.
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MODEL CD-1 $5©95

COLOR BAR AND

DOT GENERATOR

The CD-1 combines the two
basic color servicing instru-
ments, a color bar and white dot
generator in one versatile and
portable unit, which has crystal
controlled accuracy and stabil-
ity for steady lock-in patterns.
(Requires no external sync
leads.) Easy-to-build and easy-
to-use. No other generator on
the market offers so many fea-
tures at such a great price sav-
ing. Shpg. Wt. 13 Ibs.
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HANDITESTER KIT

ETCHED CIRCUIT VTVM KIT i ; Ideal for use in portable appli-

— cations when making tests away
from the work bench or as an
“extra’ meter in the service
shop. The combination function
range switch simplifies opera-
tion. Measures AC or DC volt-
age from 0 to 10, 30, 300, 1,000
and 5,000 volts. Direct current
ranges are O to 10 ma and 0 to
100 ma. Ohmmeter ranges are 0
to 3,000 and 0 to 300,000. Top
quality, precision components
used throughout. Small and
compact, take it with you wher-
ever you go. Very popular with
home experimenters and elec-
tricians. Test leads and 114 volt
size C battery are included with
the kit. Shpg. Wt. 3 lbs.

Time proven for dependability, accuracy and
overall quality, the V7-A is one of the wisest
investments you can make for your clectronic
workshop or lab. Its multitude of uses will make
it one of the most often used instruments in
your possession. Use it to measure all operating
voltages and potentials such as B4 and AC-DC,
or straight AC power supplies, filament voltage,
bias voltage, AVC voltage, line voltage, etc.
Jdeal for measurements in all types of AM, FM
and TV circuits. Checks discriminator or detec-
tor operation, AVC or AGC performance,
while the ohmmeter may be used to measure
circuit continuity, circuit resistance, to test out
individual components with resistance measure-
ment, or to trace circuit wiring through cables or
chassis openings. Front panel controls consist
of rotary function switch and a rotary range
selector switch, zero-adjust and ohms-adjust
controls. Precision 19 resistors are used in the
voltage divider circuit for high accuracy and an
ctched circuit board is emiployed for most of the
circuitry. The circuit board not only simplifies
assembly but permits levels of circuit stability
not possible with ordinary conventional wiring
methods. Shpg. Wt. 7 lbs.

20,000 OHMS /VOLT

VOM KIT

Portable and accurate, this kit
features a 50 ua 414" meter and
19, precision multiplier resis-
tors for high accuracy. No ex-
ternal power required. Provides
a total of 25 meter ranges on a
two-color scale. Sensitivity is
20,000 ohms-per-volt DC and
5,000 ohms-per-volt AC. Mea-
suring ranges are 0-1.5, 5, 50,
150, 500, 1,500 and 5,000 volts
AC and DC. Measures direct
current in ranges of 0-150 ua,
15 ma, 150 ma, 500 ma and 15 a.
Resistance multipliers are X 1,

HEATHKIT
MODEL V7-A

l X 100 and X 10,000. Covers

B:sand new in" every respect the II_" 3 features outstandmb_ —10 db to +65 db. Housed in
" Sockets are i‘OV1| [ Fiar 4-pin 5~ n, [a in s - By an attractive bakelite case with

; P e p B B, pi =P : T3 - plastic carrying handle. Bat-
Z¢7-pin mmlature 7-pifisisbeg mxature ogtal, loctal, and§9_-pm miniature tubes; ., .~ teries and test leads included.

Pmtectlon agamst of SL"]!.'!;C""']CB i rm (_ied%by A blanz c.m_ke o‘ifacmtate Shpg. Wt. 6 Ibs.

AUDIO VTVM KIT
This vacuum tube volt meter
emphasizes stability, broad fre-
quency response and sensitivity
for accurate measurement of
critical AC voltages. Features
a large 415” 200 ua meter with
increased damping in the meter
circuit for stability in low frzs-
quency tests. Measures AC from
a low value of 1 millivolt to a
maximum of 300 volts AC
{RMS). Voltage ranges are:
0-.01,.03,.1,.3, 1, 3, 10, 30, 100
MODEL AV-3 and 300 volts. Db ranges cover
$2995 —52 to 452 db. 19, precision
multiplier resistors used for
maximum accuracy. Frequency
response is essentially flat from
10 CPS to 200 kec. Shpg. Wt.
6 lbs.

. Thuml:l wieel drive k_rll::l‘hb are
4 provxd.,gl oh botisides of the.
: panei to accommodate the

able apphc%uon
roll chart And #hi

illuminated, to,, facilitat
~ in darkene@ areas. Shpg Wt

HEATHKIT
MODEL TC-3

MODEL CT-1 $795

IN-CIRCUIT
CAPACI-TESTER KIT
This handy kit checks capaci-
tors for “open’” or “‘short” right
in the circuit. Detects open ca-
pacitors from about 50 mmf,
not shunted by an excessive low
resistance value. Checks shorted
capacitors up to 20 mfd (not
shunted by less than 10 ohms).
Checks all bypass, blocking and
coupling capacitors of the paper,
mica or ceramic types. (Does
not detect leakage nor check
electrolytic condensers.) Elec-
tron beam ‘‘eye” tube is used
for quick indication. A 5-posi-
tion function switch is featured
which controls the power to the
instrument and selects the test
being made. Easy to build and

MODEL T-4
$1995

VISUAL-AURAL

SIGNAL TRACER KIT
New in every respect the T-4
features a built-in speaker and
electron beam ‘‘eye’ tube for
signal indication, and a unique
noise locator circuit. Ideal for
use in AM, FM and TV circuit
investigation. Transformer op-
erated for safety and high effi-
ciency. Complete with test leads

MODEL BE-s $3995

MODEL C-3 $1950

CONDENSER

CHECKER KIT

Check unknown condenser and
resistor values quickly and ac-
curately as well as their oper-
ating characteristics with this
fine instrument. All values are
read directly on a calibrated
scale. An electron beam ‘‘eye”
tube indicates balance and leak-
age. A valuable addition to any

LOW RIPPLE BATTERY
ELIMINATOR KIT
Completely up to date the BE-5
will power all the newest tran-
sistor circuits requiring 0 to 12
volts DC, and the new hybrid
automobile radios using both
transistors and vacuum tubes.
An extra low-ripple filter circuit
is employed holding AC ripple
down to less than .3%,. Doubles
as a battery charger or marine and informative construction service shop or lab. Shpg. Wt, easy to use. Test leads included
converter. Shpg. Wt. 21 lbs. manual, Shpg, Wt, 5 lbs, 7 lbs, Shpg. Wt. 5 lbs.
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“APACHE' HAM TRANSMITTER KIT

This beautifully styled transmitter hasjustabouteverything you
could ask for in transmitting facilities. The ‘““Apache” is a high
quality transmitter operating with a 150 watt phone input and
180 watt CW input. In addition to CW and phone operation,
built-in switch selected circuitry provides for single-sideband
transmission through the use of a plug-in external adapter. A
completely redesigned, compact and stable VFO provides low
drift frequency control necessary for SSB transmission. A slide
rule type illuminated rotating VFO dial with full gear drive
vernier tuning provides ample bandspread and precise fre-
quency settings. The bandswitch allows quick selection of the
amateur bands on 80, 40, 20, 15 and 10 meters (11 m with
crystal control). This unit also has adjustable low-level speech
clipping and a low distortion modulator stage employing two
of the new 6CA7 /EL34 tubes in push-pull class AB operation.
Time sequence keying is provided for ““chirpless” break-in CW
operation. The final amplifier is completely shielded for greater
TVI protection and transmitter stability. A formed one-piece
cabinet with convenient access hatch provides accessibility to
tubes and crystal socket. Die-cast aluminum knobs and front
panel escutcheons add to the attractive styling of the trans-
mitter. Pi network output coupling matches antenna impe-
dances between 50 and 72 ohms. A “spotting” push button is
provided to allow tuning of the transmitter before switching
on the final amplifier. This feature also enables the operator
to “zero-beat” an incoming frequency without placing the
transmitter on the air. Equip your ham shack now for top
transmitting enjoyment with this outstanding unit. Shpg.
Wt. 110 lbs.

¢ Built-in cooling fan

HEATHKIT
MODEL TX-1
* Rotating Slide Rule Dial

¢ Compact, Stable, VFO

* Provision for SSB Adapter

$50.00 required on C.0.D. orders. Shipped motor freight
unless otherwise specified.

o o - w .

SINGLE SIDEBAND ADAPTERKIT

Designed as a compatible plug-in

~ adapter for the model TX-1 it can also
be used with transmitters similar to the
DX-100 or DX-100-B by making a few
simple circuit modifications and still re-
tain the normal AM and CW functions.
Easy to operate and tune, the adapter .
employs the phasing method for gener-
ating a single sideband signal, allowing
operation entirely on fundamental fre-
quencies. The critical audio phase shift
ngtwork is supplied, completely pre- )
assembled and wired in a sealed plug-in
unit. Features include single-knob band-
switching for operation on 80, 40, 20,
15and 10 meters, an easy-to-read panel
meter, built-in electronic voice control
with anti-trip circuit. Enjoy the advan-
tages of SSB coperation by adding this

5

e
HKIT

HEATH COMPANY

Benton Harbor 15, Michigan / HEATHKIT

MODEL SB-10 -

. .
fine kit to your ham shack now. Shpg.
J Wt 14 I_bs{)§ .- _ .
B@bs[diary of Daystrom, Inc. - . ' 4 .
o ; i : P o Sl 5 S |
MODEL
DX-100-B
$18950

$50.00 deposit required on
€.0.D, orders. Shipped mo-
tor freight unless otherwise
specified.

BX-100-B PHONE & CW TRANSMITTER KIT

The same fine performance of the time proven DX-100 is retained in the
DX-100-B with improvements in the crystal and loading circuits. The one-
piece formed cabinet has convenient access hatch for changing crystals, etc.
and the chassis is punched to accept sideband adapter modifications. Features
a built-in VFO, modulator and power supply, complete shielding to minimize
TVI, and a pi network output coupling to match impedances from 50 to 72
ohms. RF output is in excess of 100 watts on phone and 120 watts on CW.
Covers 160 through 10 meters. Single-knob bandswitching and illuminated
VFO dial and meter face. RF output stage uses a pair of 6146 tubes in parallel,
modulated by a pair of 1625’s. Designed for easy assembly. Measures 1134”
H. x 1914” W, x 16” D. Shpg. Wt. 107 lbs.

tPeecesveresvesrstoviosnsrttes oL bRL
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MODEL DX-40 $6 495

DX-40 PHONE & CW
TRANSMITTER KIT

Operates on 80, 40, 20, 15, 1t
and 10 meters, using a single
6146 tube in the final for 75 watt
plate power input CW, or 60
watts phone. Single-knob band-
switching, pi network output,
complete shielding, provision
for three crystals and VFO.
D’Arsonval movement panel
meter. Shpg. Wt. 25 Ibs.

wwWw americanradiohistorv com
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MODEL DX-20 $3595

DX-20 CW TRANSMITTER
KIT

This fine unit covers 80, 40, 20,
15, 11 and 10 meters with single-
knob bandswitching. Features
a 6DQ6A tube in the final for
50 watt plate power input, pi
network output, complete
shielding to minimize TVI. Easy
to build with complete instruc-
tions supplied. Shpg. Wt. 19 tbs.

RADIO & TV NEWS
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“MOHAWK™ HAM RECEIVER KIT

Designed for ham band operation and for maximum stability
and accuracy, the Heathkit ‘“Mohawk” receiver will let you
enjoy ham activities to the utmost. This 15-tube receiver fea-
tures double conversion with IF’s at 1682 k¢ and 50 k¢ and
covers all the amateur frequencies from 160 through 10 meters
on seven bands. An extra band is calibrated to cover 6 and 2
meters using a converter. The “Mohawk™ is specially designed
for single-sideband reception with crystal controlled oscillators
for upper and lower sideband selection. A completely pre-
assembled, wired and aligned front end coil /bandswitch as-
sembly assures ease of construction and top performance.
Many more important featurcs are provided in this outstand-
ing receiver for dependable and effective amateur communi-
cations. Ruggedly constructed with well rated components
throughout. Shpg. Wt. 66 Ibs. Matching accessory speaker kit;

optional extra. Model AK-5. $9.95. Shpg. Wt. 8 1bs.

+ Prewired and Aligned
Coil/Bandswitch Assembly
« Crystal Controlled
Oscillators for
Drift-Free Reception

HEATHKIT
MODEL RX-1

MODEL AM-2 $1595
REFLECTED POWER
METER KIT

Check the match of your ‘an-
tenna transmission system by
measuring the forward and re-
flected power or standing wave
ratio from 1:1 to 6:1. Handles
a peak power of well over 1 kilo-
watt and may be left in antenna
feed line. No external power re-
quired. 160 through 6 meters.
For 50 or 75 ohm lines. Shpg.
Wt. 3 Ibs.

February, 1959
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MODEL B-1

BALUN COIL KIT
Unbalanced coax lines can be
matched to balance lines of
either 75 or 300 ohms by using
this balun coil kit. Use without
adjustment from 80 through 10
meters at power up to 200 watts.
May be located any distance
from transmitter or antenna.
Protective cover included. Shpg.
Wt. 4 1bs.
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HEATHKIT
MODEL VHF-1

HEATHKIT
MODEL AR-3

(LESS CABINET)

.'1//

i S
N e %%%'

s2395

ELECTRONIC VOICE
CONTROL KIT

This unique device lets you
switch from receiver to trans-
mitter merely by talking into
your microphone. Provision is
made for receiver and speaker
connections and also for a 117
volt antenna relay. Adjustable
to all conditions by sensitivity
and variable time delay controls
provided. Shpg. Wt. 5 lbs.

MODEL vX-1

wwWw americanradiohistorv com
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ALL-BAND RECEIVER KIT

A fine receiver for the beginning
ham or short wave listener. Fre-
quency coverage is from 550 kc to
30 mc in four bands. Features in-
clude bandswitch, bandspread tun-
ing, phone-standby-CW switch, an-
tenna trimmer, noise limiter, RF
and AF gain controls and head-
phone jack, Easy to build. Shpg.
Wt. 12 lbs.

R A I I I I A A

Q' MULTIPLIER KIT

Use with any receiver with IF fre-
quency between 450 and 460 k¢ to
add additional selectivity for sepa-
rating two signals or to reject one
signal and eliminate heterodyne. A
great help on crowded phone and
CW bands. Not for use with AC-DC
type receivers. Simple to connect
with cable and plugs supplied. Shpg.

“AUTOMATIC” CONELRAD
ALARM KIT

This easy-to-build device gives in-
stant warning and cuts AC power to
your transmitter when a monitored
station goes ‘“‘off-the-air”. Use with
any radio receiver having an AVC
circuit. A sensitivity control adjusts
to various AVC levels. Incorporates
a heavy duty six-ampere relay and
manual “reset” button to reactivate
the transmitter. Complete instruc-
tions provided for connection to
receiver. Shpg. Wt. 4 lbs.

e s 0 ssessesrasssccesseree

$19s0

VARIABLE FREQUENCY
OSCILLATOR KIT

Far below the cost of crystals to ob-
tain the same frequency coverage
this VFO covers 160, 80, 40, 20, 15,
11 and 10 meters with three basic
oscillator frequencies. Better than
10 volts RF output on fundamen-
tals. Requires only 250 volts DC at
15 to 20 ina, and 6.3 VAC at 0.45 a.
Tlluminated dial reads direct. Shpg.

MODEL VF-1

"Wt. 7 lbs.
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Beautifully Styled With Plenty of
Room For The Most Complete

Stereo System

:

MODEL SE-1 (center unit) $1 4995 Shpg. Wt. 162 Ibs.

MODEL SC-1 (speaker enclosure) $3995 each shpg. Wt. 42 Ibs.

HEATHKIT
MODEL CE-1

CHAIRSIDE ENCLOSURE KIT

Combine all of your hi-fi equipment into one com-
pact control center and, at the same time add a beau-
tiful piece of furniture to your home. The CE-1 is
designed to house AM and FM tuners (BC-1A and
FM-3A) and the WA-P2 preamplifier along with the
majority of record changers which will fit in the space
provided. Changer compartment measures 1734" L.
x 16" W. x 9%" D. Adequate space is provided in the
rear of the unit to house any of the Heathkit ampli-
fiers designed to operate with the WA-P2. Good
ventilation is achieved through properly placed slots
in the bottom and back of the enclosure. Overall
dimensions are 18" W, x 24"Hx 3514" D. All parts are
precut and predrilled for easy assembly. The Con-
temporary cabinet is available in either mahogany or
birch, and the Traditional cabinet is available in ma-
hogany suitable for the finish of your choice. Beauti-
ful hardware supplied. Shpg. Wt. 46 lbs.

STEREO EQUIPMENT CABINET KIT

This superbly styled cabinet ensemble is designed to
hold your complete home stereo hi-fi system, con-
sisting of a “‘stereo equipment center” flanked by
two individual “‘stereo wing speaker enclosures”.
The unit has room for all the components required
for stereo sound. Although designed to hold Heath-
kit stereo components, it is not frozen to this ar-
rangement. The kit is supplied with mounting panels
precut to accommodate Heathkits, but interchange-
able blank panels are also furnished so you can
mount any equipment you may already have. The
precut panels accommodate the Heathkit AM-FM
tuner (PT-1), stereo preamplifier (SP-1 & 2), and
record changer (RP-3). Record changer chassis pulls
out easily for convenient loading and unloading.
Adequate space is provided for record storage and a
pair of matching Heathkit power amplifiers (from 12
to 70 watts). The stereo wing speaker enclosures are
open backed, cloth grilled cabinets designed to hold
the Heathkit SS-2 or similar speaker systems. The
cabinets are available in beautifully grained 34” solid
core Phillipine mahogany or select birch plywood
suitable for the finish of your choice. The matched
grain sliding tape deck access door on top pops-up
flush when closed. Entire top features a shaped edge.
Hardware and trim of brushed-brass-and gold finish.
Rich toned grille cloth is flecked in gold and black.
No woodworking experience required. All parts pre-
cut and predrilled for easy assembly. Maximum
overall dimensions (all 3 pieces): 8234” W. x 36154" H.
X 20" D. Center Cabinet: 4714” W. x 3615" H.
x 20" D.

HEﬂTH COMPANY - Benton Harbor 15,

r - ! Michigan
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HIGH FIDELITY
RECORD CHANGER KIT

Every outstanding feature you couldask for in a
record changer is provided in the Heathkit RP-3, the
most advanced changer on the market today. The
unique turntable pause during the change cycle saves
wear and tear on your records by eliminating the
grinding action caused by records dropping on a
moving turntable or disk. Record groove and stylus
wear are practically eliminated through proper weight
distribution and low pivot point friction of the tone
arm. Clean mechanical simplicity and precision parts
give you turntable performance with the automatic
convenience of a record changer. Flutter and wow, a
major problem with automatic changers, is held to
less than 0.189; RMS. An automatic speed selector
position allows intermixing 33% and 45 RPM rec-
ords regardless of their sequence. Four speeds pro-
vided: 16, 33%3, 45 and 78 RPM. Changer is supplied
complete with GE VR 1I cartridge with diamond LP
and sapphire 78 stylus, changer base, stylus pressure
gauge and 45 RPM spindle. Shpg. Wt. 19 lbs.

RADIO & TV NEWS
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“BASIC RANGE’ HI-FI SPEAKER
SYSTEM KIT

The popularity of this modestly priced speaker sys-
tem attests to its high fidelity performance. The SS-2
provides an ideal basic speaker for your home hi-fi
system. Flexibility of design allows it to be used as a
table top model or as an attractive consolette with
optional legs. May also be used as a supplementary
speaker in more advanced systems or as replacement
speaker for TV sets, etc. The specially designed
tweeter horn rotates 90 degrees allowing you to use
the speaker in an upright position if desired, as in the
Heathkit stereo wing speaker enclosures. Total fre-
quency range is from 50 to 12,000 cycles-per-second.
An 8" mid-range woofer covers from 50 to 1,600 CPS
while a compression-type tweeter with flared horn
covers 1,600 to 12,000 CPS. Both speakers are by
Jensen. A variable balance control allows level ad-
justment of the high frequency speaker. Power rating
is 25 watts. Constructed of 14" veneer-surfaced ply-
wood suitable for light or dark finish. All wood parts
are precut and predrilled for simple, quick assembly.
An added feature of the SS-2 is that, although an
outstanding performer in its own right, it may be
combined with the SS-1B “‘range extending” speaker
system later to extend the frequency range at the
high and low ends of the audio range. Build in just
one evening for many years of listening enjoyment.
Shpg. Wt. 26 lbs.

Assemble it in

Just One Evening

HEATHKIT
MODEL S$S-2

OPTIONAL LEGS

ATTRACTIVE BRASS TIP ACCESSORY LEGS
convert SS-2 into handsome consolette. 14” legs
screw into brackets provided. All hardware included.

& T sy

5o

Extended
Frequency Range
for Your SS-2

February, 1959

Shpg. Wt. 3 Ibs. No. 91-26. $4.95.

SRS

““RANGE EXTENDING"
HI-FI SPEAKER

2 SYSTEM KIT

Designed exclusively for use
with the SS-2, the SS-1B em-
ploys a 15” woofer and a super

i tweeter horn to extend the

range of the SS-2 to an overall
response of =5 db from 35 to
16,000 CPS. When used to-
gether the two units form an
integrated four-speaker sys-
tem and are designed to com-
bine into a single piece of at-
tractive furniture. Impedance
of the SS-1B is 16 ochms and
power rating 35 watts. A con-
trol is provided to limit the
output of the super tweeter.
Constructed of beautiful 34"
veneer-surfaced plywood suit-
able for light or dark finish of
your choice. All parts are pre-
cut and predrilled for simple
assembly. No woodworking
experience required. All hard-
ware included. Shpg. Wt. 80
Ibs.

B 6000000080000 00000000 6080000806800 000000006360 8008 080800 e080s 0000

NO. 91-26 $4.95

» HEATHKIT
MODEL HH-1

““LEGATO’’ HI-FI SPEAKER
SYSTEM KIT

1t is difficult to describe in words the performance of
this magnificent speaker system. You may never find
absolute perfection in reproduced sound, but the
Legato comes as close to achieving it as anything yet
devised. Perfect balance, precise phasing, and ade-
quate driver design combine to produce the superb
quality of reproduction inherent in this instrument.
The crisp, clear high frequencies and rich full bass
engulf you in a sea of life-like tone. Two 15" Altec
Lansing low frequency drivers cover frequencies
from 25 to 500 CPS while a specially designed ex-
ponential horn with high frequency driver covers 500
to 20,000 CPS. The unique crossover network is
built-in making electronic crossovers unnecessary.
The legato emphasizes simplicity of line and form to
blend with modern or traditional furnishings. Con-
structed of 34” veneer-surfaced plywood in either
African mahogany or white birch suitable for light
or dark finishes of your choice. All parts are precut
and predrilled for easy assembly. Shpg. Wt. 195 lbs.

wwWw americanradiohistorv com
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High Fidelity AM
and FM reception
in a Single Set

EaAgTb buyj...
Eay o build
EaAgTb ue. ..

HEATHKIT
MODEL PT-1 K

Professional Stereo-Monaural AM-FM Tuner Kit

Enjoy stereophonic broadcasts as well as outstanding individual AM and FM radio
reception with this deluxe 16-tube AM-FM-stereophonic tuner combination. Features
include three etched circuit boards for high stability and ease of construction, prewired
and prealigned FM front end, built-in AM rod antenna, tuning meter, FM-AFC
(automatic frequency control) with on-off switch, and flywheel tuning. A multiplex jack
is also provided. AM and FM circuits are tuned individually making it ideal for stereo
applications since both AM and FM can be used at the same time. A switch selected
tuning meter functions on either AM or FM. Cathode follower outputs with individual
level controls are provided for both AM and FM. Other features include variable AM
bandwidth, 10 kc¢ whistle filter, tuned-cascode FM front end, FM AGC and amplified
AVC for AM. Anywhere from 1 to 4 limiters or IF’s assure smooth, non-flutter recep-
tion on weak or strong stations alike. The silicon diode power supply is conservatively
rated and is fuse-protected assuring long service life. Flywheel tuning combined with
new edge-lighted slide-rule dial provide effortless tuning. Use of three printed circuit
boards greatly simplifies construction. Vinyl-clad steel cover is black with inlaid gold
design. Shpg. Wt. 20 lbs.

A 1o
HEATHKIT
i 1 —‘“.;

HEATH
COMPANY

Benton Harbor 15,
Michigan

MODEL BC-1A

$2695

MODEL FM-3A

$269°5

HIGH FIDELITY FM TUNER KIT

The Heathkit FM-3A Tuner will provide you with
years of inexpensive hi-fi enjoyment. Features broad-
banded circuits for full fidelity and better than 10 uv
sensitivity for 20 db of quieting. Covers the complete
FM band from 88 to 108 mc. Stabilized, temperature-
compensated oscillator assures neglible drift after
initial warmup. Employs a high gain cascode IF am-
plifier and.has AGC. Power supply is built-in. IF and
ratio transformers are prealigned as is the front end
tuning unit. Two outputs provided, one fixed, one
variable, with extra stage of amplification. Shpg.

HIGH FIDELITY AM TUNER KIT

The BC-1A incorporates many features not usually ex-
pected in an AM circuit particularly in this low price
range. It features a special detector using crystal diodes
and broad band-width IF circuits for low signal dis-
tortion. Audio response is =1 db from 20 CPS to 9 kc
with 5 db of pre-emphasis at 10 kc to compensate for
station rolloff. Covers the complete broadcast band
from 550 to 1600 kc. Prealigned RF and IF coils
eliminate the need for special alignment equipment.
Incorporates AVC, two outputs. two antenna inputs
and built-in power supply. Shpg. Wt. 9 1bs.

Wt. 8 Ibs.

Qs
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MODEL W-6 §10995

“*“HEAVY DUTY' 70 WATT
HI FI AMPLIFIER KIT
Designed for “rugged duty™ called
for by advanced hi-fi systems and
P.A. networks. Silicon diode rec-
tifiers assure long life and heavy
duty transformer provides excel-
lent power supply regulation. Vari-
able damping control provides
optimum performance with any
speaker system. Quick change plug
selects 4, 8 and 16 ohm or 70 volt
output and the correct feedback
resistance. Shpg. Wt. 52 lbs.
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MODEL w-5 $5975

25 WATT HI FI
AMPLIFIER KIT

Enjoy the distortion-free high fi-
delity sound from one of the most
outstanding hi-fi amplifiers avail-
able today. Features include a
specially designed Peerless output
transformer and KTé66 tubes. Fre-
quency response is +1 db from §
to 160,000 CPS at | watt and
within 2 db 20 to 20,000 CPS at
full 25 watts output. Hum and
noise are 99 db below 25 watts.
Shpg. Wt. 31 Ibs,
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MODEL W-4aM $3975

SINGLE CHASSIS 20 WATT
HI FI AMPLIFIER KIT

A true Williamson-type high fidel-
ity circuit, the W-4AM features
5881 push-pull output tubes and
a special Chicago-Standard out-
put transformer to guarantee you
full fidelity at minimum cost. Har-
monic distortion is 1.5% and IM
distortion is below 2.7%, at full 20
watt output. Hum and noise are
95 db below full output. Taps for
4, 8 or 16 ohm speakers. Shpg.
Wt. 28 Ibs.

www americanradiohistorv. com
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MODEL W-3aM $4975

DUAL CHASSIS 20 WATT
HI F1 AMPLIFIER KIT
Another famous Williamson-type
high fidelity circuit, the W-3AM
features the famous Acrosound
TO-300 *‘ultralinear’ output trans-
former and 5881 tubes. The power
supply and main amplifier are on
separate chassis for installation
flexibility. Harmonic distortion is
less than 1% and IM distortion is
less than 1.29, at 20 watts. Shpg.
Wt. 29 Ibs.

RADIO & TV NEWS
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HEATHKIT
MODEL SP-2
(STEREO)

MODEL SP-1 (MONAURAL)
$3 795 Shpg. Wt. 13 Ibs,

MODEL C-SP-1 (CONVERTS SP-1 TO SP-2)
$2|95 Shpg. Wt. 5 lbs,

Monaural-Stereo Preamplifier Kit
(2-Channel Mixer)

This unique kit allows you to purchase it in the monaural
model if desired and then add the second or stereo
channel later. The SP-2 features 12 separate inputs, six
on each channel, with input level controls. Six dual con-
centric controls consist of: two 8-position selector
switches, two bass, two treble, two volume level and two
loudness controls, a scratch filter switch and a 4-position
function switch. A separate on-off switch is provided.
The function switch provides settings for stereo, 2-
channel mix, channel A or B for monaural use. Inputs
consist of tape, mike, mag phono and three high-level
inputs. NARTBRB equalization and RIAA, LP, 78 record
compensation are provided. A remote balance control
is included. Printed circuit boards for easy assembly.
Built-in power supply. Shpg. Wt. 15 Ibs.

® 00 000008200022 0000080000000000000000020062200050860080000

““MASTER CONTROL'*
PREAMPLIFIER KIT

Control your hi-fi system with
this compact unit. Features 5
switch-selected inputs to accom-
modate a record changer, tape
recorder., AM tuner, FM tuner,
TV receiver, microphone, etc.,
each with level control. Provision
also for a tape recorder output.
Equalization for records through
separate turnover and rolloff
switches for LP, RTIAA, AES and
early 78’s. Shpg. Wt. 7 lbs.
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X0-1
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ELECTRONIC
CROSSOVER KIT

This unique instrument separates
high andlow frequencies and feeds
them through 2 amplifiers into
separate speakers. Located ahead
of the main amplifier, it virtually
eliminates IM distortion and
matching problems. Note: Not
for use with Heathkit Legato
speaker system. Shpg. Wt. 6 lbs.

NO. 401-6
$750

12" UTILITY SPEAKER KIT

Replace inferior speakers in radio
or TV sets to obtain better tone
quality or set up an auxiliary
speaker for testing purposes with
this convenient, high quality
speaker. The speaker will handle
up to 12 watts with a frequency
response of *+5 db from 50 to
9,000 CPS. Speaker impedance is
8 ohms and has a 6.8 0z. magnet.

MODEL Tk-1 $©95

MODEL A-oc $3550

GENERAL-PURPOSE
20 WATT AMPLIFIER KIT

Designed for home installation as
well as for PA requirements, the
A9-C combines a preamplifier,
main amplifier and power supply
all on one chassis. Four switch-
selected inputs are provided as
well as separate bass and treble
tone controls offering 15 db boost
and cut. Detachable front plate
allows for custom installation. An outstanding dollar value.
Shpg. Wt. 23 Ibs. Shpg. Wt. 7 lbs,
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MODEL sw-1 $2495

SPEEDWINDER KIT

A real timesaver, the SW-1 leaves
your tape recorder free for opera-
tion while rewinding tape at the
rate of 1200 feet in 40 seconds.
Prevents unnecessary wear to the
tape and recorder. Handles up to
1014" tape reels. Handles 800’
reels of 8 and 16 millimeter
film as well. Automatic shutoff
prevents whipping at end of re-
wind. Shpg. Wt, 12 lbs.

COMPLETE TOOL SET

These basic tools are all you need
to build any Heathkit. The pliers,
diagonal side cutters, 2 screw-
drivers, and soldering iron are all
of top quality case hardened steel
for hard duty and long life. Pliers
and side cutters are equipped with
insulated rubber handles for
safety. A good example of just
how easy Heathkit building really
is. Shpg. wt. 3 lbs.
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HIGH FIDELITY TAPE BATL
RECORDER KIT TR-1A

The model TR-1A tape deck and preamplifier
combination provides all the facilities you need
for top quality monaural recording /playback
with fast forward and rewind functions. 714 and
334 IPS tape speeds are selected by changing belt Includes tape deck assembly,
drive. Flutter and wow are held to less than 0.35%,. preamplifier and roll of tape.
Frequency response at 715 IPS =2.0 db 50-10,000 T
CPS, at 334 IPS =2.0 db 50-6,500 CPS. Both : o

units may be mounted together or separately
affording high flexibility in every application.
Features include NARTB playback equalization
—separate recording and playback gain controls
—cathode follower output and provision for mike
or line input. Signal-to-noise ratio is better than
45 db below normal recording level with less than
1%, total harmonic distortion. A filament balance
control allows adjustment for minimum hum HE#‘I{;I—:KIT
level. Complete instructions provided for easy -
assembly. Overall dimensions of tape deck and $3995

preamp is 154" W. x 1315" H. x 8" D. Shpg. Wt. Tape preamplifier sold separately
24 1bs. if desired. Shpg. Wt. 10 Ibs.

Many more Heathkits to choose from

hi=fiz Amplifiers—Preamplifiers—Speaker Systems—AM/FM Tuners—Equip-
ment Cabinets—Record Player—Tape Recorder—Electronic Crossover—
Stereo Equipment.

test: Oscilloscopes—Voltmeters —RF Signal Generators—AF Generators—
Analyzers—Battery Eliminators—Tube Checkers—Condenser Checkers—
Computer—Color Bar & Dot Generator—Sweep Generator—Impedance
Bridge—Power Supplies—Probe Kits—R/C Decade & Substitution Kits.

ham radio: Transmitters—Receivers—Antenna Accessories—Voice Con-
trol—Conelrad Alarm—Variable Frequency Oscillator—SSB Adapter—
“Q" Multiplier.

MmMarine: Direction Finders — Marine Converter — Rudder Position
Indicator—Fuel Vapor Detector— Charge Indicator—Power Meter.

general: Tool Set—6-Transistor Portable Radio—Radiation Counter—
Electronic Timer—Crystal Receiver—Superheterodyne Receiver.

ge"d M describing over 100 easy-to-build

electronic instruments it kit form. Complete specifications and detailed informa-

tion on Hi-Fi—Test—Ham and ‘Marine kits,

Save with Heathkits...the quality name In kit
form electronics.

86 RADIO & TY NEWS
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HEATHKIT

“‘BOOKSHELF' 12 WATT
AMPLIFIER KIT

Here arc a few of the reasons why this attractive
amplifier is such a tremendous dollar value. You
get rich, full range, high fidelity sound reproduction
with low distortion and noisc . . . plus “modern
styling”. The many features include full range fre-
quency response 20 to 20,000 CPS =1 db with less
than 29, distortion over this range at full 12 watt
output—its own built-in preamplifier with provision
for three separate inputs: mag phono, crystal phono,
and tuner—RIAA equalization—separate bass and
treble tone controls—special hum control—and it’s
easy-to-build. Complete instructions and pictorial
diagrams show where ever part goes. Cabinet shell
has smooth leather texture in black with inlaid gold
design. Cabinet measures 1215” W. x 83" D. x 434"
H. Output transformer has taps at 4, 8 and 16 ohms
to match the speaker of your choice. An ideal unit
to convert your present hi-fi system to stereo sound.
Shpg. Wt. 15 lbs.

(\ By

An Amplifier, Preamplifier

all in one!

HEATHKIT
EA-2

Crder direct by mail...

Save !4 or more over equivalent
ready-made products by buying
directand assembling themyour-
self. Heathkit Style, Performance
and Quality are unsurpassed!

the World’s Largest Manufacturer

of Electronic Instruments in Kit Form

HEATH COMPAMY BENTON HARBOR 15, MICH.

E a fybs/'d/'ary of Daystrom, Inc.

SHIP VIA

NOTE: all prices and speci-
fications subject to change
without notice.

Enclosed find | ) check
{1 money order. Please
ship C.O.D. ( )

On Express orders do nof
include transportation
charges—they will be col-
lected by the expressagency
at time of delivery.

On Parcel Post Orders in-
clude postage for weight
shown. All prices are NET
F.O.B. Benton Harbor,
Michigan, and apply to
Continental U.S. and Pos-
sessions only. 20%, Deposit
required on all C.O.D.
orders.

HEATHKITS are also available at your Dealer

Name

Address

] Parcel Post

[] Express

City & Zone

[] Freight

(PLEASE PRINT)

State [ Best way

QUANTITY

ITEM

MODEL NO.

PRICE

{T] SEND FREE HEATHKIT CATALOG

POSTAGE

TOTAL

see listing
on next page
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Dealers smrmg YUUR
CR <SSR  Small Components

By FORREST H. FRANTZ, SR.

the Authorized Heathkit Dealers listed
below. Although you will find the
price of Heathkits slightly higher when
buying locally, we're sure you'll agree
that this increase is justified. Your
dealer absorbs all transportation
charges, carries a complete stock of
kits for immediate delivery, provides
demonstration facilities, offers you a
reliable source for parts and fast serv«

Keep your small items in

corrugated “parts cards.”

HE serious transistor experimenter
has a problem. His problem is stor-
ing transistors and miniature parts.
Other problems associated with this

ice L and stands ready tglc"“”se' one are: (1) what kind and how many
:igaht":?seyou on any problem that of each part does he have on hand and

(2) what are the basic characteristics

This new service does not affect A ,
of transistors of a certain type?

your continued privilegeto buydirectly

from Heath Company if you prefer,

NOW READY TO SERVE YOU...

CALIFORNIA
zacKIT CORPORATION
2002 University Avenue
Berkeley 4, California
DUNLAP RADIO & TV
928 Main Street
Chico, California
TELRAD ELECTRONICS
128 East Main Street
El Cajon, California
DUNLAP RADIO & TV
2617 Tulare Street
Fresno. California
BUSHNELL SOUND CORP.
12024 Wilshire Boulevard
Los Angeles, California
KIERULFF SCUND CORP.
820 West Olympic Boulevard
Los Angeles, California
DUNLAP RADIO & TV
5th & ''J"’ Street
Marysviile, California
DUNLAP RADIO & TV
419 10th Street
Modesto, California
DUNLAP RADIO & TV
234 West 17th Street
Merced, California
TELRAD ELECTRONICS
639 National
National City, California
ZACK RADIO SUPPLY
654 High Street
Palo Alto, California
DUNLAP RADIO & TV
1800 22nd Street
Sacramento, California
TELRAD ELECTRONICS
3453 University Avenue
San Diego, California
ZACK RADIO SUPPLY
1422 Market Street
San Francisco, California
DUNLAP RADIO & TV
27 North Grant Street
Stockton, California
VALLEY SOUND CORPORATION
18841 Ventura Boulevard
Tarzana, California
DUNLAP RADIO & TV
1725 Mooney Avenue
Visalia, California
DELAWARE
RADIO ELECTRIC SERVICE
Third & Tatnall Streets
Wilmington, Delaware
FLORIDA
THUROW DISTRIBUTORS, INC.
540 St. Johns Street
Cocoa, Florida
THUROW DISTRIBUTORS, INC.
1800 Northwest 23rd Street
Miami, Florida
INDIANA
GOLDEN EAR, INCORPORATED
15 East 16th Street
Indianapolis, Indiana
GOLDEN EAR, INCORPORATED
24 West Washington
Indianapolis, Indiana
GOLDEN EAR, INCORPORATED
108 Northwestern
West LaFayette, Indiana
KENTUCKY
GOLDEN EAR, INCORPORATED
610 Third Street
Louisville, Kentucky

HEATH COMPANY "

Benton Harbor, Mich.

LOUISIANA
STERLING RADIO PROD., INC,
1005 Camercn Street
LaFayette, Louisiana

MARYLAND
RADIO ELECTRIC SERVICE

736 South Salisbury Blvd.
Salisbury, Maryland

MASSACHUSETTS
AUDIONICS, INCORPORATED
1348 Boylston Avenue
Boston 15, Massachusetts

MICHIGAN
VOLTA ELECTRONICS
6716 Park Avenue
Alten Park, Michigan
HIGH FIDELITY WORKSHOP
16400 West Seven Mile Road
Detroit 35, Michigan

MINNESOTA
AUDIO KING COMPANY
913 West Lake Street
Minneapolis 8, Minnesota

NEW JERSEY

RADIO ELECTRIC SERVICE
452 North Albany Avenue
Atlantic City, New Jersey

RADIO ELECTRIC SERVICE

513 Cooper Street
Camden, New Jersey

FEDERATED PURCHASER, INC.
1021 U.S. Route #22
Mountainside, New Jersey
FEDERATED PURCHASER, INC.
114 Hudson Street
Newark, New Jersey

NEW YORK

CROSS ISLAND ELEC., INC.
247-40 Jericho Turnpike
Bellerose, New York
ACME ELECTRONICS, INC.
59 Willoughby Street
Brooklyn, New York
GEM ELECTRONICS, INC,
34 Hempstead Turnpike
Farmingdale, New York
BEAM ELECTRONICS, INC,
101-10 Queens Boulevard
Forest Hills, New York
GEM ELECTRONICS
236 Broadway
Hicksville, New York
ARROW ELECTRONICS, INC.
525 Jericho Turnpike
Mineola, New York
DAVIS RADIO DIST. INC.
70 East Third Street
Mt. Vernon, New York
ARROW ELECTRONICS, INC.
65 Cortlandt Street
New York, New York
HARVEY RADIO COMPANY
103 West 43rd Street
New York, New York

OREGON
ECCLES ELECTRIC CO.
237 Northeast Broadway
Portland, Oregon
CECIL FARNES COMPANY
440 Church Street, Northeast
Salem, Oregon

PENNSYLVANIA
FEDERATED PURCHASER, INC.
1115 Hamilton Street
Allentown, Pennsylvania
FEDERATED PURCHASER, INC.
925 Northampton Street
Easton, Pennsylvania
AUSTIN ELECTRONICS, INC.
1421 Walnut Street
Philadelphia, Pennsylvania
RADIO ELECTRIC SERVICE
701 Arch Street
Philadelphia, Pennsylvania
RADIO ELECTRIC SERVICE
3412 Germantown Avenue
Philadelphia, Pennsylvania
RADIO ELECTRIC SERVICE
5930 Market Street
Philadelphia, Pennsylvania
RADIO ELECTRIC SERVICE
29 York Road
Willow Grove, Pennsylvania
RADIO ELECTRIC SERVICE
1114 Roosevelt Ext.
York, Pennsylvania

RHODE ISLAND
AUDIONICS, INCORPORATED
790 North Main Street
Providence, Rhode Island

TEXAS
STERLING RADIO PROD., INC,
1160 Laurel Street
Beaumont, Texas
STERLING RADIO PROD,, INC.
2615 Texas Avenue
Bryan, Texas
HILLCREST RECORDS, INC,
6309 Hillcrest Avenue
Dallas, Texas
SOUND EQUIPMENT, INC,
2506 Crawford Street
Houston, Texas
STERLING RADIO PROD., INC,
1616 McKinney Avenue
Houston, Texas
STERLING RADIO
428 Atkinson Street
Lufkin, Texas

VIRGINIA

KEY ELECTRONICS, INC.
126 South Wayne Street
Arlington, Virginia

WASHINGTON
SEATTLE RADIO SUPPLY

2117 Second Avenue
Seattle 1, Washington

WISCONSIN

HI-FI CORNER
401 State Street
Madison, Wisconsin
SATTERFIELD ELEC., INC.
1900 South Park
Madison, Wisconsin
HI-FI CENTER, INC.
4236 West Capitol Drive
Milwaukee, Wisconsin
NETZOW'S
2630 North Downer Avenue
Milwaukee, Wisconsin

Careful selection of reliable qualified dealers is a slow
process . . . so please bear with us if your area has not

been covered. Thank you.

A Subsidiary Hr:_/mjystrom, Inc.

www americanradiohistorv com

The problem is not peculiar to the
experimenter. The matter of control
is even more important to radio and
TV technicians, laboratory stock room
personnel, and distributors. A system
of control which hinges on physically
seeing the parts in stock is ideal—if
the parts are assembled into a phys-
ically small space and counting can be
done rapidly. A very good answer to
the problem occurred to the author,
triggered by Sylvania which shipped
transistors stuck into corrugated paper
sheets such as those often used be-
tween layers of candy and cookies in
commercial packages. The author
tried to obtain some of this corrugated
paper locally but couldn’t find any in
a hurry.

A decision was then made to im-
provise ‘“parts cards” out of corru-
gated cardboard cut from shipping
boxes and pasted on pieces of stiff
cardboard which served as backing
and provided writing space for com-
ponent identification and characteristic
information.

These “parts cards”, as employed by
the author in this case, vary in size.
This was done to facilitate location. A
rubber band around the card helps to
keep resistors and other “two ended”
parts such as capacitors in place. With
small components stored on cards like
this, they can be filed in a very small
space, all conveniently separated and
tagged. The author’s small parts file
shown in Fig. 1, can hold over 100
transistors, about 400 resistors, about
100 small ceramic capacitors, and ap-
proximately 100 small electrolytic ca-
pacitors for transistor work without
cramping. The box is only about 6
inches wide by 9 inches long! —{30—

Fig. 1. Photo of author's small parts file.

RADIO & TV NEWS
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They know
he's good
because he's using the best...
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..RCA RECEIVING TUBES

The public doesn’t look behind a TV set very often. But when they
watch you at work, it’s reassuring to see the familiar red and

black carton with that RCA trademark. The one thing the
public does know about electronics and electronic
products is that RCA is the outstanding name and
company in the field. To benefit from the confidence

that lesser known brands could never instill in

your customers, latch on to RCA’s “built-in” reputation
—your calling card to customer good-will. Your RCA
Distributor carries a full line. Next time you order tubes,
specify...RCA.

RADI!O CORPORATION OF AMERICA

Electron Tube Division Harrison, N. J.

www americanradiohistorv com
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. Why settie for ordinary tape when
Sonoramic offers yoli so many ex-%
tras. By .combining«the, ©

&32 - '!qu'e&,
resgarch and:
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where :

n"Wall, Bookca
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and easy wtite-on
surface. ¢
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includes pressure sen-’
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t  labels, Permits type-
“written tabs of afl
recordings.

- Tape-time ruler indicates
} " footage and recordingtime.
m Write Dept. N2

raemics CORPORATION,
Lodi, New Jersey
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"AUDIO BATON"

Blonder-Tongue Laboratories, Inc., 9
Alling St., Newark 2, N. J, recently
demonstrated its new high-fidelity tone
control instrument to the press.

Tradenamed “The Audio Baton,” the
new unit is a nine-channel comb filter
which incorporates nine parallel band-

g Sk

o #

_pass“ﬁlte)rs, eacKh witﬁ variable”amplij

tude control. The audio signal is passed
through the filter and mixed in an
output stage, allowing the user an
infinite selection of system frequency
responses.

The filter network uses vacuum
tubes with RC combinations to obtain
good bandpass characteristics with pos-
itive gain. The rate of attenuation, due
to the unique circuitry, is 8 db per oc-
tave. To cover the entire audio spec-
trum the center frequencies of the fil-
ters are pre-set an octave apart, start-
ing at 40 cps for the extreme lows to
10,240 cps for the extreme highs. With
the frequency controls 40, 80, 160, 320,
610, 1280, 2560, 5120, and 10,240 cps set
to a flat position, the “Audio Baton” is
flat from 20 to 20,000 cps. Changing any
octave control setting allows its fre-
quency range to be boosted or cut 14
db with respect to the rest of the audio
signal.

Further information on this nine-
channel tone control system is avail-
able from the manufacturer.

MILLER AM-FM TUNER
J. W. Miller Company, 5917 S. Main
St., Los Angeles 3, Calif. is now mar-
keting a new AM-FM tuner which has
been designated as the Model 561.
The unit is provided with fiywheel

tuning and has a feather-ray tuning in-
dicator which permits exact center fre-
quency tuning on both AM and FM.
The FM section features automatic fre-
quency control which locks the re-

ceiver to the desired signal. A tuned
r.f. stage insures high sensitivity while
a Foster-Seely discriminator provides a
high signal-to-noise ratio.

Wwww americanradiohistorv com

Two outputs are available, one for
the amplifier and one for a tape record-
er. The unit is also equipped with mul-
tiplex output for FM-FM stereo broad-
casts. The tuner is supplied with its
own non-directional antenna which is
entirely adequate for most locations.

FM sensitivity is 2 uv. for 20 db quiet-
ing while AM sensitivity is 30 gpv. for
a 20 db signal-to-noise ratio. Frequen-
cy response is 20 to 20,000 cps on FM
and 20 to 7500 cps on AM.

The tuner measures 4” x 123" x7"
and comes in a cabinet covered with
brown and beige vinyl. The white front
panel has gold tooling and a gold bezel
outlining the dial scale.

BASIC 40-WATT AMPLIFIER

Pine-eer Furniture, Inc., 4228 W.
Compton Blvd., Lawndale, Calif. has
developed a basic 40-watt amplifier for
stereo or monophonic reproduction
which is being marketed under the
“Silva’ tradename.

The circuit provides a sensitivity of
.3 volt r.m.s. for 40 watts output with

Pl S ! ”

80 watts of peak power. The circuit is
of the Williamson type and the makers
claim no audible hum at —98 db below
full power. Frequency response is 5 to
100,000 cps = 1 db. IM distortion is
4% (60 and 7000 cps, 4:1) at 40 watts
r.m.s. The amplifier uses four tubes (a
6ANS, two 6CAT’s, and a 5U4) and will
drive a number of 4-, 8 and 16-ohm
speakers.

The unit measures 13" x 6" x 4%"” and
weighs 20 pounds. The company will
provide additional details on this am-
plifier and other units in its audio line
upon request. Address your letters to
Ted Rose in care of the firm.

STEREQO ENSEMBLE

Allied Radio Corporation, 100 N.
Western Avenue, Chicago 80, Ill. has
just released a new stereo ensemble in
its “Knight” line.

The package consists of the KN-734
deluxe 34-watt stereo amplifier and the
KN-120 deluxe stereo basic FM-AM
tuner. The music lover only need add
two hi-fi speakers for three-dimension-

RADIO & TV NEWS
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Designed to meet the requirements of
every specific space, budget, or decor
problem—and every listening preference...

Hovions

FAMOUS MEN OF MUSIC CHOOSE UNIVERSITY

Leading Metropolitan Opera Star Leonard Warren converted to
stereo quickly, easily and inexpensively...using a compact
Stereoflex-2* “add-on” speaker with his University “Troubadour”

This approach solves many problems for those already possessing a full-range
monophonic system, as well as those planning to buy one now with an eye to stereo
later. Thanks to the exclusive dual voice coil woofer used in all University stereo-
adapted systems, only one such woofer is needed to reproduce the combined bass
below 150 cyclest of both stereo channels. Thus all three models of University
“add-on” speakers provide a perfect match by direct connection to the original
speaker system. Stereoflex-1* is well suited for bookshelf installations. Stereoflex-2,
with its narrow silhouette, makes a fine end table. Model SLC* can be affixed to a
wall or “lite-pole,” its decorative fibreglas housing blending smartly with modern
furnishings. Each can also be used with any brand monophonic system not having
a dual voice coil woofer, by using a University Stereo Adapter Network Model A-1.

Internationally famed violinist

Mischa Elman prefers his stereo

all-in-one . .. he selected the fabulous
TMS-2*, ‘Trimensional’ stereo speaker
that in his words . . “approaches the
authenticity of concert hall performance.”

A totally integrated single-cabinet system, the
TMS-2 literally adds a third dimension to stereo-
phonic sound...the perception c¢f depth. Designed
to utilize the acoustical properties of the surround-
ing walls of the room, the TMS-2 performs far
beyond the scope of other single-cabinet stereo
speakers. Its ingenious combination of electrical
and acoustical principles permits placement in a
corner or anywhere along a wall...lets you and
any number of friends enjoy exciting stereophonic
sound from almost any position in the room.

Discriminating

music lovers may also
enjoy magnificent stereo
by simply connecting

two University “add-on”
stereo speakers to a single
dual voice coil woofer™

in a suitable enclosure

This approach offers great ver-
satility. Since the woofer’s posi-
tion in the room is uncritical
for stereof, it may be installed
wherever most convenient . . . in
a small suitable enclosure, or in
a wall, closet, etc. The two
“add-on” speakers can then be
placed to provide optimum
stereo reproduction, without up-
setting existing room decor.

February, 1959

Noted maestro Fred Waring chose
a pair of University RRL*

Ultra Linear Response speakers
for his stereo system

When planning his recent cross country
concert tour, Hi Fi Holiday, Fred Waring
turned to University engineers for a com-
pact, quality high fidelity speaker system
that could overcome the acoustical de-
ficiencies of the theatres and auditoriums
in which The Pennsylvanians would he
playing. The performance of the S-11
Ultra Linear Response speakers, main-
stays for the system, proved so outstand-
ing that Mr. Waring chose two of them
for his own home. Two such identical
speakers are an excellent stereo solution
in rooms where they can be placed in
reasonably symmetrical positions. All
University systems are ideally suited for
this purpose, because they are stereo-
matched in production to within 1 db..

www americanradiohistorv. com

WHICH WAY TO STEREO
ISIDEAL FOR YOU?

ou’ll find all the answers in
University’s FREE Informative
guide to high fidelity stereo and
monophonic speaker systems
and components. Here, you'll
find complete information on:
how to select and place the four
major types of stereo speaker systems...how to
adapt your present monophonic system to stereo. ..
how to choose a monophonic system now for most
efficient conversion to stereo later...how to plan
economical “do-it-yourself” monophonic/stereo
sneaker cvetems, See yonr dealer today or write Neck
S-10, University Loudspeakers, Inc., 80 So. Ken-
sico Ave., White Plains, N. Y.

*Trademark and Patent Pending.

TBass frequencies below 150 cycles do not contribute
to the stereo effect.

91


www.americanradiohistory.com

Most Highly Recommended
Enclosure in Hi-Fi

As Featured in Popular Mechanics, July ‘58

The Karison Enclosure is not just a box, but a thoroughly
engineered and patented musical instrument, used to
perfect the boss response, high frequency dispersion,

tonal definition and efficiency of all full range Hi-Fi
speakers,

*Pat. No. 2,816,619

KARLSON ''12’" For 12” Speakers
Finished Models
12CH, 12MH. 12HB, 12FR ... $99.60
Unfintshed—12U ready for
finesh . . $86.00
Kit—12K ... ... ....$42.00
Size: 2432 x 1634 x 1334
Ship. Wt.: 45 lbs.

KARLSON '‘8"" For 8" Speakers
Finished Models

8CH. 8HB, 8FR. 8BMH ... $42.60
Unfinished 8U ready for finish
same patented structure be-
hand full grll ...,
Kit—8K ... .

. . $18.60 :
Recorder—Mate g8—assembled

umt as above wilh speaker—$10.00 extra. 8CH
Size: 1714 x 1134 x 934, Ship. Wi.: 14 |bs.

KARLSON ‘15" For 15" Speakers
Finished Models
15CH. 15H8B, 15FR, ISMH ... $129.00
Unfinished—15U ready for

fimish ... $
Kit—15K ...

All Prices Audiophile Net, Subject
to Change Without Nofice

1 Standard Karison Finishes
HB—Honey Blonde ¢ FR—Fruitwood e
CH—Cherry ¢ MH—Cordovan Mahogany

15FR

Outstanding High Fidelity Experts Say—
Joseph Marshall, RADIO ELECTRONICS "It con put out
an omazing bass, completely out of proportion to its size
and for beyond the design capacity of the speoker used.’’
Donald Hoefler, HI-FI MANUAL ‘A truly beautiful piece
of scientific reasoning, with an ultimate solution which

should please even the most highly critical.’”” ‘A new
standard of performance.’’
Lothar Stern, ELECTRONICS MADE EASY '‘Offers the

utmost in versatility, outstanding bass response and un-
usual styling.'’

write for name of nearest dealer
L I
COMPLETE CATALOG ON REQUEST

ANNOUNCING—
NEW MAIL ORDER DEPT.

Where not available locally, order direct. No
shipping charges on prepaid orders in U.S. A,
proper.

ARLSON ASSOC. INC.

Dept. RTN9, 433 Hempstead Ave.
W. Hempstead, N. Y.
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al broadcast reception. In addition,
there is complete provision to accom-
modate stereo records, tapes, and other
audio sources.

The KN-734 amplifier may be used
as a stereo amplifier delivering 17
watts from each of its two sections or
as a 34-watt monaural amplifier. It
features a low-impedance output jack
for binaural headphone use and dual
tone controls to provide independent
setting for each of the two stereo
speakers.

Additional features include: adjust-
able input load for magnetic phono-
graph cartridges, d.c. on preamplifier
heaters, loudness control, and rumble
and scratch filters. Specifications at 17
watts per channel are: frequency re-
sponse 30 to 20,000 cps = .5 db.

The KN-120 tuner features dynamic
sideband regulation, an illuminated
91" tuning scale, two new Type EM84
cathode-ray tuning indicators, dual fly-
wheels, and individual factory sweep
alignment. Sensitivity is 2.5 pv. for 20
db quieting on FM and 5 uv. for a 20 db
signal-to-noise ratio on AM.

"TRANSITAPE" RECORDER

Steelman Phonograph & Radio Co.,
Inc., 2-30 Anderson Ave., Mount Ver-
non, N, Y. has re-
cently introduced
a compact, all-
transistor tape
recorder-player 3
which is being
marketed as the
“Transitape.”

Weighing
a mere 5 pounds,
the instrument
comes in a leath-
er case measur-
ing 2%"” x 6%" x
934”. The record- ' .
er operates on standard mercury pen-
lite batteries and uses conventional
3" tape reels. The unit will operate at
either 1% or 33 ips. A full hour of
voice can be recorded and played back
on a single reel of tape.

Other features of this all-transistor
unit include electric motor drive on
both speeds, an electro-mechanical
motor governor, a battery level indica-
tor, 4" PM speaker for playback, a
“peak load” glow tube for visual indi-
cation of recording level, plus separate
erase head.

The company will supply a spec
sheet on this new unit upon written
request.

"HEATHKIT" RECORD CHANGER

Heath Company of Benton Harbor,
Mich. has added an automatic record
changer, Model RP-3, to its line of do-
it-yourself audio Kkits.

Flutter and wow is held to less than
.18% r.m.s. through a unique design
and utter simplicity of the changer
mechanism. One of the features of the
RP-3 is the turntable pause during the
change cycle accomplished by auto-
matically disengaging the turntable
drive. This eliminates the grinding ac-
tion caused by records dropping on a
moving turntable or disc. The change

WWW americanradiohistorv com

mechanism disengages during play and
both turntable drive and change mech-
anism are disengaged when the changer
is shut off, preventing flat spots from
developing on the idler wheels when
not in use.

Record groove and stylus wear are
practically eliminated through proper

i R -l S
weight distribution and low pivot point
friction of the tone arm, minimizing
arm resonance and tracking error.
Stylus pressure does not vary more
than .9 gram between first and last
record. An automatic speed selector
position allows intermixing 33% and
45 rpm records, irrespective of se-
quence.

Other features include an RC filter
across the power switch to prevent pop
when turned off and a muting switch
to prevent noise on automatic or man-
ual change cycle. The changer is sup-

- plied complete with a G-E VR-II

cartridge with diamond LP and sap-
phire 78 styli. Dimensions are 131"
wide by 12” deep. Mounting space re-
quired is 5” above changer and 3" below
mounting board. Assembly is easy with
the detailed instructions provided.

“TELECTRO™ RECORDER

Telectrosonic Corporation, 35-18 37th
Street, Long Island City, N. Y. is now
in production on a professional tape
recorder which features complete
stereo facilities for the playback of
either stereo tapes or discs.

Designated as the Model 300, the
new recorder offers a 3-speed, push-
button, multi-speaker recorder-repro-
ducer with a 4-track head. Push-button
controls allow for stop, record, rewind,
wind, play, and pause. The unit has
two complete built-in preamp-amplifier

systems and features a separate 8-watt
push-pull amplifier for each channel so
that no additional electronic equipment
is required for stereo. The 4-track head
provides for playback of both dual-
track and four-track stereo and mon-
aural tapes. Special input jacks are
provided for connection of a stereo
phonograph or changer.

RADIO & TY NEWS
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The Carillon does everything a Stereo Amplifier
should do...and more!

OWER . .. styling . . . and features!

All are combined in this one outstand-

ing stereo component . . . the new
Carillon Stereo Amplifier.

Here, for the first time, is a complete 2
Channel Stereo Amplifier with every fea-
ture you’ll ever need for the reproduction
of fine music in your home.

e

Separate Bass and Treble Tone Controls for
both right and left channels are provided.
Each may be individually adjusted, as
shown, for greatest listening enjoyment.

Made by Bell . . . first to produce a com-
plete 2 Channel Stereo Amplifier, the
Carillon Model 6060 has a rated power
output of 30 watts each channel. A full
60 watts for Stereo . . . with a flat fre-
quency response from 15-30,000 cps = 1
db. Conservatively designed circuit fea-
tures 4— EL34 output tubes which

Speaker Selector
Switch enables you to
play either of two sets
of stereo speakers...
or both sets at the
same time.

February, 1959

A remarkable achievement in high fidelity engineering . . . designed
to perform to laboratory standards . . . with a full 60 watts of power.

A complete Stereo Amplifier . . .

with built-in pre-amps on both

channels . .. for Stereo Records, Stereo Tape, Stereo AM-FM Tuner.

easily develop top-rated power while op-
erating well below full capacity.

Handsomely styled in vinyl-clad steel,
the Carillon Stereo Amplifier is a dis-
tinctive addition to your Home Music
Center. And look at the features . . . all
included for your listening pleasure:

Lever Switches to provide for Hi and Lo

SPECIFICATIONS
CARILLON STEREO AMPLIFIER
MODEL 6060
Power Qutput: 30 watts RMS each
channel; total 60;

peck 120
20 —20,000 cps @ 30
watts £ | db.

Power Response:

Distortion: Less than 1% THD
@ 30 watts @ 1000
cps.

Hum Level: 71 db. below rated
output.

Frequency 15—30,000 cps *1

Response: db.

Dual Outputs: 4, 8, 16 ohms and Re-
cording.

Tubes (11): 4, EL34/6CA7; b,
ECC83/12AX7;

1, SV3.

wWWwWwW americanradiohistorv.com

Frequency cutoff . . . and Stereo Func-

tion Switch. Input Selector even has po-
sition for Mike inputs. . . . Continuously
Variable Loudness Control automatic-
ally compensates for bass and treble at
low listening levels. . . . Single Knob Bal-
ance adjusts the volume level between
speakers.

Rear Panel of the Carillon has inputs and
outputs for both channels. Level Set Con-
trols are provided for matching tape and
tuner input signals with other input levels.

A few of the very best high fidelity deal-
ers are now showing the Carillon Stereo
Amplifier. For descriptive literature and
name of the Bell dealer nearest you who
is displaying the Carillon, write:

<{{ SOUND DIVISION
Thempson Raemo Wooldridge, Inc.
555 Marion Road, Columbus 7, Ohio

23
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Quam Hi-Fi Speakers are the List Price line. They are
never promoted to the public at “‘audiophile net,” or some
similar phrase which deprives you of the opportunity to
make your legitimate profit. When you sell and install
Quam High Fidelity speakers, you come out way ahead
on the deal.

So does your customer. The speaker he buys from you at
list compares favorably with any other hi-fi speaker at the
same dollar cost net. That's because

'|. The design of Quam speakers emphasizes
performance rather than non-functional
decorative features.

2 Quam Hi-Fi Speakers represent the accu-
* mulated skill and experience of thirty years
of fine speaker manufacturing.
3 Quam’s position as the world’s largest
* exclusive speaker manufacturer permits
many production econonties to be passed
along to you and to your customer.

See your Quam distributor for complete infor-
mation about the full line of Quam Hi-Fi
Speakers—extended range, tweeters, woofers,
coaxials. Quality is built into every one of
them—and so is your profit!

238 East Marquette Road o
CANADA:

A.T.R. Armstrong, Ltd., 700 Western Road, Toronto 9, Ontario

D. Eldon McLennan, Ltd., 1624 W. Third Avenue, Vancouver 9, B.C.
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The recorder operates at 1%, 3%, or
7% ips. An interlock control prevents
speed change while the machine is in
operation. Up to 8 hours of playing
time is possible on a 7’ reel of tape.
A solenoid-actuated automatic shut-off
stops the machine automatically at the
end of each tape reel and returns all
controls to the neutral position. Fre-
quency range is 50 to 15,000 cps. Full
range coverage of lows, mid-range, and
highs is achieved through a dual-cone
6” speaker and a 3%"” tweeter built
into an acoustic chamber.

Write the manufacturer for full de-
tails and price information.

GOODMANS' "STEREOSFERE"

Rockbar Corporation, Mamaroneck,
N. Y. is handling the distribution of the
new Goodmans
Ltd. “Stereo-
sfere” Model S10-
30—a speaker
specifically de-
signed to serve
as the second
unit in a stereo
system.

Bass sound, in
a system contain-
ing the “Stereo-
sfere,” is channeled to the existing
full-range speaker through the IDM-30
frequency dividing network. All fre-
quencies above 300 cps are divided
equally by the network into the
“Stereosfere” and the full-range speak-
er for separation and depth. The
auxiliary speaker delivers clean re-
sponse from 300 to 20,000 cps.

The new unit is functional in design
and appearance, only 10” in its largest
dimension. It can be tilted, swivelled,
rotated, hung from the ceiling or wall,
or placed at normal height. It delivers
true omnidirectional sound with 360
degree dispersion.

The U. S. distributor will supply full
details on this and other items in the
Goodmans line upon request.

STEREO CONVERSION KIT

Rek-O-Kut Company, Inc., 38-19
108th St., Corona 68, N. Y. is in pro-
duction on a ‘do-it-yourself” stereo
conversion kit which will permit the
easy and quick conversion to stereo
reproduction of its A-120 and A-160
monaural tone arms.

The kit comes complete with all
parts and tools required for the job.
No mechanical skill is required of the
user. The conversion itself is made in
three simple steps involving the loosen-
ing of a single set screw, the substitu-
tion of a new pre-assembled stereo
arm and counterweight, and the con-
nection of a 4-conductor lead to a
terminal block.

Owners of the two tone arms may
get further details on the conversion
kit by writing the manufacturer di-
rect.

"EICO" DUAL PREAMP
Electronic Instrument Co., Inc., 33-
00 Northern Blvd., Long Island City 1,
N. Y. has released a stereophonic dual
preamplifier as the Model HF 85 in its

RADIO & TV NEWS
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EICO line of kit and wired audio
equipment.

The preamp is designed to handle
any stereo source—tape, discs, or
broadcasts. Variable crossover, feed-
hack tone controls are driven by feed-

back amplifiers in each channel. There
is a separate low-level input in each
channel for magnetic phono, tape head,
and mike. Separate high-level inputs
are provided for AM and FM tuners
and FM multiplex.

The circuit employs five 12AX7/
ECC83 tubes and one 6X4 tube. Fre-
quency response is 5 to 200,000 cps
=+ .3 db at any level up to 3 volts r.m.s.
The unit measures 3%” high, 12" wide,
and 8%" deep.

Write the manufacturer direct for
complete specs and prices on the kit
and wired versions.

STEREO ADAPTER KIT

Lafayette Radio, 165-08 Liberty Ave.,
Jamaica 33, N. Y. has announced the
availability of a new self-powered elec-
tronic stereo adapter kit, the Model
KT-315.

Known as the “Stereo Remote Con-
trol Center,” this moderately priced
unit features low-impedance “plate-
follower” outputs so that it may be
used 50 or more feet from the ampli-
fiers it controls. It provides an unusual
bridge-balancing circuit to permit
highly precise balancing of a stereo
system by means of an audible, sharp
“null.”” Variable amounts of audio sig-
nal may be fed from each stereo chan-
nel to the other to eliminate ‘“hole-in-
the-middle” effects in two-speaker

A controlled

stereo systems. “third
channel” output provides variable
amounts of signal from both stereo
channels for driving a third amplifier
and speaker for ‘hole-in-the-middle”
elimination or for recording or playing
monaurally from a stereo source.

Other features include a clutch-type
volume control for individual or simul-
taneous control of each stereo channel;
electronic phase reversal both with and
without channel reversal; selective
monaural operation; and a printed-
circuit board for easy, foolproof con-
struction.

Frequency response is 10 to 25,000

February, 1959

If you move in circles where component
hi-fi is a by-word, you’ve no doubt heard
about the Thorens TD-124 transcription
turntable and its fabulous performance.
But for late-comers we’d like to point up
just a few of the really big features (non-
technical readers may skip remarks in
parentheses): + Extra heavy table for con-
stant speed (10 Ib rim-concentrated table
insures low wow and flutter; higher mo-
ment of inertia than any similar table).
» Exact speed (*+39% adjustment on all
speeds—1624, 3314, 45, 78—with built-
in illuminated strobe for setting after
stylus is on record). + Easy on records
(unique two-table design permits starts

TD0-134
$60.00 net

TD-184

— et
""---.,"_‘ "T'.ﬁ $75.00 net

g TR

] o‘”"‘s N
[ \ Thorens celebrates 75 years of progress in music reproduction

R ANTEE
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_THORENS

TD-124 $99.75 net

WHAT MAKES THE TD'’s

TOPS?

...finer for stereo...finer for mono

after you've placed stylus, permits 24
rev. starts, makes cueing easy). ¢ Ex-
tremely low rumble (mirror-finish main-
bearing, nylon-seated ball-thrust-bearing
reduce both vertical and horizontal rum-
ble to a new low, so important for stereo).
+ 2-way motor rumble reduction (both
an extra-large idler and an ultra-compli-
ant belt-drive keep motor vibration and
speed variations from table). Driving
parts electronically balanced. No costly
base necessary (only $9.00). 50/60 cy-
cles, 100/250 volt operation.

These are just a few of the TD-124's
features. Ask your dealer to tell you the
whole story on the fabulous TD-124.,

Now two budget-priced
TD turntables

These 4-speed turntables have same basic
adjustable-speed precision-drive as famous
TD-124 but you save two ways: (1) they come
already equipped with stereo-wired professional
arm without overhang making them ideal
changer replacements. (2) Some TD features
have been eliminated to save you money. But
they still top the performance of every similar
turntable and player on the market. TD-184
has semi-automatic operation. TD-134 is man-
ually operated. Precision metal stroboscope
(50/60 cycles) furnished with each unit.
100/250 volt operation.Wooden base only $6.00.

SWISS MADE PRODUCTS
HI-FI COMPONENTS « LIGHTERS

SPRING-POWERED SHAVERS

MUSIC BOXES

NEW MHYDE PARK, NEW YORK
95


www.americanradiohistory.com

N

cps = .5 db with negligible distortion
and noise; gain is 6 db; cross-channel
rejection is better than 50 db. Two pre-
mium-type 7025 low-noise dual triodes
are included in the tube line-up. The
unit comes complete with cage and
simple, profusely illustrated assembly
instructions.

Announcing
G. A. Briggs’

LOUDSPEAKERS

completely revised
and enlarged in its fifth edition

Woritten as only G. A. Briggs can . .. the pages
are enlivened with touches of warmth, humor,
and simplicity which have sparked the
popularity of all books by G. A. Briggs.
Previous editions of “Loudspeakers” were
instantaneous sellouts . . . this fascinating book
has been reprinted fifteen times!

31 engrossing chapters . .. ranging from the
development of loudspeakers through room
acoustics, and the modern miracle of Stereo . ..
cover all aspects of the design and performance
of loudspeakers and enclosures.

A P

R R L

PILOT STEREO PREAMP

Pilot Radio Corporation, Long Island
City 1, N. Y. is currently shipping its
new dual-channel stereo preamp, the
Model SP-210, to dealers.

The new unit features two identical
preamps with ganged controls for con-
venient stereo operation; full-range in-
dividual bass and treble tone controls,
with feedback tone control circuits for
low distortion and low output imped-
ance; d.c. heater supply to all tubes to
reduce hum and eliminate need for
hum balancing circuits and controls;
high gain to permit use of even the low-

By G. A. Briggs
nown to a host of loyal $ 50
esigner and manufacturer

eé.;;le Loudspeakers and as
re-eminent authority on 336 Pages

[N Lt ittt =

est output level magnetic cartridges;
twelve inputs (six channel A, six chan-
nel B); two outputs (audio and tape);
frequency response of 20-20,000 cps =
1 db and a tape recording output which
has low impedance to permit use of
long cable without affecting frequency
response of the unit.

The SP-210 can be powered by a

“}’ﬂac{} 0““][“ R & separate power supply or from the as-

5 . sociated amplifier. Write the manu-
TI'ﬂlle{lI'lllﬁ[' S facturer direct for full specifications

fiitelity sound reproduction. 230 Hiustrations

_h_'ﬁ-ﬂdelity dealer or bookstore, or write to:
SSRRITISH INDUSTRIES CORPORATION
shington, N, Y.

5,

Specifications

Response: Plus or minus 1 db 6 ¢ps to 60
kc. Power Curve: Within 1 db 20 ¢ps to
20 kc. Square Wave Response: No ringing
or distortion from 20 cps to 20 kc. Per-
missible Feedback: 30 db.

MODELS
A-410 10 watts EL-84, 6V6, 6AQ5 14.95
A-420 25 watts 5881, EL-34, KT-66 19.95
A-430 50 watts KT-88, EL-34 29.95 :
A-440 100 watts KT-88, 6550 39.95 . T N
A-450 100 watts PP par K7-88, EL-34 39.95 | SRS i &8s
{all with tapped primaries except A-440 which .
has tertiary for screen or cathode feedback) on nylon bearings and the newly de-

Additional data on Dynakit and Dy- veloped integral tone arm is said to

CcO CO onentsavailableonr t . : s
n%mlué’;ﬁg it ot o T provide exceptionally good tracking

ernization Oof W'illiamsoo}-type performance. There is a plug-in adapt-
amplifiers to 50 walts of out-
put and other applications of er fqr standa}rd st.ereo or msnaurarlr
Dynaco transformers. cartridges. Dimensions are 15" x 12

with extension 21" below the mount-

DYNA(O lNc. ing board and 3" above.

The TD-184 is identical to the TD-

and price.

Featuring para-coupled

windings, a new design

principle (patented). THORENS TURNTABLES

mese tradnsfurlmerst ushe Thorens Company of New Hyde
; e o fhsure SURE Park, N. Y. has announced the release
E ;iﬂr square dwavg_ {IEF{ of two new high-fidelity turntables
] ormance and undistort- s .
i E ed reproduction of tran- with integral tone arms. ]
i §§ ¢ Si?‘"tsdl l}ymac{oedt;ga:; The TD-134 manual player incor-
= ormers handle fu f i .
f SIGNAL TRACER < over the entire audio spectrum from porates the same precision machmesi,
= ) ; 20 cps to 20 ke, without sharp rise in distor- adjustable speed drive as the firm’s
a Checks all stages from Antenna to N tion at the ends of the band which charac- _ .
E Speaker or Picture Tube. Tests micro- %; terizes most transformers. Conservatively TD-124. The 4-speed turntable floats
E phones, appliances, pickups, transform- E rated and guaranteed to handle double nominal I PO ——
H ers, speakers, resistors, condensers, etc. power from 30 cps to 15 k¢ without loss of
g . i“ performance capabilities.
;§ Model 202 (with AF Probe)..Net $37.50 N

Model A Probe
(RF Demodulator) ....... Net 450
Model B Probe (RF Demodulator,
Amplifier) cvesesessesss.Net  7.50

R 1

Fr T P

i
¢
g
e

R

R L

Removes annoying signals that cause
¢ picture distortion in TV sets due to FM,
2. amateurs, shortwave, diathermy, ignition
and adjacent channels. Ghosts, lines,
i herringbone patterns, tears and wavy
o5 effects are eliminated or reduced simply
by turning the two control knobs on 5
this new type interference eliminator =

$7.50 4

PRECISION ELECTRONICS, INC. Dept. RT, 617 N. 41st, Phila. 4, Pa. 134 except for semi-automatic opera-
Dept. R-2, 9101 King St,, Franklin Park, lliinois Esport Division: 25 Warren St., New York, N. Y. tion. The dial selects record size, starts
Rt the motor, and actuates the arm which

96 RADIO & TV NEWS
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lowers automatically into the first rec-
ord groove. An adjustable air piston
controls the lowering speed of the arm.
According to the company, there is no
connection between arm and table dur-
ing play. A trip switch shuts off the
player at the end of the record, the
idler disengages, and arm lifts auto-
matically back into the rest position.
Manual-reject control permits shut-off
or interruption at any point without
damage to the unit.

AUDIO CATALOGUES

"NOISE SIMPLIFIED"

H. H. Scott, Inc., 111 Powdermill
Road, Maynard, Mass. has announced
the release of a new edition of its popu-
lar booklet “Noise Simplified” by Vic-
tor H. Pomper.

This 8%"” x 11”7 booklet contains use-
ful information on instrumentation,
measurement, analysis, and control of
sound and is designed to be of assist-
ance to engineers working toward
quieter products.

Copies are available without charge
from Dept. P of the company.

BOZAK CATALOGUE

The R. T. Bozak Sales Company, Box
1166, Darien, Conn. has issued a 6-page
condensed catalogue illustrating and
describing its line of loudspeakers,
crossover networks, and complete two-
way and three-way speaker systems
and enclosures.

Included in this publication are de-
tails on the ‘“‘Contemporary,” “Provin-
cial,” and “Urban” cabinet designs as
well as information on the B-304 which
combines two separate speaker sys-
tems in a single cabinet for handling
two-channel stereo or broad-front
monaural program material.

The company’s franchised dealers
will supply copies of the catalogue on
request or it may be obtained from the
manufacturer direct. —{30—

"STEREO" DEFINED

PPROVAL of a concise and complete

definition of the word “stereophonic”
has been voted by the Board of Direc-
tors of the Magnetic Recording Industry
Association.

The definition was formulated by the
Standards Committee of MRIA, headed
by C. J. LeBel, and after approval by the
association’s board became standard for
the magnetic recording industry. The
definition will be forwarded to the Amer-
ican Standards Association for its con-
sideration. The definition is as follows:

“Stereophonic, stereo (binaural, dep-
recated): A technique of transmitting
sound which employs two or more com-
plete transmission channels for the pur-
pose of creating in the listening environ-
ment the sense of auditory perspective
inherent in the source environment.
Each channel must include a separate
microphone, amplifier, and loudspeak-
er, and may have one channel of a multi-
channel recorder and reproducer inter-
posed as a time-storage device.”

The definition is intended to be of
help to Better Business Bureaus and
others who will thus be provided with
a yardstick against which to measure
fraudulent advertising claims. —30—
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Now! The Most Important

Product Announcement

in the History of H. H. Scott!

Here are the exciting details on
The Stereo Amplifier
that sets the Standards
for the Next Decade!

The H. H. Scott engineering
laboratories proudly introduce the
new Model 299 40 watt stereophonic
amplifier and control center. It con-
tains many advance features that
not only meet the needs of today’s
stereophonic program sources, but
anticipate the requirements of the
future. Check the details of this new
amplifier, and see for yourself why
the new 299 is superior to any other
amplifier available.

31461713 a4

\ [ [ |
dad, )l ada
noe 999

777
AN
2 1011 82 S 12
1 40 watt power stage consisting of dual 20 watt power
amplifiers. You need this much power to meet the re-
quirements of today's speaker systems. 2 Completely
separate Bass and Treble controls on each channel so
that different speakers may be matched. 3 Provision
for connecting both a stereo phono cartridge and stereo

www americanradiohistorv com

tape heads. 4 Phase reverse switch to compensate for
improperly phased tape recordings or loudspeakers.
5 Special balancing circuit for quick and accurate volume
balancing of both channels. 6 Separate record scratch
and rumble filters. 7 Unique visual signal light controf
panel. Instantly indicates mode of operation. 8 Can be
used as an electronic crossover (bi-amplifier). § Special
compensation for direct connection of tape playback heads
without external preamp. 10 Special switching lets you
use your stereo pickup on monaural records. 11 You
can play a monaural source such as an FM tuner through
both channels simultaneously effectively doubling power.
12 Loudness compensation. 13 Stereo tape recorder
output. 14 D.C. filament supply for preamp to virtually
eliminate hum (80 db below full power output). 15 Dis-
tortion (first order difference tone) less than 0.3%.

TSN R LA -', Size in accessory walnutcase:
. 154w x 5h x 12314d. Price

i% $199.95. (West of Rockies
8204.95)

.Write for complete technical
specifications and
new catalog R-2.

H. H. SCOTT. INC.
111 POWDERMILL RD.. MAYNARD, MASS.
EXPORT: TELESCO INTERNATIONAL CORP.
36 wW. 40TH ST, N. Y. C.
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A PRODUCT OF ALLIED RADIO

with exclusive “CONVENIENCE ENGINEERING” for easiest building

KNIGHT-KIT design goes beyond handsome styling, advanced
circuitry and guaranteed specifications. KNIGHT-KIT *“convenience
engineering'’ means just that...it goes deep-down, with special
attention to those small but vital details that count...details such as
carded and identified resistors, plastic-bagged hardware, precut

and stripped wire—details that make assembly far easier, that assure
absolute accuracy, and finally reward you with proud enjoyment of the
superior performance designed into your KNIGHT-KIT.

ﬂ«&u’c’a&é«:—ﬁtf HI-F Wmemaﬂd- THERE'S NOTHING FINER

o

= | h)
Tremendous Value! ONLY 4450
20-Watt Stereo Amplifier Kit

G
e S

Control Center Kit

Newest complete Stereo high-fidelity ampli-
fieratanamazinglow $44.50.Includes built-in
magnetic cartridge preamps. Tandem con-
trols for simplified operation. Single switch
selects phono, tuner or auxiliary stereo in-
puts, plus stereo reverse on each; also
switches monaural input to both amplitier
channels. Bass and treble controls boost and
attenuate. Special clutch-type concentric vol-
ume control permits adjusting balance on
each channel, then controls overall volume.
Total output is 20 watts (10 watts per channel
at less than 14% distortion). Response, 20-
20,000 cps, + 1.5 db. Four pairs of stereo in-
puts: magnetic cartridge, ceramic cartridge,
tuner, auxiliary. Hum-free (DC on preamp

tube filaments). Custom case, 4 $4450

x 13% x 9”. Shpg. wt., 27 Ibs.
Model Y-773. Netonly. ... ...

Easy Terms: Only $4.45 Down

In a class by itself—a control center that will
do anything and everything you want. Fea-
tures complete input flexibility—5 Stereo in-
puts (including tape heads),additional 4inputs
for monaural. Six record equalizations for
monaural; RIAA for Stereo. Volume, bass
and treble controls on concentric shafts with
special clutch for both individual channel and
overall control. Single switch selects straight
Stereo; Stereo Reverse, either channel sep-
arately, or either channel into monaural out-
put. Continuously variable loudness control;
hum-free (DC on all tube filaments); cathode
follower output and special recorder output.
Exclusive printed-circuit switches and
boards. Custom styled case, 4%

x 13 x 8”. Shpg. wt., 17% Ibs. $6250
Model Y-776. Netonly..........

Easy Terms: Only $6.25 Down

0-Watt Stereo Basic Amplifier Kii

Absolutely the finest dual amplifier you can
build—equal to highest-priced factory-built
units. idea! for use with the KNIGHT-KIT
preamp, either as two 30-watt stereo ampli-
fiers or 60-watt monaural amplifier. Excep-
tional response from 10 cps to 42,000 cps.
Phenomenal 0.08% distortion at full 60 watts.
Includes static plate current balancing adjust-
ments for each channel; absolute stability
under all operating conditions; custom-
quality transformers. Also has special built-
in circuitry, with easy external adjustment, for
precise balance of gain on each channel to
achieve perfect monaural performance. Two
printed-circuit boards for easy assembly.
Beautiful black and chrome; 9 x 14

x 8%4”. (Cover extra, $6.50.) 36 Ibs. $8450

Model Y-777. Net only (less cover) . .
Easy Terms: Only $8.45 Down

Deluxe FM-AM Hi-Fi Tuner Kit at Lowest Cost

The best-looking, best-performing FM-AM tuner kit for the money.
You'll enjoy building and owning it. FM sensitivity is a remarkable 2.5
microvolts for 20 db of quieting. AM is 3 microvolts for 10 db
signal-to-noise ratio. Outstanding features include: single large
printed-circuit board with most critical wiring already done; AFC
(with disabling feature); flywheel tuning; precisely pre-aligned RF and
IF coils—no further alignment needed; tuned RF stage on FM; drift-
compensated oscillator; neon glow tuning pointer; cathode follower
output; rotatable built-in AM antenna. Beautiful French- $4995

NOW WITH JACK
FOR FM STEREO
MULTIPLEX
ADAPTORS

$1.95

Only $5.00 Down gray case, 4% x 13} x 8. Shpg. wt., 12 |bs.

Model Y-787. Deluxe FM-AM Hi-Fi Tuner Kit. Net only...

Top-Value 12-Watt Complete Amplifier Kit...Best Buy in Hi-Fi
Never before has there been so much solid hi-fi value and quality
7/1‘@%:2' performance at such low cost. Features smooth, clean output for truly

; rich reproduction. Guaranteed specifications: frequency response,

30-15,000 cps + 1Y% db at half power; less than 1% distortion at full
power. Has 15 db of inverse feedback. Has preamp stage equalized
for magnetic cartridges; inputs for phono and tuner; separate bass
and treble controls with both boost and attenuation, push-puil EL84
output tubes; virtually hum-free performance. Size with

(less cover) cover, 5 x 9% x 77. (Cover extra, $3.95.) 75 Ibs. $1 995

Only $2.00 Down  paodel Y-784. 12-Watt Amplifier Kit, less cover. Net only. .

EASY TERMS ON knight-kit ORDERS AS LOW AS $20
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Universal Stereo Control Kit

Provides full centralized stereo
control (volume, balance and
channel selection) for use with
any two amplifiers. Handles up
to 20 watts program material.
Unit simply connects between
speakers and output terminals
of amplifiers (no amplifier re-
wiring needed). Lets you bal-
ance speaker system volume;
provides master gain control for
overall volume (can be used re-
motely); lets you play either
channel monaurally through
one or both speakers; provides
channel reversal; phase rever-
sal switch for best overall per-
formance. 414 x 7% x 4”. 314 1bs.

Model Y-778. Net only ... $9.95

Deluxe Hi-Fi Preamplifier Kit
Quality audio control center. 16 combi-
nations of equalization; 8 inputs
including tape head; DC on all tube
filaments; printed-circuit switches and
boards. Custom-styled. 12}4 Ibs.
Model Y-754. MNetonly......... $39.95

25-Watt Hi-Fi Basic Amplifier Kit
Williamson-type circuit. Response,
+0.5 db, 9-70,000 cps at half power.
Includes balance control; calibrated
damping control; potted output trans-
former. Shpg. wt., 25 Ibs.

Model Y-793. Netonly.. ....... $44.50

SEE ALLIED’S 1959 CATALOG

FOR COMPLETE DETAILS

For full descriptions of the KNIGHT-KITS
below, see the 452-page 1959 ALLIED
Catalog. If you haven't a copy, send for it
today—use coupon on following page.

there's a money-saving knight-kit
for every quality Hi-Fi need

sk MONEY-BACK
GUARANTEE

Every KNIGHT-KIT meets or
exceeds published specifica-
tions, or we refund your
money in full.

18-Watt Hi-Fi Amplifier Kit
Superb hi-fi specifications; deluxe cus-
tom styling. Includes 8 inputs for every
desired signal source; full equalization;
printed-circuit switches and boards for
easy assembly. Shpg. wt., 15 ibs.
Model Y-797. Netonly. . ....... $39.95

30-Watt Hi-Fi Amplifier Kit

Linear-deluxe Williamson-type circuit.
Clear, rich 30 watts output; full equal-
ization; 8 inputs; level and loudness
controls; DC on filaments of preamp
tubes; rumble filter; variable damping.
Exclusive printed-circuit switches and
boards. Custom-styled. 32 lbs.

Model Y-762. Netonly......... $76.95

Hi-Fi Basic FM Tuner Kit

Authentic Hi-Fi FM response. Includes
AFC; ftywhee! tuning; pre-aligned RF
and IF coils. 4 microvolt sensitivity guar-
anteed. With jack for FM stereo muiti-
plex adaptors. Printed circuit board.
Shpg. wt., 12 Ibs.

Model Y-751. Net only..........$38.95

2-Way '‘Ducted Port’' Hi-Fi Speaker System Kit
Pre-finished enclosure; easy to assemble. Hi-fi response,
45-14,000 cps. Includes 12° woofer and horn-type tweeter.
Available in mahogany, blonde or walnut (specify finish).
26 x 29 x 14”. Shpg. wt., 33 Ibs.

Model Y-789. Netonly ......................c... $49.95

Deluxe **Ducted Port'' 3-Way
Speaker System Kit

Pre-finished enclosure, ready for quick
assembly. Includes famous KNIGHT 3-way,
12~ speaker. Response, 35-15,000 cps. Fea-
tures ‘‘ducted port"” for excellent bass re-
sponse. Available in mahogany, blonde or
walnut finish (specify). Shpg. wt., 47 Ibs.

Model DZ-262. Netonly. .. ........$73.45

Amateur Communications Receiver Kit
IT'S THE BEST o BUILD IT YOURSELF AND SAVE!

Has all the selectivity, sensitivity and features of high-priced
commercial units. Covers 540 kc to 31 mc in 4 ranges; cali-
brated, electrical bandspread on 80-10 meter Ham bands;
slug-tuned Hi-Q coils; continuous, VR tube-regulated B+4-
applied to HF oscillator; built-in Q-multiplier; delayed AVC;
provision for Y-256 crystal calibrator (below). Sensitivity, 1.5
microvolts for 10 db signal-to-noise ratio. Selectivity: vari-
able from 300 cps to 4.5 kc at 6 db down. Exalted BFO injec-
tion for SSB. Controls: Main tuning, bandspread, band
selector, BFO pitch, RF gain, AF gain, BFO-MVC-AVC-
ANL, off-stby-rec-cal, ant. trim.—plus Q mult. controls:
null-off-peak, selectivity, tune. Phone jack on front panel.
Exclusive printed-circuit bandswitch; printed-circuit boards.

Handsome metal cabinet, 10 x 10 x 16}4”. (Less $ 50
speaker and S-meter.) 23 Ibs. 104
Model Y-726. Netonfy. . ............ .. ... ...

Easy Terms: Only $10.45 Down

Y-727. S-Meter Kit for above. 1 lb. Net. ... .......... $10.75
Y-728. 4” speaker in matching cabinet. 3} Ibs. Net. .. $7.50

POPULAR AMATEUR knight-kit VALUES!

50-Watt CW Transmitter Kit

Ideal for the novice. Convenient band-
switching, 80 through 10 meters. Effi-
cient pi-network antenna coupler;
effective TVI suppression. Uses 807 in
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