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A SPECIAL GROUP OF TUBES
THAT GIVE YOU MANY.
ADVANTAGES AT NO EXTRA COST

For example Raytheon 6SN7GTB
has these advantages:

© Bumper point micas top and bottom —
mount is held rigid in bulb to reduce vi-
bration and microphonics.

© Slot in micas to reduce leakage between
sections.

@ Cathode pinched above top mica for
tighter mica cathode fit — lower micro-
phonic level.

O Short strong leads support mount at
several points, -

© Al plate tabs pinched or welded above
top mica and below boftom mica to
strengthen mount.

Improved grid design for sharper cut off.

High conductivity grid winding wire to
eliminate grid emission.

Short leads — direct to pins.

Strict contro! of plate diameters (Geom-
etry) for uniform characteristics.

Shorter over all length to improve rigidity.

The lessons learned in structural strength of
tubes while developing “‘rugged”’ types; the
vast warehouse of knowledge about how to
make tubes reliable gathered while develop-
ing and producing RELIABLE tubes; the
revolutionary new thinking and pioneering
resulting from the development of the rigid,
straight lead Raytheon BANTAL Tubes; the
boundless skill, know-how and craftsmanship
gathered while designing and producing
more than 250 million receiving tubes, mil-
lions of special purpose and picture tubes,
and millions of semiconductor products; all
this experience, gathered through more than
30 years, makes the new Raytheon 6SN7GTB
and other tubes in this series — the finest
Raytheon Receiving Tubes that we’ve ever
produced.

5

A

They're Right . .. for Sound and Sight...
Always New ... and Right for You.

RAYTHEON MANUFACTURING COMPANY

RAYTHEON MAKES ALL THESE:
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J. £. SMITH, President
NATIONAL RADIO INSTITUTE,
WASHINGTON, b. C.,
has trained more men for
[Radio-Television than
anyone else. You benefit
from his 40 years’ experi-
ence training men at home.

Practice Broadcasting or Servicing

RADIO-TELEVISIO
BROADCASTING

i o

TRAINING plus OPPORTUNITY is
the PERFECT combination for ambitious
men. Let me send you a sample lesson
from my course to prove you can keep your
job while TRAINING at home in your
spare time, for better pay and a brighter
future. I will also send my 64-page book
to show you that Radio-Television is
today’s field of OPPORTUNITY for prop-
erly trained men.

with Kits of Parts | Send You

Nothing takes the place of practical experience. That’s why
NRI training is based on LEARNING BY DOING. My train-
ing includes kits of parts which you use to build equipment and
get practical experience on circuits common to both Radio and
Television. Shown at the left is the low-power Broadcasting
# Transmitter you build as part of my Communications Course,

It gives you experience putting a station ‘‘on the air,” learning
. procedures required of broadcast station operators. Shown be-

low is the modern Radio you build as
part of my Servicing Course. You use it
to conduct tests, get experience locating
" and correcting set
troubles. My book
shows other special-
ly designed equip-
~ment you build to
‘get practical expe-
‘rience, to bring to
ife things you learn
rom my illustrated -
lessons. All equip- & wrs
: ﬁ]ent is yours .

AVAILABLE TO

VETERANS

UNDER GI BILLS

3000 Radio broadcasting
stations operating day and
night provide interesting jobs with
good pay to tens of thousands of
operators and technicians. 200 Television stations on the air
now, hundreds more under construction and still more author-
ized, creating job demand and bright future for men who qualify.
. | i3 3 - % zes

| VETS

VISIO
SERVICING

Television Growth Making More
Good Pay Jobs, Prosperity

Radio is bigger than ever and Television is still
growing fast. Government, Aviation, Police, Ship,
Micro-wave Relay, Two-way Communications
Systems for buses, taxis, trucks, railroads are
other growing fields providing good job oppor-
tunities and bright futures for men properly
trained in Radio-Television.

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

You can start to cash in fast. Many men I train
fix neighbors’ sets, make extra money, starting
soon after they enrcll. Multitester built with
parts I send helps locate and correct set troubles.
Read at left how you build actual equipment
that gives you practical experience with eircuits
common to both Radio and Television.

Mail Coupon—Find Out About
Tested Way To Better Pay

Act now to enjoy more good things of life. Take
NRI training for as little as $5 a month. Many
NRI graduates (some with only a grammar
school education) make more in two weeks than
the total cost of my training. Mail coupon today
for Actual Lesson and 64-page Book—BOTH
FREE.J. E. SMITH, President, National Radio
Institute, Dept. 5DIZ Washington 9, D.C.
OUR 40TH YEAR.

Mr. J. E. SMITH, President, Dept. SDE

115 roillion home and auto f§
Radios plus 25 million Tele-

vision homes (with total growing rapidly)
mean inereasing opportunities for qualified
servicemen. Many NRI students make $10, $15 a week extra
@ fixing sets in spare time while training. Many NRI graduates
start their own full-time business or take good jobs with dealers.

Extra Money Spare Time
Four months after enrolling
vas servicing Radios and aver-
ged $10 to $15 a week spare
1 time. Now have full-time Radio
and Television business.” —
WILLIAM WEYDE, Brook-
Iyn, New York.

Got Laid Off, Good Thing [ !
"Got laid off my machine shop [
“job which was the best thing |
that ever happened to me as’ & s
Topened a full-time shop. Busi- |
ness has been picking up every | *=*
week.”—E. T. SLATE, Corsi-
cana, Texas.,

< Engineer with Station WHPE
‘“Thanks to NRI, I operated a
successful radio repair shop.
! Then I got a job with WPAQ,
- later with WBOB and now I
am an engineer for WHPE."”
. —VAN W. WORKMAN, High
"3 Point, North Carolina

Owner of Appliance Store

“I own a third of the Grants-g

ville Appliance Co., Inc. in my ¢

home town with a branch store . | &
in Spencer, West Virginia. {§ 4
Things look very good for the -
future.”—BERNARD SIERS,
Grantsville, West Va. B

|
|
J

National Radio Institute, Washington 9, D. C.

Mail me
salesmafi will call. Please write plainly.)

NAME. ...y

WRITE IN DATE
OF DISCHARGE

Sample Lesson and 64-page Book, FREE. (No

RADIO & TELEVEON NEWS s )’)-ublis'hod monthly by Ziff-Davis Publishing Compan!
Entercd as second-class matter July thce, CI

Chicago 1, 1II.

. os
Union count

April, 1955

S sccond-cla
11 other foreign countries %5.00.
5 all other foreign countries $7.00.

21. 1948, at_the Post O
BSCRIPTION RATES: Radio
Radio-Elcctronic E

£o. 11l.. under the act of March 3. 1
Television News—one year U,
neerng Edition—One year U. S

William B. Ziff, Chairman of the) Bgard (1946-1953). at G4
79. i
5. and possessions. &
. and possessions,
Postmaster—Please return undelivered copies under form 3389 to 6.1 E. Lake St.,

Authorized by Post (2l[ice De;

and Canada ¢
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jir:if in raa/io -

fe/eu[d[on -aua/io -e/écfronicd
Average Net Paid Circulation 246,119

T Reg. U. S. Pat. Off,
Radio News Trademark Reg. U, S. Pat. Officc » Television News Trademark Reg. U. S. Pat. Office.

'CONTENTS APRIL, 1955

A Portable Scintillation Counter ... Irving G. Snyder 35

A Transistorized Portable Receiver. ... ... .. s 39

Make Ready for Transistors............ccooimii Elbert Robberson 40

New TV Turret Tuner.____. . Walter H. Buchsbhaum 42

A Revolutionary Television Tube. ... 44

A New Approach to Long-Distance Transmission..... ... 45

A Reference-Shift Modulator. ... ... Dale Hileman, K6DDV 46

£ Reducing Loudspeaker Distortion ... Charles A. Wilkins 48

;g;;:;ﬁ;::::ﬁﬁ - Hunting Harmonics on 2738 ... Woarren Philbrook 51

A An Electronic Combination Lock. .. ... Louis E. Garner, Jr. 52

JOHN A. RONAN, JR. Double Troubles in TV Receivers. ... Matthew Mand/ 54

/ :i'?:"nﬁi'-r’ﬂf:i}fﬁé- : Erasing Troubles in Magnetic Recorders.......ooooovooo.... James A. McRoberts 56

TR e Certified Record Revue ... ..ooooooioieeee e Bert Whyte 58

The “Georgian" .. ... Howard Souther 59

Recorded "Echo™ Adds Realism to Music........_........_. Jack Thornton 63

A Basic Unit for 420 me......oooooooee E. J. Gauss, WQEOS 64

Servicing Electric Guitars (Part 2). ..o Bill Bouie 66

Are You Ready for Conelrad?........... ... Joseph Chernof 69

Mac's Radio Service Shop. ... John T. Frye 72

Let "EF BloW. oo Clark E. Jackson 87

New TV Grants Since Freeze Lift . 98

New TV Stations on the Air. oo e 98

Hamilton Wins 1954 Edison Award. . 104

Portable "Night Viewer' . . 112

The G-Line Antenna Lead-in.... ... Leonard Lieberman 124

AT : Tracking Errors in Phonograph Systems._______. 7. A. Benham & Paul Craig 126

SO rRoToL S R e The T Suppycccel: J. Hotler WO, & 6. Gorsen, Jr. 130

force. A few precautions iaken ot ihe Dlre‘cfory of .ompames Issuing Pre-Recorded Tape. ... i e
off handsomely in the years to come. Radio-TV Service Industry News ... SO

DEPARTMENTS

For the Record........ The Editor 8 ‘What's New in Radio._....._... 106

Spot Radio News....... ... . 18 Manufacturers' Literature..... .. 152

Within the Industry............... 26 New Audio Equipment._______. 161

i HL “:;::;::;::: Short-Wave ... K. R. Boord 170 Technical Books ..ocoeceiiiinns 173

M. H. FRO
ELICH COPYRIGHT 1955

(All Rights Reserved) R
GHLa 3 ZIFF-DAVIS PUBLISHING COMPANY
C[L WILLIAM B. ZIFF (1898-1953) FOUNDER

s

2 Z

% I 5 Editorial and Executive Offices Member

‘P&/NG 154 366 Madison Ave., New York 17, N. Y. Aug_ii Blurfau of
irculations

VOLUME 53 . NUMBER 4

SUBSCRIPTION SERVICE: All communications concerning subscriptions should be zddressed to Circulation Dept.. 64 E.
Lake St., Chieago 1, Iil, Sub cribers should allow at least four weeks for change of ad.ress. Include your old address as
well as new—enclosing, if possible, an address label from a recent issue of this magazine.
CONTRIBUTIONS: Contributors are advised to retain a copy of their manuscribts and illustrations. Contributions should be
mailed to the New York Editorial Office and must be accompanied by return postage. Conr-it.utions will be handied with rea-
sonable care, but this magazine assumes no responsibility for their safety. Any copy accepted is subject to whatever adapia-
tions and revisions are necessary to meet the requirements of this publication, Payment covers all author’s, contributor’s,
and contestant’s rights. title, and interest in and to the material accebted and will be made at our current rates upon ac-
ceplance. All photos and drawings will be considered as part of the material purchased.
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Im $§mre Time at Home= I'ae @a B‘IIeE‘ Job =
or Your Own Business in

You build and T:eep i
this valuable Jewel
Becrlng MULTH-

If the man who is seeking a better job or a business of his own will take
\ time to compare all the opportunities available to him today, he will

1 \\\ 4 undoubtedly consider a career in Television-Radio-Electronics.
N N

A bird’s eye view of the tremendous opportunities that exist in this

fast-growing American industry reveals that hundreds of TV sta-

AT e tions are yet to be built, millions of sets to be manufactured, and

::'::i";is‘h:uali'VISINCH other millions of existing sets to be serviced from time to time.

o pT e Another marked advantage for men 17 to 45 is the fact

servicing. g that they can prepare to enter these profitable fields in

their spare time at home or in our modern laboratory

in Chicago. Another distinct advantage is the fact

that no previous technical experience or ad-
vanced education is required.

After a man completes his training at

home or in our Chicago Laboratory, he

e may get the benefit of our effective

> EMPLOYMENT SERVICE to help him

\ get startecl.

Again wesay—compare these

opportunities and advantages.

Send for full facts today.

_Mail coupon below NOW!

Build and keep this BIG DTI
Engineered TV set—easily

converted to U.H.F. (DT] offers =
another home training, but EMPLOYMENT SERVICE

without the TV set.l 7 pon completing either the Chicago Lab-

D.I.I.’s program

\ 1 oratory or Home Training, DTI's long-

CIISO inCIUdeS ‘ i - : F 'estcfblished, effective Employment Serv-

z - - ice is ready to help you start earning real

h.a""ng in . - e money. Get full facts. Mail coupon today.
e ] |

Color Television

oy MODERN LABORATORY
if preferred, you can get all of your prepnruﬁon in
our madern Chicago Tralning Laboratory—one o"? 4 oRK OVER 300 PRoJEcTs
the finest of its kind. Ample instructors, mr.vdem§ ,

. equipment. Write for dataiis!

i

You seq up your own HOME LABORATORY .

o vqork with and keep the same type Tf basic electronic purts
“One Of America’s Foremost uéed in D.T.I.'s modern Chicago Trgining Center. Now you
Television T“"'n,’ng can get real Lo orafory-type. yrum}ng——AT HOME.
Centers” I

MILITARY SERVICE!

89 wAYS| If you're subject to military service, the informa-

70 ' tion we have for you should prove very helpful.
EARN ' Mail coupon today.

MONEY |
1N TELEVISION

RADIO-ELECTRONICS fuany

[ 4 cr Get information packwéd -
| Lok FREE MENBER OF 16-mm. HOME MOVIES
i ”0 w éi J Mail Coupon Today, '4 You use this 16-mm. motion picture pro-
L] - jector and many reels of educational film
l DEVRY TECHNICAL INSTITUTE —a wonderful, exclusive, D.T.l. home aid
i 4141 Belmont Ave., Chicago 41, lil. Dept. RN-4-L fo help you understand important funda-
@ mentals faster ... easier...better, It's
1 | would like the facts, including your valuable informotion-packed publi- un almost like having a teacher in your home.
cation showmg how | may gat started toward a good job or my own
[ business in Television-Radio-Electronics.
1 Name. | ™. 1
: Age ]
o o DeVRY TECHNICA 5. INSTITUTE
1 i AFFILIATED
I City __Zone. State. ’ ‘
i D.T.L’s Training is available in Canada D EF ° REST’S T RAIN iNG ’ I N c A
. CHICAGO 47, ILLINOIS
April, 1955 5
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Now you CAN offord the beauty of HIGH FIDELITY!

) 4 COMPLETE HIGH FIDELITY SYSTEM (S99

NET
in Mchogany or Blonde
slightly higher South #
nd Wes

MIQZiNg new

3-SPEAKER |
PUSH PULL BEAM POWER ¢
AUDIO AMPLIFIER v

makes any record player, changer, tuner,

microphone, et¢. into a SUPERB HIGH FIDELITY
SYSTEM with performance equal to

equipment costing $150 to $200!

__TWO 6%" WOOFERS _
1 =

ONE 4’ TWEETER |

Only ESPEY PIONEER ENGINEERING could make
possible the "ANDANTE". . .

Since 1927 Espey has been a world leader in the
design and manufacture of electronic and audio
equipment of the highest precision. Espey engineers
have long concentrated on the problem of attaining Look at all these almost-unbelievable quality features!
high-fidelity reproduction at a price within the reach

@ PRECISION 5.-TUBE AC-OPERATED PUSH- @ FREQUENCY RESPONSE CONTROL:

of all—have finally developed the astonishing SUPER PULL BEAM POWER AMPLIFIER with enables user to adjust tone response to

V-5 AUDIO CHASSIS power transformer. Illr;dmfi’uul requirement of ‘’highs’’ and
) i ® TUBE COMPLEMENT: 6X5GT, 12AT7, O

12AX7, 2-6K6GT e COMPLETE UNIT AUDIO RESPONSE:

40-15,000 cps.
® AUDIO DEGENERATION CIRCUITRY:
special inverse feedback provides mini~ e CAN BE USED WITH ANY STANDARD

mum distortion. RECORD PLAYER (RCA, Webster, VM,
Columbia, etc,, as well as any Tape
e AUDIO OQUTPUT: 5 watts, wide range. Recorder, Tuner, Microphone, etc.)
@ OUTPUT CIRCUIT: special output trans- ©® TWO INPUT JACKS TAKE EITHER A
former with crossover network for high CRYSTAL OR MAGNETIC CARTRIDGE.

frequency channel speaker.

e DUAL AC QUTLET for other electrical
® TWO SEPARATE LOW-FREQUENCY appliances such as lamps, etc.
SPEAKERS: 61/-inch, side-mounted. @ CHOICE OF BEAUTIFUL FURNITURE

FINISH: Mahogany or Blonde — hand-

® ONE SEPARATE HIGH-FREQUENCY B
SPEAKER: 4-inch, front-mounted. rubbed, high luster.
e COMPACT SIZE: only 815" high x 151,"
e HIGH-FIDELITY VOLUME CONTROL: A A ippi f
avtomatic frequency-compensated cir- ;vgldlis.x 15%," deep. Shipping weight

cuitry maintains proper amount of com-
pensation for "‘highs’’ and “lows’ at ® FULLY GUARANTEED by the standard
every volume level. RETMA WARRANTY.

The “ANDANTE” is available at leading electronic parts distributors coast fo
coast. Write for name of distributor nearest you and free latest Catalog R-4.

MANUFACTURING CO., INC.
528:East 72 Street, N. Y. 21, N. Y.
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An Invitation. ..

To men who want to "go plpzces”
in TV SERVICING

Find out about this NEW,
ALL-PRACTICE WAY

of becomin & Pmﬁssz'omzl

TV SERVICEMAN

If you have some Radio or Television
experience, or if you know basic Radio-
Television principles but lack experience—
NRI’s new Professional Television Serv-
icing course can train you to go places in
TV servicing. This advertisement is your
personal invitation to get a free copy of our
booklet describing this training in detail.

Learn-by-Doing *‘All the Way’’

This is 1009 learn-by-doing, practical
training. We supply «ll components, ail
tubes, including a 17-inch picture tube, and
comprehensive manuals covering a thor-
ough program of practice. You learn how
experts diagnose TV defects quickly. You
see how various defects affect receiver per-
formance—picture and sound; learn causes
of defects, accurately, easily, and how to fix
them. You do more than just build circuits.
You get practice recognizing, isolating, and
fixing innumerable troubles.

You get actual experience aligning TV
receivers, diagnosing the causes of com-
plaints from scope patterns, eliminating
Interference, using germanium crystals to
rectify the TV picture signal, obtaining
maximum brightness and definition by
properly adjusting the ion trap and center-
Ing magnets, etc. There isn’t room on this
or even several pages of this magazine to
list all the servicing experience you get.

UHF & COLOR TV Making New Boom

Installing front-end channel selector strips
in modern UHF-VHF Television receivers
and learning UHF servicing problems and
their solution is part of the practice you get.
To cash in on the coming color TV boom
you’ll need the kind of foundation in knowl-
edge and experience this training gives.

Get Details of New Course Free

Once again—if you want to go places in TV
servicing, we invite you to find out what
you get, what you practice, what you learn
from NRI’s new course in Professional
Television Servicing. See pictures of equip-
ment supplied, read what you practice.
Judge for yourself whether this training
will further your ambition to reach the top
in TV servicing. We believe it will. We
believe many of tomorrow’s top TV serv-
icemen will be graduates of this training,
Mailing the coupon involves no obligation,

April, 1955

Train at home easily, quickly, for TV’s top servicing jobs. NRI’s
Professional Television Servicing course includes a 17-inch picture
tube and all other tubes and components fo build a complete TV
Receiver, Oscilloscope, Signal Generator, H.F. Probe. Complete
training, including all equipment, available now for a low intro-
ductory price—under $200 on easy terms.

__________________________ o
National Radio Institute, Dept. SDET |
16th and U Sts., N.W., Washington 9, D. C; =
Please send my FREE copy of “How to Reach the Top I
in TV Servicing.” I understand no salesman will call. }

|

Name.................. ... ..... Age.......... :

SERVICING I
S i AdAress. .. .ouv e |
|

City. ..o Zone. .. .State...... I
____________________________ J
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CARTRIDGE
Interchangeability

Guide

ang eubl‘ﬂy I

Crystal and Ceramic Phono-
El!(\'ﬂo LYOICE, Inc.

rcaNAB WIEHTER L

S R

\nteuh
%% For A Popular

A turn of the wheel shows at a
glance the exact E-V model to re-
place any popular crystal or
ceramic phonograph cartridge.
This handy, up-to-date Inter-

changeability Guide is small and \

easy to use (only 64 in. diameter).
Get it FREE from your E-V Dis-
tributor or write to Electro-Voice.

f iNOW B
~

§ SEALED

All E-V phono-cartridges now come in new
individual sealed-in-plastic Blister-Paks
with full model identification and instruc-
tions. This exclusive E-V advanced pack-
aging makes it easier for you to stock, sell
and service phono-cartridge replacements.
Remember E-V Basic 6 Preferred Types
make over 92% of all replacements in the
$70,000,000 cartridge replacement market.

" No aner Chalce than

E/e@'z'c'r%rc:

ELECTRO-YOICE, INC. ® BUCHAKAN, MICH.

" % % RECORD

THE SHAPE OF THINGS TO COME

FROM the rapid strides being made in
the fields of printed wiring, printed
circuits, and automation, it is appar-
ent that television sets and other items
of electronic equipment of the near
future will bear little if any resem-
blance to units now being produced.
Even conventional components such as
resistors and capacitors are under-
going radical redesign, and the tech-
niques used to combine these and
other components into a completed cir-
cuit result in-an assembly which is a
far cry from the maze of components
visible in an underchassis glance at
most of the equipment now being pro-
duced. )

Service technicians are vitally con-
cerned with the revolution in compo-
nents and construction techniques now
going on since they are going to be
called on to service this new equip-
ment. And, irrespective of our advanc-
ing technology, servicing will be re-
quired, at least on the more compli-
cated pieces of equipment for a long
time to come.

The changes which are closest to us
and in some cases upon us at present
are the extensive use of so-called
“printed wiring” and automatic assem-
bly techniques. It should be brought
out that the term “printed wiring” i
somewhat of a misnomer, since the
techniques employed in general do not
come under the term ‘“printing” as
most of us think of it. However, until
someone comes up with something
better, it appears that this nomencla-
ture will stay with us. Also, there is
a tendency to use the terms “printed
wiring” and “printed circuits” inter-
changeably. The first term should be
applied to those techniques where the
interconnecting conductors only are
printed; the second term is used where
certain circuit components, such as
capacitors and resistors, are printed,
as well as the wiring.

At least six printed wiring tech-
niques are under investigation at the
present time. Each has its advocates
and it appears that perhaps more than
one will win out in the end since each
has its peculiar advantages and disad-
vantages. The six being most actively
investigated are ectched, embossed,
stamped, pressed powder, plated, and
painted wiring. Biggest advantages of
printed wiring techniques are savings
in labor and improved uniformity.

Several companies already incor-
porate printed wiring in their radio
and TV receiver production, and field
reports appear to indicate greatly in-
creased reliability as a result. Needless
to say, labor savings are appreciable,

www americanradiohistorv com

and the uniformity of the end product
is greatly improved. Servicing and cir~
cuits does not appear to pose any in-
surmountable problems. Technigues
have already been described (“Servic-
ing Printed Wiring in TV Receivers,”
Dec. '54) for repairing circuits of this
general type, and more such informa-
tion will be published as their use be-
comes more widespread. Transistor
circuitry will also come in for its share
of editorial treatment.

The principles outlined in ‘“Project
Tinkertoy,” announced by the Nation-
al Bureau of Standards some time ago,
are under active investigation by at
least three companies and one com-
pany is manufacturing military equip-
ment using these technigues. Basic
principles consist of “printing” com-
ponents such as resistors and capaci-
tors on small ceramic wafers and then
assembling the desired number and
variety of wafers into a “module”
which makes up a simple stage of the
equipment such as a complete if. or
audio stage. All operations are almost
completely automatic and noncritical
materials are used. A 100% electrical
inspection of individual wafers and
completed modules is possible, elimi-
nating the reject problem in completed
equipment. One company has adapted
a television receiver to so-called ‘“mod-
ular design,” using 17 modules. Total
cost of these modules to the TV re-
ceiver manufacturer does not exceed
the present cost of the individual com-
ponents and assembly time is reduced
enormously. Servicing is simplified to
the point of removing a complete mod-
ule which may be defective and in-
stalling a new one. Reliability is also
greatly improved.

Another startling thought is the pos-
sibility that a printed circuit transis-
tor may be developed in the near
future. Such a development, along
with one or a combination of the tech-
niques described, could completely
revolutionize electronic construction
techniques. It is even conceivable that
on smaller equipment, such as table
model radios, the line cord will be
eliminated and a built-in battery, eas-
ily replaced, used to provide power for
several years of normal operation. This
technique might even be applied to
“picture on the wall” television sets,
which will be with us shortly if pres-.
ent indications are not misleading.

We will keep our readers informed
of these new developments as rapidly
as information becomes available so
that you too will have an exceptionally
good 1doa of “the shape of things to
come” S . . OR.
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ALLIED RADIO
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1955 ALLIED \

¥

308-PAGE CATALOG

the only COMPLETE catalog ‘ff,,
for everything in TV, Radio K
and Industrial Electronics

Y
1/
%
s \
9,
%
%

Worldi lanqust. §

o All TV and Radio Parts
e All Electron Tube Types
e Test and Lab Instruments

¢ High Fidelity Equipment =

SEND FOR IT TODAY!

Get ALLIED’S 1955 Catalog—308 pages

packed with the world’s largest selection of
quality electronic equipment at lowest,
money-saving prices. Select from the latest

in High Fidelity systems and components;
'M custom TV chassis, TV antennas and

= accessories; AM and FM receiving equipment;
P. A. systems and accessories; recorders and
supplies; Amateur receivers, transmitters

and station gear; specialized industrial
electronic equipment; test instruments;
builders’ kits; huge listings of parts, tubes,
tools, books—the world’s most complete stocks
of quality equipment. ALLIED gives you every
buying advantage: fastest shipment, expert
personal help, lowest prices, assured
satisfaction. Get the big 1955 aALLIED Catalog.
Keep it handy. Send for your FREE copy today.

¢ Custom TV Chassis

¢ AM, FM Receiving Equipment
® Recorders and Suppliers

o P.A. Systems, Accessories

o Amateur Station Gear

o Builders’ Kits, Supplies

o Equipment for Industry

§ IT’S VALUE PACKED...SAVE ON
@ EVERYTHING IN ELECTRONICS

5 asrn s aore

FASTEST SERVICE IN ELECTRONIC SUPPLY

.

SEND FOR THE LEADING '
ELECTRONIC SUPPLY GUIDE FREE

ALLIED RADIO

world's largest Electronic Supply House

i §
=S T,

" ALLIED RADIO CORP., Dept. 1-D-5

EASY-PAY TERMS HI-FI SPECIALISTS

Use ALLIED'S liberal Easy
Payment Plan—only 10%
down, 12 months to pay—
no carrying charges if you

To keep up with the latest
and best in High Fidelity,
look to- ALLIED." Count-on us
for all the latest releases and

100 N. Western Ave., Chicago 80, lllinois

[] Send FREE 308-Page 1955 ALLIED Catalog.

pay in 60 days. Available largest stocks of Hi-Fi equip- Rl
on Hi-Fiiand P.A. unilts, ment. We specialize, too, in Address
recorders, TV chassis, testin- TV supply, and are foremost

struments, Amateur gear, etc. in the field of Builders' Kits. City

UEEE TR T N

April, 1955
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g‘ﬂ‘ ﬁ they are sold Separately for all standard arms or

mounted back-to-back to make up the famous

PICKERING 260 TURNOVER PICKUP.

PICKERING models 22 /armdges

The 220 and 240 are engineered to

maximize performance. By comparison they

MODEL 220~for 78 rpm records
dicmond or sapphire stylus

are without equal...

The 220 ancl 240 are'

MODEL 240—for 3314 Lighter— 512 grams
% and 45 rpm records .
* diamond stylus only Smaller——s/s by 3/4 by 3/8 inches
 The 220 wd 240 huwe

MODEL — ' e i et 3 = T
caniiidas fo 30 St £ @O = Highest Output—30 millivolts/10Ocm/sec.

ond 45 rpm records
(the 220 and 240
back-to-back)

More Compliance with Less Tracking Force
Lower Overall Distortion

Less Moving Mass

Wider Frequency Response

Mu-Metal Shielding for Less Hum

These characteristics have real meaning to those who understand that
maximum performance depends upon components which meet professional

- standards. If you want the best that high fidelity can offer, ask your dealer
to demonstrate the 220, 240 and 260 Pickering cartridges . . .

Tio Mist Nearty Fofect Fhreo Totiyss Goor Brocluceed

R O T .*'f'.‘." ‘r‘-f\
PICKERING COMPONENTS ARE PROFESSIONAL QUALITY
(”(__;’ / d 2
Yor Hinie whe can\ fead\ e %mw
« « « Demonstrated and sold by leading Radio Parts Distributors everywhere., For the one nearest you and for detailed literature; write Dept. C-7
10 RADIO & TELEVISION NEWS
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another
Pyramid

@%I)W Quﬂck Capac1tor Checker first

This fine doublie duty instrument pro-
vides you not only with the complete
setup for checking and analyzing all
types of capacitors and resistors, but
also the ""Quick Check’ feature en-
ables you to test capacitors while
they are wired in a set.

With the Pyramid analyzer there is no
need to remove capacitors from the
circuit to determine if they are open,
shorted or intermittent.

This new development that saves
time in servicing and production test-
ing serves the function that required
two instruments previously, actually
costslessthantheoldertype analyzer
plus a separate ‘‘quick'’ capacitor
checker.

PYRAMID ELECTRIC CO.
1445 Hudson Blvd., North Bergen, N.J.

BURTON OROWNE ADVERTISING
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X-RAYS PROVE
STRONGER TUBE CONSTRUCTION

OLD 6BG6-G NEW 6BG6-GA

2« New bulb is straight-side, much smaller and
sturdier.

« Bottom mica, as well as top, now contacts the
glass all around, for greater rigidity.

Redesigned, more shock-resistant structure.

Button-stem base gives shorter and better-
separated leads; improves heat conduction.

New beam shields mask off stray electron
bombardment from micas and bulb.

NEW SERVICE-DESIGNED
6BG6-GA

@ X-ray pictures at left explain why
the new tube is stronger through-
out, also more compact. (Note that
new straight-side bulb is “necked
down” at bottom to take the same
diameter base as prototype,so the
same ring-clamps can be used
when installing.)

Tube performance is much im-
proved. Internal structure and
micas have been redesigned to cut
down inter-electrode leakage, re-
ducing the chance of horizontal
TV-picture shrinkage. The new
beam shields, which mask off stray
electron bombardment, further in-
crease operating stability.

And every 6BG6-GA is high-volt-
age seasoned—is pulse-treated at
absolute max voltage ratings,
among other checks!

NEW SERVICE-DESIGNED
6CD6-GA AND 25CD6-GB

® Prototypes gave arc-over-trouble,
causing horizontal TV-picture streaking.
In the new sweep tubes, brand-new mica
design corrects this fault.

Also, plate area has been increased for
greater dissipation. Ratings are higher:

6CD6-GA and
PROTOTYPES 25CD6-GB
Plate positive-pulse
voltage 6600 v 7000 v
Plate dissipation 15w 20 w

New tubes are high-voltage seasoned.
Every 6CD6-GA and 25CD6-GB gets an
arc-over test at absolute max ratings!

More compact and sturdier than proto-
types, with same base diameter. All of
the new construction features shown in
the X-ray picture of the 6BG6-GA, apply
also to Types 6CD6-GA and 25CD6-GB.

NOW 14 G-E SERVICE-DESIGNED TUBES . . . SPECIALLY DEVELOPED,
BUILT, AND TESTED TO OUT-PERFOR# AE%D OUTLAST
THE TYPES THEY REPLACE!

NEW 6BX7-GT NEW 6SN7-GTB

NEW 1B3-GT NEW 6AX4-GT )
NEW 5U4-GA NEW 6BG6-GA NEW 6CD6-GA  NEW 1255;:276 (;I‘:
NEW 5Y3-GT NEW 6BQ6-GA NEW 6J6 NEW 2 -

W 6AV5-GA NEW 25CD6-GB
NE -GA

www americanradiohistorv com
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TUBES

build more customer goodwill, than ever before!

NEW SERVICE-DESIGGNED
616 6SN7-GTB

TIPS X P

® 636 . . . Whisper-quiet! Microphonics

are cut 'way down! The prototype, used

in many head-end TV circuits, was sub-
ject to microphonic disturbance when

jarred or shaken. This caused picture

jitter . . . in some sets, audio noise.

Redesigned tube elements and struc-
ture now give servicemen a whole new

deal onthismuch-used type. With Service-

Designed 6J6’s, technicians can satisfy

their most critical customers.

® 6SN7-GTB . . .
improvement is 2 never-ending process!
A brand-new model of the popular 6SN7-
GTA, with all the latter’s superior per-
formance . . . plus 2 600-ma heater with
‘“series-string’’ warm-up time.
Completely interchangeable with the
6SN7-GTA. Also, because of its “series-

string” heater, a tube that’s universally

adaptable for servicing old or new sets.

G-E SErRVICE-DESIGNED TUBES cost no more than
. yet give far superior service. Fully inter-

others . .

Shows that G-E design

NEW SERVICE-DESIGNED
6AV5-GA

@ The prototype 6AV5-GT had a
tendency to run hot, which short-
ened tube life. X-ray pictures at
right show important improve-
ments in G.E.’s new 6AV5-GA. that
add up to more hours of service.

The new tube operates safely at
high temperatures, withstands
high pulse plate voltages, and is
sturdy in construction. All these
advantages are integral in the
G6AV5-GA’s new design.

Also—like other Service-De-
signed Tubes—the 6AV5-GA is
high-voltage seasoned. Every tube
is pulse-tested at absolute max
voltage ratings.

Your can count on 6AV5-GA
dependability and long life! Install
this tube to improve still further
your standing with your customers!

S SHOW WHY
LIFE 1S INCREASED

X-R
TUBE

OoLD: 6A¢5-GT NEW. 6AV5-GA

New bulb islmuch larger, radiates more heat.
Tube runs cooler -and gives longer service.

. Redesigned| plate has larger area, reducing

internal operating temperature of tube.

Redesigned| micas cut down on high-voltage
arcing.

- New beam’ shields ‘mask off stray electron

bombardment from. micas and bulb. Help
stabilize tube performance.
. :

|

all television chassis, regardless of the make,
Now 14 types are available, covering a wide range

changeable with prototypes, they perform better,
and tube life is longer. You ga/z when you install
them, because they enhance your reputation as a
TV service technician.

You save in fewer customer call-backs—in re-
duced tube inventory needs, due to the fact that G-E
SERVICE-DESIGNED TUBES give top performance in

of sockets. G-E SERVICE-DESIGNED TUBES—a popular
success from the start—are nationally advertised.
TV owners know about them, ask for them. Profiz
by selling and installing these proved high-quality
tubes, obtainable only from your G-E tube distribu-
tor! Tube Department, General Electric Company,
Schenectady 5, New York.

Frogress s Ovr Most Important Prodlvcf

GENERAL 3

E ECTRIC

161-14A2
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CHANNEL MASTER
steers you to the

greatest - 2
conical values -t -lv

model no. 343 st

fhe N eW . e model no. 303

F 9% o o0 S TR S OO SR B B X MR O R G5 OB O 0 O O W 5 o TP BED 00 U OO O e A2 O KO B8 &) 5R €

T

: model no. 304 e model no. 305 \’5“"
Never hefore such e L e
a complete line
of conicals at such —
fabulous LOW PRICES! i

del no.

| N ' - Ereit e - et e $Bs6

Low-priced conicals? Here is the LOW- o Trae T sltem ] e T T 306 a
EST-PRICED, fullest conical line you've o0zl 2sey || 3] 875 | Siizlose | 3] 736

L - . - -Say R
ever seen—a complete series of 22 differ- 302 1oy | 6l aas | 208200 | 1| 7%

T 3 .. _Ba .. -Eay g
ent models. Checked out and approved oo | saalase | sl
by the Channel Master laboratory, every 3 famer | el a7z | wzalreey | 1] a1
¥ Y . 2| 2-Ba : 343 |1 6| 389 |

“MAVERICK” antenna provides out- ol zs0r | 1[3042 | Szlzee |5 e 100%
T 3 . & . 3 - 3
standing Broad Band reception wherever Sosil 280 | sliods | 3®8[28ey | 1| 87 :

\ ' Faamr Bl oluminum
conical antennas™find application. Avail- w5 [riey | 4] 328 = i -

3 s e -Bay &| 5.28 344-2 2-Bay 3| 875 1
able both “'Super-sembled” and non- 3052280y | 3[1057 | Saxs|280y | 1] 931
1 . A 305.8 | 2.8a: 1 (1153
ds.ﬁembled, the “MAVERICKS” are, with- 306 I-Boz 6] 556 | o2 flBoy | 6] 4%
doub A ] . 306.2| 2.Bay 3[rnss § 452]28ay 3903

vut doubt, today’s most sensational 20682800 |1 {1205 | 3458] 28y | 1] 938
tinte abuy 3013 | Conn. Rods 56 § 3413] Conn.Rods 56
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| Extra "sleeve”
on element provides
400% greater strength
where it is needed most.

Conical “*head.”

The first and only full line

of comcal antennas completely

f o /I f ‘g ¢
s - 4 F oo ‘; A, & e » o 4 7
== ‘ﬁﬂ/ s & # e % 9‘”?

No hardware,

no ftools, no tightening—
pops open,

ready for the mast!

,3 ~J| ‘
.....-.q)

Director bracket. Bracket of X-type reflector. Bracket of straight- bar reflecton, - «\ -

"MAVERICK 340 :

8 " * \‘ 10 different mode[s
N . > i

Features

—worcH.LOCK:

Clamp Plate
Elements can’t turn

NON-ASSEMBLED *
or twist loose!
THEE ST A, This quality line carries the lowest
until now, has been price-tags ever seen on conical antennas!
available only in much ] . ]
higher-priced models. e Installs in a matter of minutes. ¢ Most popular conical arrangements.

e Finest materials; durable, rugged construction.
*Extra Preassembly Feature!

e On all models with straight-bar reflectors,
@g CHANNEL MASTER coﬁp 4he reflector element is completely preassembled for
ELLENVILLE, N. Y. snap-open installation.

e,

$3 1
0‘5 2,

WORLD'S LARGEST MANUFACTURER OF TELEVISION ANTENNAS Write for complete technical literature Copyright 1955, Chasne! Master Corp.
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| SUPER
ALUMINIZED SCREEN

PRECISION FOCUS
ELECTRON GUN

Phii
St Briciy zf)’,zo

PRE-SELECTED FOR
HIGHEST PERFORMANCE

PHILCO Look for this
StarBright 20/20) mark...it's your
R guarantee of Philco Quality!

These top features assure Philco StarBright dealers of top sales . ..
top profits in picture tube replacements. They mean sharpness, clarity,
detail and over-all performance that give “"You are There” realism.

Right in your neighborhood there are hundreds of TV set owners
who want the new, fresh, vital picture that only a Philco StarBright

20/20 can provide. Now is the time to sell them ... and the Philco

L StarBright 20/20 can be installed in practically any make TV.
*PHILCO TUBES ° Your customers want a quality picture—they know Philco—
IMPROVE THE, famous for quality the world over. Put the two together and you've
PERFORMANCE OF

N o 15 8 started sales and profits rolling your way. Call your Philco Distributor

* RADIO RECEIVER ° o today for complete details on this money making program.
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Cup” ALUMINIZED PICTURE Tygg

Backed by Powerful Profit Producing Promotion V

Eye-catching, colorful store and direct mail pieces bring home
the advantages of Philco StarBright 20/20—fast—for quick con-
sumer action. Put this material to work for you.

& ‘u \l/ /nlf///,

~7 /)\/;/0/4/ e ORWE '55 i

G peenss 1955 PHILCO ‘

SHARE ~PROFIT

OPPORTUNITY !

Service Dealers everywhere are going to make more money with

Philco this year. Bonus dollars and profits are yours with o
additional effort through one of Philco’s greatest promotions.

Call your Philco Distributor at once for complete details.

PHILCO CORPORATION
ACCESSORY DIVISION
“A" AND ALLEGHENY AVE, PHILA. 34, PA,
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Buy PEERLESS
and KNOW
you're right!

The PEERLESS Catalog

N YOUR

RELY O ALOG

PEERLESS CAT

g

ntly the highest

quality in the industry

The manufacture of quality trans-
formers is a long-standing habit
with PEERLESS. Typical of PEERLESS
products are the famous 20-20 and
20-20 PLUS lines, the logical choice
when superlative performance is re-
quired. Every PEERLESS product is a
quality product. Keep your PEERLESS
Catalog and latest price list handy,
It's up-to-date. 1t's DEPENDABLE,

If you don't have the hatest PEERLESS
Catalog, write for it teday! -

€ PEERLESS
Electrical Products

A DIVISION OF

9356 Santa Monica Blvd,, Beverly Hills, Galif,
161 Sixth Avenue, Mew York 13, N.Y.
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* Presenting latest information on the Redio Industry.

By RADIO & TELEVISION NEWS'
WASHINGTON EDITOR

BROADCASTING AND THE COM-
MUNICATIONS ACT, needled for
years by investigating committees, but
never seriously affected by the probes,
received its most serious jolt, a few
weeks ago, when Senator Warren G.
Magnuson, chairman of the tough Sen-
ate Interstate and Foreign Commerce
Committee, released the scorching
Plotkin memo, which broadly indicted
not only industry, but government
agencies for a lack of initiative and
progressive thinking. The report de-
clared quite bluntly that neither the
broadcast operator nor the manufac-
turer appeared to be willing to pro-
mote the high bands, and many of the
key telecasters had stymied action on
modifications of the act; moves which
have made it impossible to keep pace
with economic and scientific changes,
and other provocative problems.

The Senator found the report so im-
pressive that he ordered copies sent to
the Commission and the Department
of Justice for immediate action. The
FCC was asked to set up a continuing
investigation of the recommendations
proffered, issue interim reports at 60-
day intervals and then submit a final
paper within six months. The author
of the 1934 act, former Senator Clar-
ence C. Dill, who incidentally was co-
author of the 1927 measure which
created the old Federal Radio Com-
mission, was called in on the scene to
study the blistering essay of Plotkin,
and offer his suggestions on any legis-
lative changes that would be appro-
priate now.

The rampaging broadside, prepared
by Harry M. Plotkin, a former FCC
legal light, scored the networks for
their dominating control. NBC and
CBS were accused of holding the reins;
a situation which has been of concern
to the Congress and the Commission
for nearly a score of years.

Commenting on the problems of ex-
clusivity and network affiliation, Plot-
kin said that the public has a legiti-
mate interest in the manner by which
affiliations are granted. In the first
place, he added, a network tie is a

. “most valuable asset for all tele-
vision stations and is the difference
between success and failure for many
stations.”

Reviewing the u.h.f. situation, Plot-
kin said that the high-band stations
have had . . . “great difficulty in se-
curing network service and unless they

wwWw americanradiohistorvy com

are able to securc such service on a
fairly extensive scale, successful u.h.f.
operation is very difficult, and there is
a good prospect that a large part of
the radio spectrum will go unused.”

Analyzing the duplication of pro-
grams, a touchy subject among net-
works, the former government attorney
said that the networks should be . . .
“required to publish and file with the
Commission the standards they pur-
port to follow in determining what is
excessive duplication in the awarding
of affiliations.” Plotkin felt that the
FCC should approve, disapprove, or
modify the standards. In his opinion
any station complying with the pub-
lished standards would be entitled to
an affiliation on a non-discriminatory
basis, as far as compensation and other
terms of the affiliation are concerned.
He believed, too, that a procedure
should be set up enabling other than
affiliates in a network to carry pro-
grams that were not being used by the
network stations.

Discussing intermixture of high- and
low-band stations, and equalizing of
such stations in an area, Plotkin said
that the . . . “Commission should un-
dertake to enumerate those markets
in the United States with fewer than
four facilities of relatively equal de-
sirability, whose availability are im-
portant for network operation. . . . At
the present time, a u.h.f. facility in an
intermixed market would obviously
not be included as one of the four.
But, if and when conversion should
reach a high enough point (85 or 90
per-cent), u.h.f. stations in such com-
munities could then be included.”

In a roaring dissent on the Plotkin
statement, CBS’ prexy, Frank Stan-
ton, said that his company believes
that many of the proposals, insofar as
they concern network television, are
“. . . mistaken, impractical and un-
wise.” Adoption of such proposals, he
said, would gravely cripple the net-
works and the public’s investment of
. . . $13.5 billion in receivers would
be substantially depreciated.”

Continuing his biting criticism of
the memo, Stanton said that the pro-
posals betray a . . . “complete lack
of understanding of the complex busi-
ness of television networking.”

The failure to test theories against
facts, he added, “has resulted in un-
realistic and extreme proposals.”

According to the network president,

RADIO & TELEVISION NEWS
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For dependable output

R2287 T R228 T R228 R228
8 D £
375 | 1400 | 600 fOK

... USE RCA TUBES
with built-in quality!

‘To meet the ever-increasing demand for higher
currents in the low-voltage supplies of modern
TV receivers, RCA is making available the new,
outstanding 5U4-GB. This tube is a heavy-duty

version of the top-quality RCA 5U4-G which is
‘ highly recommended for applications where the
e ¥ ’ :
. L § increased ratings of the 5U4-GB are not re-
e IO, o 1 .
b&ﬁ 3,@3{:@” - @::% RV T i quired. The 5U4-GB features more plate area
ol e Ta gl = . .
RECTIFIERS -,g for better heat conduction, increased plate
4 T T Li. . g I T
\ WAl v thickness for more uniform heat dissipation—
+338Yy | B (:"j and new button stem construction to reducc
—— - L leakage and electrolysis. Result—a reserve oper-
371 _jl5" ating capability which assures you top perform-
‘:h 2 40 !;J 854 ance in high-current TV power supplies.
' - -
| )
(==
| - Here's another example of how
— RCA safeguards vour servicing
w profits by “building-in” extra
= quality where you need it!
}
$103 44
INTERLOCK y 125!
100K

April, 1955

RADIO CORPORATION of AMERICA

FLECTRON TUBES HARRISON, N.J.

Your First Choice for TV circuits. .. dependable RCA Tubes.

www americanradiohistorv com

__Jrom TV power supplies

+328V. +270VA228V. +E0
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Even if you never buy
another record from us
—now or later—you can
now obtain all the ad-
vantages of a Trial Mem-
bership in The Jazztone
Society

A

S

NO STRINGS
ATTACHED!
NO OBLIGATION!

FEATURING THIS

COLEMAN HAWKINS

KING OF THE TENOR SAX

Art Tatum

GENIUS OF THE KEYBOARD"

ik

“THE SPIRIT OF DIXIELAND” AND HIS GUITAR

SIDNEY BECHET

NEW ORLEANS® GREATEST SOPRANO SAX

Erroll Garner

WORLD'S MOST POPULAR JAZZ PIANIST

DIZZY GILLESPIE

DAZZUING "BOP" TRUMPET

TEDDY WILSON

DEAN OF “SWING” PIANISTS

PEE WEE RUSSELL

THE CLARINET IN CHICAGO STYLE

Historic Announcement
to Music-Lovers from the Directors of the

World- Famous G;i wrt'y_l{zi Sc&zty

A TREASURY OF JAZZ PERFORMANCES,
ENCOMPASSING EVERY JAZZ ERA—
Feqturing such classics as Jelly Roll Blues,
Honeysuckle Rose, Basin Street Blues,
Moon Burns, Relaxin' at Camarillo, etc.

NO\W you can begin to build that library of the im-
perishable “‘all-time greats’” of jazz—through the
JAZZTONE SOCIETY’s amazing introductory offer:
10 superb jazz classics—not $1 each, but all ten for
only $1! These recordings feature 4/l the fine jazz musi-
‘cians you see listed above—a veritable ““who’s who’’ of
Jazzdom from Sidney Bechet to the dazzling trumpet of
Dizzy Gillespie! Every era, every style; virtually the
entire history of jazz can be traced in these selections.
The Finest in Jaxxz Recordings — Yours

at More Than 40% Off the Usual Cost!

Here is why we make this amazing offer: only by
hearing these Jazztone Society recordings can you appre-
ciate their technical and artistic excellence, their amaz-
ing fidelity. The famous Concert Hall Society gold-
sputtered master process, employed in these recordings,
assures you of the finest high-fidelity reproduction.

As a Trial Member, you will never be under any
obligation to buy any other JAZZTONE SOCIETY
recordings—now or ever! You do have the right, bow-
ever, fo try any of the Society’s selections, AFTER
receiving an advance description. You are not obligated
to keep those you select—even after you've listened to
them! You pay only for those that you want to keep—
at the special Member’s low price of just $2.75, plus a
small shipping and excise tax fee, for each 12-inch
long-playing disc! Each one averaging nearly an hour’s
playing time! A saving of over 409 off their usual

JACK TEAGARDEN

MAN WHO PLAYS THE BLUE TROMBONE

Charlie Parker

THE FABULOUS "BIRD" ON ALTO SAX

B

L
20

AND INCLUDING: Rex Stewart, Red Norvo,
Albert Nicholas,
Milt Hinton, Sonny Berman, Bill Harris, Serge
Chaloff, Ralph Burns,
Bernstein,
Buck Clayton,
Wardell Gray, Howard MeGhee, Dodo Marma-
rosa, Barney Kessell, Jo Jones, Bobby Hackett,

Flip Phillips. Billy Taylor,
Chuck Wayne, Artic
Lamond. Fernando Arbelo,
Sid Catlett, Slam Stewart,

Don

ud Freeman, George Wettling, etc., etc.

The Jazzitone Society, Dept. RT-4,

I am enclosing $1.00 as complete payment:;
please send me postpaid the ten high-fidelity
long-playing ‘‘all-time great’’ jazz classics,
PLUS a free copy of ‘“‘An Introduction to
Jazz.” Also reserve g Trial Membership in
my name.

I am not obligated to buy any other record-
ings from the Society.’ I am to receive an
advance description of future monthly selec-
tions. I may try any of these—free of charge—
without paying a penny in advance. I may
reject any recording, before or afier I receive
jt. And I may cancel my Trial Membership
at any time.

Offer Limited =
Rush Coupon NOW !

Here's your chance to be
first to own these 10 wonder-
ful “‘gems of jazz’'—YQURS
FOR JUST $1! Even :,f you
never buy another record from
the Jazztone Sociery! If not
delighted your $§1 will be re-
funded. But this offer may
have to be withdrawn at any

retail price of $4.981
Yours FREE

gscinating, compre-
ﬁensive treatise on
Jazz, bBY leading
authorities on differ-

time, so mail coupon with

t jazz styles.
22 dollar NOW !

ALL 10 FOR $1.00—MAIL COUPON NOW!

43 West 61st Street, New York 23, N. Y.

In the future, for each selection I decide to keep—
I will pay the special low member’s price of just
$2.75 plus few cents shipping and excise tax fee

. a saving of over 407, off their usual retail price!

Name

(please PRINT)

Address.....

City. Z.one. State.
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the report attempts . . . “to resusci-
tate concepts and approaches, which
during the last decade have been spe-
cifically and uniformly repudiated by
the Congress and the FCC.”

“Television networking,” the broad-
cast head stressed, “is precisely the
kind of business where blind and un-
realistic tampering with some of the
parts can destroy the whole . . . It is,
therefore, of the utmost importance
that those, who would consider re-
strictions on network broadcast op-
erations, should be fully informed as
to the workings of the industry and
come to understand how it has been
able to provide the American public
with the best radio and television serv-
ice in the world.”

Urging that they be heard, if the
proposals are to be considered by the
Senate Committee or the Commis-
sion, Stanton said that he asks this
right not only for his company, but
for the public, whose stake is even
larger. Noting that there are a num-
ber of ways in which the public’'s in-
vestment can be depreciated, the net-
work official said that . . “in the
recommendations of the Plotkin mem-
orandum, one such road is clearly
blueprinted.”

AT AN UNUSUAL TV TUBE DEMON-
STRATION, under the jurisdiction of
the Navy, a multi-color radar was
shown, under actual operating condi-
tions at the National Airport, in Wash-
ington.

The showing marked the first time
that it has been possible for different
types of radar information, namely,
stationary and moving or friendly and
enemy, to be displayed simultaneously
in more than one color on a single
radar indicator.

The heart of the new device is a
single electron-gun color picture tube,
the “Chromatron,” which was invented
by Dr. Ernest O. Lawrence. The tube,
although redesigned for the radar unit,
was said to be similar basically to the
color picture designed for TV.

Previously, it was said, radar opera-
tors have had to rely on a single color
for the interpretation of all data on
the screen. Now, with the help of more
than one color appearing simultane-
ously on the same radar screen, it be-
comes possible to distinguish between
incoming signals faster, with greater
facility and for a longer period of time,
without too much concentration.

The tactical applications of color
radar, it was noted, are under further
development by several branches of
the armed forces.

ON THE EAST SLOPE of the Front
Range of the Rocky Mountains, near
Colorado Springs, Colorado, lies Chey-
enne Mountain, a towering sheet of
rock, that government experts, from
the Bureau of Standards, found to be
jdeal for the evaluation of v.h.f. and
u.h.f. propagation for assorted serv-
ices; particularly for air-ground com-
munications.
(Continued on page 98)
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Complete

Model 105 Package of
Georgian Driver Components

This gives the music lover the driving com-
ponents to start a Georgian 4.way system
Can readily be used for converting existing
Klipsch type speaker systems to a Georgian
4-way. Includes E-V 15WK LF Driver, 848HF
Coaxial Mid-Range Unit, T35 VHF Driver,
X336 Crossover Network, AT37 Level Con-
trols and 8574 Cabte Harness. Also includes
complete instructions for constructing K"
bass section and outer furniture housing
for Georgian.

List, $342.00.  Audiophile Net, $205.20

Now Get GEORGIAN 4-Way Performance...Economically...Step-By-Step

Now for the first time by easy stages,
the quality-minded, budget-limited hi-fi
enthusiast can own and enjoy the thrill-
ing 4-way performance of the magnifi-
cent E-V GEORGIAN loudspeaker sys-
tem! Think of it! For only $295.20
Audiophile Net, you have the complete
GEORGIAN 4-WAY SYSTEM, less the
outer decorative cabinet which you can
add at any time!

Write for Bulletin No. 199

Licensed_under
IQipsch Patents
No. 2310243 and
No. 2373692

April, 1955

Elecho

ELECTRO-VOICE, INC.

the fnedt iu ’ﬂ"a«;é Fede

*See Model 105-106 below

sTep 2

Model 106 Klipsch “K'* Type
Basic Low-Frequency Driver
Horn

Add this corner folded horn with back de-
flecting board and corner spacer for bass
section to augment bass reproduction. De-
signed for E-V 15WK 15" low-frequency
driver unit. Painted with flat matte black
prime coat, in order not to show through
grille cloth. Can be painted by user in
other colors, but will not take furniture
finish. Size: 38V2"” high x 321" wide x
22%" deep.

List, $150.00.  Audiophile Net, $90.00

STEP 3 Model 107 Georgian Outer
Decorative Furniture
Housing Only—in lustrous

hand-rubbed finish

Mahogany. List, $333.00. Audiophile Net, $199.80
List, $366.33. Audiophile Net, $219.80

Blonde.

Model 109 Georgian Cabinet Combi-
nation Consists of Models 106 and 107.

Mahogany. List, $483.00. Audiophile Net, $289.80
List, $516.33. Audiophile Net, $309.80

Blonde.

$STEPS 1 and 2

« BUCHANAN, MICHIGAN

Mode! 105-106 Complete 4-way Reproducer
Kit—Ready to Assemble and Operate

Consists of all parts of the Georgian system except the
outer decorative housing. Inciudes Model 105 Driver
Components and Model 106 ‘K’ type corner folded horn.
fdea! for building in. Also used as utility high fidelity
monitoring speaker system for commercial purposes and
for sound reinforcement in auditoriums. Plans supplied
for home construction of outer decorative furniture
housing. Can be assembled easily, quickly with ordinary
tools. No cutting or fitting required.

List, $492.00.

Audiophile Net, $295.20

L]
THE MAGNIFICENT é’e&é«’/e’d/f(‘/
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CRYSTAL PACKAGE SALE! *&ii s ™"

TS TR (o A e e o g SPECIAL PACKAGE DEAL NO. 2
3 and ﬁN;—: GENJI'-%SEagi\I!'e‘rnl:ne:I:: sui::)l:sge:rys:'anls manu- Guaranteed to oscillate! Consists of 5 choice crystals:
factured by NATIONALLY-KNOWN companies such as Bliley, 1—-ZENITH MODEL DC-18-A 1,000 KC BLILE% PO e N TR T
e or, ot Maci, Gocor, Tolitom stc, b, 5; CRYS: | | Goustuws Tl (a2 % womte  1_ER3 G000 K6 Rog alls. ... hsg
TALS, INC. GUARANTEES YOUR SATISFACTION OR YOUR i et base. | Regular value. .. .$5.95  1—FT-241, 500 Ko. Reg. value........ 1.8
MONEY BACK IN FULL! Total regular value $13.91. $8 95 POSTPAID!
SPECIAL PACKAGE DEAL NO. 1 SPECIAL PACKAGE DEAL NO. 2 Satisfaction guaranteed!
SPECIAL PACKAGE DEAL NO. 3
36 FT-241 LOW FREQUENCY CRYSTALS!
Frequency range from 370.370 Kc. to 435.185
Kec. in steps of every 1.852 Ke. approxi-
CRYSTALS! FOR SINGLE mately. Channels: 0 to 35.
: SIDE BAND SPECIAL POSTPAID
SPEGlAL PAGKAGE DEAL NU. I GUNSISTS 0F= PACKAGE $ ® Satisfaction guaranteed?
80......FT-243 10......FT-171 10......DC-34-35 DEAL NO. 3 Reqular value $14.04
MIXED FREQUENCIES! SHIPPING TERMS: S d hip-
At least 20 HAM BAND ment! Shipping wt.: gzelbgycshéé)k SPECIAL PACKAGE DEAL NO. 4
frequoncies! For opera-  postal zone and ADD SUFFICIENT @ THE BIGGEST CRYSTAL BARGAIN EVER OFFERED! CONSISTS OF:
tion on 160, 80, 40, 20, POSTAGE to cover cost of mailing. ; | Special Package No. |. Reg. value $9.95 1 Special Package No. 3. Reg. value 3395
10, 6 »a%%L?DAmﬁtﬁilsti SPECIAL $ | Special Package No. 2. Reg. value 895 Total value ...t $22.85
R pl o PACKAGE 9.95 SPECIAL PRICE FOR ]9 9 5 POSTPAID!
cies. DEAL NO. T Regular value $69.00! ALL 3 PACKAGES...... Satisfaction guaranteed!

' ' Guaranteed to oscillate!
| N D I v I D U A s Ls n Your choice of frequencles!
Same day shipment!
ALL CRYSTALS TESTED FOR ACTIVITY! NUMBERS LISTED ARE FUNDAMENTAL
1-DAY SERVICE FOR EVERYTHING IN STOCK!

FREQUENCIES IN KILOCYCLES
NOVICE Fr-243 FUNDAMENTAL = FT-243 foi s oo 5o Q¢
FREQU ENCIES Individually. Ea. ........ 99¢
BAND
Lots of 10 or more.

1110 2520 2905 3240 4695 5782.5 6340 7073.3 7520 7773.3 8016.7 8260 8508.3
1129 2525 2910 3290 4710 5800 6350 7075 7525 7775 8020 8266 8510
° 1150 2530 2915 3310 4735 5806.7 6362 7100 7530 7780 8025 8270 8516.7
1195 2535 2920 3320 4780 5820 6373.3 7106.6 ;533.3 7783.3 g 30 8273.3 8520
Ea. U . Py
1915 2557 2935 3420 4820 5850 6405 7150 7550 7800 8
Individually. Ea. ........cco0eivneennn, .$'I .25 | sl zor asm e as0 ses0 605 TS0 D0 L e 5
8

6 . 51 90 8540
1940 2565 2945 3465 4845 5860 6425 7173.3 7560  7808.3 8058.3 8291.7 8541.7
LU S e o, R D E Wm0 Al e,
5 . . . .
3701, 3702, 3703 ’fhrough 3748 | 2015 253 2se0 3325 4900 5340  6473.3 7206.6 7573.3 7820 8070 8308.3 8560
H f I KC 2017 2585 2965 3640 4930 5892.5 6475 7225 7575 7825 8073.3 8310  8566.7
in steps o . 2020 2590 2975 3655 4950 5900 6500 7240 7580 7830 75 8316.7 8570

00000000000000000000006000000CGOCOCCROOGOTOTS 2025 2595 2980 3680 4980 5906.7 6506.6 7250 7583.3;833.3
40 METERS 7'7e7\77.7u8toush7ios | 28 8 58 48 &5 5588 G i i B8 08 &
in steps of 1 KC. 200 2865 005 385 0% %50 65733 Mib.e Te06.6 /g3 B0 D 80
©000000000000000000000000000000000000 | 2050 2080 3015 3955 5l65 5973.3 6600 73167 7610 7866.7 8108.3 8350 8600
DOUBLING TO 3588 3589, 3590 through 3599 | 213 ‘2o s im0 oo ow soss' /i 7ot 7. slle7 2300 3008 3
40 METERS: instepsofl KC. AN N DN M LD N0 Gl Ti7 ra0 jem s &0 ggiu

.3 7641. .
SINGLE SIDE BAND—FT-241-A 200 7 LSS B M oD T 78abs 7e00 alily a0 mia
Low Frequency Crysfq’s 79c Zoe 2762 o0 4135 o3 6o erso 733 seqo 7910 810 8406.6 8650°
095 ’ ' ' ’ ’ . 8660

Lots of 10 or more. Each
Lots of 5 or more. Each.. .. 0oo g 0oo . R R .
Individually. BEach. . .................... 0000060000 991: 2390 2790 3130 4280 5500 6150 6815 7408.3 7690 7933.3 8175 8425 86733

0 ni s Heoum Bo.oniewm T A7 B BHl RN
4 482 446 450 453 456 459 463 466 470 474 4 40 4300  5582.5 6840 74 41 - .
AN A N R RN NR
4 445 448 452 455 462 44 . 8. . . .

158 e 2442 2835 3155 4395 5660 6206.6 6875 7441.7 7710 7960 _ 8200 8450 86917

T, T T R S R T B RS T e | : 6900 74 . . . .
2435 2845 3165 4aa5 5637.5 6233 6906.6 7438.3 7720 7970 8208.3 8460 87066
MISCELLANEOUS & SHIP BAND FREQUENClES 2320 289 310 «as0 s700 60 Gace 74ee.7 7725 7973.3 210 8466.7 a708 3

81.95 I\C Ocml tube type (Used in 287

..$3.99 2738 2470 2860 3200 4495 5725 6273.3 6950 7475 7733.3 7980 8220  8473.3 8716.7

200 KC. 1281 KT 195 2738 2475 2865 3202 4535 5730 6273.5 6973.3 7483.3 7740  7983.3 8225 8475 8720
200 K e e DG, ™ ° e 23 2030 2870 3205 4540 5740 6275 6975 74917 77417 7990 8230 = 8480 8725
327.8 R TP eh R a5 (Used tn 22 o0 2485 2875 3210 4580 5750 6300 7000 7500 7750 7391.7 8233.3 8483.3 8730

T5-102/AF) .. 9.95 95 2490 2880 3220 4610 5760 6306.6 7006.6 7506.6 7758.3 8000 8240 8490 87333
500 1‘-241 1.99 97 2495 2885 3225 4620 5773.3 6315 7025 7508.3 7760 _ 8006.6 8241.7 8431.7 8740
Y ERDE 97 2505 2890 3230 4635 5775 6325 7040 7510 7766.7 8008.3 8250 8500 8741.7
— >4:l;.older ?:35 Jgg 2510 2895 3235 4630 5780 6335 7050 7516.7 7770 8010  8258.3 8506.6 8750
009 " 4 . 2.9 3021 2515
110 KC. 4 I 209 3023
126 KC. 4 . 2.9 3043
132 KG 31 ;29 g3

i . 2. 5
ek 299 308 ZENITH MODEL DC-18-A 1,000 KC CRYSTAL
182 5 43 . 2,99 09 .
o sy o EEH o Built-in 12 V. automatic thermostatic controlled heat- $5 95
Bl . - . B & . .
559 KC. DC-34 . 299 125 ing unit. 8-pin octal base. Ea. (Shipping wt. % 1b.)
567 KC. DC-34 . 2.99 312
620 KC DC-34 . 2.9 318 T e T TR T ey A T TR TR PR R T R I D EL TE
632 KC. FT-243 2.9 319
637 KC. DC-34 2.9 319 All items sub;ect to prior sale and chauge of price without notice. Mini-
637 KC. FT-243 . 2.9 319 TERMS' mum order; $2.50. ALL crystal orders MUST be accompanied by check,
638 KC. DC-34 . 2.9 3208 . N cash or M.0. WITH PAYMENT IN FULL. NO C.0.D. Postpaid shipments made in
638 KC. FT-243 2.99 3000 KC, 43 1. U. 6. and possessions only. IN ORDERING INDIVIDUAL CRYSTALS, INCLUDE APPROX,
2670 XC. FT-243 . 2.99 10.000 KC Type SR-5 " Biiley,” in 5¢ PER CRYSTAL FOR POSTAGE. Also indicate second choice frequencies wherever
2647 KC. FT-243 .. . 2,99 CR-1 holder ........... 1.99 substitution may be made, Calif. buyers add sales tax.

u.S. CR-YS‘I'AI._S-,’ INC. it e
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PUT YOURSELF N THE
~ High-Pa Paymg TELEVISION

PICTURE......

Today, when demand for trained men is
higher than ever before, pay is higher |\ ¥ :
than ever before, you can train AT HOME Tl .
in your SPARE TIME to become a Tele- W&-=Z
vision Technician.
President, Radio-Tele-

PREPARE FOR A BRIGHTER FUTURE AS A TV TECHNICIAN 1. & tore.)

You can hold down a full-time job and still train AT HOME by the same ciation: Executive
successful methods 1 used to help hundreds of men—many with no more Director, Pierce School
than grammar school training—master television! of Radio & Television.

NO EXPERIENCE NEEDED . . . I'LL TRAIN YOU AT HOME IN YOUR SPARE TIME

ENOUGH EQUIPMENT TO SET UP YOUR OWN HOME LABORATORY
As part of your training, 1 give you all the equipment you need to prepare
W Telephone for BETTER PAY TV job. You build and keep a professional GIANT SCREEN
Tronsmitter TV RECEIVER complete with big picture tube (designed and engineered to
My School fully approved to frain veterans under @mke any size up to 2l-inch) . . . also a Super-Het Radio Receiver, RF

a
L. C. Lane, B.S., M.A.

new Korean G.I. Bill. Write discharge date on Signal Generator, Combination Voltmeter-Ammeter-Ohmmeter, (-W Telephone
Transmitter, Public Address System, AC-DC Power Supply. Everything supplied,
RF Signal including all tubes.

Aimost from the very start you con earn extra Generator FREE FCC (-OACHlNG COURSE

money while learning by repairing rodio-TV sets

coupon.

for hiem'is ;;sd neigh:m. Many <;' n:; _ﬂud:r_m “gc» Qualifies you for Higher Pay! Given to afl my students AT NO EXTRA COST
earn v 0 0 week . . . po or their enfire . . . .

ol A S b UL o el o after TV Theory and Practice is completed. Helps you qualify for the TOP
own profitable service business. M JOBS in Radio-TV that demand an FCC License! Full training and prepara-

Radio Receiver 1100 at home for your FCC License.
My FM-TY Technician Course can save you months

o! '!'rnining.il you »hove pr:vi_ous Armed qu(as or W MY 4 FREE AIDS SHOW You HOW AND WHERE TO
civilian radio experience! Train of home with kits 3 GET A BETTER PAY JOB IN TELEVISION.

of parts, plus equipment to build BIG SCREEN TV d
RECEIVER. ALL FURNISHED AT NO EXTRA COST! See for yourself how my simple, practical mathods can make suc-

Publ:( Address CE€SS QS ecsy for you as they have for my hundreds of graduates.

(For men with previous radio & TV training) System

I train you at home for on exciting big poy job
as the man behind the TV camera. Work wilh Ty
stars in the TV studios or “‘on lacation™ ! remote
pick-ups! Available if yau wont it . . . one-week
course of proctical work on TV studio equipmen?
ot Pierce School of Radio & TV, our associate
resident school in Mew York City.

Mr. Leonard €. Lone, President
RADIO-TELEVISION TRAINING ASSOCIATION Dept. T-4
52 East 19th Street, New York 3, N. Y.

(ombmahon Vul!mem =
You get twa weeks, 50 hours, of intensive ' Ammetes- Dhmmever
loboratory work on modern electronic 7 i
equipment of our associote school in New,g'
York City — Pierce School of Rodio and 4
Television. And | give you this AT NO
EXTRA (OST whatsoever, ofter you finish
your home study troining in the Rodio-
FM-TY Technicion Course ond FM-TY Tech.
nicion Course. However, your home study course is complete even
without 1his two-week loborotory session. 1t is only one of the
mony Extros ovoilable to you from RTTA if you wont il

City. Zone. State.

\A.,:-/ e f.i
[ M 1 AM INTERESTED IN: TERANS!
LO bm (l (10/ {7 Radio-FM-TV Technicion Cousse | Write discharge date

52 EAST 19th STREET e NEW YORK 3, N. Y. 2 iy

Technition Course

Licensed by the State of New York ® Approved for Veteran Training HN R BN B B N .

Deor Mr. Llome: Mot me your NEW FREE BOOX, FREE SAMPLE
LESSON, ond FREE oids tho! will show me how | con make BIG
MONEY IN TELEVISION. 1 undersland | om under no obligation ond
no solesmon will call.

(PLEASE PRINT PLAINLY)

Name Age,

Addres:

April, 1955 23
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...for leading TV receiver
manufacturers

PREmmeTo
At Du Mont there is only one

Stanctond of Quolits...

— whether it’s for a leading television
receiver manufacturer to be used as
initial equipment, or for you to be used

You take no chances with quality when
you use Du Mont picture tubes. Every
Du Mont picture tube is manufactured
to the same exacting quality standards as a replacement.

ADVERTISE QUALITY —
FOR QUALITY PROFIT!
Look for the Initial Quality
Picture Tube tag packed
with every Du Mont

Tew Sy

. _
* RFORR 4y

CE..Q"

picture tube Use it to
show your customers

that you have provided

GE INITIAL
QUALITY

PICTURE

the finest quality

components with

your service,

*Trade-marks
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ADVANC

GOOD JOBS AWAIT THE
TRAINED RADIO-TV TECHNICIAN

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

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

EARN WHILE YOU LEARN

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

Signal Generator " Audio Oscillator

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

Business of Your Own ¢ Broadcasting

Radio Manufacturing, Sales, Service « Telecasting

Television Manufacturing, Sales, Service

Laboratories: Installation, Mcaintenance of Electronic Equipment

Electrolysis, Call Systems

Garages: Auto Radio Sales, Service

Sound Systems and Telephone Companies, Engineering Firms

Theatre Sound Systems, Police Radio

And scores of other good jobs in many related fields.

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

April, 1955

! Raise your earning power- learn

RADIO-TELEVISION - ELECTRONICS
by SHOP-METHOD !
HOME TRAINING preS(E

T.R.F. Receiver

You also
receive this
Multitester

“Superheterodyne Receiver

LEARN BY DOING

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

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

airmail.
APPROVED FOR
VETERANS
AND Both
NON-VETERANS | Resident and
Home Study
CiSECORRe] Pgow Courses Offered!

NATIONAL SCHOOQLS

TECHNICI\L TRADE TRAINING SINCE 1905
los Angeles 37. California » Chicago: 323 W. Polk Street
In Canad: ol] West Hastings Street, Vaucouver,

TS FASTEST! MAIL TO OEFICE NEAREST YOU!
(mail in envelope or paste on postal card) 4
NATIONAL SCHOOLS, Dept. RH-45
4000 §. Figueroa Street 323 West Polk Street
Los Angeles 37, Calif. Chicago 7, Ill.
Send FrReEE Radio-TV Electronics book and FREE sample
lesson. No obligation, no salesman will call.

NAME EIRTHDAY 19
ADDRESS
CITY ZONE STATE

[ Check here if interested ONLY in Resident Training at Los Angeles.
VETERANS: Give Date of Discharge

e e Py L v S S S S|

25

www americanradiohistorv com


www.americanradiohistory.com

for only *60%

own a turntable
comparable

to the finest!

THORENS

E-53 PA

TRANSCRIPTION
TURNTABLE

professional gear-drive model

Here's the turntable that is the
fast-growing choice of discriminat-
ing music lovers and technicians.
It has all the quality of turntables
costing twice as much. The cast-
aluminum table, with foam rubber
cover, is powered by the modern
Thorens direct-drive motor. ..
world’s most silent phono ‘motor,
A mechanical filter assures contin-
ued silent operation ... an
electronically-balanced rotor shaft
eliminates undesirable waver and
wow. In standard signal-to-dead-
groove noise level checks, the
E-53 PA maintains a noise level of
— 48 db. Has convenient speed

Music Boxes
H Swiss Hi-Fi Components
o MADE Spring-Powered Shavers
Lighters

. NEW HYDE PARK NEW YORK

BRI

STEWART-WARNER ELECTRIC DIVISION
has withdrawn from the manufacture
and sale, within the United States, of
home radio and television receivers and
phonographs.

According to the company, the deci-
sion was influenced by the heavy load
of electronic development and produc-
tion work which has been undertaken
for the U. S. government.

Hoffman Electronics Corp. of Los

Angeles will assume the Stewart-War-
ner service warranties, parts inven-
tories, and the majority of its televi-
sion distributors.
MARION PETTEGREW has been named
general manager of the parts division
of Sylvania Electric
Products Inc. in
Warren, Pa. He will
make his headquar-
ters in Warren and
be in charge of the
division’s four
plants at Warren,
York, Pennsylvania,
Nelsonville, Ohio, ===
and in Cleveland, Ohio.

He joined the company in June, 1953
as general manufacturing manager of
the parts division. Until his new ap-
pointment he had been acting general

manager of the division.
* * *

“TRAV-LER RADIO CORPORATION has

purchased all of ‘the stock of HALLI-
CRAFTERS -CANADA, LTD. The plant
will continue to distribute and manu-
facture the Hallicrafters line of TV,
radio, and high-fidelity phonographs in
addition to a line which will be mar-
keted under the Trav-Ler tradename

NORTHERN ENGINEERING LABS
has been established in Burlington,
Wisconsin as an affiliate of GENERAL
CRYSTAL €O. of the same city ...
Edward Berliant has acquired control
of INSTRUMENTS FOR SERVICE, INC. of
Baldwin, Long Island. The company
manufactures a line of service test
instruments . . . TRANS-AMERICAN
PRECISION INSTRUMENT CORP. of
Flushing, N. Y. has become a division
of STERLING PRECISION INSTRUMENT
CORPORATION. The general office and

manufacturing plant address of the
new division will remain unchanged
... All stock of VIDAIRE ELECTRON-
1ICS MANUFACTURING CORP. has been
purchased by George Miller, president
of the firm . .. DAYSTROM, INC. has
acquired the majority stock interest in
WESTON ELECTRICAL [INSTRUMENT
CORPORATION of Newark, N. J.
HOWARD S. ORCUTT has been ap-
pointed chief engineer of the rectifier
division of Pyramid g
Electric Co. of
North Bergen, N. J.

He joined the firm
after serving Fed- &
eral Telephone &
Radio Co. for eleven
years, most recently
as senior engineer,
rectifier depart- .
ment, components division. Prior to
that Mr. Orcutt served as assistant
engineer for the Comnsolidated Edison
Co. of New York City.

Mr. Orcutt is a member of the AIEE,
the Society for Advancement of Man-
agement, and is a licensed professional

engineer in New York state.

WILSON H. OELKERS has been appoint-
ed vice-president in charge of purchas-
ing for Philco Corporation. He has
been with the company since 1934 . ..
CARL F. NORBERG was elected presi-
dent of The Electric Storage Battery
Company succeeding S. WYMAN ROLPH
who retired after 38 years of service
.. MYER H. COGAN, founder and pres-
ident of the Symphonic Phonograph
and Electronics Corp. of Boston,
passed away recently in his home in
Brighton, Mass. He was 52 . . . La-
Pointe Electronics Inc. has named
LAWRENCE E. KEARNEY to the post of
sales manager. He has been with the
company since 1950 . . . NELLO CODA
has been promoted to the post of chief
engineer of the electronics division of
Erie Resistor Corporation . . . Auto-
matic Manufacturing Corporation of
Newark, N. J., has appointed KENNETH
€. MEINKEN, JR. to the post of vice-
president in charge of commercial
sales. He was formerly general sales

H. WARD ZIMMER, president of Sylvania Electric Prod-
ucts Inc. and pioneer in the electrical-electronics industry,
died recently in New York City at the age of 57. He
served his company for 36 years, having joined one of the
firm's predecessor organizations in Emporium in 1919. Mr.
Zimmer held various executive posts with many of Syl-
vania’s divisions and was elected executive vice-president
i of the firm in 1950. He was named president of the com-
pany in April 1953,
maintained his headquarters at the company's corporate
offices in New York. He was widely known for his devel-
i opment of new manufacturing techniques and processes.

Mr. Zimmer, a native of Emporium,

www americanradiohistorv com
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HORIZON Criterion, AM-FM TUNER

FM sensitivity — .5 microvolts for 20 db quiet-
ing! Exclusive FM mutamatic tuning. Full band
AM. Binaural provision.

AR amsewwe 5

HORIZON 20, 20.watt amplifier

Utilizes  reveolutionary mnew  ‘‘unity-coupled”
oulput stage. Frequency response is -+~ 1 db 20

eps to 20 ke at full rated output.

R

e

N RCE ®-

HORIZON 10, 10 watt amplifier

Built-in preamp-control urit 3 inputs, 3 record
equalization curves, loudness control, separate
bass and treble controls. “Unity Coupled” out-
_put stage.

e

QQ Peig

HORIZON 5, preamp-control

4 inputs, 7 record equalization curves, loudness
volume control, separate bass and treble controls.
Plugs into tuner or 20-watt amplifier.

o

B
i

-
=

The National Catenoid Speaker
System is the first basic im-
provement in loud speaker de-

{
A sign in more than ten years.

(not a

i A true corner horn,
; back loaded or semi-horn) the

Catenoid is the only practical
means of reproducing the power
and dynamic quality of rich
bass tones.

The Catenoid System consists
of a full catenoidal horn from
the 30 cycle region to 300 cy-
cles; a direct radiator from 300
to 6500 cycles, and a high fre-
quency tweeter unit from 6500
to beyond 17000 cycles per
second.

NEW
SPEAKER
YSTEM

P T

.?g% £ 11

¢ i

S

the National CA\TENOID

Bass response extends smoothly
to very lowest fundamentals —
high frequencies are free from
harshness, directional effects —
and the mid range gives a
feeling of presence little short
of miraculous!

IMPEDANCE: 8 OHMS. CA-
PACITY: 30 WATTS. SIZE:
36” HIGH, 40%” WIDE,
27%"” DEEP. Available in
hand-rubbed walnut or ma-
hogany or with Formica wood
grain finishes in blonde mahog-
any, wa'nut or natural mahog-
any to resist scratches, scufls,
burns or liquids.

13

SPEAKER
SYSTEM

b

Exclusive coffee or end table design featuring Distributed ports. Dual 8-inch drivers. Equalized
laboratery-developed dual clusters of distributed super tweeter. Incredibly smooth response over
ports and internal vents with dual heavy- duly entire audio spectrum. Impedance 16 ohms.
drivers for exceptional peak-free bass in mini- Available in Formica wood grain finishes in

mum size. 16 ohms. Available in Formica wood
grain

walnut,

finishes — blonde,

nataral mahogany or

NEW
SPEAKER

[the Homzo . -

hand-rubbed blonde, walnut or mahogany.

NEW

RECORD
CHANGER

.

A two-way system of moderate cost featuring Jam-proof! Stall-proof! Quiet! Intermixes all
heavy duty 8" driver and superb high flux size records! 4-pole motor, 2-knob control,
density tweeter for silky highs, New porting weighted turntable, automatic idler disengage-
system. Impedance 8 ohms. In Formica wood ment, shut-off and muting switch, universal
grain finishes in blonde, walnut or mahogany. spindle, rubber turntable mat, stylus pressure

adjustment, 2 plug-in heads. Complete with

Hoperd 7% vporsoonw

April,

NATIONAL COMPANY

1955

Distributed in Canade by Canadian Marconi
Company, 830 Bayview Avenue, Toronto, Ontario.

For foreign sales, contact American Steel Export

Company, 347 Madison Avenue, New York, N. Y.

blonde or maliogany base, G. E.

cables and connectors.

Products are sold eonly

ationa

through authorized distributors

WRITE FOR COMPLETE DETAILS ON 16 SUGGESTED HIGH FIDELITY SYSTEMS TO DEPT. R-153

INC.,

61 SHERMAN ST,

MALDEN 48, MASS.

cartridge, all

27
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Here is the finest, most flexible unit offered by any manufacturer. All you need for a
professional home music system is the Solitaire, a fine record player and speaker, This
exceptional new unit contains a full 20 watt power amplifier, a preamplifier and an
exclusive sharp cut-off filter, housed in an attractive cabinet of leather etched steel.
Inputs for magnetic phona cartridge, FM-AM tuner, tape recorder and TV receiver. Six
record equalization positions. Contour type loudness control, and separate bass and
treble tone controls giving 15 db boost and 13 db attenuation. Sharp cut-off filter
system removes both high and low frequency noises. Basic amplifier is based on William-
son Utra-linear design. Frequency response: +0.5 db, 20-20,000 cycles. IM distortion
less than 2% at 20 watts. Size: 4 x 14¥2 x 112", Weight 25 Ibs,

Price was $113.50 now ony $8 650

C10 FM-AM Tuner

There are more C10 tuners now in use than
any other FM-AM tuners ever made. The
proof of its exceptional performance and
durability is in the thousands of installations
in homes, leading radio and TV stations,
schools and hospitals. Has independent,
continvously variable tone controls, built-in
preamplifier, and two cathode follower out-
puts. Frequency Response: 20 to 20,000 ¢ps.
Sensitivity less than 5§ microvolts, AFC for
simplified, “no-drift” tuning. 12 tubes includ-

ing rectifier. Weight—17 Ibs.
Was $131.50 Now oniy $1Q 7 50

CB810 Basic FM-AM Tuner

For use with the Salitaire or C350 preampli.
fier. Does not have built in preamplifier or
tone controls. Exceptional FM sensitivity (4
mv. for 30 db of quieting) and wide band
AM for true high fidelity performance.
Frequency response =1 db 20-20,000 cps.

Weight 21 Ibs,
Price was $134.50 NOW ONLY $@ 7/ 50

€550 30 Watt Amplifier

Here is maximum ruggedness, dependability
and flawless reproduction at any volume
level, Thirty full watts of audio power with
only 0.1% harmonic and 0.5% IM distortion.
Frequency response is for] beyond thc;
- avdible range (+1 db 10-100,000 cps.
C1000 FM-AM Tuner Special thermal time delay protects. circuit.
Far more than just a tuner, the C1000 is a : KT66 output tubes used exclusively for
complete control center for your Hi-Fi maximum efficiency. Wt, 33|b5~$ 50
system. Here is a superior FM-AM tuner, a Was $109.50 NOW ONLY 89
complete preamplifier with 4 positions of
record equalization and input circuits for
TV, tape recorder and phono. Has two AM
bandwidths; broad for local Hi-Fi and sharp
for distant or noisy stations. FM sensitivity;
2 mv for 30 db quieting. AFC and 2 cathode

follower outputs, Wt. 25 Ibs,
Was $179.50 ~ NOw ony $167100

€400 Audio Amplifier

Exceptional performance at Jow cost.
Streamlined narrow chassis for ease of in-
stallation. Push-pull Y6 beam-tetrode tubes
plus 13.5 db negative feed back provide 10
watts output with frequency response of 15
to 20,000 ¢ps. { £1 db). Harmonic distor-
tion less than 1%; hum and noise level 70
db below rated output, Five tubes including

rectifier. Weight 13 lbs.
Was $42.90 . NOw ONLY $D©50

C450 Audio Amplifier

ldeal for budget Hi-Fi systems. Has same
high quality craftsmanship as other Crafts-
men amplifiers but with lower output of 6
watts. Frequency response: 20 to 20,000
cps. (1 db) with only one percent
hormonic distortion. Push-pull 6W6GT beam-
tetrode output tubes. Only 6 x 82 x 6

inches. Weight 10 Ibs.
Was $29.50 NOW ONLY $I|95°

C900 Basic FM Tuner

For use with Solitaire or C350 Preamplifier.
Designed for broadcast monitoring where
low distortion, ultimate stability, and high
sensitivity are needed. Exclusive printed IF

e ' coils (20.6 mc); variable amplified AFC and

T -
sapaprese st

fower over-all distortion than any station.
Frequency response +V2 db 20-20,000
cycles. Overall IM distortion for 100%
modulation less than .05%. Sensitivity, 2
microvolts for 30 db quieting. .
Weight 17 tbs.

Was $119.50 Now ony $©©50

Order direct from factory and save. Only by selling direct can Craftsmen offer you these
exceptional units at so low a price. Dont delay—Order by Mail Today.

The Radio Craftsmen Inc. Dept. R4 4403 N. Ravenswood Ave. Chicago 40, Illinois
Southern California: Henry Radio, 11240 West Olympic Bivd., Los Angeles, California

) o oy
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manager of the company ... SENATOR
ARMAND DAIGLE has been elected a
director of RCA Victor Company, Ltd.
of Montreal . . . ORRadio Industrics,
Inc. has named FLOYD REID to the post
of developnient engineer . . . Olympic
Radio & Television Inc. has upped
JACK RAVDIN to the post of vice-presi-
dent in charge of enginecering and man-
ufacturing and appointed BENJAMIN
PARZEN to the post of director of en-
gineering and research MORRIS
SALIT has been elected president of
Industrial TV Utilities Company of
New York JAMES V. ROUGHAN,
formerly vice-president and sales man-
ager of Price Electric Corporation, has
been promoted to the position of excc-
utive vice-president and assistant to
the president of the firm . . . SAMUEL
OLCHAK is the new general sales man-
ager of DeWald Radio Mfg. Corp. He
was formerly associated with such
firms as Tele-King Corp. and CBS-
Columbia . . . S. GANGI has been ap-
pointed general manager of George
Raltray & Co., Inc.,, manufacturer of
precision potentiometers JAMES
H. GILL is the newly-appointed head of
advertising and sales promotion for
Sparton Radio-Television . . . LYLE J.
BRISKNER has been appointed manager
of the customer relations department
ol the Electronic Products Corporation
of Santa Barbara, California . . . Ap-
pointment of F. P. RICE to thc newly-
created position of director of manu-
facturing and purchasing has bcen
announced by Allen B. Du Mont Lab-
oratories, Inc. . . . DAN DICKMAN has
heen appointed chief engineer for
Glass-Soldering Engineering, Pasadena
manufacturer of hermetic seals for the
clectronics industry HOWARD S.
GLEASON has been named manager of
automation research f(or Stromberg-
Carlson Company Crest Trans-
former Corporation has appointed
CONRAD E. DeHORN to the post of
chief engincer and director of quality
control . F. J. GAFFNEY has been
elected vice-president for engineering
of Marion Electirical Instrument Com-
pany KENNETH R. BROCK is the
new sales and advertising manager of
Browmning Laboratories.

FREDERICK K. HANKINSON has been ap-
pointed sales manager of the trans-
former department g
of Federal Tele-
phone and Rudio
Company, Clifton,
N. J., a division of
International Tele-
phone and Tele-
graph Corporation.

He brings to his 3
new post a ten-year
background of transformer sales ex-
perience, having served with Langevin
Manufacturing Corporation of New
York and the American Transformer
Company of Newark, N, J.

The company’s transformer facilities
now encompass 25,000 square feet in
the Clifton plant and include all the
latest types of machines and equip-

(Continued on page 80)
April, 1955
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order ©
equipment |

The best kﬁowd name

in high fideliry

it direct fro
- high fidelity-

15 Day Trial Guarantee

You must be fully satisfied during 15 day trial
period. If not, return equipment for full refund of
purchase price.

m factory:

C350 Equalizer Preamplifier
New audio contro! system designed for ex-
ceptional flexibility ond low distortion. Has
exclusive "Hinged tone control circuit'-—
eliminotes honk and rosp typical of con-
ventional tone controls. Seven accurate rec-
ord equalization positions. New British
2729 preamplifier tube results in a new low
in noise, hum and distortion. New com-
pensated Loudness Control reinforces highs

 and lows at soft volume settings. Haos

input circuits for FM-AM tuner, TV, tape re-
corder and magnetic cartridge. Two cathode

~ follower outputs for amplifier and recording

systems. All-triode circuitry reduces distortion

to vanishing point. Wt. 11 Ibs.

Wos $129.50° NOW ONLY $8950
C375 Sharp Cut-Off Filter System

Eliminates distortion present at the extremes
of frequency range. Invaluable in obtaining
maximum enjoyment from records, tape or
FM broadcasts. Low frequency cut-off points:
Flat, 40, 70, 120 and 200 cycles, reducing
hum or turntdble rumble. High frequency
cut-off points: Flat, 9KC, 6KC, 4KC ond
2.8KC. In flat position frequency response is
+0.5 db, 20-20,000 cycles. Weight 8 Ibs.

Was $39.50
cs NOW ONLY $335°

Save by mail. Order today direct from Craftsmen.

Now you can have the finest High Fidelity equipment made . . .

prices ever offered.

All equipment fully guaranteed and covered by Craftsmen Factory Warraniy.

Dept. R4, 4403 Ravenswood Avenue, Chicago 40. lllinois

at the lowest

7 Send me complete Craftsmen Calalog SHIP VIA
Order
Name 1 Express
Blank
Address [ Freight
UPtown 8-4000 [ Best Way
Quantity Model No. ltem Price

[7] Check or M.O. enclosed

[] Send COD. (25% prepcyment
enclosed

Orders from Canada and APQO’s must

include full remittance.

www americanradiohistorv com

On Express orders do not include
transportation charges—they will be
collected by the express agency at
time of delivery.

All Orders F.O.B. Chicago

29
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WHO’S THE ONE YOU TALK TO

Its a

AND WOMEN BUY

A Crossley, Incorporated survey shows
that this Seal influences 539, of all women
in their purchases of everything from

raisins to refrigerators. . .
and . .. CBS TUBES have the Good

Housekeeping Guaranty Seal! When you

S0-0-0-0
ADVERTISES

CBS is the first and only tube manufac-
~turer to address its advertising to women.

CBS tubes will be con-
sistently advertised
throughout the year in
.. Good Housekeeping and
" Life, reaching 17,171,419
readers every time an ad-
vertisement appears!

CBS-HYTRON Main Office: Danvers, Massachusetts « A DIVISION OF CBS ... THE COLUMBIA BROADCASTING SYSTEM, INC.
° CBS laboratories

A member of the CBS family: CBS Radio . CBS Television . Columbia Records
RADIO & TELEVISION NEWS
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ON MOST SERVICE CALLS ?

Woman...

1 OR AREFy
(m‘“ * ”DOU/

Guaranteedl by &
Go«ud Housekeeping

- » » BY THIS SEAL

install CBS tubes you leave no question in
your customer’s mind about the quality of
the tubes you supply. Keep your customers
happy — with CBS tubes, the tubes with
the Good Housekeeping Guaranly Seal on : .
the carton.

...CBS

TO WOMEN

And it's women you lalk lo on most service

calls.

Quality products through ADVANCED-ENGINEERING

CASH IN WITH THIS NEW &~~~ == ———=====ssoooo———

CB8S-HYTRON, Danvers, Mass.

Please rush me the new CBS TUBE SALES PROMOTION KIT,
PA-70, containing:

CBS TuBE
SI-\I.ES PROMOTION KIT!

1. Three Truck Posters 2. Metal Frame for Truck Posters
3. Window Display with three-dimension Giont CBS Tube
Carton 4, New Inside /Outside Decal

1 enclose $2.00 to cover the cost of this kit.

Ask your distributor for special offer, or mail coupon
loday.

CBS-Columbi_o o CBS International e and CBS-Hytron
April, 1955
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G-C LUMINOUS LITE-KOAT KIT
Coat dials, switches, etc., with

G-C DE-OX-ID KIT
Handy contact cleaner for

G-C PICTURE TUBE EXTENSION
Extends picture tube leads from

G-C ELEC., RESISTOR CEMENT
Ideal for resistors, appliances,

G-C SILVER PRINT
Pure silver compound used to

this long-life, non- POiSONOUS  chassis to tube when servicing fltc Heat-proof, hardens like repair printed circuits. Handy  Switches. controls, relays. Kit
“glow in the dark” coatlng set. Complete, 48 mches orcelain, for touch-up, labs, etc. s ﬁ%réﬁﬁypze i?]zj-ect[t))i-ox-]d and
i No. 18“40 TS1.95  No. Bv" } TE!.SU} Nu 21-2 -2-0z. bottle NET $0.39 N?' 21-2 Troyoz. NET 346 No. a0 NET $0.99
'~
{:* 1

§ o | Z
%ﬂg_—} -
G-C CREME-0-WAX POLISH

White, non-staining polish for
furniture, TV and radio cabinets.

G-C STRIP-X
Remaoves insulating enamel from
wires for easy soldering. Simply

G-C CABINET REPAIR KIT
Contains 10 shades of shellac sticks, stains, varnish, brushes,

G-C RECORD TURNTABLE FELT
Ready cut replacements, center

hole.
dip and wipe! Dries to hard gloss, EYERthingrioy cabineiepalis, JEacy tofuse} Ne.1292 77" dia. NET $0.30
No.262 20z. bottle NET 5033  No.35-16 16-02 botlle NET S0.65  No. 901 NET S450  No 1293 87¢" dia. 2
No. 1204 1174 dia. 5

F
|

GENERAL

G-C V2" JEWEL SIGNAL LIGHT
Minature screw base jewel in
‘red, green, blue, amber, opal,
clear (specify). 4" mtg. hole. .

0. 7910 NET $0.27

7

&

G-C INSPECTION MIRROR G-C ELECTRONIC HARDWARE LAB

G-C TEST LEAD PLUG INTERCHANGE KIT

Get into those hard-to-reach h | | h Contains 60 most popular items in G-C 50 Line, each in hinged sover

corners, inspect coils, connec- E?ts‘zéoplsa\z;t‘ﬁ Cglsle'gﬁ;?ésctﬁg elgacr';alnnarpe;gasnds%aggk ugs, phone tips. box. Good looking steel rack (3 x 134" x 2/7 } for bench or wall

tions. ete. mounting included in kit without charge.

No. 5090 NET $0.33  No. 7743 NET $1.95  No. 366 NET $19.50
e 'y

e

o
e
-

i
gw?‘*

o

G-C ALLEN-BRISTO
WRENCH KIT
Complete kit for both hex and
spline type screws. Leatherette

case, 12 wrenches.
No. 5028 NET Sl 08

s

G-C NE-O-LITE TESTER
Neon glow lamp circuit tester
for many uses. 60 V. AC to 550
V. AC-DC.

Ne. 5100 NET $0.36

e e —

G-C TUBE & PARTS EXTRACTOR
Originally designed for Signal
Corps. Spring steef, cadmium
plated. Prongsrubhercushmned
No. 5087 $0.98

G-C UHF HOLLOW LINE CAPS
Seals round and oval hollow line
ends. Easy toslip cap over end of
line, eliminates-heat sealing.
No.H8912 Box of 8 NET 30.30

G-C MINIATURE TUBE PULLER
Suction, vacuum principle tool
prevents tube breakage, burned
fingers. Easy to use, saves time.
No. 5083 for 7-pintubes NET $1.08
No. 8106 for 9-pintubes 1.08

.

904 Taylor Ave. «

G-C ALIGNMENT BENCH KIY
Iicludes 16 most needed tools

G-C BEAM-0-CENTER
Beam adjuster fits in back of
tube yoke coil to center picture.
Bakelite housing. Easyadjustlng

G-C TV HIGH VOLTAGE PLIERS
Insulated long nose pliers made
of high impact Bakelite. Abso- in handy stand-up bench rack.

tutely shock-proof.
No. 8387 NET $0.99  No. 8281 NET $7.74

ﬂdé 20“4 ﬂoﬁe’t

No. 8956 T $1.05

cislon ‘
lIGNME T TOOLS
o soous

G-C ALIGNMENT G-CALIGNMENT

TDOL KIY TooL KIT
Ne. 9200 No. 9201
NET $13.85 NET $14.95

www americanradiohistorv com

e

G-C TV PORTO MIRROR
Heavy chrome plated mirror for
adjusting TV sets. Rubber lined
spring clamp.

No. 8198 NET 32.58
S 3 T %
""\ ]
o DN
" o~ i
%&i T -"/= ]

G- C PLASTIC STOCK BOX
Handy, covered polystyrene box
for stocking screws. nuts, re-
sistors, capacitors, etc. 4x4x215.

HUZZ NET $0.36

i

P R R R~
G-C FUSE CONNECTOR
Regular type used on car radios,
etc. 214" long x 34" dia. For 14"

fuses.
No. 1749 NET S0.15

G-C SWEO!SH STEEL SHIMS
Leatherette kit includes 16 high
grade shims for speaker repair.
Sizes: .004% .006", 008", .010".
No. 701

NET $0.54

e

G-C BO ELIMINATOR
Elimnates Barkhausen Oscilla-
tion in horizontal sweep output
tubes. Easy to instail and adjust.
No. 8748 NET $0.75

. GENERAL CEMENT MFG. CO.

Rockford, lHinois

%955
/ 25

GENERAL CEMENT
MANUFACTURING COMPANY

'Q

JELCO
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KIT $26.95 WIRED $39.95 .

% Expanded frequency range: 6 fundamental bands: 150
—400 kc, 400~1200 k¢, 1.2~3.5 mc, 3.5— 11 mc, 11—
37 me, 37— 145 mg, 1 harmgnic band 111 mc—435 mc.

% = 1.5% frequency accuracy; 6:1 vernier tuning knob &
excellent spread at mostimportantalignment
frequencies.

% Eichedtuningdial, plexiglasswindows,edge-lithairlines.

% Variable depth of int. mod. 0 16 50 by 400 cps Col-
y P
pitts osc.

Youw could spend 2
and 3 times more
and not get all the
advanced engineer-
ing features of these
VTVMs. Compare

.and you’ll buy
EICO!

Dual Purpose
UNI-PROBE

A half turn selects
DC or AC-Ohms.

Measures directly p-p wolage of complex and sine
waves: 0-4, 14, 42,140, 420, 1400,4200 volts p-p.

DC/RMS sine voltage ranges: 0-1.5, 5, 15, 50, 150,
500, 1500 volts. Reads up to 30,000 V. with HVP
probe.

Resistance ranges: 0.2 ohms to 1000 megs in 7 ranges.
7 non-skip ranges on every function.
4 functions: -+DC Volts,-DC Volts, AC volts, Ohms.

Uniform 3 to 1 scale ratio for extreme wide-range
accuracy.

Large 4Y2” meter in can’t-burn-out circuit.
.Cahbratlon without removing from cabinet.

Rl 2 2 S P o

84 Withers Street * Brooklyn 11, N. VY.

NEW! DELUXE PEAK-TO-PEAK VTVM #2489 with

7'/&2' Meter and exclusive UNI-PROBE* wst. pend.
KIT $39.95 B

——
SIGNAL GENERATOR
MOOF 334

————
| i
£

( | =g
!ig
f f r:'
2zg
/ (11

You could pay scores of dollars more and not get all the
advances EICO gives you in the new Mode! 324—today!
Compare . . . and you’ll buy EICO!

% Variable gain ext. mod. ampl.; only 0.8 v for 30% mod.

Y% Colpitts RF osc,; directly plate-modulated by cathode
follower for improved modulation,

% Turret-mounted, slug-tunid. coifs.

% Fine & Coarse(3-step) RF attenuators; 50-ohm output Z.
% RF ouxpu"moo,ooo uv; AF output to 10 v.

% Uses 12AU7, 12AV7, sel. rect.; xfmr-operated.

% Supplied with shielded output cable.

% Satin aluminum panel and grey wrinkle steel case

\\‘ 2 :
NEW! PEAK-TO-PEAK VTVM # "32 comﬂete

with ni'p'zobe (For. Pend.)
95 Wired $49.95

Zero-center for TV-FM discriminator alignment.
One zero-adjustment for all Yunctions and ranges.

Frequency response: 30 cps-3mc (up to 250mc with
PRF probe).

1% precision ceramic multiplier resistors.
Exceptional circuit stability and accuracy.

New compact size for extra-casy portability (8Vsx
5x5")

Smart professional styling—new satin finish etched

panel with contrasting knobs and meter and grey
wrinkle steel case. >

Leather handle. RS s -

z
@
(=}
2

0 O %

WIRED $59.95

All the outstanding & exclusive features
of Model 232--plus the extra convenience
and readabilily of its big 72" meter.

An ideal bench instrument. Write for FREE Catalog RG-4

O e et TURN PAGE FOR OTHER EICO INSTRUMENTS

April, 1955
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By IRVING G. SNYDER

Technical Director, Stamco Instrument Corporation

Complete technical details on a nuclear radiation counter

that, although not too simple, can be constructed at home.

became apparent that uranium

prospecting is profitable, the de-
mand for prospecting instruments has
increased tremendously. The Geiger
counter has become rather well known
1o many, with details of its operation
and construction available from many
Sources.,

More recently, and particularly dur-
ing the past twelve months, a relative-
ly new instrument has become popular.
This is the scintillation counter. Be-
causc of its greater sensitivity, this in-
strument has met wide acceptance and
virtually replaced the Geiger counter
in all but the more rudimentary sur-
veys.  Although widely accepted, the
scintillation counter remains a stranger
to most persons. Specific information
concerning the principles of operation
and gencral construction has not been
readily available.

In order to correct this situation, this
article offers detailed information on
the electrical and mechanical construc-
tion of such a device along with a brief
discussion of the basic principles of op-
cration. Sce Fig. 1.

DURING the past few years, since it

Principle of Operation

The principle of scintillation count-
ing is not entirely new. Counting the
occurrence of ionizing particles, alpha
and heta emanations, was originally
accomplished by visually counting the
scintillations that the human eye could
sce. This process was slow and the ac-
curacy of the count was determined
by the skill of the person watching the
medium-——which was zine sulphide or a
similar luminescent material.

The introduction of Geiger counters,
the first of the pulse ionizing devices,
coupled to electronic counters practi-
cally eliminated the application of this
type of counting. Since 1944, however,
highly efficient luminescent materials
which are sensitive to gamma rays plus
light sensitive photomultiplier tubes

April, 1955

have been used for radiation detection,
measurement, and analysis,

Fig. 2 is the schematic diagram of a
portable scintillation counter, the ma-
jor sections of the circuit being out-
lined in dotted boxes. The detector as-
sembly may be roughly described as a
combination of a luminescent crystal
and a light-sensitive photomultiplier
tube. Optically coupling the crystal to
the photocathode section of the tube

Eprror’s Nore: In view of the many
requests from owr readers for a scin-
tillation counter, your Editors have
finally worked up an article on the
construction of such « wunit that can
be home-built. We do want to caution
our readers that this is not a simple
construction job. Only the trained
technician showld attempt this proj-
ect. In addition, Defore buying any
of the parts for this instrument. the
over-all cost of the wunit should be
considered. Ior example, the photo-
maliiplier tube will cost $50.00 and
up and the smallest practicel crystal
(17 2 Y%”) will run around §0.00.

allows light emitted with the occur-
rence of gamma rays to be converted
to electrical current. Each pulse of
light causes a pulse of current to pass
through the tube.

The photomultiplier tube is similar
in operation to the ordinary phototube,
but has ten additional elements be-
tween the usual cathode and anode.
These elements are known as “dy-
nodes” and serve to “multiply”’ the cur-
rent flow started as photoelectrons at
the cathode. The tube used in this cir-
cuit has an amplification factor of up
to 1,000,000. In order to serve its func-
tion, each individual element above the
cathode must be raised approximately
100 volts above the preceding element.
A source of 100 volts could be coupled
between each of the elements, but this
is obviously impractical.

The most efficient and practical
method of supplying the proper poten-
tial to each element is through the use
of a suitable divider network, as shown.

www americanradiohistorv com

A 1000 volt potential across the net-
work may be provided by any good d.c.
supply. For use in a portable instru-
ment, the high voltage supply should
be as compact and light as possible.

A suitable high-voltage supply is
shown in the schematic. Being of sim-
ple construction and because it uses
commercially-available, portable-radio
batteries and standard components, it
is practical, efficient, and reliable. The
combined voltages of B,, B:, B, and B,
are applied across capacitor Ci con-
nected in parallel with a neon glow
lamp, PL:.. When the voltage across
C, reaches the firing potential of PL,
the capacitor discharges, producing a
pulse in the grid circuit of V.. This re-
laxation oscillator produces pulses of
fairly constant amplitude at a frequen-
cy of about 100 cps. V. is alternately
conducting and non-conducting, pulling
surges through the recactor in its plate
circuit. Thus a high voltage is devel-
oped across this inductance and passed
on to V.. V. is a simple rectifier and V,
is a glow-discharge regulator. The rec-
tified and regulated high voltage ap-
pears as a negative 1000 volts with re-
spect to ground.

Pulses appearing in the plate circuit
of the photomultiplier tube as a result
of light falling on its photocathode
must be changed to some apparent in-
dication to be of any value to the user
of this device. The section of the cir-
cuit labeled “Amplifier Unit”, coupled
to a meter, accomplishes this function.
Pulses are coupled to the grid of Vs,
amplified and passed on to Vs where
they are further amplified. A simple
feedback is used for greater efficiency.
A 1 megohm potentiometer, R, is em-
ployed to control the amplitude of the
pulse output of this amplifier. V. is
connected as a simple rate meter, ac-
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Fig. 2. Complete schematic diagram of the scintillation counter. The potentiometers R:s and Ra:. as used by the author., were of the
type designed to be used with a small knob. These are apparent in the photograph of Fig. 1. Since these controls are used for cali-
bration and occasional adjustment only. they could be of the slotted shaft type. Since the construction of this unit is so compact,

it is imperative that the smallest sizes of such components as fixed capacitors, potentiometers, and resistors, be obtained.
[ o e T e e e e e e e e e e . T T —— e T T m———— |
| 1 |
! H DETECTOR ASSEMBLY |
| Hy POWER SUPPLY UNIT 1 i }
: i jc? l
526AX CK533AaX 4 II X }
! S 932 5§83 : ; RI2 RI3 RI4 1
1 |
| RS . } 1z Oe ]
! : st B o RIS | 589
t H | 3 | PROTOMULTIPLIER
| s 1 TUBE
I ' 1 | 3 3 | vé
! e I | 3rio _lce
1 PLI -T- 1 2 o RI6 1= |
1 2 {11 "1 D { }
il
. RI R2 ik RE 11 | 3re 1
! cl 5| {1 r !
| = C5 hy | R8 R? 1
| A y. P =S | A i
I i N < 1 |
[ I A IO SURERY I | P SRR I
[ l \[cs !
1 | |
s 7 I a 8 2 6 COMMON| !
ey -t d
| ] B Loo ) B TERS
-
v b—I \l_5|c 1 ON SOCKET
1
]
’:‘I - I .
. N 86 !
“—t——————————————— . —
L i r a2 Tee
-_— ) | N !
A ! i |
I———-—-————- ————— ———_—=d P + M |
Iy 6 ol A e CK533aX ] & !
| | “T " R24 '3 cull -] [~ RI7|
1 £ W EXT. PLUG ? \ { !
| i | CK533A% |
' e v? . -
! i R22 =
| /_»__. EXT. PLUG y . EXT. PLUG -
"2 | 6g *
: < M-—s3 R23 <l ——r.
I ¢ ._)l_ CK533AX ¢ Ri8
| ('3 p h |
| cI15 € |
+
! Sl — 84 S2 -t L T T <
L.22 = NOTE: LEADS EXTENOING FROM HV.POWER SUPPLY
T ARE CONNECTED 10 A COMMON OCTAL SOC-
N
R35 VA LEADS EXTENOING FROM AMPLIFIER UNIT
CONNECT TO OCTAL SOCKET AND A EX~
\ SO RNEC TPLUG 'A JONES CONNEGTORI
i 2153835393033
| UleZceiciaia
|
! 4 EXT, S b €
| 1 EXT, PLUG €
| P P p. «——RED DOT
5 €
' 11
| > 5
t m R26 2 3 EXT PLUG %3 12348
I U or =E w LEAD IDENTIFICATIONS ARE THE SAME
' I FOR THE CK526aX B CKS33AX
R27 R36
H Slp R28 THE TUBE 5841 HAS 3 LEADS THE 2
e == - OUTSIDE LEADS ARE NEGATIVE CONNEC=-
TIONS () AND THE CENTER LEAD IS
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Rs—68,000 ohim, Y5 w. res. Cio, C1s, C15—.01 ufd., 150 v. capacitor 50c¢ each), Bs, Bs, By (#7, 60c each) Avail-

Rs, Rs, Rs, Rso—10 megohm, Vo w. res.
R:—d44 megohm, Vo w. res
res. in series)

Ry, Ry, Ri, Ry, Rz, Ris, Ry, Risv Ris, Ras—22

megohm, V3 w. res.
Riz, R1s—220,000 ohm, Y5 w. res.
Ri1s—470.000 ohm V3 w. res.
R:o—150.000 ohm, Y5 w. res.
R:1, Riz—1 megohm, V5 w. res.
Rz2——27,000 ohm. V> w. res.
R23—270,000 ohm, V5 w. res.
R24—56,000 ohm, V5 w. res.
R:—33,000 ohm, V5 w. res.
R2:—680,000 ohm, V5 w. res.

. (two 22 mcgohm

Cu—56 uufd. mica capacitor
Cu—5 uufd. mica capacitor
Cuis—.1 ufd., 150 v. capacitor
PL—NE-2 neon glow lamp
S1—4-pole, 2-pos. rotary switch
S:—S8.p. 7-pos. rotary switch

Ss—S8.p. 2-pos. rotary or toggle switch

Bi, B:—67Y5 volt battery (Burgess

K45)

Bs, Bs—22Y, volt battery (RCA VS084)

Bs, Bs, Br—1V5 volt flashlight cell

T1—300 hy. reactor (UTC 0-13 “Quncer,”

P-13 in plug-in type)

or

M1—0-50 ua. meter, ruggedized (size optional)

Vi—CK526A4X (Raythcon)

R:s—1.5 megohm, V5 w. res.
R29=—=20 megohm, V4 w. res.

Rsi—Z megohm. V3 w. res.
Rs3—200,000 ohm, V5 w. res.

Rsy, Res—100,000 ohm, V> w. res.
Rs3:—50,000 ohm linecar taper pot
Risz—1 megohm linear taper pot
C1—.002 ufd., 150 v. capacitor
C2:—200 pufd. mica capacitor

Cs. Cs—.0047 ufd., 1500 v. capacitor
Cis—.1 pfd., 200 v. capacitor

Cs, Cz, Cs—100 upufd., 600 v. mica capacitor

Vs, Vs, Vs, Vo—CK533A4AX (Raytheon)

Vs—5841 wvoltage regulator (Victoreen In-
strument Co., 3800 Perkins Ave., Cleveland
14, Ohio)

Vi—Type 5819 (or 6199 smaller size) (RCA)
This is the photomultiplier tube with photo-
cathode in end of the glass envelope; opcrat-
ing potential 100 volts per stage.

1—=6-conductor socket (Cinch-Jones 5-306-AB)

1—Plug (Cinch-Jones P-306-FHT)

2—Octal tube sockets

2—Turret Plugs (Vector C-12T)

able from Acme Model Engincering Co.,
8120 7th Ave., Brooklyn, N. Y.

Crystal—Thallium activated sodium iodide, no

smaller than 17 diameter and V2" thick,
sealed in airtight container with a transparent
window to allow light scintillations to be trans.
mitted to the photocathode of the photomul-
tiplier tube. Available complete and ready
for mounting on phototube from The Har-
shaw Chemical Co., 1945 E, 97th Street,
Cleveland 6, Ohio. When ordering, the sup-
plier should be informed that the crystal will
be used in a portable instrument and what
type of photomuliiplicr tube is being used
(the manufacturer’s name and type number).
This crystal is supplied with instructions cov-
cring coupling between its window and the
end of the phototube, The constructor must
place the crystal so that it will not change
position with respect to the tube and so that
no outside light will enter. Good mechanical
support may be afforded and light kept out
by the use of Scotch Type 33 tape. This
black plastic tape should be wrapped around
tube envelope, around junction between tube
and crystal, and around the crystal itself.
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cepting the amplified pulses applied di-
rectly to its grid. Each pulse allows Vs
{o conduct momentarily in proportion
1o the amplitude of the pulse. The volt-
age drop across a resistance, Rx and
Ruw, in the cathode circuit of this tube
appears as a deflection of the meter
connected to the bottom of the resistor.

The intensity of a given field of gam-
ma radiation, at least when measured
with a scintillation counter, is usually
cxpressed as being equivalent to a cer-
tain number of counts per unit of time,
such as counts per second. Most other
cxpressions, when applied to scintilla-
tion counting, are rather ambiguous.
Therefore, this rate meter circuit must
he calibrated with reference to a cer-
tain meter deflection being an indica-
tion of a certain frequency of pulses
appearing in the plate circuit of the
photomultiplier tube. This rate meter
circuit is both frequency and ampli-
tude sensitive to the pulses appearing
at the grid of V.. We may, therefore,
calibrate and extend the limits of the
meter deflections to a very wide range
of frequencies by merely controlling
the amplitude of the pulses as they
appear to V.

As an example, if pulses of a given
amplitude occurring at the grid of V;
at a frequency of 100 cps causc the
meter to deflect to full scale, we may
cut the amplitude of the pulses in half
and reduce the meter deflection to half
scale. Naturally, if the amplitude re-
mains the same and the frequency is
decereased by one-half, the effect will
be the same. S. is a frequency range
selector for the rate meter circuit,
since it linearly affects the amplitude

of the pulses that are coupled from
the output of Vs and Ve.

Through the selection of the various
ranges, the full-scale meter deflection
of the meter may be used to indicate a
wide range of frequencies from approx-
imately 50 cps to 10,000 cps in six steps.
The seventh position of S: has no re-
sistance In it. This position places the
rate meter circuit in a ‘“no-signal”
stage, allowing V; to be biased so that
no current flows through the meter,
effecting a “‘zero’.

Close f[requency calibration of the
rate meter is also dependent upon the
amplitude of the pulses impressed upon
the grid of Vs. The output amplitude
of this amplifier will be proportional to
the amplitude of the input. Ru s,
therefore, the master frequency cali-
bration control of the instrument since
it will directly control the output am-
plitude of the amplifier tubes.

Nuclear emanations from radioactive
materials occur at random intervals so
that any indication of their frequency
of occurrence is merely an average in-
dication. Counting an average frequen-
cy may be more accurately accom-
plished if the count is taken over a
rather long period of time, especially if
the frequency is quite low. In order to
provide the user with a method of
making precise frequency measure-
ments and also allow him to note sud-
den changes, two time constants are
provided. S; may be used to select
either a fast or slow meter response or
a short or long time constant.

Construction

Fig. 4 is a photograph of the port-

Fig. 4. Two internal views of the counter showing the various

mechanical and electrical circuit elements.

The photo below

EXTERNAL e

PLUG SOCKE SOCKET

(AMPLIFIER
uNIT)

DETECTOR
ASSEMBLY

Fig. 3. Top view of mounting board, show-
ing general layout of the component parts.

able scintillation counter without its
case. The largest single component
visible is the cylindrical detector as-
sembly. Housed in a 20 gauge, 234"
diameter steel tube which serves as a
magnetic shield for the photomultiplier
as well as a mechanical support, this
assembly is larger than would ordinari-
ly be used because of the large size of
the crystal in this particular instru-
ment.

Designed and used for aerial pros-
pecting, the subject of the photograph
employs a 2" crystal and a photomul-
tiplier tube having a maximum diame-
ter of 214" and a length of nearly 6”.
The tube socket may be seen extend-
ing from the top of the assembly. Ad-
jacent to the detector assembly are the
two Vector turrets housing the high
voltage and amplifier units.

HANDLE

shows details of the high-voltage unit, the photomultiplier
socket assembly, amplifier unit, and external plug. From the
photograph, it is obvious that because of the super-compact
assembly technique, the wiring of this unit will not be easy.
In addition to the problems which will be encountered in the
electrical circuitry, there are certain mechanical details
which will require considerable effort. Although the circular
type of construction is most convenient under normal operat-
ing conditions, it is not imperative that it be followed. Any
desired shape or size of housing can be used equally as well.

EXTERNAL
PLUG

HIGH e

VOLYAGE

UNIT :
PHOTOMULTIPLIER
SQCKET
ASSEMBLY

April, 1955

R A

NGE
SWITCH (S2)

HIGH

“VOLTAGE C\
R

PHOTOMULT IPLIER

TUBE SDOKET AMPLIFIER
UMIT

- EXTERNAL

DETECTOR PLUG

ASHEMBLY
i TERMINAL
BOARD

QCTAL
SOCKEY

37

wwWwW americanradiohistorv com


www.americanradiohistory.com

The octal sockets for the plug-in tur-
rets, the socket for the external con-
necting plug of the amplifier unit, the
reactor (not visible), the detector as-
sembly, and the battery mounting
bracket assembly are all mechanically
supported by a phenol-impregnated
fiber terminal board 6” in diameter. A
single, 16-conductor cable connects all
of the panel-mounted switches and
controls to the rest of the units.

The 3” meter and carrying handle
are also mounted on the panel which
serves as the cover for the case. Two

steel rods connect the upper and lower
parts of the instrument. By attaching
the rods to the terminal board with
butterfly head screws, service access is
simplified. The layout diagram for the
terminal board, Fig. 3, illustrates the
position of the batteries and other com-
ponents not shown in the photograph.
Because this layout requires a cylin-
drical case, the constructor may find it
inconvenient. All component units may
be laid out differently to accommodate
the shape of whatever container is
available to the individual. One must

remember, however, that any material
placed between the radioactive source
and a detector is going to absorb some
rays, thereby cutting down the efficien-
cy of the instrument. Because of this,
it is important that the wall that will
come between any incident radiation
and the crystal be of lightweight ma-
terial such as aluminum. If the only
case available is made of heavy mate-
rial, such as thick steel, cut a hole of
suitable size and cover it with a light-
weight “window”.

high voltage.

of “Scotch” electrical tape.

Schematic diagram and mechanical details of a somewhat simpler form of scintillation counter that has been tried and tested.
The author, in this case, has built the unit in a rectangular form instead of the circular arrangement in the initial unit. Basically.
the changes consist of using a smaller photomultiplier tube and using 900 volis of battery instead of a power supply for the
A few additional points are in order. An optical coupling fluid (Dow Chemical Co.) must be used to couple the
glass window of the crystal package to the end of the 6199 photomultiplier tube.
tween the glass envelope of the 6199 and the steel tube shield. The crystal should be held in place against the 6199 by means
The electrical coupling from pin 6 of the 6199 to the grid of Vi should be kept as short as possible.
The subminiature tubes, Vi, V. and Vs, may be held in place by any suitable mechanical means.
In this construction providing heavy walls do not surround the portion of the 6199 assembly where the crystal is located.

Sponge rubber strips should be used be-

Any housing can be usad
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PL+—NE-51 neon bulb

Bi, Bz, Bs—300 volt battery (Eveready 493 or
Burgess U-200)

By, Bs—45 volt battery (Eveready 455)

Bs, B—1Y; volt battery (Eveready D99)
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Si—4-pole, 2-pos. switch (Mallory 32427)

. —
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Vs—CK526A4X tube (Raytheon)

V—6199 photomultiplier tube (RCA)

Crystal—See parts list, Fig. 2
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all-transistor receiver has made

its appearance with the release of
Raytheon’s Model 8-TP-1 superhetero-
dyne portable. The receiver uses 8
transistors and is powered by 4 of the
1.5 volt, size “D” flashlight cells in
series. DBattery life is estimated at
500 hours for an operating cost of
about %4, of a cent an hour. This is
less than battery costs for standard
tube, battery-operated portables.

The Model 8-TP-1 measures 235"
thick, 6%¢” high, and 9%¢” wide at the
bottom. It weighs 5 pounds with bat-
teries. The circuit of the prototype

ANOTIIER commercially engineered,

A TRANSISTORIZED

PORTABLE RECEIVE

design (Model FM-101) is shown in the
schematic below.

It uses two type CKT760 high-fre-
quency transistors as if. amplifiers;
two type CK761 high-frequency units
as mixer and oscillator; one CKT760
or CKT761 as the second detector; and
three CK721 or CKT722 transistors in
the audio section of the set.

The performance of the prototype
is very satisfactory and compares very
favorably with conventional vacuum-
tube portables. It covers the broad-
cast band from 530 kec. to 1620 kc.; has
a sensitivity of 300-500 »v. per meter;
a rated power output of 100 milliwatts

This new commercially available
receiver features long battery

ife and exceptional performance.
life and exceptional perf

with a maximum power output of 200
milliwatts; battery voltage of 6 volts;
and a total current (no signal) of 7
ma. The total current at 100 milli-
watts’ output is 30 ma. According to
the company, it is possible to obtain
a power output of up to % watt by
using two CK721 or CK722 transistors
in class B push-pull operating at 6
volts, into a 250-ohm output trans-
former without exceeding the power-
handling capabilities of these transis-
tors.

The set is currently being marketed
on a nationwide basis by Raytheon
distribution outlets. —30—

Schematic of the new Raytheon prototype Model FM-101 portable receiver that uses eight transistors and four 1.5 volt batteries,
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65 Gouveneur St. Newark 4, N. ],

Since this circuit is based on a commercial

tion of the oscillator coil.

components are invelved. According to Raytheon, with the excep-
all transformers are available from the

New England Transformer Company
Somerville, Massachusetts

design, many special

companies named and the antenna coil can be easily built.
those who wish to duplicate this receiver, obtain an oscillator coil
approximating the original and then experiment.

REO
©SCILLATOR cOn AT Ne.
COIL WINDING DATA;

No.38 S5,

DRIVE-65

Gramer Transformer Corporation
2734 N. Pulaski Rd.. Chicago 31

For

April, 1955
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Fig. 1.
amplifier stages, use an inductor as shown with a.c. op-
erated generators, Battery-operated signal generators will be
found useful for transistor testing in qudio and signal stages.

To inject signal and if. frequencies into transistor

Are you ready to service that first transistor radio

plunked down on your service bench? If not, read this.

HE first thing you know, somebody
Tis going to march into your place,

plunk down a small plastic case, say
“this don’t work,” and you'll be faced
with your first transistorized-radio re-
pair job. If you haven’t made prepara-
tions, this little job is going to make
that first television repair seem like
splicing a lamp cord.

The transistor is here to stay. There
will be more of them in the hands of
the public every day. The man who is
tooled up for them should not only
hang onto his hair a little longer, but
also harvest some extra cabbage. Here
are a few pointers for a start.

Fig. 2. For working on miniaturized cir-

cuits, some special tools will help such as
the ground-down pair of diagonal pliers.

The first thing noticeable about
transistorized equipment is that it is
compact. A pair of snub-nose pliers
and the trusty old iron may have been
usable up to now in midget radios, but
the old “midgets” are Gargantuan by
transistor standards. Reconcile your-
self to getting some tools to match the
new construction.

Pliers are out. You’ll need two or
three shapes and sizes of tweezers in-
stead. For cutting, conventional broad-
nosed diagonals won’t do. Either grind
off the excess metal, as shown in Fig.
2, or use a stout pair of slender scis-
sors. A very useful accessory is a large
reading glass, for which a holder may
be made to leave the hands free for
the required “micromanipulation.”

Soldering should be done with a light
iron or soldering pencil, with a fine tip.
Care is required not to overheat any-
thing. Some of the new components
are irreparably damaged by excess
heat, so hold a piece of aluminum or
copper on the lead of any delicate part
being soldered (between ‘the compo-
nent and the joint) to conduct away
some of the calories.

On my very first transistor job, I
bhad to check an amplifier’s audio out-
put. I connected in an oscillator, tied
the v.t.v.m. to the output, and all I got
were the programs from the two
closest broadcast stations. I knew the
cure for this. I put a heavy bypass
capacitor across the amplifier input to
scuttle the r.f. This killed the broad-
cast stations, but now all that came
thrcugh was a steady rumble of 60-
cvcele hum.

By this time I saw that ordinary

www americanradiohistorv com

procedures wouldn’t do. You can’t con-
nect a lot of outside stuff to transistor
circuits. You have to sneak up on
them.

When signal levels are really low,.
noise voltages that were never noticed
before are liable to come in like a saw-
mill slicing a keg of nails. Careful
grounding of equipment, bypassing,
and the other common procedures may
eliminate this trouble. But again. they
may not. It depends upon location and
the equipment involved. You might
find that the mere connection of your
instruments is all that is required to
put a set out of operation.

One cure for the trouble is to use
nothing but battery-operated service
equipment to eliminate a.c. line coup-
ling. Some can be purchased, see Fig.
3, some of it may have to be impro-
vised. If you are inclined toward mak-
ing your own, a set of transistor sig-
nal generators, both r.f. and a.f, as
well as a.c. and d.c. sensitive volt-
meters, and a voltohmmeter would be
a natural. )

Another artifice which will keep
stray currents out of the gear under
observation is to couple in test signals
by induction. This is feasible in audio
circuits only if transformers are used.
Connect the output of the a.f. oscilla-
tor to another transformer or a choke,
and line up its core with that of the
input to the circuit under test, and
signal will be fed in. See Fig. 1.

It is relatively simple to feed in an
if. freguency current using a fairly
high-inductance coil, such as an r.f.
choke, to inject the generator signal
into the i.f. transformer windings. A
smaller coil can be used in the same
manner to feed in voltage at signal
frequencies. By working through the
set in this order, first making sure the
speaker and output circuits are good,
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then moving toward the front, it is
possible to check out an entire set
without making any physical connec-
tion into the circuits.

Low signal levels are not the only
complication in servicing this gear.
You may run into components that
would be ruined just as soon as you
clipped on your favorite testing in-
strument. The rcason is that many
transistor components are rated at
voltages quite a bit under the poten-
tials the testers may apply.

For instance, it could be ruinous to
fry testing capacitors by conventional
means. A transistor coupling capacitor
(having a value of say, 3 u#fd.) may be
rated at 3 volts. Just one application
of a capacitor bridge which shoots
about 70 volts into the capacitor might
be more than this baby can take. So,
mark the fact that test voltages must
not exceed the safe ratings of the com-
ponents. Also, test polarities must be
watched. With vacuum tubes, nothing
- much happens if you connect a nega-
tive test voltage to the plate circuit.
But if you connect a negative voltage
to the collector of an n-p-n transistor,
you may soon be in the market for a
basket of new ones.

Fairly low-value capacitors can safe-
ly be checked by clipping on a stand-
ard shunt wire or inductor, and meas-
uring the resonant frequency of this
L-C circuit with a grid-dip oscillator
or “Q” meter. Larger values can be
checked by how well they hold a
charge at rated voltage. This can be
measured with the usual vacuum-tube
voltmeter, using the ohmmeter section
or an external battery of the rated
voltage.

Now, how about testing transistors?
Happily, the day will probably never
come when people will drop in off the
street with a matchbox full of transis-
tors to be tested. Transistors just
don’t need it. Unless you smash them
with a hammer, pull off their pigtails,
or give them a lethal shot of current
by accident, they should last longer
than anything else in the equipment.
But suppose you have a doubt. How
can we tell if that little lump is
“transistoring” like it should?

The simplest way to find out is by
a test of its working gain. A rig for
this test can easily be made up, using
a simple circuit such as the one shown
in Figs. 4 and 5. With an a.c. v.t.v.m,
measure the signal voltage into the
rig, and the signal voltage appearing
at the output. The gain can then be
taken from the chart in Fig. 6, and
compared to the rated value, or that of
transistors that are known to be good.

For transistors used in oscillators,
use an oscillator test circuit, prefer-
ably one approximating the circuit in
which the unit is used. Output can
then be observed with a scope or
checked with the r.f. probe of a sen-
sitive voltmeter.

Just as everyone says, transistors
arc somewhat similar in function to
vacuum tubes, and you can regard the
transistor as a triode all you want. The
vacuum-tube variety of triode has a

April, 1955

Fig. 3. The use of a battery-operated oscillator will avoid hum and noise pickup
from the a.c. line. The receiver shown under test is the Regency transistor radio.

cathode, a plate, and a grid in be-
tween. Application of voltage to the
grid may be said to condition the sur-
rounding space so that the cathode-to-
plate path is conductive, or not. In
the transistor, we have an emitter, a
collector, and a base in between. The
application of current to the base con-
ditions it, so that the emitter-collector
path is conductive, or not. It is that
simple.

There are differences, to be sure.
Current is not the only thing that af-
fects base activity. Light, heat, and
electric fields also influence operation.
But if the transistor is protected from
these other stimuli, the desired cur-
rent control will be maintained. Their
heat sensitivity shows up in several
ways. One piece of pocket equipment
I've worked with breaks into oscilla-
tion if it is kept in a warm pocket for
long.

We are accustomed to running tubes
so hot they can’'t be touched. Some
transistors, on the other hand, are
permanently out of business after
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Fig. 4. Circuit for testing transistors
used in amplifier stages. Connections
are shown for an “n-p-n” type transistor.

reaching about 150 degrees. Others
will stand more heat, but be careful,
and find out if equipment brought in
for service has been overheated.

Some transistors are decidedly pho-
toelectric, so that a difference of sev-
eral dccibels in stage gain may be ob-
served depending upon whether or not
they are in light or darkness. A little
black-tape masking will cure this, of
course, if it is undesirable.

Battery polarity depends upon the

(Continued on page 78)

Fig. 5. "Breadboard” setup of the test circuit shown in Fig. 4. A Jones terminal
strip is used with the transistor leads temporarily connected to screw terminals.

I
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Fig. 1. Exterior of
the new turret tuner.
Note the solder termi-
nals on the side and
top and the covered
trap door on the top.

First report on the new streamlined Standard Coil TV

tuner that uses fewer parts and is easier to service.

TV tuner for over six years, the

Standard Coil Products v.h.f. tur-
ret tuner has finally been changed and
a completely new version of it has come
out. Although the new turret tuner
uses compact circuitry, it has the same
chassis dimensions and mounts exactly
in the same space as the earlier tuners.
The reason for this is that many manu-
facturers provided chassis space for the
older tuners. Also, for replacement
purposes, the new tuner will be more

AFTER being the most widely used

adaptable in the old size. Eventually,
the size of the turret tuner will be re-
duced to utilize the space savings made
possible by the new design.

The new turret tuner retains all of
the desirable service features of its
predecessor and has some additional
welcome modifications. Fig. 1 shows
the external appearance of the new
turret tuner. One major difference
which is at once apparent is that the
detent spring and roller is at the front
instead of at the center of the unit.

Fig. 2. Boitom view of the new tuner with the shield removed. Note the single
coil strip which includes all the necessary coils formerly found on two strips.

5478
SOCKET L9
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Another difference is the location of
the terminals for the heater, “B--,”
and a.g.c. leads, which are solder lugs
at the center of the side panel. The
two solder lugs pointing upward from
the tuner chassis are for connection to
the antenna lead-in.

To keep oscillator radiation to a min-
imum, a one piece, snap-on shield is
used which can be removed without un-
soldering anything, and which exposes
the entire tuner as shown in Fig. 2.

Mechanical Features

The most outstanding innovation in
the new turret tuner is that a single
coil segment is used for each channel
in place of the original two segments.
This is shown in Fig. 2. Near the cen-
ter of the turret is a steel disc which
has the double function of shield and
retaining spring for each coil segment.
Each segment has a slot with rein-
forced sides which fits into a tooth on
the steel disc as shown in Fig. 2. The
tooth protrudes sufficiently so that it
can be pressed open by a finger, which
is some improvement over the previous
spring system which required either a
screwdriver or strong fingernails to re-
move a coil segment.

As illustrated in Fig. 2, the oscillator
coil, L, is aligned by the same method
as in the earlier turret tuner and can
be adjusted from the front of the tuner.
Only the channel selector knob and
plaque must be removed in most TV
sets. The single antenna coil, L., lo-
cated at the rear of the coil segment,
is separated from the coil form by the
shield—retaining spring dise. Two r.f.
coils, Ls and Ls, are located on the same
coil form as the oscillator coil and pro-
vide coupling of the mixer grid to the
oscillator.

A completely disassembled view of
the new tuner is shown in Fig. 3, and
illustrates that, just as in earlier ver-
sions, turret and coil segments as well
as the fine tuning assembly can be re-
moved for servicing without unsolder-
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ing. Fig. 3 also shows the curious fact
that there are ecleven contact springs,
but the coil segments shown have only
nine contact points. The reason for this
will become apparent when the u.h.f.
operation of the tuner is explained. For
v.h.f., only the nine contacts are active;
on u.h.f, special segments are used
having eleven contacts, one more at
each end.

A close examination of Fig. 3 also
reveals that the original method of riv-
eting each contact spring to the in-
sulating board has been replaced with
a special snap-in design. This will al-
low the service technician to replace
broken or worn contact springs simply
by unsoldering the wiring at one end
of the spring and gently slipping the
entire spring out of its slot. A new
contact can then be installed without
having to replacc the entire contact as-
sembly as in earlier models.

In the top view of Fig. 4 is shown
the trap door whose shield can be re-
moved by simply inserting a screw-
driver and lifting it up. The main pur-
pose of this trap door is to allow access
for insertion of a u.h.t. crystal which
is supplied with a u.h.f. adapter coil
segment. Once this crystal is in place,
subsequent u.h.f. coil segments do not
need separate mixers; one unit works
for all u.h.f. channels. The convention-
al test point at the mixer grid resistor
is brought out under the trap door, ac-
cessible through a hole in the snap-on
shield, see Fig. 1. The trimmer and if.
coil adjustments are all available at the
top as shown in Fig. 4.

Electrical Features

The circuit diagram of Fig. 5 shows
the turret tuner featuring a pentode
r.f. amplifier. The same mechanical
features and basic electrical circuit are
used for the cascode model.

Notice that the antenna input circuit
is quite different from the previous
tuners. Earlier models used a differ-
ent, balanced antenna coil for each
channel, requiring at least four con-
tacts for the r.f. input stage. Actually,
there was a fifth contact for a ground-
ed center tap to provide good balance.

The new circuit simplifies the switch-
ing problem greatly by using a new
broad-band input coil. 7. in Fig. 5 is
actually a broad-band “balun” which
appears as a 300-ohm balanced ter-
mination to the antenna lead-in for all
v.h.f. channels. The output of the
“balun” is low impedance, unbalanced,
and feeds the r.f. amplifier grid. L.-C,
and L.-C. in Fig. 5 are traps to reduce
FM interference and improve if. re-
jection characteristics. For operation
in the v.h.f. band these traps have no
effect and only the switched coil, L, in
conjunction with Cs, tune the r.f. input
grid.

The location of Cs on the chassis is
shown in Fig. 4, which also shows the
input “balun.” The “balun’’ consists of
two hollow ferrite cylinders with the
coil wound lengthwise and through the
center of each cylinder. This arrange-
ment provides extremely tight coupling
and gives the broad-band characteristic
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Fig. 3. Completely disassembled tuner,

which is the essential feature of this
transformer.

A simple overcoupled transformer is
switched in between the r.f. output and
the mixer input stage. Trimmer C;
tunes the r.f. tube plate and Cu ad-
justs the mixer grid circuit. The
amount of coupling is determined by
the spacing of the two coils L; and Ls
on the coil segment, shown in Fig. 2.
The oscillator signal is coupled to the
mixer grid by induction from the oscil-
lator coil, L:, to the mixer grid coil, L.
The cold side of the mixer grid coil
goes to the test point at the top of the
chassis which can be used for r.f. align-
ment.

In the circuit of Fig. 5, the mixer and
oscillator are part of a single 9-pin min-
iature tube, the 6ATS8, which consists
of a pentode and triode. The advantage

Fig. 4.

with four channel segments in foreground.

of this tube over the double triode lies
in the greater gain and better conver-
sion ratio obtainable with a pentode
mixer. Other tuners have used the 6U8
or similar pentode-triode combinations.

The i.f. output coil, Ly, can be tuned
to any desired spot in the 41 mec. if.
band. Somewhat unique is the screen
trap coil Ls, which helps in rejecting
interference. As seen in Fig. 2, Ls con-
sists of a few turns of enameled wire
wound on a threaded slug. By turning
the slug the coil can be tuned over a
limited range. Actually this is a fac-
tory adjustment which hardly ever
needs attention from the service tech-
nician.

The triode oscillator is rather simple
and consists of a plate tuned circuit
with two means of frequency adjust-

(Continued on page 148)

Top view with trap door cover removed showing the clips for the u.h.f.

mixer crystal and the “balun” used to give balanced 300-ohm antenna input.
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Technician examines
transparent-plate TV
tube which is being
used in a joint proj
ect sponsored by the
Office of Naval Re:
search and Bureau of
Aeronautics design
ed to simplify aircraft
instrument panels

Obviously, this new design is not suited for home viewing—

however, its basic design principles, with further development

will lead to a new concept in home TV viewir;g. The present-day

fube will, in time, be replaced by a flat disc viewing screen.

ture tube which consists of a trans-

parent flat plate, developed in con-
nection with a long-range program for
simplifying aircraft instruments, was
unveiled recently in El Segundo, Cali-
fornia, by the Office of Naval Research
and the Bureau of Aeronautics.

Describing the epic tube, naval ex-
perts said that as now envisioned, a
pair of these units would be used on
each plane. One instrument would fea-
ture a semi-circular plate mounted ver-
tically and directly in front of the pilot.
This would be transparent and would
thus not interfere with the pilot’s vision
during contact flight. Altitude, speed,
and attitude of the aircraft would be
shown on the plate, and physical fea-
tures such as mountains, which the pi-
lot sees during contact flight, would be
depicted artificially. This instrument
would tell the pilot all he needs to know
to fly the aircraft about its three axes:
pitch, roll, and yaw.

The second instrument would consist
of a round plate mounted below the
first, just inside the cockpit rim. Broad
physical features of the earth below
would be depicted by analogy and the
appearances would be somewhat simi-
lar to that of a radar map.

The novel TV tubes will not be.used
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A REVOLUTIONARY television pic-

to present an actual picture of what is
happening in the vicinity of the air-
craft. Rather, the display which the
pilot sees would be an analogy of the
visual world which he would see if fly-
ing by contact or in good weather.

The tube’s inventor, William Ross Ai-
ken, who is director of research at the
West Coast lab of Willys Motors, and
formerly with the University of Cali-
fornia Radiation Laboratory, revealed
that the model developed for the dem-
onstration, was approximately the size
and shape of a metropolitan city’s tele-
phone book. It is about three inches
thick, as compared to the standard pic-
ture tube which has an average depth
of about 20 inches.

The new tube consists of a phos-
phor screen sandwiched between glass
plates. It functions by electronically
exciting selected areas or spots on the
phosphor screen. This is accomplished
as follows: An electronic beam is in-
jected along a horizontal edge of the
tube. This beam flows in a field-free
region along the edge of the phosphor
screen and adjacent to a row of trans-
verse deflection plates. Through con-
trol of the voltages on these deflection
plates, the beam is bent vertically at
any desired place along the edge of the
tube. The beam then flows vertically
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Mockup of cockpit showing position of the two TV
screens.

One plate is mounted vertically while a

second lies horizontally between pilot's hands.

in a second field-free region between a
series of transparent deflection plates
and the electrically charged phosphor
screen of the tube.

Deflection of the beam into the
screen at any desired vertical level is
made possible by controlling the volt-
ages on the transparent deflection
plates. Through this means, the posi-
tion of the spot created by the deflec-
tion beam may be controlled exactly.

The tube is controlled by circuit
means capable of changing the voltage
on horizontal or vertical deflection
plates in a seguential manner, that is,
all plates are at a high voltage except
those plates opposite the position at
which it is desired to bend the beam.

One of the advantages of the new
deflection system is that it has ex-
tremely powerful focusing ability, that
is, the convergence angle is large and
beam blowup, which normally occurs
in other types of TV tubes, is not a
problem here.

The strong focusing action in the
new tube makes possible a very small
spot on the phosphor screen, which re-
sults in high definition and brightness
because a larger amount of beam cur-
rent can be concentrated in a small
area.

The tube, which has a 15-inch
screen, employs electrostatic control,
which eliminates the necessity of using
magnetic components, which would re-
quire substantial power and, in addi-
tion, are heavy and costly.

Applications of this principle are
limited only by the imagination and
“know-how” of the engineers.
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veloped a new and radically dif-

ferent medium for transmitting
television and telephone conversations
over long distances. The new medium,
a long-distance wave guide, is radi-
cally different from modern cable or
radio relay systems in that it uses a
hollow metallic tube roughly two
inches in diameter.

Scientists at the Lab bclieve that
this new unit may someday carry tens
of thousands of cross-country tele-
phone conversations and hundreds of
television programs simultaneously. By
contrast, the top capacity for the most
modern coaxial cable systems is 1860
two-way telephone conversations or
600 telephone conversations and two
TV programs simultancously on a pair
of coaxial tubes. Modern coaxial cables
have eight such tubes, two of which
arc kept as spares for emergencies.

Wave guides made of solid metal
tubing have been widely used for some
time for short distances. It would be
possible to use these solid metal tubes
for long distances if they were per-
feetly straight, but this is impractical.
The new long-distance wave guide is
also a hollow tube but it is constructed
of a thin copper wire, very tightly
coiled and wrapped inside a flexible
outer coating which holds the coiled
wire in place. This type need not be
straight and can actually carry signals
around corners.

Although this new form of transmis-
sion Is still in the experimental stage,
a rccent long-distance test was made
at Holmdel in a copper pipe 500 feet
long. Engineers bounced signals back
and forth in the tube for distances of
40 miles. They calculated that in com-
parison, the same waves could have
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BELL Telephone Laboratories has de-

10

iraveled only 12 miles in a coaxial
cable with the same loss in strength.

The new transmission system oper-
ates even above the “super high” band
of 30,000 mc. The carrier frequency
for the new wave guide is about 50,000
megacycles.

A major difference between trans-
mission through the new wave guide
and through previous systems is that
the higher the frequency in the wave
guide, the less the loss through atten-
uation. This is exactly the reverse of
other forms of transmission.

Beyond the prospect of an improved
transmission with the long-distance
wave guide is the possibility of learn-
ing how to use tiny wavelengths on the
order of one millimeter, about %sth of
an inch. If this should become possi-
ble, the wave guide of the future may

www americanradiohistorv com

A NEW APPROACH
LONG-DISTANCE
TRANSMISSION

. A coiled copper wire inside a flexible

© coating has interesting potentialities.

This hose-like tube is the new Bell long-dis-
tance wave guide. Unlike standard wave
guides it can carry signals around curves.

be no thicker than a fountain pen and
still carry tens of thousands of tele-
phone messages.

As a result of this experimental
work, the engineers hope to use the
new wave guide in a variety of ways.
One such application might be with a
heavy protective coating so that the
hollow tubes can be run underground
which would put them out of sight and
out of the reach of the elements. This
latter consideration offers possibilities
of reduced maintenance cost and even
better service. —30-

Length of the experimental
wave guide. It is of flexi-
ble copper and approximate-
ly 2 inches in diameter. Car-
rier frequency is 50.000 mc.

A Bell Labs engineer tesis
transmission through the
new wave guides of various
sizes. The 2-inch diameter
was found to be the best.
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Fig. 1.
ulator.

Construction details on a Heising modulation system

that is simple and inexpensive, yet is unusually effective.

in a plate modulator is the modula-

tion transformer. For this reason
many rigs which might otherwise de-
liver twice the r.f. output employ
sereen modulation, control-grid modu-
lation, or some other equally unsatis-
factory form of efficiency modulation.

The expense of a modulation trans-
former can be avoided by the use of
Heising (choke-coupled) modulation in
which a relatively inexpensive filter
choke replaces the modulation trans-
former. With this system the final r.f.
amplifier operates at usual class C effi-
ciency.

Until recently, however, the Heising
system has been about as popular as a
capitalist in Moscow. Since the old
Heising system employs a conventional
class A amplifier as modulator, the
plate efficiency of the modulator is 30
per-cent at best. And since the plate
dissipation of a conventional class A
amplifier tube is maximum at zero
power output, the input is limited to a
value equal to the rated plate dissipa-
tion, therefore the full power output
capabilities of the tube cannot be
realized.

These objections to the Heising sys-
tem can be overcome by a circuit in
which the modulator plate current is
made a function of the applied audio
voltage; that is, if the plate current is
limited to the value required by the
audio level. By this means the modu-
lator dynamic plate current can be in-
creased beyond the value which, under
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PROBABLY the most expensive item

static conditions, would produce maxi-
mum plate dissipation. The increase
in plate current not only increases pow-
er output, but the greater plate-current
swing increases the efficiency. In fact,
if the plate current is swung from sat-
uration to cut-off, the theoretical max-
imum efficiency of 50 per-cent can be
approached.

Two systems that fulfill these re-
quirements have recently been brought
to light. Described in the October, 1953
issue of “CQ” was the class K modu-
lator', a system developed in 1952 by
Richard J. Klensch (K2AZJ) and the
author. The plate current of the mod-
ulator tube is controlled by an audio
clamp tube in the screen circuit, and
the modulator tube is operated at zero
bias so that a high plate current can
be obtained within a reasonable excur-
sion of the screen voltage.

With the class K system the author
successfully modulated 90 watts with
a single 807. In this system, however,
a good deal of power is wasted in the
modulator screen-voltage dropping re-
sistor. Since the modulator tube is
zero-biased, the driver must deliver
modulator grid losses; as a conse-
quence, the driver tube necessarily con-
sumes excessive plate power. Also be-
cause of the modulator grid-power re-
quirement, a relatively expensive driver
transformer is usually necessary.

In the April, 1954 issue of “C@,” Bill
Orr described the bias-shift modulator.?
In this system, which was invented over
19 years ago, modulator plate current
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By DALE HILEMAN, xéppv

The reference-shift mod-
Miniature tubes permit the unit
to be built on a compact 4” x 5” x 2” chassis.

Collins Radio Company

is controlled by a shift in the control-
grid bias on the modulator tube. As
the audio level is increased, the modu-
lator grid bias is reduced to increase
the modulator plate current.

In this system the modulator tube
can be a triode so that no screen-grid
dropping resistor is involved. Also the
modulator tube draws little or no con-
trol-grid current so that the driver
tube need consume negligible plate
power. The bias-shift system is there-
fore superior in most respects to the
class K system except that the bias-
shift system requires a fixed-bias sup-
ply and class K does not.

Reference-Shift Modulator

The reference-shift modulator avoids
the disadvantages of both the bias-shift
system and class K system. The driver
consumes negligible plate current; no
power-consuming clamp tube is em-
ployed; no driver transformer is used.

The reference-shift system is basi-
cally a bias-shift system in which the
modulator bias is positive instead of
negative. As the audio level increases,
the positive bias voltage applied to the
modulator grid increases; as the audio
level decreases, the positive bias volt-
age decreases.

The author is indebted to Henry S.
Keen, W2CTK, who suggested the
unique cathode-follower driver circuit
that made possible the reference-shift
modulator. Mr. Keen had devised a
controlled-carrier, screcn-modulation
system in which the d.c. positive volt-
age applied to the screen is equal to
the audio modulating voltage. He sug-
gested that his circuit might be ap-
plicable to the Heising system if a zero-
bias tube were used as modulator. Mr.
Keen also pointed out that a power
tetrode can be operated as a zero-bias
tube if the driving voltage is applied
directly to its screen grid and to the
control grid through a 20,000-ohm re-
sistor.

The reference-shift modulator cir-
cuit is shown in Fig. 3. The modulator
is an 807 (Vs3), its plate connected to
the final r.f. amplifier in the conven-
tional Heising fashion. The modulator
grids are connected as if the tube were
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a class B zero-bias amplifier. The
cathode-follower driver, one section of
a 12AU7 (Vu), is direct-coupled to the
modulator grids.

The driver is a “bootstrap” circuit in
which its output level determines the
d.c. reference voltage applied to its
grid. Its d.c. grid voltage, in turn, de-
termines its d.c. cathode voltage.

The cathode voltage is divided in half
by R.: and R and rectified by CR: to
provide a d.c. reference voltage, which
is filtered by C; and applied to the grid
through Ru.

During no-signal conditions, a few
milliamperes of driver plate current
flows, producing a cathode voltage of
about 35 volts. This voltage is divided
in half by R:: and Ris so that the re-
sulting reference voltage, applied to the
grid, is about 17 volts. Under these
conditions, the d.c. cathode voltage is
twice the reference voltage. The dif-
ference in these two voltages consti-
tutes the no-signal bias value.

The 2:1 ratio of cathode voltage to
reference voltage, however, occurs only
with no signal input. As an audio sig-
nal is applied through Cs to the grid,
the resulting a.c. cathode voltage, im-
pressed on the already existing d.c.
cathode voltage, causes an increase in
the reference voltage. The increase in
reference voltage, in turn, causes an
increase in d.c. cathode voltage. This
“bootstrap” action occurs during the
first one or two cycles or until the ref-
erence voltage is equal to half the d.c.
cathode voltage plus half the peak a.c.
cathode voltage.

Therefore, as the signal level in-
creases, the reference voltage not only
remains equal to half the rising d.c.
cathode voltage but increases beyond
that value by half the peak a.c. cathode
voltage. Finally, at maximum signal
level when the peak a.c. cathode voltage
is about 90 volts, the d.c. cathode volt-
age and the reference voltage are also
about 90 volts. Under these conditions,
the cathode voltage swings between
zero and 180 volts.

If at this point you do not fully un-
derstand the reference-shift circuit, do
not be discouraged; you are little worse
off than the author! But rejoice; the
modulator works despite the rather ob-
scure principles of operation of the ref-
erence-shift circuit.

The purpose of the driver circuit is
to supply the modulator grid circuit
with an a.c. audio voltage on which is
impressed a positive d.c. voltage some-
what greater than, or equal to, the
audio voltage. Thus the d.c. modulator
grid voltage, and the resulting modu-
lator average plate current, is a func-
iion of the audio level.

The time constant of C, the back re-
sistance of CR1, and other circuit values
is great enough that the reference volt-
age cannot vary at an audio rate but
small enough that it can follow the av-
erage audio level and vary at a syllabic
rate,

Note that the value of driver cou-
pling capacitor Cs is only 500 pufd.;
there are two reasons for this: first so
that its effect on the rectifier-circuit

April, 1955

time constant is negligible, and second
so that the low-frequency response of
the amplifier is reduced to increase the
communication effectiveness of speech
transmission.

Fortunately, the circuit values which
provide the best operation of the bias-
shift circuit do not also cause ratings
of components to be exceeded: The
maximum rated plate current of the
12AU7 is 20 ma., but the maximum
driver plate current is only 10 ma. The
maximum rated cathode-to-heater volt-
age, 180 volts, is reached but not ex-
ceeded. The maximum rated back volt-
age of the 1N38, 100 wvolts, is ap-
proached but not exceeded. The max-
imum rated d.c. control grid current of
an 807 is 5 ma., but the maximum grid
current of the 807 modulator is 4 ma.
In the preceding statements the author
is, of course, basking in the protection
of the usual 20 per-cent tolerance ap-
plied to ratings of electronic compo-
nents in the hope that these tolerances
can also be applied to these measure-
ments.

With a plate voltage of 350 to 600
volts, the resting plate current of the
modulator is in the neighborhood of 35
ma., and the maximum plate current is
about 100 ma. The plate current of the
final r.f. amplifier should be about 100
ma. Therefore, the total plate current
to the modulator and final swings be-
tween 135 and 200 ma. The exact
values of course depend upon the
driver and modulator plate voltages.

Performance

In the theology of ham radio, a Hei-
sing modulator using only one coupling
choke cannot produce 100 per-cent

Fig. 3.

formers are used.

The reference-shift modulator circuit.
speech-amplifier and driver circuit and the modulator is an 807.
Values shown for components in the final r.f. amplifier cir-

RF. SECTION

I\O,Sufd.

7
|
|
|
|

IO hy. |

IOOMA. |

1
|
|
|
|
|
I
—

Fig. 2. A parallel-feed system for use with
separate power supplies. The modulator
and final amplifier use a common ground
and the plate circuits are capacity-coupled.

modulation. However the author ob-
served with the reference shift circuit,
as did Bill Orr with his bias-shift cir-
cuit, that the modulation percentage is
so close to 100 per-cent that the dif-
ference cannot be accurately measured
using conventional scope techniques.
(Continued on page 156)

Miniature tubes are used in the
No trans.

cuit do not necessarily apply to any 807 final but depend on operating conditions.

R7

+350TO 400V OT

500 ppid.

o 5
{SEE TEXT)

000~
S

33 R6

|

112 128X7 1/212AX7
Via vt

XTAL

2R8

/e

' :
125 12 12807
vaa

R9 Ri2

Ri—4.7 megohm, Y5 w. res.

Rz, Rs—5600 ohm, Vo w. res.

Rs, Re—470,000 ohm, Vs w. res.

R;—2.2 megohm pot

R7—100,000 ohm, 145 w. res. (see text, “De-
sign Considerations” )

Rs—2.2 megohm, Vs w. res.

Rs—10,000 ohm, V5 w. res.

R10—220,000 ohm, V5 w. res.

Rir—1 megohm, V5 w. res.

Rz, R1s—100,000 ohm, V5 w». res.

R14—22,000 ohm, 1 ». res.

+350 TO 600V,
7 200MA (MAX)

RI3

C1, Cs—1 ufd., 100 v. capacitor

Cz, Cs—270 pufd. ceramic capacitor

Cs—8 ufd., 450 v. elec. capacitor (see text,
“Design Considerations’)

Cs~——500 pufd., 600 v. capacitor

C7—.003 pfd., 500 v. mica or ceramic capacitor

CH1—S5 hy., 200 ma. choke

CR1+—1IN38 crystal diode

Vi—I12A4X7 tube

V2—12A4U7 tube

Vs—807 tube
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The Bogen Models DB20DF and DOS30A
both of which incorporate the variable
damping factor control. (Right) Calibration.

REDUCING LOUDSPEAKER

By CHARLES A. WILKINS

DISTORT

OR MANY YEARS manufacturers
Fof audio amplifiers have realized

that this component has reached the
practical limits of perfection. The
efforts of the industry are now being
directed, in the main, toward the
maintenance of quality while reducing
cost. Today, even the lower priced
high-fidelity amplifier can faithfully
reproduce a range of frequencies that
exceeds the limits of hearing. However,
the case for the loudspeaker is not
nearly so gratifying.

One of the most stringent (and usu-
ally one of the most disappointing)
tests that one can make on his sound
system is to attend a live symphony
concert and then while the memory of
the sound is still fresh, to go home and
try to get the same clean, wide-range
sound and wide dynamic range on his
home equipment. Try it some time!

ION

Asgsistant Chief Engineer

David Bogen Co., Inc.

DAMPING FACTOR

PATENT PENDING

Details on a new control circuit which permits adjustment

for ultimate damping, thus reducing speaker distortion.

That the loudspeaker is the weakest
link in the chain of equipment that
typifies the modern high quality re-
producing system is a matter of com-
mon knowledge and uncommon con-
cern. The average speaker is incap-

EDITOR’S NOTE: There ure quile a few
amplificrs on the market today that in-
corporate sonme form of variable damp-
ing. From the information we have
gathered, it is obvious that there is wide-
spread disagreement on the part of
manufacturers regarding the design of
this variable damping circuit. Even the
engineers disagree on the basic principles.

On the assumption that our readers
want to keep abreast of current trends in
the audio field, we are presenting here-
with one company’s analysis of the
problem.

Fig. 1. Equivalent circuit of amplifier driving a speaker load with the current
feedback returned to the amplifier. Refer io the author's discussion in text.
T Re Rc
es+IRf ~Ales+1Rf)
€s E{] Ra Eo
i2 i '
F—1Rf ~— ] L l’ +
A
Rf
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able of handling moderate amounts of
power in the range below 60 to 80
cycles  without generating large
amounts of distortion—far more than
would be tolerated in the remainder of
the system. Values in excess of 10 per-
cent are commonly encountered below
50 cycles in even the finest, costliest
speakers when they are operated at
the moderate power level required for
concert listening in the home. Values
for less expensive units may run very
much higher, perhaps 50 per-cent and
more.

We might ask what types of distor-
tion are present in the bass range.
First, there is harmonic distortion, or
frequency ‘“doubling” and “tripling.” If
the speaker is called upon to repro-
duce a 32-cycle tone, the sound gen-
erated will wusually be mostly 64
cycles and 96 cycles. Since these
two unwanted tones are higher in
frequency than the fundamental,
the resulting sound will be louder than
if the fundamental were reproduced
(Fletcher-Munson effect). The speaker
will sound as if it had more bass be-
cause our ears are less sensitive to
pitch at these low frequencies. But this
is false or artificial bass. Second.
there is intermodulation distortion, or
frequency adding and subtracting. This
characteristic causes a muddiness in
the bass and actually the creation of a
synthetic bass. It is apparent that

RADIO & TELEVISION NEWS
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when we try to reproduce music which
is a4 complex sound of many different
tones, we hear not only artificial and
synthetic bass but a general muddy
blending of the sounds from the in-
dividual instruments. All this induces
fatigue in the listener who consciously
or unconsciously tries to sort out and
make sense from this aural confusion
in the bass range.

What are the sources of speaker dis-
tortion? Therc are several. 1. The non-
linearity of voice coil and rim suspen-
sions which hold the voice coil and
cone to the speaker frame. 2. Fringing
effcets that occur when the voice coil
is driven out of the linear flux region
of the magnetic field. 3. Mechanical
and acoustical resonances that occur
in the speaker and its enclosure. The
last, if appreciable, will lead to boomi-
ness and hangover which color all re-
production. The spcaker can be more
easily overdriven at and near the fre-
quencies of these resonances and gen-
erate large amounts of distortion that
are not harmonically related to the
fundamental; this type of distortion is
most objectionable to the ear.

Another question might arise and
that is why conventional negative feed-
back does not help the situation. The
motional impedance of the speaker—
the business end, so to speak, in which
both sound and distortion are gener-
ated—is isolated from the amplifier
output terminals by the d.c. voice coil
resistance. Since the negative feedback
is taken from the amplifier output
terminals, its effect on the behavior
of the motional impedance is quite
limited. If we could reach in and
cancel out the d.c. voice coil resist:

SPEAKER
CHARACTERISTIC

ULTIMATE

(Positive Current Feedback)

LOW DAMPING
(Negative Current Feedback)

DAMPING

Distortion

Greatly decreased

Greatly increased

Low Frequency Response

Requires equalization due
to overdamping®

Speaker and enclosure
resonances accentuated

High Frequency
Response1

Maximum flatness

Accentuated

Transxent Damping Excellent

Very poor

Hangover Greatly decre

Equivalent Effect on
Magnet Weight

Increase

Greatly increased

Decrease

ased

* No effect with 300-cycle filter in circuit

¢ Compensated by 300-cycle filter

table 1.

Characteristic eftects of low damping and “ultimate damping” on speaker

system as compared with an average damping factor ot approximately plus 30.

Qutside of placing a wide-range
microphone in front of our speaker and
using the voltage generated by the
microphone as the over-all negative
feedback source’; or by including a
pickup coil in addition to the voice coil
from which the negative feedback volt-
age may be derived as a motional volt-
age®; there remains but one way of
encompassing the motional impedance
within our over-all negative feedback
loop, and that is to sample the current
flowing through the speaker. It is im-
mediately apparent that the waveform
of the speaker current will contain the
distortion information that we desire.

The type of circuit necessary to sam-
ple the speaker current can best be in-
vestigated by examining the simple
equivalent circuit of Fig. 1 which
shows an amplifier driving a speaker
load wth an input signal e, applied to
the input. E. represents the voltage

ance R. or air load of the speaker. It
is this voltage that is radiated as sound.
Any non-linear or frequency discrimi-
nating elements present can be lumped
and represented as an impedance Z in
parallel with Rs. The current through
both R; and Z passes through a feed-
back resistor R; and develops a volt-
age IR; across it. This voltage is added
to the input signal voltage e,.

The current through R; is the sum
of the useful current through R. and
the distortion current through Z

I=i+d. . (@8]

The voltage dev e]oped across Ra and

Z is:

E,— —A(e. +IR;))+IRs + IR¢

+ IR, . (2a)
which can be loarranged as:
E,= —Ae.+ I(R; + R¢) — IR,

(4 — 1) (2b)

Since we desire to mal\e E, a faith-
ful reproduction of e;, we must make:

ance, the problem would be solved. developed across the radiation resist- E, = —Ae. 3)
Fig. 2. Schematic diagram of the Bogen Model DO30A basic power amplifier. This unit incorporates the “ultimate damping” feature.
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Fig. 3. Acoustic meas-
urement showing the
effect of amplifier

damping factor on dis-

tortion generated by
loudspeaker. Five per-
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cent distortion con-
tours are shown here.

v |
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FREQUENCY IN CYCLES-PER-SECOND

We can accomplish this by making
the last two terms of equation (2b)
cancel each other, which means that:

I(Re + R¢) = IR,(4—1) 4)
The I term goes out and leaves us with
a value of R, to accomplish the cancel-
lation, which is:

R, = (R¢ + Re)/(A—1) . 5)

Now it is not obvious from this
analysis whether we have to use posi-
tive current feedback or negative cur-
rent feedback to reduce the distortion,
so let us probe a little further. With-
out going through a lengthy technical
derivation, the source resistance R,
of the amplifier, when connected as
shown in Fig. 1, can be written as:

Rn:R(}_Rf(A—l) 5 o o (6)
Substituting into equation (6) the
value of R; we found in equation (5),
we see that:

Ro=—R¢. . . . . . . . (D
which means that the source resist-
ance of the amplifier must be just
negative enough to cancel the d.c. re-
sistance of the speaker voice coil. This,
then, is definitely positive current feed-
back that has been applied. We have
reached in and canceled out the d.c.
voice coil resistance. To this condition

of adjusting the source resistance to
exactly cancel the voice coil resistance,
we have assigned the term “ultimate
damping.”

Negative voltage feedback must be
used around the amplifier to reduce
distortion generated in the amplifier
itself to within acceptable limits. In
the practical circuit to be described
later, the current feedback is added
to the negative voltage feedback to
accomplish the adjustment of the am-
plifier source resistance. The design
of the amplifier is such that when ad-
justed for ultimate damping a mini-
mum of 17 db of negative voltage feed-
back remains active to minimize am-
plifier distortion. This circuit is called
the “variable damping factor control’’*
and has been incorporated into Bogen
Models DB20DF and DO30A. It en-
ables the listener to adjust the source
resistance of the amplifier between the
wide limits of about +1—through in-
finity—to —1 (ultimate damping). The
relationship between source resistance
R, and damping factor DF is a simple
one.

DF = R¢/R,

. Lo . (8
Ry is the d.c. voice coil resistance.

Fig. 4. Simplified explanation of the effect that damping has on the
voltage developed across the motional impedance, Zy, of the speaker.

RG Re
10V, Em ZM
oo

a EQUIVALENT AMPLIFIER- SPEAKER CIRCUIT

RATEQ IMPEQANCE=101

b. SPEAKER IMPEDANGE CHARACTERISTIC

0 LOW DAMPING.
RG + Rc=100 N
t DF=+0.1

f—

C. VOLTAGE DEVELOPED ACROSS MOTIONAL IMPEDANCE Zm

ULTIMATE DAMPING’
’ RG+Rc=0"
DF =1
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The schematic of amplifier Model
DO30A is shown in Fig. 2. The “vari-
able damping factor control” circuit
consists of the simple bridge circuit on
the secondary side of the output trans-
former. Loudspeaker current flows
through the 0.47-ohm and the 0.27-
ohm resistors and produces a voltage
drop that is proportional to the cur-
rent flow. This current-proportional
voltage is sampled by the slider of the
25-ohm potentiometer and fed back
through the low-pass filter composed of
the 220-ohm resistor and the 4 pfd.
capacitor to the cathode of the first
stage where it is added to the over-
all negative voltage feedback. At a cer-
tain central position of the 25-ohm
potentiometer slider, there will be no
voltage developed between the slider
and ground and, therefore, no current
feedback. On either side of this par-
ticular setting, the slider will sample
either a positive or a negative current-
proportional voltage, depending on
whether the slider is moved toward the
0.47-ohm or the 0.27-ohm resistor, re-
spectively. Positive current feedback
will reduce the amplifier source resist-
ance, while negative current feedback
will increase it. )

The low-pass filter limits the effect
of the control to frequencies below 300
cycles:

1. To influence the apparent efficien-
cy of the speaker in the frequency
range that requires modification of re-
sponse because of either too much bass
or too little bass as caused by under-
damping or over-damping the speaker
system.

2. To circumvent tweeter oscillation
(if one is used in the speaker system)
which might result in damage when
adjusting the damping to the negative
range. (Assuming the efficiency of the
tweeter to be much higher than that
of the woofer as is usually the case, a
resistor or pad is generally connected
in series with the tweeter to reduce its
sound level to equal that of the woofer.
Thus, if the speaker system is proper-
ly balanced, it would be impossible to

" cancel total tweeter resistance before

completely cancelling that of the
woofer. But some people like exag-
gerated highs and their speakers must
be protected.)

3. To restrict the damping action to
the bass range where it is most needed
and most effective.

Fig. 3 shows the actual measured
effect of various control settings on
the acoustical distortion generated by
a typical 12-inch coaxial speaker
housed in a bass-reflex cabinet. These
curves are wnot frequency response
curves but are 5 per-cent harmonic
distortion contours for different damp-
ing factor values; they portray the
maximum sound power obtainable
from the speaker before its distortion
exceeds 5 per-cent. From these curves,
we see that with a damping factor of
—1.2, which is exceedingly close to
ultimate damping, this speaker can be
driven about 30 db harder at 20 cycles
than is possible with a fairly represen-

(Continued on page 160)
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For most applications, the trap.
tuning capacitor, shown in Fiqg.
3A, can be a receiving type. Trap
attenuation can be determined
by connecting in the antenna
circuit of a receiver with S-meter.

bothering marine-radio technicians

this season for wavetraps on the
2738-ke. channel of their radiotelephone
transmitters. The reason is that many
of the old-time sets still on the air
put out messy signals. When second-
harmonic emission from these clunkers
(and improperly-adjusted new sets) be-
gan interfering with the 5476.5-ke. air-
ways channel, the axe fell. Kill the
harmonic or go off the air, was the
order to the boatmen.

In its order the FCC stated, “Har-
monic attenuation and elimination is
rather a simple problem when only onc
frequency is involved since a simple
trap circuit will usually suffice to re-
duce the intensity of the harmonic to
a level which will not cause objection-
able interference.” So the flurry over
traps commenced.

Actually the first question is, “To

A LOT of boatmen are going to be

trap or not to trap?” Some transmit-

ters won't need one—they're ‘‘clean”
already. These the manufacturers will
certify. But some of the older rigs
aren’t backed up this way. And, if the
transmitter is one of those bearded
antiques with an output circuit similar
to that of Fig. 1A more than a trap is
called for. Using low-@ tank and direct
coupling into an untuned antenna is the
fastest way to make harmonics—trap
or no trap. To legalize this kind of rig
some modification is necessary!

The circuit of Fig. 1B qualifies when
properly adjusted, usually without
needing any accessories. It has the ad-
vantage that the original channel-
switch wafers can still be used for all
necessary tuning, and all it requires in
addition is a “tank-resonating” capaci-
tor (C.), an antenna-coupling capaci-
tor (C)), and the antenna-tuning coil
(L1). Basically the circuit is now a pi-
network.

To tune a transmitter with the cir-
cuit of Fig. 1B first resonate the plate
“tank,” cither by the plate-inductor
clips or tuning capacitor, whichevev is
provided, with the antenna disconnect-
ed. Do not touch the plate tuning

April, 1955

New FCC regulations on second-harmonic emission from
radiotelephone transmitters mean new wavetrap jobs.

again. Then connect the antenna and
adjust antenna-coil tuning for reso-
nance which will be indicated by maxi-
mum output and maximum tube plate
current. Adjust tube loading for rated
plate current and proper modulation by
varying the value of the antenna-
coupling capacitor. The last two ad-
justments may be touched up as nec-
essary.

Now, suppose the transmitter has a
respectable circuit. As the FCC says,
eliminating a harmonic with a trap can
be a simple problem. But, on the other
hand, it can be a toughic. In the first
place, you can’t call up the corner store
and order a dozen traps. You make
them yourself. Even this sounds ecasy
— just a parallel coil and capacitor
in the antenna lead—until you get
down to cases. Then you remember
that connecting coils in the antenna
lead may reduce transmitting efficien-
cy. And the cold, hard law says the
harmonic must be down 40 db from the
fundamental. How do you make sure
of that? To measure second-harmonic
output accurately, you usually nced a
field-strength meter. You don’t get

Fig. 1.

WARREN PHILBROOK
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~ ON 2738 |
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these at the corner store, cither. Ac-
cordingly, there is as much of a prob-
lem in finding the strength of the har-
monic as there is in climinating it.
Fortunately, it is possible to get a
safe enough approximation of the ratio
of fundamental carrier to harmonic
emission by usihg a communications

receiver with a properly-calibrated
S-meter. Calibration can be checked
with a standard signal generator.

Counting one S point worth 6 db, the
signal on 5476.5 ke. should be down at
least 7 S points from the level on
2738 ke.

Use the receiver-antenna connection
scheme of Fig. 2. With the receiver
tuned to 2738 kec., turn on the trans-
mitter and adjust R for a carrier read-
ing of 89. Then switch to 5476 ke. If
the S meter reads below S2, the trans-
mitter is respectable. If not, it does
need a trap. How shall we build it?

In the usual marine-radio installa-
tion, extreme carc must be taken in
introducing anything in the antenna
circuit. Long antenna systems are not
too critical, but the usual small boat

(Continwed on page 150)

(A) Output circuit found in some of the older radiotelephone transmitters.

(B) Circuit changes on (A) which will eliminate illegal second-harmonic emission,

.
PLATE
CHANNEL

SWITCH

*
ANTENNA
CHANNEL

SWITCH

bl (a)
Li—60 phy. antenna-tuning coil

C:—500 ppfd. “tank-resonating” capacitor

(B}
C1—.002 pfd. antenna coupling capacitor
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Fig. 1.

have a serious disadvantage which

prevents their being completely
foolproof. The safety afforded by the
lock depends primarily on the num-
ber of possible combinations which
may be set. Although only one is
right, if a potential intruder or bur-
glar has sufficient time, he may con-
tinue trying combinations until the
right one is found.

Not so the “electronic” combina-
tion lock shown in Fig. 1. In addition
to the safety afforded by the number
of possible combinations, this lock has
several additional features which make
compromise virtually impossible.

First, when the operator starts set-
ting the combination, he has a limited
amount of time in which to complete
the operation. If he knows the com-
bination, he has no difficulty in setting
it within the specified time limit. If
he doesn’t set the combination prop-
erly within this time, however, an
alarm buzzer or bell will sound and
will “lock on.” No amount of reset-
ting the dials will silence the alarm
once it sounds.

Secondly, unless the operator knows
the combination in advance, he cannot
tell when the proper combination has
been set until the time limit expires.
There are no tumblers to drop into po-
sition, nor any special sounds to indi-
cate when the dials are properly set.
A potential intruder may accidentally
set the right combination several times
while attempting to ‘“beat” the lock,
but nothing will happen until the time
delay is over.

Even cutting the main power source
will not allow the intruder to gain en-
try, for the combination lock requires
power to release the door latch. If the
power is cut, it becomes impossible to

MOST mechanical combination locks
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Although the author’s unit, as
shown above, employs only three dicls any
number can be added for greater safety.

By LOUIS E. GARNER, JR.

Not even the slickest intruder can beat this lock

with its special time delay relay and alarm system.

open the lock, unless a special “stand-
by” power source has been installed.

In addition, depending on the num-
ber of dials used, as few as 10 and as
many as 10,240,000,000,000 combina-
tions are possible. Any one of these
combinations may be set up in a few
minutes’ time without requiring the
services of a skilled locksmith. Thus,
where maximum protection is desired,
a different combination might be used
every week, or even every day.

Circuit Description

The complete schematic diagram for
the electronic combination lock is given
in Fig. 2. An interior view of the wired
model is shown in Fig. 4.

Although the power source is a 117
volt line, a transformer, T, is used to
obtain six volts and actual circuit op-
eration is on 6 volts exclusively. This
permits the ready substitution of a 6-
volt storage battery as a “stand-by”
power source for emergency work.

Normally, relays RL: and RL- are
open, lock-switch 8. is closed, and com-
bination dial switches Ss; S;, and 8;
are in their “off” positions. A small
amount of current flows through R,
RL‘Z, and Se.

Each of the rotary combination
switches (8 Si and Ss) consists of
two wafers. Referring to Fig. 2, the
upper switch wafer is used for the
actual combination, while the lower
switch wafer is used to supply power
to time delay relay EL,.

www americanradiohistorv com

Suppose that any one (or all) of the
combination switches are turned to
one of the numbered positions other
than the proper dial combination (2-
5-8 in Fig. 2). For purposes of illustra-
tion, we might suppose the combina-
tion 3-2-6 to be tried. As soon as any
switch is turned from its “off” posi-
tion, power is supplied to relay RLi.
This relay does not close immediately,
however. A delay of from 1 to 30
seconds occurs (depending on the
choice of relay).

During this period nothing happens,
even if the rotary switches are turned
to other positions, including the right
combination (unless all three are si-
multaneously returned to the “off”
position).

After the time delay, however, RL:
closes, supplying power to the center
arm of S Assuming this arm to be
in position “3”, resistor R: is essen-
tially shorted out, closing RL, and set-
ting off the alarm buzzer B.

Resistor R: is chosen to supply suf-
ficient power to RL. to hold it closed,
but not enough power to close it when
open. Thus, once RL: closes, the alarm
buzzer continues to sound even if all
three dial switches are returned to
their “off” positions. The alarm buzzer
may be silenced only by opening the
“Alarm Release” switch 8., located in-
side the protected areaq.

If any one of the dial combination
switches is not properly set at the in-
stant the time delay is over and RL:

RADIO & TELEVISION NEWS
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closes, the same action occurs—RL: is
closed and the alarm buzzer is sounded.
This is truec even if only onc of the
switches is turned, with the other two
left in their “off” positions.

Suppose, now, that the proper com-
bination has been set within the time
delay period. With the circuit wired as
shown in Fig. 2, switch S; would be
set to position “2”, switch S, to posi-
tion “5”, and switch S; to position “8”.

When RL. closes, power is supplied
to the center arm of S; and to switch
terminal “2”, from here to the center
arm of S and to its terminal “5”, and
{from here to the center arm of S; and
its terminal “8”. Finally, power is ap-
plied across the electric latch release
or solenoid terminals “A” and “B”. In
the demonstration model, shown in the
photographs, power is supplied to a
pilot lamp (PLy) to indicate that the
proper combination has been set.

Push-button switch S may be used
to operate the electric latch release if
desired. It bypasses the entire combi-
nation system. Normally, this switch
is located at a guard’s dcsk inside the
protected area and is used to admit
visitors and workers during regular
houwrs.

Lock switch S. serves as an “Alarm
Release” switch and opens the RL.
circuit. It is located within the pro-
tected area. A toggle, push-button, ro-
tary, or any simple s.p.s.t. switch may
be substituted for the lock switch in
the model.

Circuit Modifications

The basic combination lock circuit
given in Fig. 2 may be modified con-
siderably by the builder or installer.
Both simpler and more complex circuit
arrangements are possible to meet
special requirements. A few of the
more common modifications follow:

“No Alarm” System: The alarm [ea-
ture may be left out simply by omit-
ting R, RL», S: and the alarm buzzer.
All other features of the basic system
arc retained, however, including hoth
the time delay and the guard’s release
switch (8.

Simple Combination Switch: An even
simpler circuit results if the time de-
lay featurc and the alarm featurc are
both omitted. Only the upper sections
of switches Ss; S, and S:; are needed.
Points “C” and “D” arc connected to-
gether and relay RL, omitted. With
this arrangement, there is no time de-
lay and no alarm ... the lock will
release whenever the switches are
properly set.

Using With a Time Switch: In some
installations it may bec desirable to
combine the “electronic” combination
lock with a conventional time lock ar-
rangement. This may be done simply
by connecting a time switch in series
with the power line to the combina-
tion lock circuit. The combination lock
will then be opcrable only over speci-
fied periods of time.

Increasing The Number of Possible
Combinations: The model shown uses
three 1l1-position rotary switches in
the combination sclection circuit. With
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R:i—7 ohm, 5 w. res. (sce text)

RL:i—Time delay relay (Amperite 6NO10)

RLs—S.p.s.t. 6 v. relay (Guardian 200-M1, 6
v. coil)

S§1+—S8.p.s.t. push-bution switch

So—S8.p.s.t. rotary (or toggle) lock switch

Ss, 84, S;i—D.p. 11-pos. rotary switch (Cen-
tralab 1413)

B—Buzzer (Edwards #725)

PL1i—Pilot lamp socket and jewel (on demon-
stration model only)

T:—Fil. trans., 6.3 v, (Stancor % P-5014)

RLs—D.p.d.t., 117 v. relay (Guardian 200-M2
with 115 v. coil) (See Fig. 6)

1—6 v. ““hot shot” or storage battery

Fig. 2. As the schematic diagram clearly indicates, the wiring is relatively simple.

this arrangement, one thousand com-
binations are possible. The number of
combinations may be increased or de-
creased simply by changing the num-
ber of switches in this part of the cir-
cuit, or by using switches with a dif-
ferent number of positions. The basic
wiring arrangement is the same re-
gardless of the number of switches
used.

Where more than three dials are
used, they may be arranged in rows
rather than in a single line in order to
conserve space. Several possible ar-
rangements are given in Fig. 3. Dial
arrangements for a four-switch lock
(Fig. 3A), for a six-switch lock (Figs.
3B and 3C), and for a nine-switch lock
(Fig. 3D), are shown.

As the number of dial positions is
increased, the number of possible com-
binations increases so rapidly that the
chances of a potential intruder guess-
ing the combination of a 6-dial, 21-po-

o O ¢ o0 o o O o 0 ©o
o O o O O o O o O O
LA) 1B} {ct 0
Fig. 3. Several possible panel layouts

should more than three dials be desired.

sition lock are negligible. The odds for
getting the right combination arec 64,-
000,000 to 1.

Special Alarm Features: Under some
conditions it may be desirable to usc
another alarm in place of or in addi-
tion to the standard buzzer. In such a
case, relay RL. may be used to control
almost any desired alarm circuit; for
example, it may be used to switch a
heavy-duty relay to turn on flood-
lights, or it might be used to rclease
tear gas in the protected area. It could

(Continued on page 158)

Fig. 4. The tube-like component at bottom left of this internal view is the time delay relay.
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TV RECEI

By MATTHEW MANDL

When TV picture troubles come in pairs, don't overlook

the secondary symptoms. They will help localize trouble.

technician makes his initial diag-

nosis of trouble symptoms from in-
spection of the defects which are evi-
dent in the picture and in the sound
from the speaker. The accuracy of
such an analysis saves considerable
servicing time, whether at the bench
or in the customer’s home. Sometimes
the evidence is such that it points
directly to the source of trouble and
hence often localizes the circuit which
is at fault before the chassis is re-
moved from the cabinet.

Symptoms caused by single troubles
are easy to localize and consist of such
defects as picture tearing, snow, ghost
reception, and hum from the speaker.
On occasion, however, more than one
trouble might be in evidence and it is

THE experienced television service

Fig. 2. The picture shown in (A) suffers from keystoning and
poor definition. The keystone effect is due to shorted turns
in the left-hand vertical deflection yoke coil shown in (B)

important to recognize each symptom
which appears on the screen to save
time during the repair procedure which
follows after the chassis is out of the
cabinet. Some of the more common
double troubles of this sort are illus-
trated and discussed herein and will
serve as a guide to stimulate closer
observation of defects which appear
on the screen of a defective receiver.

Pincushion and size. Fig. 1 shows
a picture which has reduced width. In
addition to this symptom, however,

-pincushion effect is noticeable at the

right side and the other picture edges
are not symmetrical. Pincushioning
often occurs when a wide focus (cosine)
yoke is employed in conjunction with
cylindrical face-plate picture tubes
such as the 21EP4, 21JP4, 21FP4, etc.

SR -m‘;&a’%ﬁ@%&ﬁ%’%ﬁm i
i R RS

Fig. 1. Case of reduced width accom-
panied by pincushioning is shown
left. This occurred in an Olympic
Model DX-214 TV receiver and was
caused by a defective width coil
shown below, and misadjusted picture
tube corrector magnets for the yoke.

The manufacturer provides a correc-
tive device in the nature of two per-
manent magnets which are suspended
from the yoke housing by flexible ex-
tension rods. The procedure for cor-
rection usually consists of reducing
height and width sufficiently so that
the raster or picture edges can be
seen. The corrector magnets are then
adjusted by moving them closer or
farther away from the flare of the
picture tube. When the four edges of
the picture are straight, the height
and width controls are re-adjusted to
expand the picture to fill the mask.

When the picture is shrunk as shown
in Fig. 1 because of some fault in
the horizontal sweep system, the cor-
rector magnets can be adjusted to
straighten the sides before servicing
the horizontal section. If the pin-
cushion effect were ignored and the
picture restored to full size by cor-
recting the fault in the horizontal sys-
tem, the pincushion effect would not
be noticeable and would probably be
overlooked.

The reduced picture in Fig. 1 was
caused by a defective width coil in
the circuit also shown in Fig. 1. The

Fig. 3. Negative picture and decreased height shown in
(A) are due to defective fine tuning control (B} and vertical
output amplifier tube.

The circuit is from a G-E 24C101.
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reduced efficiency of the horizontal
system lowered the voltage boost po-
tential which, in this receiver, also ap-
plied “B” voltage to the vertical out-
put tube. Hence the height was also
affected to a slight degree.

Keystone and definition. Fig. 2A
shows a picture with a slight keystone
effect. In addition to this, however,
the vertical wedges of the test pattern
are obscure. The latter symptom in-
dicates that the bandpass of either
the tuner or the video if. stages (or
both) is incorrect. Since the horizontal
wedges are clear, it indicates that the
focus is all right. Thus, in addition to
correcting for the keystone effect at
the left of the screen, the tuner track-
ing and video i.f, alignment: should also
be checked so that the bandpass can
be widened to improve picture defi-
nition.

The slight keystone is caused by
some shorted turns in the defiection
yoke. As shown in Fig. 2B, the ver-
tical deflection coil sections are at each
side of the picture-tube neck and the
horizontal coil sections are above and
below the tube neck. This arrange-
ment is necessary because the mag-
netic fields of a coil influence the
electron beam at right angles and
hence the vertical coil sections on each
side of the tube sweep the beam from
top to bottom. If the left vertical coil
section has some shorted turns, it will
cause the defect shown in Fig. 2A. The
particular section of the yoke which
causes keystoning is of academic inter-
est only, since the usual practice is to
replace the entire yoke when servic-
ing the defect.

Tuner tracking and video i.f. align-
ment to correct for the obscure vertical
wedges should only be undertaken by
following the step-by-step procedures
detailed in the service notes for the
receiver in question. Such procedures
have been established by the manufac-
turer as the most simple and accurate
means of adjusting the receiver and
hence should be followed carefully
using the type of equipment recom-
mended. An inferior sweep generator
with a nonlinear sweep or an inac-
curate marker may cause the align-
ment of the receiver to be poorer than
it was originally.

If height and width are at an abnor-
mal sctting so that the picture is
blown up above normal, a keystoned
pattern will not be noticeable. Under
this condition the service technician
will try vainly to correct for proper
vertical and horizontal linearity. In
such an instance it is a good idea to
check vertical and horizontal size and
adjust the controls so that the picture
is reduced in size. When this is done,
such defects as keystoning and pin-
cushioning are more readily in evi-
dence.

Negutive picture and height. Fig. 3A
illustrates the double defect of a nega-
tive picture as well as a reduction in
height. In such an instance it is ad-
visable to adjust the height control to
sce if the lower portion of the picture
can be made to fill the mask. If not,
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servicing of the vertical section is in-
dicated as well as correction of the neg-
ative picture.

The negative picture shown in Fig.
3A was due to a defective fine tuning
control, shown in Fig. 3B. The control
had an open circuit condition which
made it inoperative and the tuner could
not be brought into proper resonance
for the stations tuned in. The result
was a video signal overload.

(A negative picture can also occur in
a strong signal area when the heater
of the video amplifier tube opens. In
such an instance there is often suffi-
cient tube capacity to transfer the
strong signal through the defective
stage. Since the tube does not amplify,
there is no phase reversal across the
tube and hence, a positive-going signal
is applied to the grid of the picture tube
instead of a negative-going signal. The
result is a negative instead of a positive
picture.)

The insufficient height in this re-
ceiver is caused by a defective vertical
output amplifier tube.

Picture pull and sync loss. Fig. 4A
shows a picture in which the vertical
sync is unstable, causing the picture to
roll. At the same time, there is an edge
pull. The latter symptom is indicative
of hum entering the horizontal sweep
circuit. This condition can be caused
by a cathode-heater short in one of the
tubes. If a tube which handles the
video signal is involved, it would cause
a hum bar to appear since the hum
reaching the grid of the picture tube
will alternately darken a section of the
sereen. The lack of the hum bar in Fig,
4A, however, indicates that the defect
is confined to the stages after the sync
take-off point in the video amplifier.

The edge pull indicates the hum is
entering the horizontal circuits, and the
vertical roll indicates that the hum
component is also entering the vertical
system and affecting the sync because
of the phase difference between the 60-
cycle hum signal and the vertical sweep
frequency. For this reason, the two
symptoms point to the fact that the
trouble must be confined to the sync
separator and amplifier stages. In the
receiver which produced the picture
shown in Fig. 4A, a cathode-heater
short existed in the 12SN7GT sync
clipper tube, shown in Fig. 4B.

Foldover and focus. Fig. 6B shows

severe foldover along the bottom sec-

tion of the screen as well as poor focus.

TO PHASE
DET,

GRID &
UL

CATHODE
RETURNS

Qv (B)

B+ TO
HORIZ OUTPUT
SCREEN

Fig. 4. Pulling at the edges and vertical
roll shown in (A) were caused by cath-
ode-heater leakage in sync clipper of (B).

This picture exhibits the twin
symptoms of snow and incorrect verti-
cal positioning due to separate troubles.

Fig. 5.

The poor focus is indicated by the ob-
scure horizontal wedge. In a well-fo-
cused receiver, the horizontal wedge
should be clearly defined to the center
circle. The focus should not be af-
fected by the trouble which causes the
foldover.

The foldover condition was caused by
a leaky coupling capacitor to the ver-
tical output tube. When this was cor-
rected, the poor focus was still in evi-
dence and it was traced to a defective
focus control potentiometer shown in
Fig. 6A.

Snow and linearity. Fig. 5 shows two
symptoms: pronounced snow and incor-
rect vertical positioning. In this in-
stance there was no trouble in the

(Continued on page 147)

Fig. 6. The foldover shown in (B) was due to a leaky capacitor to the vertical output tube

in an Admiral 22M1 chassis.

A defective focus control (A) caused the poor focus effects.
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By JAMES A.

McROBERTS

Practical hints for repairing the troubles that occur

in the erase heads and circuits of tape recorders.

APE and wire recorders provide
Terasers for removal of the pre-

vious magnetic history of the
wire or tape sound track. The history
may be a prior recording or undesired
magnetic orientation which would re-
sult in high noise during reproduction.
Erasing is performed almost universal-
ly immediately before recording and
simultaneously with recording for the
latter reason. Troubles develop with
erasers, which may be classified symp- -
tomatically as failure to erase, partial
erasure, intermittent erasure, and un-
wanted erasure. The causes and cures
of these symptoms will be treated in
this article following a brief resumé of
normal erasing.

Erasing Mechanisms

Erasing comprises two distinct steps
although these steps merge into one
operation in practice. First, the sound
track is saturated with magnetic flux.
Next, the movement of the tape away
from the high flux density of the eras-
ing gap allows the flux in the sound
track to decrease steadily and uniform-
ly. Erasing may be performed by a
steady magnetic field (the so-called d.c.
erase and bias) or by an alternating
magnetic field at an ultrasonic rate
(the a.c. field and bias). The same type
of magnetic bias is employed as is used
for erasing; d.c. bias goes with d.c.
erase, and a.c. with a.c. D.C. erasure
utilizes a permanent magnet or an elec-
tromagnet. The a.c. erase is furnished
by a bias oscillator operating at an ul-
trasonic frequency (30 to 150 ke.)

The erase gap may be on its own
magnetic structure or head, or may be
separate. Fig. 1 shows a combination
a.c. erase-record head. Note that bias
current ‘is used for erasing, and that
part of the magnetic bias is supplied by
leakage (magnetically) since the erase
and bias windings are on the same
magnetic structure or head. Note too,
that the tape (or wire) is curved
around the magnetic structure to as-
sist in the maintenance of good contact
in addition to that due to pressure pads
when used. L. is the erase winding, Lz.
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is the bias coil, and L, is the recorder
coil.

The erase coil may be on a separate
head from the record coil. Also, mixing
of bias and recorder currents may be
realized prior to reaching the coil of
the separate recording head. We con-
sider troubles in erasing next, and take
up complete failure to erase first.

Erase Troubles

No erasure. Complete failure to erase
results from lack of any appreciable
magnetic flux across the erase gap. The
result is recording of the new program

on the old program as the direct symp--

tom, with both at about the same vol-
ume in subsequent reproduction.

If permanent magnet erasing is used,
the magnet may not be moved into con-
tact with the tape or wire during re-
cord. The magnet may have lost its
magnetism; test with a spring paper
clip or other magnetic material. Do
not use tools; only demagnetized tools
must be used when working on record-
ing heads. The pressure pad may have
lost its ability to hold the tape or wire
in contact with the magnet’s gap. The
magnet may have been removed and
reversed as to polarity; try reversal.

An electromagnetic d.c. erase head
may develop a defective coil. Test by
inserting a milliammeter in series with
jumpers if required; do not use an
ohmmeter to check resistance as this
may magnetize the head. Make certain
to check all switches by shorting each
one with a jumper and attempting to

Fig. 1. Cross sectional diagram of a
typical combination record-erase head
showing the magnet structure, gaps. and
the bias and record current windings.
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erase; if erasing is now accomplished,
the switch is open.

When a.c. erase is used, and it is
faulty, check the pressure pads (if
used) and switches as suggested pre-
viously. Also, the head may be open—
do not test with an ohmmeter but use
a neon tester as shown in Fig. 4 to
check for voltage from the bias source
and across the head. An alternative
method is to employ a voltmeter with
crystal probe in conjunction with a re-
sistive voltage divider (about a 5 to 1
stepdown to prevent damaging the
crystal), also shown in Fig. 4. Still an-
other alternative is to break the cir-
cuit at “X” (see Fig. 4) and insert a
resistor of about 1000 ohms across the
break; the voltage drop across this re-
sistor may be metered with crystal
probe and voltmeter.

Dual-track heads with separate re-
cord and erase segments may have been
turned upside down on replacement—
check to see if the erase gap actually
erases the right track.

The bias oscillator may be tested by
measuring the grid bias of the oscil-
lator tube. The output of the oscillator
may be tested by any of the methods
for measuring a high frequency volt-
age mentioned previously.

Imperfect or partial erasure. The en-
tire width of the sound track and its
thickness must be subjected to a mag-
netic field sufficiently intense to drive
enough flux through the tape or wire
to saturate it, otherwise only partial
erasure will occur. The position of the
tape against the erase head should be
checked first whenever this symptom
occurs. Two frequent causes are shown
in Fig. 5, namely, the tape is not held

- in contact with the gap over its entire

width due to the pressure pad being
non-parallel to the gap (Fig. 5A), and
the case of the worn guide causing the
tape to drop a little so that the sound
track may not be covered completely
by the erase gap (Fig. 5B). The first
case may be corrected by reforming the
pressure pad or its arm. The second
may require a new guide or cover—
check the gap for excessive wear, may-
be a new head is needed too. -A piece
of brass shim may be soldered to the
shield to act as a guide for a temporary
repair.

The erase gap may be partially filled
with some magnetic material from the

“wire or tape so that the flux is short-

circuited, reducing the amount of flux
RADIO & TELEVISION NEWS
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through the wire or tape. Also, some
crase heads have a back gap and it,
too, must be clean to prevent improper
erasing. Removal of this magnetic ma-
terial (oxide of iron from the tape coat-
ing or scrapings from a wire) may be
accomplished with a toothpick. A bet-
ter instrument is a small piece of feeler
stock which has been shaped to a point
slightly less than .005 to .01 inch for
most crase heads. The picce of feeler
stock must be demagnetized and free
from sharp burrs, Work under a mag-
nifying glass with plenty of light when
gouging out material from the gap—
and above all, be very careful that you
do not pit the magnet picces., Very
hard compactions of oxide may be soft-
cned with carbon tetrachloride used
sparingly and applied with a sharpened
toothpick.

A badly worn erase gap (the oxide
on the tape coating is an abrasive)
will so lengthen the gap with resultant
opposition to magnetic flux that the
sound track may not be saturated. Fig.
6 shows the cffects of wear on the gap
and pole picces.

A misaligned erase head will also
yield partial erasure. To corrcct this
fault, loosen the screws holding down
the crase head and set the head so that
the crase gap is perpendicular to the
tape where it makes contact with it.
Use a magnifying glass during this
operation. Tighten the screws holding
the hecad. On those machines in which
one head is used for both erasing and
recording, with individual segments for
each function (see Fig. 3), check to
make certain that both the erasc gap
and the record gap are perpendicular to
the tape. Some readjustment of the
drive or pressure roller may be ncces-
sary to effect this.

Actually, a misaligned erasc hecad
will also result in low volume in re-
cording and loss of high frequencies
during playback on those machines in
which the erase lamination is part of a
single head which also contains the
record-playback lamination. Although
the method outlined previously for cor-
recting a misaligned head will do the
trick. a more exact method will be
useful.

Use a reel of head alignment tape
containing a steady, one-frequency
note of about 7000 cycles per second.
(A 5000 cps note will be sufficient for
the lower-priced machines; a 10,000
cycle note can be used for the profes-
sional type instrument.) Set the re-
corder at playback and connect a vac-
uum tube voltmeter across the speaker
voice coil or output of the amplifier.
Slowly rock or turn the head back and
forth relative to the test tape running
past the hecad until a maximum read-
ing is obtained on the voltmeter. At
this point, tighten the screws holding
the head in position.

A satisfactory alignment can also bhe
made using a recl of recorded tape.
Mcerely adjust the head so that the
music on the tape comes across with
the highest volume.

Insufficient output of the bias oscil-
lator yielding insufficient flux will re-
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sult in partial crasure and bad record-
ing too. Test with the voltmeter as
shown in Fig. 4, or by measurement of
the grid bias of the oscillator tube.
Poor output of the bias oscillator will
manifest itself as both poor erase and
poor recording. Poor erase but good re-
cording should lead the troubleshooter
to suspect the erase head.

The series test resistor of Fig. 4 may
be used to check the current flow if
known, by using Ohm’s law and ob-
serving that the applied voltage will
be less across the heads so that the
total current will be less due to the
added resistance. The amount of the
drop will be about 20 per-cent for a
1000-ohm resistor at 100 kc. and more
at lower frequencies of the bias oscil-
lator. The presence of numerous
shorted turns may be found by this
method. A few shorted turns will not
be indicated but the symptom of low
erase with good recording (meaning
proper bias) will point to the ecrase
head.

For a d.c. erase head, the pull test
with a spring clip or other magnetic
material is rather crude but is the only
cheap substitute for a fluxmeter or re-
placement of the permanent magncet or
clectromagnet. A milliammeter may be
used to measure the current through
such a coil and the reading may be
compared to that for a good recorder or
the manufacturer’s data.

Intermittent erasure. Any of the
causes of partial erasurc or total fail-
ure to erase may be reasons for inter-
mittent erasing. The grid of the bias
oscillator should be monitored with a
voltmeter, a neon tester should be
placed across the recording head, and
a toothpick can be held against a pres-
sure pad to detect wobbles or intermit-
tent contact of the pad. The same
toothpick can be used to shim the tape
up or down to detect irregularitics in
its contact with the head.

Unwvanted erasure. Unwanted era-
sure is relatively easy to find. A mag-
net may stay in position during pickup
or playback, or a bhias oscillator (sepa-
rate bias oscillator types) may kecp
running duc to failure of the switch to
open the circuit. Many machines have
special interlocks so that erasing can
not happen during playback, however,
interlocks fail and visual inspection
will find the trouble rather casily. —30—

Fig. 2. Leads from an erase circuit to
erase lamination in combination head
need not be disconnected for testing.
Merely unscrew head and tilt it back.

Fig. 3. Front view of combination
record-erase head similar to that of
Fig. 1. Erase segment is at the left.
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Fig. 4. Test methods for checking the
erase and bias oscillator voltages.
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Fig. 5. Two causes of partial erase of
tape. (A) shows a misaligned pressure
pad; {B) shows a worn groove on the
bottom guide with the result that the
upper sound track of the tape {double
track recording) is not completely in
line with the erase lamination or gap.

Fig. 6. Front view of an erase head
showing the deep wear at erase gap
as observed under magnifying glass.
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By BERT

HE record industry is certainly full -of tur-

moil these days. The price war (if it can
be called that) continues unabated. Some
companies who bravely defied RCA, Colum-
bia, and London by maintaining the old $5.95
price, have had to modify their stand and
join the cut-price parade. As I predicted
last month, slumping sales figures of the
“holdouts” are gradually forcing them into
line. As I write this, there are still quite a
few record companies who seem grimly de-
termined to stand by the old price. I really
feel sorry for them, because it is a pretty
hopeless battle. This “holdout” situation is
having other effects. For one thing, many
records scheduled for release are being held
back, while production costs are being re-
evaluated, -and ‘‘reappraisals” on pricing
occupy the attention of sales directors.

In the midst of the price uproar, a totally
unexpected development startled the record
world. The great EMI Company of England
(Angel Records in this country) bought Cap-
itol Records for a reported $8,000,000. In-
siders say that the desire of EMI for a “pop”
catalogue in this country led to the acquisi-
tion. This “merger” poses some interesting
questions. Will the classical affiliations of
Capitol Records continue to record under
that label, or will they too become a part of
Angel Records? Or will they be abandoned?
The case of Italian opera recordings on the
Cetra label is slightly fantastic. Mr. Dario
Soria, astute mentor of the Cetra-Soria label,
sold out to Capitol Records a few years ago.
Then Mr. Soria became president of Angel
Records in this country, and now the Cetra
recordings have come full circle and are back
in the fold and presumably, under Mr. Soria’s
direction! You just can’t keep up with the
wheeling and dealing in this record industry!

The discount houses in New York are in
the midst of a real cat and dog fight and
some of the prices on records are fabulous.
You can get almost any of the major labels
for as little at $2.50, and some of the smaller
labels are going for $1.50-$1.98! Presumably
the same thing is happening in other urban
centers, so once again, I'll try to get in as
many reviews as possible, to help you in your

_buying. And once more, let me caution you
to check prices carefully, especially if you
are buying from a non-discount type of store.
I think the prices given here are correct, but
things change so swiftly they may be wrong.

Equipment used this month : Weathers arm,
oscillator, and cartridge; Components Cor-
poration turntable; McIntosh C108P preamp,
two 30-watt McIntosh amplifiers; Jensen
tri-axial speaker in Karlson enclosure; Elec-
tro-Voice “Georgian” speaker. Tape equip-
ment: Ampex 600 for monaural. Ampex
three-channel for stereophonic.

The opinions exDressed in this column are those of the
reviewer and do not necessarily reflect the views or opin-
ions of the editors or the publisher of this magazine.
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MASKARADE OVERTURE
Danish State Radio Symphony Orches.
tra conducted by Thomas Jensen. Lon-
don LL1143. RIAA curve. Price $3.98.

CONCERTO FOR FLUTE AND
ORCHESTRA
Danish State Radio Symphony Orches-
tra conducted by Thomas Jensen.

CONCERTO FOR CLARINET AND
ORCHESTRA
Danish State Radio Symphony Orches-
tra conducted by Mogens Woldike. Lon-
don L1.1124. RIAA curve. Price $3.98.

THREE MOTETS
Danish State Radio Madrigal Choir con-
ducted by Mogens Woldike.
COMMOTIO
Georg Fjelrad, organist.
1030. RIAA curve. Price $3.98.
EXCERPTS FROM MASKARADE
Danish State Radio Symphony Orches-
tra conducted by Thomas Jensen. Lon-
don LD9156. RIAA Curve. Price $2.98.

This month Loxndon unleashes a veritable
flood of new recordings by the modern Danish
composer, Carl Nielsen. London has cham-
pioned this composer’s works before and
rightly so, for this is certainly one of the
major talents in 20th century music. Before
heart failure killed him in 1931, Nielsen had
built up a formidable reputation in Europe
as a symphonist. The earlier recordings of his

~ 1st and 3rd symphonies on Londor and his

6th on the Mercury label, were well received
in this country, and this appreciation of his
genius has prompted this magnum issue.

In the short space of this review, I cannot
go into a detailed analysis of these works.
And in fact if T had the space, I'm not at all
certain it would be a good idea. For this
is very personal music that requires subjec-
tive listening, and your own particular
philosophic concepts. 1 am referring here
more to the 5th symphony than the other
works. All of Nielsen’s symphonies have had
“programs” ascribed to them, partly through
the composer himself (many of his sym-
phonies have titles) but mostly through the
agencies of other minds. In this Nielsen
might be likened to Mahler. However, there
the resemblance ends. . . . Mahler’s works
clearly show his obligations to Beethoven and
Wagner. Nielsen’s symphonies are among the
least derivative ever written. It is as if he had
never heard a symphony, before he himself
wrote one. The 5th symphony is in two huge
movements, and within that framework
Nielsen has composed music that has no
counterpart for sheer overwhelming power.
After the eerie and mysterious opening and
a dark-hued developmental section, about
half way through the first movement a side
drum begins a savage and insistent beat.
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London LL-’

Strings and brass take up a sonorous counter-
point along with a repetitive figure for high
woodwinds. Together this builds and builds
to one of the most awe-inspiring outpourings
of sound ever recorded. Quite possibly this
represents about the maximum dynamic range
it is now technically feasible to record. The
first movement ends quietly, but once again
power asserts itself in the second movement.
Here a slow and a fast fugue are orchestrated
to a climax of terrifying proportions . . . an
enormous burst of musical energy that leaves
an indelible imprint on the listener.

The flute and clarinet concertos are typical
of this composer. Completely unlike anything
you may have heard for these instruments,
they combine grace and wit with some
astringent, perhaps even acrid writing. The
side drum plays an important part in the
clarinet concerto, as it does in many other
Nielsen works.

The “Three Motets” are remarkable for the
polyphonic purity of their construction, hark-
ing back to the 16th century. In fact, in the
third motet there is a direct quotation from
Palestrina. In spite of this, the music is still
essentially modern in concept and could only
have been written by a 20th century com-
poser. The choral work is utterly beautiful
and the balance is so fantastically good, that
when it is heard through two speakers, the
effect is almost stereophonic. “Commotio”
was one of Nielsen’s last works and it is
interesting to hear his ideas on organ compo-
sition. Nielsen believed that much latter day
writing for the organ was vulgar, because it
was imitative. The composers were trying to
make the organ sound like an orchestra.
Nielsen based “Commotio’ on the structural
strength of a Bach “Toccata,” and it is thus
... from the opening fantasia to the closing
fugue and coda.

“Maskarade’” was Nielsen’s contribution to
comic opera, and the gay sparkling music of
these excerpts is in marked contrast to the
other works. The ‘“Maskarade” overture is
included with the 5th symphony to fill out
the disc and is repeated on the ten inch disc
of excerpts. Throughout all of these works,
the sound is magnificent. As has already been
noted with the 5th symphony, dynamics are
very wide indeed. The same applies to fre-
quency response and generally low distortion
content. String tone was particularly good
and Nielsen’s beloved woodwinds are repro-
duced with fine intonation and “liveness.”
The percussion, especially the all-important
snare drum, is remarkably clean and accurate.
There are a few pedal notes in “Commotio”
that hi-fi fans will find rewarding. All in all,
one of the most significant issues in recent
months, and one which should command the
attention of the more serious music lover.
Nielsen’s music is a unique experience, and
while it may take some acclimatization, it is
well worth the effort. The RIAA curve was
generally better with a little bass boost.
Surfaces were good.

FURTHER STUDIES IN HIGH
FIDELITY

Capitol SAL9027. RIAA Curve.
$4.98.

This is the successor to “A Study in High
Fidelity,” which has been a best-seller for .
Capitol. More or less on the same format
as the previous album, this is all musical in
content, one side being devoted to “pop”
material, and the other to classical. Most of
the material is excerpted from previously re-
leased albums, with two notable exceptions.
“La Bomba” was especially written for the
“pop” side, and the third movement of Carlos
Chavez’s “Toccata for Percussion” was espe-
cially recorded for the classical side. These
two are worth the price of admission. The
recording in both cases is close-up and the

(Continued on page 113)
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R e et

THE “GEORGIAN

HE complete illusion of reality in

music reproduction demands that

full consideration be given to the
generation of the widest frequency re-
sponse range possible in the speaker
system. This must be accomplished
uniformly and with reasonable efficiency
for reasons of practical economy; the
distortion which accompanies this wide
response range must be retained be-
lIow the threshold of the individual’s
perception. The intermodulation dis-
tortion threshold is on the order of 3%.

The “Georgian” utilizes the famous
Klipsch “K” horn with the special E-V
Model 15WK driver in the bass section.
An electrical network makes the first
crossover at 300 cps to a compression
type, horn-loaded, mid-low freguency
driver with 68” path length. From
1000 to 3500 cps, a special E-V diffrac-
tion horn, through an acoustical cross-
over, gives smooth, augmented treble
tones. These last two assemblies are
coaxially combined in the Model 848HF
unit as shown in Fig. 1. Above 3500
cps, the E-V “Super Sonax” very-high-
frequency driver takes over to provide
the extended high frequencies out to
and beyond the range of audibility.
This multiplicity of crossover points
and the specially designed crossover
network permits a smooth transition
from one section of the spectrum to
another. Besides, the “Georgian” is the
first loudspeaker system ever to in-
corporate a “presence” control as well
as a “brilliance” control.

The construction of the “Georgian”
is arduous and time-consuming, but the
results are commensurate with the ef-
fort. The factory-built product sells
for just under $500.00 but the home-
built system can be fabricated, com-
plete with drivers, for about one-half
this amount. The character of the
sound delivered is totally different from
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e HOWARD SOUTHER

Electro-Voice, Inc.

A

&

Complete details on the theory and construction of the

Electro-Voice loudspeaker system which utilizes the Klipsch

"K" type of indirect radiator for the extreme bass range.

that heard in prior systems, due prin-
cipally to the fact that all driving com-
ponents are compression operated. This
feature provides hitherto unobtainable
efficiency. Efficiency, in a way, is a cri-
terion of speaker excellence, for a sys-
tem which is 100% efficient possesses
little distortion and approaches perfec-
tion itself.

Interior Assembly or K" Horn

For the novice at woodworking it will
be better, perhaps, to consider using
hardwood plyboard for the construc-
tion of the rather complicated bass
horn. Sanding the cut edges smooth
will be facilitated and a misdirected
nail will have less tendency tc split the
14" sections. To insure a complete un-
derstanding of the construction and
also to acquire approximate templates,
it is recommended that the pieces be

Fig. 1. Cross-sectional view of the E-V
848F compound coaxial midrange assembly,
showing how the frequencies above 1000 cps
are propagated from one side of the dia-
phragm through the smaller diffraction horn,
and how the lower frequencies are loaded
by the larger horn with a 68” path length.
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laid out (Fig. 2) to scale on large
sheets of corrugated cardboard. Al-
lowing for a difference in thickness of
1,7, these sections may then be put
together with gummed tape, insuring
a saving by minimizing miscuts of the
the expensive lumber.

After this has been accomplished,
use the templates as a guide and lay
them on top of the 4’'x8 plyboard
sheets so that the least waste is ef-
fected. After checking measurements
carefully, draw in the outline of the
various piece parts and saw them out
completely before attempting any as-
sembly whatsoever.

Sand all edges. All mating edges
should be sawed as straight as possible
and then sanded smooth, This will
guarantee a tight fit and prevent air
leaks in the final horn. A tight fit is
especially necessary in the case of the
two critical cavities leading to the back
of the driver cone.

Step No. 1: Assemble first the top
and bottom units, details 7 and 8, to
which are attached the wedge-shaped
horn surfaces. (Drawing reference F
-——details 18, 19, and 22.) By sawing
the compound angles after assembly, a
proper fit later will be assured. Use
either “Weldwood” or ‘“Woodlock”
glue and when nailing together as
specified, make certain that the glue
oozes out uniformly from the joints as
the pieces are butted together. Assem-
ble the two sides (details 2 and 3) to
the top and bottom sub-assemblies,
making certain that side detail 2 is on
the left side of the unit when looking
at the front.

Step No. 2: Form the two side chan-
nel sub-assemblies, shaped like boom-

(Continued on page 62)
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Fig. 2. Mechanical details of the various piece parts required in the construction of the Electro-Voice “Georgian”.
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Fig. 3. Complete construction drawings for the
component parts of the Klipsch type “K” bass LiP Di .A:_Cm w'
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erangs, which constitute part of the
throat section. (See G—details 14, 17,
and 20.) Fix these in position on the
front sub-panel, detail 15, and fabri-
cate the remainder of the throat sec-
tion by adding details 4, 9, 10, and 11.
Fill all crevices with a generous appli-
cation of glue. Before going further,
double check these joints, as they will
soon become inaccessible.

Step No. 3: Now carefully sand and
recheck for smoothness the edges of
the sloping boards and wedges which
form part of the rear compartment of

the 15WK very-low-frequency driver.
© (Details 16, 21, 22, and 24.) Assemble
these parts to the back of detail 15.
Insert this assembly into the previ-
ously formed outer assembly consisting
of sides, top, and bottom.

Step No. 4: Now apply the two tri-
angular fillets (detail 25) on the for-
ward edges of details 2 and 3. These
are used to strengthen and support the
front board. All surfaces must be flush
across the front of the bass horn before

applying detail 1, the front board. This
is the most difficult operation in the en-
tire construction because it is hard to
see after applying the front board
whether there are leaks due to mis-
mating of the surfaces. Add wedges,
detail 13. Do not mount the front board
yet.

Step No. 5: The hardware should be
inserted which will allow the 15WK
mounting board to be clamped into po-
sition. Detail 23 is a guide runner to
facilitate insertion of the 15WK on its

‘mounting board. This is not absolutely

necessary. The carriage bolts should
be staked into the back to prevent their
coming out later and falling down into
the interior should the driver need
servicing. Carefully glue and nail on
the front (detail 1) making certain
that all surfaces mate perfectly and
that sufficient glue is used to insure an
absolute air-tight seal of all joints.
Step No. 6: The bass enclosure is
now complete except for testing. Make
a duplicate of the cover or door for the

low-frequency driver, detail 12, and
also a duplicate of the 15WK mounting
board, detail 9. In detail 12 provide a
valve or seal so that air may be forced
into the interior and then sealed off.
Provide also a “U” shaped piece of
glass tubing inserted through another
hole in this board and seal off with
wood dough, clay, or putty. Dupli-
cate detail 9 should be solid, without
the throat opening, but with a rubber
gasket as shown. Place water in the
“U” shaped tube and force air into the
15WK back chamber until the water
rises an inch or so in the glass tube.
Remove the air pressure and seal off
the inlet. The water should remain ele-
vated in the tube a minimum of five
seconds. If the fall of the water is
more rapid than this, check for leaks
with a flashlight on the interior and
with a helper outside to observe the
cracks. Paint the bass horn flat black
if a decorative shell is to be used so
that the horn will not show through
grille cloth. (Continued on page 94)
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RECORDED “ECHO”

open new fields for school and civic

musical programs: cathedral-like
acoustical effects from a small chorus

. ethereal solo voices . . . dramatic
orchestral performances. Professional
“production numbers” can be staged
with minimum sound equipment. Al-
though the tape recorder brought in-
expensive recording to groups and in-
dividuals, few realize the machine’s
possibilities in creating—not recordings
—but special musical effects. Outlined
here is one such effect which, with its
many possible variations, will give the
amateur producer something unique
for stage, radio, or athletic field pro-
grams.

Basically the tape machine is used
to cause additional controlied “live-
ness,” or “brilliance.” This may be
slight, or may approach an actual echo
or reverberation. Thus a small chorus
in a small auditorium seems to be sing-
ing in a great cathedral. A solo voice
or instrument can rise celestially above
a chorus or orchestra whose music is
heard in normal acoustical perspective.
A narrator’s voice can reverberate dra-
matically. Experiments will show other
applications in musical shows as well
as in vocal echo chamber effects for
plays and programs.

Principally, you’ll neced a tape re-
corder and an amplifier. The amplifier
may be a public address system unit
or almost any other capable of op-
erating a loudspeaker from micro-
phones. It must have two separate
microphone input channels; they may
be either high or low impedance. The
tape recorder must meet several re-
quirements. Refer to Fig. 2 for an
illustration of one general type ma-
chine. Note that the tape leaves the
supply reel (1) at left. It passes over
the erasing head (2) which removes
the previous magnetic patterns. Next
the tape crosses the recording head (3)
then moves over a “capstan’”’—or wheel
—(4) which pulls the tape along and
determines its speed of travel. The
take-up reel (5) stores the tape for re-
winding and playback. On playback
the tape travels the same path but with
the erase head idle and the recording
head becoming a playback pickup. (The
crasing head and recording head may
be mounted in a single housing, but a
close examination of the surface over
which the tape moves will show two
separate heads contacting the tape.)
The same amplifier within the ma-
chine serves in turn as recording driver
and playback amplifier.

For the special effects to be described
a lape recorder must have an addi-
tional head, making three in all: crase,
recording, and a separate playback.
Some of the more expensive machines
already have this arrangement. If your
machine is of this type you may bypass
the next four paragraphs which deal
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AHOME-TYPE tape recorder can

ADDS REALISM

T0 MUSIC

By JACK THORNTON

Fig. 1. The actual wiring
has been replaced by
white cords for purposes
of illustration. Additional
pickup is seen above reg-
ular heads. Steel spring
. under a head mounting
bolt holds the extra head
in place. See article.

Your home tape recorder can, with slight adjustment, be

used to provide interesting and dramatic "sound effects.”

with adding an auxiliary head to other
machines.

Referring again to Fig. 2 you’ll see
the tape is exposed along its path of
travel from the recording-playback
head to the capstan and take-up reel.
This is necessary in adding the extra
head. In many machines the tape is
readily accessible. In others it may be
exposed by removing a metal housing.
With a few machines the tape runs in
a slot which is an integral part of the
recorder’s top surface. This arrange-
ment is not adaptable unless the tape
is accessible from below, from inside
the machine.

A further requirement demands that
there be space between the machine’s
existing record-playback head and its
drive capstan, or between the drive
capstan and the take-up reel. About
an inch-and-a-quarter to an inch-and-
a-half space is needed, depending on
the size of the extra head. Fig. 1 will
give you an idea regarding the space
required and the mounting of the ad-
ditional head. It should not be more

Fig. 2. A tape recorder of the type suit-
able for adaptation. The numbers on the
pholo are referred to in the text proper.
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than two inches from the existing head
for best results.

If your machine fills these require-
ments you're ready to proceed. The
extra head should be a single one—
playback only. A full-track model is
preferred and of the smallest possible
physical size. Before ordering, check
the amplifier you plan to use as a part
of this setup. Note whether it has high-
impedance microphone inputs, or low-
impedance. (A radio repair shop can
clear any doubt about this.) Obtain a
playback head to match the amplifier’s
microphone input impedance. Many
makes and models in pickup heads are
available. It is suggested that you out-
line your needs to a local radio techni-
cian. Usually he will have catalogues
describing heads in some detail and
often picturing them. In high-imped-
ance design the full track unit for a
Concertone machine is a possibility.
Brush manufactures a pickup in low-
impedance rating.

Mount the extra head about one-and-
one-half to two inches past the existing
record-playback head if possible. The
additional head of the machine in Fig.
1 is clamped down with a steel spring
held under one of the original-equip-
ment head’s mounting screws. If space
is available, the extra head may be
mounted with wing-bolts through a slot
cut in the machine’s top surface. This
will allow adjustment of distance for
best effect. Take care that the pole-
pieces on the working surface of the
head contact the tape squarely. Then
1o the electrical terminals on the head
attach a shielded wire of the type used
to connect a phonograph pickup with

(Continued on page 121)
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Although this compact
shield can measures
only 17/18” x 174"
x 4%”, it contains
all the essentials for
u.h.i. operations,.

If you have been scared away from the wonderland of u.h.f.
by the seeming complexity of the circuitry, this is for you.

This unit can be used as a transmitter, receiver, transceiver,

local oscillator, signal generator, or other whf. gear.

300 me. with its pocket-sized anten-

nas of high gain. Because vacuum
tubes of conventional design as used
in conventional circuits fail to func-
tion at these frequencies, special tech-
niques must be adopted.

These techniques go by the nick-
name ‘“plumbing.” This word fright-
ens away many would-be u.h.f. experi-
menters because it suggests machine
shops rather than standard construc-
tion methods. A simply constructed
unit that could serve as a basis for
u.h.f. experimentation is what is really
needed. If the would-be experimenter
could use the same plumbing for both
transmitting and receiving and still be
able to use this plumbing when he tries
something more advanced, he might
be encouraged to work in the ultra-
high frequencies. It is for this group
of experimenters that the unit to be
described was developed.

For the desired variety of circuit
applications only the essential u.h.f.

'I'HE wonderland of u.h.f. begins at

ANTENNA [R]

elements remain constant. The unit
must contain these essential u.h.f. ele-
ments. All components entering into
the u.h.f. phase of the circuit must be
included while the d.c. and lower fre-
quency elements should be external,
subject to the whims or ideas of the
experimenter.

For the essential circuit, a parallel
line is placed in the. plate circuit of a
double triode with each plate driving
one side of the line. The grids are tied
together and a u.h.f. choke for power
connection is provided. The heater and
cathode have u.h.f. isolation from the
exterior. The u.h.f. unit is then com-
plete. (Fig. 1.) All one has to do is
feed in the correct d.c. (or low-fre-
quency quench in the case of a super-
regenerative receiver) and out comes
the desired result. It is as simple as it
sounds. The u.h.f. circuit proper is
inside the unit, out of trouble and,
hence, one can treat the unit with no
more difficulty than one treats a stand-
ard circuit element. Indeed, it is con-
venient to think of the unit as one cir-
cuit element complete in itself.

Fig. 1. Circuit of the basic unit as dis-
cussed by the author. When the circuit
of Fig. 2A is added to this unit, trans-
mitter operation is obtained. For receiv-
er use, the circuit of Fig. 2B is added.

RFC}

C1—1.5-7 ppfd. ceramic trimmer capacitor

Li—2" hairpin of #26 d.c.c. wire

Le

RFC+—20 .
(See text)

RFCa—22 .
(See text)

RFCs—Dual unit, 15 t. ea., two wires #26
d.c.c. interwound on V4" form

#26 d.c.c. wound on V4" form

#26 d.c.c. wound on V4’ form
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BASIC UNIT |
 FOR 420 MC. -

By E. J. GAUSS, WoEOS

As a transmitter or oscillator it per-
forms quite well. Useful output has
been obtained at frequencies as high as
548 me. (with C, in Fig. 1 removed).
For this higher limit, tube variation is
noticeable. Some 6J6’s oscillate at
higher frequencies than others. In the
amateur band, with its top at 450 mc.,
little trouble is encountered as it is
far enough below the limit of oscilla-
tion. In the circuit suggested in Fig. 1,
0.3. to 0.4 watt of useful output can
be obtained with a plate current of
25 ma. and a voltage of 150. A little
output goes a long way at this fre-
quency and it should be remembered
that antenna gains of 20 db are not
too hard to obtain.

As the described operation gives a
plate dissipation of just short of four
watts, continuous operation is not ad-
vised. For continued operation the
plate voltage should be lowered to re-
duce the dissipation to below three
watts. Even so, the unit behaves well
in normal c.w. or push-to-talk tele-
phony since the off periods allow the
tube to cool down, keeping the average
dissipation below the ideal maximum
of three watts. For radiotelephone
operation the transmitter should be
plate modulated for best results. A sin-
gle 6AQ5 or 6V6 will supply ample
modulation. A choke works satisfac-
torily in place of a modulation trans-
former and may be a filter choke with
a high enough (60 ma.) current rating.

As a receiver the unit lends itself to
service as a superregenerative detec-
tor. It is suggested that an external
quench coil should be used as shown in
Fig. 2B. The quench frequency should
be between 400 ke. and 4 mec. or about
Yiooo to Yoo of the signal frequency.
The detector is used like any other
superregenerative receiver with the
exception that antenna coupling is
fixed and not variable.

As a test oscillator or as part of a
transmitter of higher power the unit
can be run continuously with 150 plate
volts only with forced air cooling. The
alternative is to use a lower voltage.
At 100 volts the dissipation is about
1.5 watts but, of course, the output is
down too.

The unit is constructed between two
bulkheads in a standard shield can
1%6"x17% "x4%"”. The lower one is
made from 4-inch lucite and supports
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the tuned line, the tuning screw, and
the output hairpin. The upper bulk-
head is made from sheet aluminum
and supports the tube socket and the
power terminals.

The line is made from two pieces of
Y -inch copper tube 2% inches long.
One end of each is slotted with a hack-
saw for about % inch. The tube is
then squeezed back together with
pliers, the joint soldered, and the in-
side tapped with a standard 8-32 tap.
If a 10-32 tap is available, the tube
diameter need not be reduced in this
way. Similarly if rod rather than tube
is used, it may be drilled and tapped
in any convenient way.

The sliding contact is made from
two small strips of phosphor bronze
easily salvaged from the wiper con-
tacts of a discarded broadcast tuning
capacitor. The bronze wipers are
sweat-soldered to a small bushing and
the joint is reinforced with a few turns
of copper wire. Fig. 3 offers a detailed
view of the wiper and parallel line
assembly. The wipers are bent so that
they give positive contact on the cop-
per tubes. An 8-32 two-inch screw is
placed through the wiper assembly, a
nut is screwed down tight enough to
prevent excessive play but loose enough
to permit free rotation of the screw,
and the nut is soldered to keep it
from working loose.

It is easier to solder the tube socket
‘to the line before it is mounted on the
bulkhead. Care must be taken to keep
the soldering neat and symmetrical.
Much u.h.f. energy can be lost through
sharp burrs or excessive blobs of
solder. The socket is then mounted
on the metal bulkhead and the chokes
are added. The most convenient way
of making the chokes is to wind them
on cellulose tape. This method was
fully described in the author’s article,
“Make Your Own U.HUF. Chokes,”
May 1953 issue of Rapio & TELEVISION
NEwS.

The loop assembly has three parts,
i.e., a piece of No. 26 d.c.c. wire, and
two tube socket lugs. Suitable lugs
can be obtained from a tube socket—
loctal molded types offer a good
source. These are placed in the drilled
holes of the lucite bulkhead as shown
in Fig. 4. The lugs are then heated
with a soldering iron to force them the
rest of the way through the plastic.
The resulting terminals are straight-
ened if necessary before the lucite
cools and the loop is soldered on, care
being taken not to force the lugs out
of line.

The unit is then mounted in the can.

The best circuit for frequency de-
termination is that shown in Fig. 2A.
Lecher wires are attached to the loop
terminals and a milliammeter is placed
in the plate as indicated. Nodes are
shown by variations in plate current
rather than by the conventional light
bulb. First, with the shield can re-
moved, the tank capacitor (Ci, Fig. 1)
is adjusted to bring the oscillator into
the desired range. Then with the shield
replaced the final measurements are
made. It is important that in these
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W/

I =

+ 150V COMMON 6.3V.

(A)

R:—2000 ohm, V5 w. res.

R:—47,000 ohm, V5 w. res.

Rs—20,000 ohm wirewound pot

R;—ZZ_,OOO ohm, 1 w. res.

Cr—100 pufd. mica capacitor

Co—Sce L1, Le

Cs—250 pufd. mica capacitor

L1, Lz, C2—Quench coil. Can be either an i.f.
trans. with plate winding removed and 50 ¢,
wound back for Lz (Ce, L1 are the original
grid tank), or a broadcast antenna or inter-

+150V. COMMON
(8)

stage coil, in which case Ce would be a fixed
mica capacitor of about 250 pufd. capacity.

Fig. 2. (&) Circuitry to be added to the basic circuit of Fig. 1 to provide

transmitter operation.

(B) Quench circuit for receiver operation.

For AM

modulation of the transmitter, the modulation choke or transformer is used
in place of the key. The receiver may be connected to an «.f. amplifier by
replacing the headset with a plate-to-grid qudio frequency transformer.

final measurements the shield he left
on as the frequency will be somewhat
different with the shield removed. Im-
portant relationships to be remem-
bered for the Lecher wire measure-
ments are: 400 mc. =14%"”; 420 mc. =
14%5"; 450 me. =13%"; and 500 mc. =
111944,

The unit can be used as a transmit-
ter, a receiver, a transceiver if you
wish, a local oscillator, a signal gen-
erator, or what have you. With such a
unit the door is opened for the serious
uw.h.f. experimenter. —30~

—>

Fig. 4. Detail of method for mounting lugs
for the antenna loop. The hole is drilled
to a depth of 3/16” in the %" plastic.
The hole diameter should be lorger than
the clip part of the lug allowing expansion
when the plug is inserted. Refer to text.

I

DRILL DRILL &
FOR LUG COUNTERSINK

Fig. 3. Layout of the lucite bulkhead and
the parallel line assembly used in unit.

Three views of the unit. Photograph at left is the disassembled view showing the
tank capacitor, antenna loop, and ventilation holes drilled in shield. A hole

is also drilled in the top to allow tube clearance.

In the photo at top right de-

tails of the parallel line resonator and wiper contacts are shown. Feed-through

insulators support the power i{erminals.

In the botiom photo, the holes are

drilled in the side of the shield can to allow access to the power terminals.
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By BILL BOUIE

Part 2. The electric guitar amplifier and pickup have
a few peculiarities which can make their servicing a
tough problem if you don't know the tricks given here.

AST month’s article discussed how
I- most electric guitars operate, what
frequently goes wrong with them,
and what to ask the owner who brings
one to your shop for servicing. This
article will tell how to track down
defects in guitar operation and how to
cure specific troubles.

Equipment Required

The equipment required to service
and repair these instruments is no dif-
ferent from what you commonly use.
If your test rack contains a v. t. v. m.,
audio generator, oscilloscope, distor-
tion analyzer, etc., which you normally
use, fine, you can use them on electric
guitars, too. But if your shop doesn’t
have this array of test apparatus, you
can still do OK with a multitester, the
400-cycle (or other) audio signal from
your r.f. generator, and a tube tester,
together with some common sense.

While the following items are not
test apparatus, they do come under the
heading of equipment required. If you
find your work on electric musical in-
struments warrants it, keep one or two
spare amplifiers on hand for use as
substitutes. Then when the customer
brings in his amplifier for repair, he
won't lose time off his job if you can’t
give it back to him the same day. You
can lend him one of your spares to
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keep him working until his own equip-
ment is ready. Your spare amplifiers
should be 10- or 15-watt jobs working
into a 10- or 15-inch speaker. Both
amplifier and speaker should be housed
in a neat-looking cabinet. The ampli-
flers used with electric guitars are
usually in full sight of the public and
a beat-up looking job would be an eye-
sore.

Make up two or three connecting
cables and keep them handy in the
shop. These should be made of stand-
ard microphone cable, about eight or
10 feet long, with a microphone plug at
each end. Youll find them handy as
substitutes when making preliminary
tests. Also carry a small supply of the
standard replaceable parts used in mu-
sicians’ amplifiers. This will save you
a couple of days of waiting for a re-
placement to come in from the parts
distributor. You can’t stock every-
thing, but a little experience will tell
you which parts to keep on hand for
quick repairs.

There is one more item. A large,
soft piece of thick cloth is required to
place the guitar on when working on
its circuits. An old army blanket will
do very nicely, but keep it clean and
free from bits of metal, screws, ete.
As stated previously, electric guitars
can be quite costly, and you won’t feel
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Fia. 1. Two differeni electric guiiars, one
with o single pickup {lefl] ond ene with
iwo pickups {right), are shown with an
amplifier and specker console containing
six speakers lor good oedle and volume.
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very good about it if one of them is
scratched or otherwise damaged in
your shop—and neither will your cus-
tomer. Guitars are beautifully finished
instruments and you can’t put them
down just any old place on the work
bench without scratching them.

Preliminary Tests

If it is not readily apparent which
unit is at fault, a series of short pre-
liminary tests will quickly isolate the
defect to either the guitar, the ampli-
fier, or the connecting patchcord. Make
these tests while questioning the cus-
tomer about the complaint.

Connect the amplifier to the power
line and turn it on, assuming, of
course, that conditions deem this feas-
ible. Plug one end of the patchcord
into the amplifier and tap the end of
the free plug with your finger. A loud
hum from the speaker indicates that
the amplifier is passing a signal. If no
hum is heard, the patchcord may have
broken connections. Substitutc a new
patchcord, if one is available, or make
a continuity test on the suspected ca-
ble with your ohmmeter. If the patch-
cord is OK, then the defect is in the
amplifier.

To make a quick check on the
pickup circuit, connect the guitar to a
spare amplifier, or plug a headset into
the output jack on the instrument.
Striking the strings and manipulating
the volume control will produce sounds
if the pickup circuit is operating. If a
headset is used, the unamplified sounds
from the pickup will be quite weak,
but a little experience will enable you
to judge the general condition of the
pickup circuit. No sound output indi-
cates a defect in the pickup circuit,
assuming that electric-type strings are
used on the guitar.

Most of the troubles in the connect-
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ing cable result from loose or broken
connections at the plug terminals. Cut
off the old leads and make a new set
of connecting leads on the end of the
cable. Don’t use the twisted end of the
shield braid to connect directly to the
plug. Instead, cut off the exposed braid
to a length of about one-quarter inch,
twist a couple of turns of solid hookup
wire around the exposed braid and
solder it in place. Connect the free end
of the hookup wire to the ground ter-
minal on the plug. The center conduc-
tor goes to the center terminal on the
plug. See Fig. 2 for the proper way to
connect the cable leads.

When replacing plugs, use the
shielded metal microphone plug, in-
stead of the kind with the Bakelite
shell, to eliminate possible hum pick-
up. For cable replacements use stand-
ard single-conductor, shielded micro-
phone cable.

Repairing the Pickup Circuit

Breakdowns in the pickup circuit in
the guitar are rare occurrences. The
most common defect encountered is a
noisy remote volume control, caused by
dirt and corrosion forming on the resis-
tance element. Cleaning the control
with a good cleaning liquid containing
a lubricant will restore noise-free op-
eration for an indefinite period, since
the lubricant in the cleaiier prevents
corrosion from forming again on the
element.

A quick continuity test on the pick-
up circuit and a check on volume con-
trol action can be made without re-
moving any part of the pickup circuit.
Simply insert a microphone plug, shell
removed, into the output jack on the
guitar and connect an chmmeter across
the terminals. Rotating the volume
control will vary the reading in ac-
cordance with the degree of volume-
control resistance in the circuit. With
the control set for maximum volume,
any reading above a few thousand
ohms indicates an open or high-resis-
tance lead in the pickup coil. An open
in the pickup coil places the ohmmeter
directly across the output terminals of
the volume control and it is this re-
sistance that would be indicated.

To remove the pickup unit, all the
strings should be taken off the guitar.
You might ask the customer to take
off the strings, since he will probably
prefer to do it, anyway. With the
strings off, remove the pickup mount-
ing screws and lift it up and out. Two
soldered connections attach the pickup
to the associated circuit. An open or
short in the pickup can be determined
by disconnecting one lead and connect-
ing the chmmeter across the pickup ter-
minals. In case an open circuit is indi-
cated, this will usually be found at the
point where the two external connect-
ing leads are soldered to the fine wire
of the coil. Unwind the external leads
the necessary few turns and make the
repair. Extensive unwinding of the
pickup coil is not recommended if the
defect appears to be deep inside the
windings. In this case, the manufac-
turer would prefer that you return the
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pickup unit to the factory where the
job can be done according to his speci-
fications.

(One manuufacturer Iis quick to
point out that, “When the pickup de-
vice itself, that is, the magnet and
coils, is encased in a metal covering,
the repairman should never attempt to
pry apart the covering and the base
plate if they are soldered or otherwise
sealed together. Repairmen do this re-
peatedly to see if the fine wire leads
coming off the coils and passing to the
outside of the containing receptacle
are broken. There seldom is a break-
age of this nature, but after the re-
pairman has pried the container apart,
there is bound to be a broken wire, so
fine that it can not be restored to
working order.”)

Usually, the leads on the volume and
tone controls are long enough to per-
mit maneuvering them individually
over to the pickup mounting hole
where they can be worked on. This
applies also to the pickup selector
switch when multiple pickups are used.
But in cases where the leads are too
short to permit this, the entire pickup
circuit must be removed. Remove all
mounting nuts and the controls, jack,
and switch will drop into the body of
the guitar. The whole circuit can then
be pulled up through the pickup
mounting hole.

All replacements made should have
the exact values of the manufacturer’s
original parts. Be sure that your vol-
ume and tone controls have the right
taper, usually indicated by a code let-
ter on the body of the control.

Fig. 3 shows schematic diagrams of
two dual pickup arrangements, which
permit selection of either pickup, or
the simultaneous use of both. Fig. 3A
shows individual volume and tone con-
trols for each pickup. In Fig. 3B, the
controls are common to both pickups.
Note, also, the use of a remote treble
tone control consisting of the .5-meg-
ohm rheostat across the .002-pfd. ca-
pacitor.

Remounting the pickup circuit in the
guitar calls for a little patience and
ingenuity, since the parts must be

Fig. 2. Shown here is the correct way
to connect single conductor. shielded
cable to a microphone plug. Note that
the shield is not brought to the screw.

VOLUME
PICKUP, 5°°K| e

No |
SToNE
t—— 500k

— 5
‘E;)z ?gﬂ; BOTH PICKUPS ARE
500K [ IN CIRCUIT WiTh

SWITCH POSITION SHOWN

PICKUP
No 2

VOLUME

{A)

SELECTOR
SWITCH

VOLUME 250% 500k
TONE TREBLE

002
= oo
T
.02
500K ‘% =

(Bl

Fig. 3. Schematic diagrams of dual-pick-
up circuits used in Gibson electric guitars.
In (A). individual volume and tone con-
trols are used for each pickup. In (B).
a single set of controls serves both.

“snaked” back into the proper mount-
ing holes. The remote controls can be
worked into place by means of thin
carpet thread or radio dial cord. Insert
an end of the cord down through the
control mounting hole and bring it up
through the pickup mounting hole.
Twist the cord around the shaft or
body of the control so that it can be
pulled over to and up through its
mounting hole. Hold the top of the
control with long-nosed pliers and re-
lease the cord. Working with the gui-
tar turned face down may facilitate
the job. Don’t scar the instrument
when tightening the mounting nuts.
This same method may be used to
mount the selector switch and the out-
put jack.

Other convenient methods for re-
mounting controls may occur to you in
the form of jigs which can be easily

A console-type Hawaiian electric guitar is shown here. The guitar sitting atop the
box has a single pickup: the box contains both the speaker and the amplifier unit.

www americanradiohistorv com


www.americanradiohistory.com

constructed. A simple jig for snaking
the output jack into place can be con-
structed from part of an old ‘micro-
phone plug and a two-foot length of
stiff wire. :

Repairing the Amplifier

Bench tests on the amplifier can fol-
low any of the routine test procedures.
Tubes are the first suspects. It might
be practical to test all tubes first, since
you will have to test them anyway.
Make a record of the condition of each
tube, a copy of which should be given
to the customer later.

Power supplies normally come next.
Make a resistance check for possible
shorts, then a voltage check for proper
supply voltaze values. This clears the
way for step-by-step stage analysis.
But first you should check the loud-
speaker. Disconnect one lead at the
speaker terminals and connect an au-
dio signal across the speaker leads to
the voice coil. Press the cone slightly
while listening to the output. Some-
times, one of the thin leads going to
the voice coil will separate causing
a dead or intermittently operating
speaker.

If the speaker is OK, it can be used
as an audible output indicator while
you inject your audio signal into the
plate and grid of each stage, working
back toward the input, until the defec-
tive stage is found. If you are well
equipped with signal-testing apparatus
and you wish to take gain-per-stage
readings or distortion checks as you go
along, by ali means do so. The meth-
ods indicated here are only suggestions
and are not intended to supersede your
own tried and true procedures. How-
ever, a test on the power supply and
the loudspeaker should always precede
any stage-by-stage analysis.

Be especially critical of all coupling
capac.tors. They are a common ail-
ment and a ripe source of intermittent
troubles. Also, look for any discolora-

tion among the resistors, indicating ex-
cessive heating from possible overload.

Don’t assunie that the trouble is the
result of ‘“bugs” in the circuitry and
start redesigning the set. Design
“bugs” are taken out by the manufac-
turer long before his equipment goes
into production. Of course, if the cus-
tomer- wants some modern circuitry
built into an old amplifier, that’s an-
other story.

When the defective stage is found, a
voltage and/or resistance check will
quickly locate the faulty part. Use
exact replacements, or equivalent parts
of high quality to make the repair.

Typical Amplifier

Fig. 4 is a schematic diagram of the
Gibson model GA-30 amplifier. This
popular amplifier provides an output
of 14 watts, using two Jensen speak-
ers, one eight-inch and one twelve-
inch, for true tone reproduction over a
wide range of frequencies. Four input
jacks accommodate three electric in-
struments and one microphone. Sepa-
rate volume controls are used for the
microphone and for the electric instru-
ments.

A type 6SL7 phase-inverter tube
feeds a pair of 6V6GT’s in a push-pull
output stage. The d.c. for the heaters
is provided by the drop across the bias
resistor in the common cathode circuit
of the 6V6GT output tubes. A feed-

back loop from the speakers connects .

to the cathode of the 6SJ7 instrument
input tube. Control of the feedback
frequencies is provided by a switch
which cuts in or shorts out the .0007-
pfd. feedback capacitor. Bass and
treble tone controls are incorporated
in the input to the first triode of the
6SL7 phase inverter.

The amplifier is powered by a 5Y3-
GT. The a.c. line is fused with an AG
two-ampere fuse. Input jacks and all
controls are mounted on a common
panel on the lower back of the cabinet.

L
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Schematic diagram of the Gibson
GA-30 14-watt amplifier using two speakers.
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Some amplifiers contain a novel cir-
cuit arrangement that can be cut in
and out at the will of the player. This
is a special oscillating circuit which
modulates the output stage to provide
a sustained tremolo effect on the out-
put tones. The tremolo effect is turned
on and off by a remote switch.

It is assumed that while trouble-
shooting the amplifier, you were on the
lookout for such things as badly dis-
colored resistors, capacitors with leaky
wax impregnation, frayed wiring, noisy
volume controls, and the like. Make a
list of all these sources of future trou-
ble and inform the customer that the
items should be replaced, if he is to
expect trouble-free operation. Quite
often, this will lead to a complete
overhaul, especially if the amplifier is
an old one. But use your judgment in
this. It’s a bit foolhardy to attempt a
major overhaul if the amplifier is on
its last legs. You'll either have to re-
build it completely at quite a cost, or
find yourself “married” to an unpre-
dictable headache.

After repairs have been completed
on the amplifier, it’s a good idea to do
a bit of housecleaning on it. Clean all
the dust and dirt from the chassis and
cabinet. Wipe off the tubes with a clean
damp cloth. Tighten all loose nuts,
screws, and mountings, especially the
chassis and speaker mounting nuts.
Polish the cabinet a bit to brighten it
up. These things take only a minute
or two, but you'll be surprised what
they mean to the customer. He may
not have the technical know-how to
fully appreciate what you did to fix his
amplifier, but he'll certainly be im-
pressed if you hand him back his
equipment shining like new.

The final check on the equipment is
always made by the customer. Make
sure there are no loose objects lying
around to set up acoustic rattles and
buzzes when he hits a full chord at
high gain, then sit him down in a
corner and let him work out on the
instrument. Put the amplifier on the

_floor where it is normally played, in-

stead of parking it up on the test
bench or counter.

Make a point of submitting to the
customer a detailed list of all work
done. Provide him, also, with a check
list of general conditions existing in
the equipment, together with your own
recommendations, if any.

Getting the Business

Probably one of the best ways to
obtain business is to visit the local
musicians’ union offices and put a
small sign on the bulletin board an-
nouncing that you specialize in the re-
pair of electric musical instruments.
Also, you might consider running an
ad in the union house organ.

Small signs in the windows of music
stores will be helpful, and, of course,
put one in your own window. Be sure
to call on all music stores and leave
business cards with them.

The best advertisement of all will
probably be word-of-mouth recommen-
dation from satisfied customers. —{30—
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T ARE YOU

5 3

FOR

By JOSEPH CHERNOF

ers were to attack our country?

How do you find out quickly what
is happening and what to do? This is
one of the major problems facing our
Civil Defense authorities today. It has
been generally agreed that, in case of
attack or other emergency, cities would
be evacuated as rapidly as possible, but
the question still remains as to what
happens to the evacuated people after-
wards and how instructions and infor-
mation are to be communicated to
them. The best answer to date is Conel-
rad. Briefly, what Conelrad means is
that during times of emergency, all TV
and FM broadcasting stations will re-
main off the air. Every AM broadcast-
ing station in the country will either
go off the air or shift its transmitter
frequency to one of two frequencies;
i.e., 640 or 1240 ke.

The system is officially entitled “Plan
for CONtrol of ELcctromagnetic RADi-
ation.” This step has been found nec-
essary to prevent any possibility of
encemy planes or guided missiles being
navigated by homing equipment tuned
to the operating frequency of a broad-
casting station in the vicinity of the
intended target location. By having all
AM stations in the country operate on
one of these two frequencies, no fre-
quency-of-radiation homing device will
be able to function properly. Enemy
bombers that might have planned to
use the signals from some of our pow-
erful clear-channel radio stations, such
as KFI in Los Angeles or WJR in De-
troit, for navigational markers would
find nothing but a jumble of signals at
640 and 1240 ke.

A further refinement of Conelrad
now under development would provide
that each station in a community be
on alone for a few seconds at a time,
then transferring control to another
station in the same area. but always
maintaining the same program mate-
rial. This would protect against the
possibility of an enemy aircraft riding
the beam in on an extremely powerful
station in a particular area.

It would seem that the responsibility
of the individual citizen and particu-
larly of the electronic technician and
experimenter would be to provide
themselves and their familics well
ahead of time with some means for re-
ceiving Conelruad broadcasts under any
or all cmergency conditions. This
means exact calibration marks on the
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WHAT would you do if enemy bomb-

READY
LRAD?
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The “Conelrad” receiver in opsration. A
hearing-aid type earpiece and small plas-
tic box comprise the entire receiver.

The transistorized receiver housed in its
plastic case. Power requirements are very
low and battery life is, as a result, long.
For maximum sensitivity and best possible
performance, use as long an antenna as you
can and incorporate a good ground system.

Construction details on a personal receiver which tunes the
640 and 1240 kc. Civil Defense bands, is compact, and cheap.

dials of home and car radios so that
either may be easily and quickly tuned
to 640 or 1240 ke. if necessary. Do not
depend on tuning your radio to these
frequencies at the time of emergency
since most stations will not be on the
air continuously and it would be al-
most impossible to keep tuning about
the dial until one is picked up.

The calibration may be done very
easily using any r.f. signal generator,
but if one is not available, many sta-
tions throughout the country run fre-
quent Coneliad tests, so by contacting
your local radio station, you should be
able to find out at what times and at
what frequencies such tests are being
conducted.

It would also be highly advisable to
have available at all times a portable
battery-operated radio. The average
portable radio is fairly cumbersome to
carry about over any appreciable dis-

tance and its power requirements are
high enough to make it impossible to
keep in cperation continuously. A bet-
ter choice would be a unit small enough
to be carried in the pocket with very
low battery requirements. The writer
would like to describe one small, high-
ly portable receiver suitable for civil
defense and other emergency use.

The basic requirements of portability
and low battery drain immediately sug-
gest use of the transistor as a logical
answer. It was therefore decided to
construct a unit using two transistors,
one as detector and the second for
audio amplification. Some difficulty was
experienced in making the transistor
behave as an efficient detector. Since
one of the basic characteristics of the
transistor is its rather low input im-
pedance as compared to the ordinary
vacuum tube in similar applications,

(Continued on page 88)

Fig. 1. Diagram of the “Conelrad” receiver. No “on-off” switch is required as plugging
earpiece into the jack completes the batiery circuit and puls receiver in operation.

Ri1, R2=—220,000 ohm, V; ». res.

Ci—50-400 ppfd. adj. padder capacitor (J. W.
Miller 160-B or equiv.)

C2s—.0047 pufd., 200 v. capacitor

Cs—25 pfd., 25 v. capacitor

Li, Li—Antenna coil (Modified J. W. Miller
#6300 coil, see text)

Ji—Open-circuit jack

CR1+—IN34 germanium diode

Bi—Two 1Y volt miniature penlite cells

1-—Single earphone (Trimm or equiv.)

1
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Compiled by KENNETH R. BOORD

lN A special broadcast, your short-wave edi-
tor, Ken Boord, will present a half-hour
program of Holy Week and Easter organ
melodies over TGNB, 9.668, and TGNC,
11.850, Apartado 601, Guatemala City,
Guatemala, Central America, on Easter Sun-
day, April 10, at 0430-0500 GMT (equivalent
to Saturday, April 9, at 2330 EST, 2230 CST,
2130 MST, or 2030 PST).

Harold Van Broekhoven, director of the
station, says: “We will verify all correct re-
ports with our QSL card and would appre-
ciate an International Reply Coupon with
cach report—which is a small help towards
defraying the cost of postage. To send a QSL
card by airmail from Guatemala, we should
have three IRC’s.” (An IRC costs 13c at
vour post office and is good for one unit of
return first-class surface mail postage from
any country which is a member of the Uni-
versal Postal Union—K. R. B.)

Under the name, Radio Cultural, TGNA is
owned and operated by The Central Ameri-
can Benevolent Association—a mission found-
ed in 1890 by the well-known scientist-Bible
teacher, Dr. C. I. Scofield. Its transmitting
equipment consists of two Eimac 4-100A
transmitters which operate with a listed
power of 5 kw., although power usually is
slightly lower than 5 kw. Currently, operat-
ing time is 1227-1405 and 2227-2300 in Span-
ish over TGNA, 720 kc. and 5.9525, and 0300-
0445 in English over TGNB, 9.668, and
TGNC, 11.850.

For the 5.9523 outlet, TGNA uses a double
dipole antenna directed NE-SW which covers
Central America and Mexico. For TGNB,
two Quad antennas with reflectors on a mast
124 feet high are employed, while TGNC
also uses a Quad antenna 112 feet high; the
Quad antennas are directed to USA-Canada.

For about four vears, TGNA has used tem-
porary studios, but now new studios are be-
ing constructed on the grounds of the station.
TGNA is a member of the Pan American
Christian Network, and is “absolutely non-
political, non-polemical, and non-commer-
cial,” station officials point out.

Around the World

(Note: This is the season when many sta-
tions will change from winter to summer
schedules; in such cases, you may find sched-
ules one hour earlier than listed herein.—
K. R. B)

Alaska—ALE, 3.435A, Ketchikan, noted
0935-1025 at fair to excellent strength with
test transmission for receiver tuning and cir-
cuit alignment purposes; is an outlet of the
Alaska Communications System. (Morris,
Ohio)

Albania—7ZAA, 7.830A, Radio Tirana, noted
opening English session 2030; woman gave
wavelength as 38.20 m.; fair level, occasional
CWQRM. (Cox, Dela., others) Niblack, Ind.,
others also report English, starting with news,
2200. This is truly a tough one to log due to
usually heavy CWQRM on the spot.

Anglo-Egyptian Sudan — Via airmail,
Bengtsson, Sweden, reports the Sudan Broad-
casting Service has English daily now 0715-
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0730, 1500-1515, from Radio Omdurman,
6410, 7.100. This one changes frequencies
often and data sometimes is confusing.

Australia—VLH9, 0.680, Melbourne, good
level 1300 with BBC news relay, then ABC
news 1309-1315, with seme QRM from
XEQQ, Mexico; VLX4, 4.8975, Perth, West-
ern Australia, strong when tuned 1317;
VLW9, 9610, also Perth, fair to good 1323
tune-in; VLM4, 4.920, Brisbane, Queensland,
noted 1315 with Queensland news, excellent
level; VLQ9, 9.660, also Brisbane, fair level
0745. (Cox, Dela.) VLBI11, 11.900, Mel-
bourne, noted opening 1045 with English to
South, Southeast Asia. (Morris, Ohio) VLC9,
9.615, noted closing 1345 in Eastern North
American transmission, good signal but with
heterodyne-QRM. (Fleischman, Quebec, many
others Much of the QRM on this spot
around that time is from Radio Moscow in
dsiatic languages to the Far East.

Azores—CSA93, 4.867A, Ponta Delgada,
powerful level with classical music when
tuned 2050. (Cox, Dela.) Heard closing 2100.
(Churchill, Va.) Re-opens 2115A; also heard
around 2245-2300; should close 2400A. (Fer-
guson, N. C.) First daily sign-on is 2000.
(Pearce, England)

Bahamas—Nassau Telephone Station noted
testing on 4.887A at 1319, strong level; Eng-
lish only. (Cox, Dela.) And at 2220-2240.
(Esser, Pa.)

Bolivia—CP5, Radio Illimani, 5.970A, La
Paz, noted 0300A to close 0400. (Mathieu,
Mass.) Heard in Sweden 0200-0400A sign-
off. (DX-Radio, Sweden)

Brazil—PRAS, 11.865, Recife, often ob-
served at good strength 2230, after Radio.

Don and Helen Smith of the staff of the
Far East Broadcasting Co., Inc.. Box 2041,
Manila, look over DZH7's new 10 kw.
Collins 21M transmitter. A second, simi-
lar transmitter is on order from USA to
be used, when delivered, on 18- or 25-
meter band. The new transmitter, oper-
ating as DZH7, 9.730, is now on the air
0900-1700, 2100-0100 GMT. Wants recep-
tion reports, particularly from listeners in
Asian countries who will listen regularly
to certain programs and report reception.
Reception report forms for this purpose
are available. May test soon on 9.730 for
listeners in eastern part of North America.
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Luanda, 11.862A, Angola, closes. (Niblack,
Ind.) Radio Record, PRB22, 9.5035, Sao
Paulo, weak around 0115 in Portuguese;
PRC22, 9.750A, good signal around 0120 in
Portuguese; is Rio Grande do Sul, “Radio
Gaucha.” (Diaz, Ind.) Sunday edition of
“Brazil Calling” (English) noted 2130A over
ZYKa3, 9.565, Recife. (Cox, Dela.) And zweek-
days 0105-0125A, but with severe QRM from
Lima, 9.562A, Peru. (Himber, Calif.; Foster,
1)

Canada—VEQ9A1, 9.540, Edmonton, Alta.,
noted 0000, poor to fair. (Dexter, Iowa)
CHNX, 6.130, Halifax, N. S., good around
0130. (Gillette, Ky.; Powers, Ohio) CBNX,
5.970, St. John’s, Newfoundland, runs 300
watts, 1100-0330; good in Minn. around 0245
to closedown. (Mann) CFRX, 6.070, Toron-
to, Ont., noted 1445-1515, good level. (Swen-
son, Minn.)

CBC’s International Service has been en-
tirely revamped and new schedules include a
(new) North American Service 0115-0130,
CHOL, 11.720, CKLO, 9.630. Will send full
program schedule on request to CBC, Inter-
national Service, Montreal, Quebec, Canada.

Canary Islands—Radio Atlantico, Las
Palmas Gran Canaies, noted 2200 tune-in
when announced was testing on 9.420, 9.485;
however, was heard on 9.420, varying at
times to 9.427A; program was mostly classi-
cal music 2200-2300 (not closedown);
QSA3-4, S5-7; heard another day when closed
2230 after religious-type music; may need to
use crystal filter due to QSB, CWQRM at
times. (Sutton, Ohio) Noted 2301 with dance
music; asked for reports. (Pearce, England)

China—Radio Peking noted on 3.960A with
nice signal, better than the 3.915 outlet, in
Home Service 0915, parallel 6.103 and other
Home Service channels. Has moved to
9.665AV from 9.670AV (has been as low as
9.653A) ; heard with news 0300, 0900; opens
on 7.170A at 0855 now, parallel 5.970 (new),
6.103, 7.500, 9.080 with Home Service trans-
mission. (Balbi, Calif.) .Heard opening in
English 0900 on 15.103, good level in N. Z.
(Hardwick) Chinese session around 2200 is
best over 11.300, excellent level some days.
(Marutz, Ind.) Good on this channel at 1430
with news; at 0300 with news over 11.960.
(Hardwick)

Colombia—Radiodifusora de Occidente,
4.768, Cali, good level in Spanish 0745 sign-
off. (Dexter, Iowa) The new station, “La Voz
del Tolima,” 6.040A, noted closing on a Sun.
at 2330 with National Anthem; call seems to
be announced as “HJLB.” (Niblack, Ind.)
Heard closing weekdays 0300; believes call

(Continued on page 133)

(NOTE: Unless otherwise stated, all time
herein is expressed in Greenwich Mean Time
{GMT). Subtract 5 hours for EST, 6 for CST,
7 for MST, and 8 for PST. “News’” refers to
newscasts in the English language. To avoid
confusion, the 24-hour clock has been used to
designate the times of broadcasts. The hours
from midnight until noon are shown as 0000 to
1200. while from 1 p.m. to midnight they are
shown as 1300 to 2400. The symbol ‘‘V” fol-
lowing a listed frequency indicates ‘varying.
The station may operate either above or below
the -frequency given. ‘A’ means frequency is
approximate.)
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It Has Everything . . .

Beauty - Operating Convenience — Quiet Performance

Quiet, constant-speed operation is ob-
toined with a precision helical gear drive.
This was developed for H. H. SCOTT by
international authority Professor Earle
Buckingham of M. I. T., designer of the
drive mechanism for the Mt. Palomar 200
inch telescope.

FREE
TECHNICAL
BULLETIN
RN-455

THE NEW

& G 3

 STROBOSCOPIC TURNTABLE

The 710-A incorporates major new contributions to turntable
engineering. These include: dual-stage mechanical and torsional filter-
ing, expanded-scale optical stroboscope, Vernier speed drive and integral
connection of pickup-arm mounting-board to main turntable bearings.

Revolutionary NEW design

1. Expanded scale optical stroboscope, with electronic peak pulsing
for greatest clarity, is visible even while record is playing, for exact
speed control at all times.

2. Precision helical drive gears, of hardened stcel and nylon, for
smooth silent flow of power to turntable. Gears housed in an oil-filled
transmission for quiet trouble-free operation.

3. High-compliance torsional filtering reduces annoying speed varia-
tions, such as wow and flutter, to less than 0.1%, far below audibility.

ey

4. Dual-stage mechanical filtering between motor and turn- 6. Vernier speed drive with special long-life neoprene idlers
table reduces motor rumble to more than 60 db below record- permits separate adjustments of 333, 45, and 78 rpm speeds

ing level. an outstanding enginecring accomplishment. by *5% to match the pitch of accompanying musical instru-
ments. Convenient push-button selection of each speed and

5. Integral pickup-arm mounting board, accomodating all = ) : ;
leading pickup arms, is rigidly connected to turntable bearings OFF position. Unique clutch permits cueing turntable.
by a heavy aluminum casting. This eliminates acoustic feed- 7. Heavy-duty induction motor, with dynamically balanced-

back and other undesirable vibration differences between pick- rotor and extremely low external hum field, designed specially

up arm and turntable. for this turntable.
710-A Turntable, finished in stainless steel with mahogany pickup-arm mounting board. $102.00° Net *West Coast Prices: 7]0-A $107.10
710.-X1 Hand-finished modern mahogany base for convenient, attractive installation: $14.95° Net i 710X1 $15.70

H. H. SCOTT inc. 385 PUTNAM AVENUE, CAMBRIDGE 39, MASSACHUSETTS

April, 1955

Prices
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Mac:s RADIO
- SERVICE SHOP

By JOHN T. FRYE

3

“BREY, MAC,” Barney called to his

H employer; “how’s about my tak-

ing the tape recorder home with

me this evening to perform a little ex-
periment?”’

“What kind of an experiment?” Mac
asked cautiously.

“Nothing that will hurt your pre-
cious recorder,” Barney promised, “I
have long had a yen to know exactly
how I sound when I'm talking over
my ham rig. There’s no way of find-
ing out without a recorder. You can't
talk and at the same time listen to
yourself satisfactorily in a pair of
phones plugged into a monitor. My
idea is to plug our signal-tracing r.f.
probe into the microphone jack of the
recorder, ground the shielding lead,
and let the hot probe tip pick up
modulated r.f. from my transmitter.
The crystal diode in the probe will
demodulate this signal and feed the
audio component into the recorder. All
I have to do is call a snappy CQ and
then play back the tape and hear how
I sound. It's the only way I'll ever
know precisely how my voice sounds
when I am speaking over my trans-
mitter.”

‘“Well, I've been listening to your
voice for a long time,” Mac said mock-
ing Barney’s accentuation, “and be-
lieve me it's no treat. However, from
a purely technical point of view, I see
nothing wrong with the idea. I sug-
gest you put the recorder a little
distance away from the transmitter so
that r.f. will not get into some of the
audio circuits and overload them. That
can easily happen to any audio equip-
ment placed in a strong r.f. field. How-
ever, you’ll have to wait until tomor-
row, because the recorder is not here.
I took it home a couple of days ago
to do a little experimenting of my
own.”
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PRIDE AND PREJUDICE

“What kind of experimenting?”’ Bar-
ney demanded. He always considered
it a personal affront if Mac did any-

thing in the electronic line without
first briefing him in great detail.

“I've been building a kind of special
bass-reflex cabinet to use with the re-
corders at the high school,” Mac ex-
plained. “The superintendent asked
me to help him with a problem he has.
They have a couple of dandy recorders
over there, but the teachers simply do
not make use of them. When he tried
to find out why, they told him that it
was too much bother to lug the heavy
recorders around, set them up, pack
them away again, etc. What's more,
some of the teachers in the music and
speech department objected to the loss
in fidelity that was occasioned by the
small speakers used in the portable
tape recorders.”

“Sounds to me as though you're
solving the fidelity problem with a
large speaker in a bass-reflex cabinet,
but at the same time you're aggravat-
ing the problem of the recorders being
too heavy to carry around,” Barney
observed. “I can just see a frail school
teacher using one hand to carry the
tape recorder and trying to lug that
bulky speaker cabinet along with the
other.”

“You're forgetting I said this was a
special type of cabinet,” Mac chided
with a teasing grin. “It is built so the
large flat top is perfect for holding
any ordinary tape recorder in proper
operating position. On the bottom of
the cabinet are four rubber-tired
wheels of the kind found on tea carts.
Two of these swivel; the other two are
fixed parallel to the wide dimension of
the cabinet.”

“I get it!” Barney interrupted. “A
recorder is ordinarily left right on top
of this rolling cabinet with the large
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speaker plugged into the  "External
Speaker’ jack of the recorder. That
means the people listening will hear
all that is on the tape instead of just
part of it as they have been doing
with the smaller speaker. What’s more,
the whole business can be easily
wheeled from room to room without
disturbing the magnetic tape recorder
in any way.”

“You've got the idea. The super-
intendent was over last evening, and
after pushing the cabinet all over the
basement and listening to me play a
high-fidelity pre-recorded tape through
that cabinet-mounted speaker, he was
most enthusiastic. In fact, he insisted
I start immediately building another
exactly-similar unit.”

“Say! I think you've got something
there,” Barney said excitedly. “We
both know many people who buy tape
recorders and use them a lot for the
first few months, but then they park
them away in a clothes-closet to collect
dust. When asked why they don’t use
the machines more, they usually say it
is just too much bother to get the
recorder out, set it up, and then pack
it away each time. If they had one
of these rolling cabinets of yours, they
could keep the recorder right out
where it would be ready for use at a
moment’s notice. It could sit along-
side the TV set for recording the
many fine programs often heard there.
If something interesting came on the
radio-phonograph combination, or if
you wanted to make a tape recording
of a record, the recorder could be
wheeled over to it and the program
taped. When Mom heard a good recipe
starting on her kitchen set, she could
have the recorder taking it down in a
matter of seconds.”

“You're right, of course,” Mac
agreed. “Having the recorder always
ready for instant action any place in
the house would double its usefulness
—and its use. At the same time, don't
overlook the fact that employing that
high-fidelity speaker in a proper cabi-
net will greatly increase the pleasure
of listening to the tapes being played
back. In the beginning, the small
speakers it is necessary to use in port-
able recorders were fairly adequate
for reproducing the limited range of
frequencies that could be put on tape;
but in the past few years tremendous
strides have been made in tape record-
ing techniques. Only a fine speaker
in a good cabinet can do full justice to
the quality of recording and playback
put out by even popular-priced ma-
chines these days. Some manufac-
turers have improved the quality of
reproduction by using two or even
three speakers in the recorder cabinet.
While this definitely sounds better
than a single speaker, it is not the
complete answer.

“Few enlightened people will con-
tend that two or three small speak-
ers mounted inside the recorder case
that is already pretty well occupied
with the tape-transport mechanism
and amplifier will equal the reproduc-
tion possible with a high-fidelity speak-

RADIO & TELEVISICN NEWS
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Best for Service

VVHEN YOU SERVICE TV SETS
using series-string-heater tubes,
don’t take chances on call hacks.
Here are four big reasons why
only Sylvania “600 ma’ tubes
give you the uniform, dependable
performance that insures cus-
tomer satisfaction.

1.Less heater voltage variations
—even distribution of tube voltages

S T i
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throughout the series string insures
better tube life.

2. Less heater burn-outs - heater
burn-outs are reduced because the
controlled heater warm-up of 11
seconds is uniform from tube to tube
throughout the circuit.

3. Less time for normal set oper-
ation— controlled heater warm-up
brings set to normal operation in less
than half the time.

All Sylvania TV PICTURE TUBES now have heaters
specially controlled for series string operation!
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design center.

string operation.

4. More uniformity — because
Sylvania makes everything but the
bulb, quality is controlled from raw
materials straight through to finished
product.

Write for this handy reference guide to
Sylvania tubes for series string televi-
sion. It's both a brochure
and wall chart! Write
Department D34N.

Sylvania Electric Products Inc.

1740 Broadway, New York 19,N. Y.
In Canada: Sylvania Electric (Canada) Ltd.
University Tower Bldg., St. Catherine St.

Montreal, P. Q.

In a 15-tube series
string, analysis proved
that 99.7%, of all
probable combinations
of Sylvania types
operated within 2%, of
the heater-current

Sylvania’s tight heater-
current limit is one of
the most important
contributions to tube
performance for series

ATOMIC ENERGY
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Handle Tough
Service Jobs

AS “'SLICK” AS YOU DO
THE EASY ONES!

o

mpleie training
in MODERN
PROFESSIONAL

FIX ANY RADIO OR TV
SET EVER MADE...

Easier . . . Better . . . Faster

Owning this big, up-to-the-
minute book is like having two
of the world’s greatest electronic
experts standing by your side
on every job . . . telling you just
what to do, exactly how to do it!

Written by Ghirardi and John-
son, Radio & Television TROU-
BLESHOOTING AND REPAIR
is a complete guide to modern
professional methods . . . the
kind that really pay off big.
Step by step, it takes you
A complete through service procedures . . .
guide to TV from locating troubles fast and

. . with less testing to making re-
service pairs accurately and promptly.

How to trouble-
shoot the pro-
fessional way

AM, FM and
TV realignment
made easy

Testing tips and
ideas

For beginners, this giant book
is a complete service training
course . . . at only a fraction of
the price you might expect. For
experienced servicemen, it is the
ideal way to ‘‘brush up’’ on
specific jobs; to develop better
methods and shortcuts; and to
find quick answers to problems
that will enable you to handle
tough jobs as fast and accurate-
ly as you now handle the easy
ones.

Component

problems and

how to solve
them

Special prob-
lems in battery
sets, communi-
cations receiv-
ers, recorders,

G& Contains 820 big pages. Over

400 clear pictures, diagrams and

Servicing tun- charts make things doubly clear.

ing and switch-
ing mechan-
isms

Remember ! More men now in
good servicing jobs got their
training from Ghirardi books
than any others of their type
. . . and this new book is the
latest and greatest of them all!
Practice from it for 10 full days
AT OUR RISK!

EXAMINE IT FREE!. — —
* Dept. RN-45, RINEHART & CO., INC.

232 Madison Ave., New York 16, N. Y,

Send Ghirardi’s new Radio & TV TROUBLE- I
SHOOTING _AND REPAIR book for 10.day FREE
\. If I_decide to keep book, I will |

«..and dozens
of other sub-
Jects

Address

City, Zone, State. .. .. suuuseereensoarareeasns
OUTSID, U.S5.A.—Price $7.25 cash with order. I
Money back if book is returned within 10 days.

S e e e S e e o -4
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er or speakers mounted in a proper
baffle. And when you add speakers,
yvou add weight, which is always a

_serious matter with equipment sup-

posed to be portable. By using an
auxiliary speaker system when you
want high quality reproduction, you
can keep the recorder proper light
and compact—as it must be for maxi-
mum versatility.

“Being the tape recorder fan that I
am,” Mac continued earnestly, “it
worries me to know that many of these
wonderful little machines are sitting
virtually unused, just as you describe.
I felt "so sure that a combination
quality -speaker-and-mobile-recorder-
stand such as the one I've built would
go a long way toward putting these
recorders back into use that I actually
wrote to a couple of speaker manu-
facturers and tried to persuade them
to build these units and put them on
the market. With their facilities, they
could design a cabinet that would be
a beautiful piece of furniture and still
be a strong, mobile stand and correct-
ly designed baffie.”

“What did they say? Were they all
bursting with enthusiasm? Are you
headed for your first million?”

“They were afraid to tackle the
project. Naturally, a few problems
exist. For one thing, the voice-coil
impedances of recorder speakers vary
all the way from three to eight ohms.
The voice coil impedance of the speak-
ker used in the cabinet would have to
be a compromise value to work with
all recorders, or a matching trans-
former would have to be used. For
that matter, though, some of these
rolling speaker cabinets could contain
additional space for compact high-
fidelity amplifiers; and then the speak-
er could be used with TV sets, radios,
record-players, and tape recorders for
high-fidelity reproduction. However,
this would result in a much more ex-
pensive unit; and right now I am
mainly interested in something that
will break down the prejudice keeping
tape recorders from getting the con-
stant use they deserve. They are worth
the effort.

“And speaking of prejudice,” Mac
went on smoothly, “that reminds me
of something else a little closer to our
everyday work. I'm beginning to worry
about a prejudice concerning TV serv-
ice that is taking root in the public
mind. What especially concerns me is
that I'm afraid we service technicians
have planted this prejudice and are
still nourishing it; yet I'm sure when
it attains its full growth—and it's
growing like a weed—we’ll be sorry
we ever let such an unfavorable idea
get started.”

“You know I don’t love a mystery,”
Barney complained. “Give! Tell Un-
cle Barney all about it.”

“The idea is shaping up like this in
the minds of the majority of cus-
tomers: a good TV service technician
can and will perform all service work
right in the customer’s home. If he
suggests taking the set to the shop,
he immediately stands revealed as (a)
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a bumbling and untrained worker who
is afraid to let the customer know how
long it takes him to locate the trouble,
or (b) an unethical chisler who only
wants to get the set out of the house so
he can run up a fantastic bill by re-
placing parts not defective, steal -good
parts, etc., etc.

“As service technicians, we know
that in the words of the song, this
‘ain’t necessarily so.” A number of TV
troubles render making repairs in the
home. highly impractical or unneces-
sarily expensive. Take a set that needs
alignment. No technician who has
proper respect for his equipment is go-
ing to lug his expensive and delicate
scope, sweep generator, marker gen-
erator, probes, etc., into the customer’s
home and try to align the set on the
floor or on a makeshift workbench
without proper grounding facilities.
If the customer insists on the set’s
staying in the house, all the technician
can do is ‘touch up’—a misnomer if
there ever was one—the trimmers by
looking at the picture. We both know
what kind of an alignment job that
produces.

“Or suppose the set has an intermit-
tent condition that only shows on a
long and unpredictable cycle. The cus-
tomer would scream like a panther if
you charged him for the time spent
sitting around waiting for the set to
cut out; yet not charging for this time
at your regular rate means you are
cutting your own throat. With the
chassis on the intermittent bench in
the shop, the technician could watch
for it to cut out while he went right
ahead with his other work. This way
the customer’s bill could actually be
much lower; yet the technician would
not be losing valuable time and
money.”

“How do you mean we technicians
started this stupid fallacy?”

“In the beginning, when TV service
was new, we tried to show how smart
we were by repairing as many sets as
possible in the home. We prided our-
selves on being able to go in with only
a v.om. and a tube caddy and hav-
ing the set going in a few minutes.
When all sets were comparatively new
and tube failures constituted seventy-
five per-cent of the trouble you could
do this. You can still take care of a
very high percentage of TV trouble
right in the house, and most tech-
nicians greatly prefer to make the re-
pair at the residence if they can do it
right and in a- reasonable length of
time. They should not, however, be
afraid to recommend that the set be
taken to the shop when the symptoms
and common sense dictate this step.

“Once more,” Mac concluded, ‘“we
can learn from the medical profession
that has already taught technicians so
much. Doctors no longer treat a
patient in the home until he is in ex-
tremis before taking him to a hospital.
Whenever his condition is puzzling,
when the doctor feels extensive tests
should be made, or when close obser-
vation is needed, they send the patient
to the hospital. There he can benefit
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UTILITY SCOPE

The new 3° Scope is a “nat-
ural” for the well rounded line

of Heathkitinstruments. Small

in size, 1134" deep, 614" wide,
9157 high, vet big in perform-
ance. Just think of the value

an Oscilloscope for $29.50.
Brilliant intensity. sharp joc-
using, wide positioning range.
An ideal portable Scope for the
TV serviceman—asecond shop
scope—modulation meniter

\ for you hams (deflection plate
terminals in rear of cabinet).
)\ Perforinanee to spure for all
: general scope applieations. See specifications
on lollowing page.

| READABILITY PANELS

New 1935 Heath-
kits feature com-
plete panel rede-
sigi. Shurp white
lettering applied to
the heautilul char-
conl gray panels,
rovide 2 new high
in readability

Lettering is casy-
to-read open style
and panel ealibra-
tions are vividly
clear against the i3,
pleasing soft gray background. New knols [ 5

Pear STYLING
Y ear COLOR

New styling and color-
ing is respoqs:l)lc for
tremendous improve-
ment in Heathkit up-
pearance. The new in-
strument  panct color
combination is high
definition white letter-
g in a soft ch:xrpo:\l
gray panel. Cabinet
color is a lighter feather
gray. The satin gold
buked en:lm;:)ly (i;\bmel
or the WA-P2 Pream- ;
E;{{ﬁ‘cr is further indicative of the |.|\odcrn !
pacesetting trend in Heathkit styling.

of exclusive Hentlikit design.
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" SEE THE INSTRUMENTS
ON THE FOLLOWING PAGES
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ELECTRONIC
SWITCH
KIT

The basic function of the Heathkit &i{jon ¢oO

B
A
i
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Jividud 1O~
Ind cO““o‘S'ro\.

Electronic Switch Kit is to permit comse, Tina One
simultaneous oscilloscope observa- %g;‘&fm;cy conLrot:

tion of two separate traces which
can be either separated or super- Ty
imposed for individual study. This Jr?aré"«?for
is accomplished through the use of n,lg'lez,{; wf,’é@r 5
two individually controlled inputs & 2 Wigy, UspClag,
working through amplifier, multi- Oufg i
vibrator, and blocking stages. The < egl
output of the Electronic Switch is
connected directly to the vertical
input of the Oscilloscope. A typical example of useful-
ness would be simultaneous observation of a signal or
waveform as it appears at both the input and output
stages of an amplifier.

APPLICATIONS

An Electronic Switch has many applications to increase
the over-all operating versatility of your oscilloscope.
It can be used to check amplifier distortion—audio
crossover networks—phase inverter circuits—to measure phase shift—special
waveform study, etc. The instrument can also be conveniently used as a square
wave generator over the range of switching frequencies, often providing the
necessary wave form response information without incurring the expense of
an additional instrument. Ownership of this instrument will reveal many entirely
new fields of oscilloscope application and will quickly justify the modest cost of
the Electronic Switch Kit. [

?@W{Z % Lov?efﬁéﬁgcnv
VOLTAGE CALIBRATOR |

MODEL 5-2

23

Shpg. Wi.
8 Ibs.

PROBE KIT

* No. 342
=T Kkt V™ o350
i Shpg. Wt 1 Ib,

MODEL VC-2
An oscilloscope accessory, the 342 Low
5 o Capacity Probe permits observation of
$§ complex TV waveforms without dis-
[ ] tortion. An adjustable trimmer pro-
vides proper matching to any conven-
Shpg. Wt. 4 Ibs. tional scope input circuit. Excellent for
high frequency, high impedance, or
broad bandwidth circuits. The attenu-
! ation ratio can be varied to meet in-

Another useful oscilloscope
dividual requirements.

accessory particularly in circuit develop-
ment work and in TV and radio service
work. The Voltage Calibrator provides a
convenient method for making peak-to-peak
voltage measurements with an oscilloscope,
by establishing a relationship on a compari-
son basis between the amplitude of an un-
known wave shape and a known output of
the voltage calibrator. Peak-to-peak voltage
values are read directly from a calibrated
panel scale without recourse to involved
calculations.

FEATURES:

To off-set line voltage supply irregularities,
the instrument features a voltage regulator
tube. A convenient *‘signal’”’ position on the
panel switch by-passes the calibrator com-
pletely and the signal is applied through the
oscilloscope vertical input, thereby eliminat-
ing the necessity for constantly transferring

COPE DEMODULATOR
PROBE KIT
. No. 337-C ég
e s o
) —— 5350

Shpg. Wt. 1 I[b.

Extend the usefulness of your oscil-
loscope by observing modulation
envelopes of RF or IF carriers
found in TV and radio receivers. :
The Heathkit Demodulator Probe
will be helpful in alignment work,
as w gain analyzer and a signal

G EOTEE SR BTN ST EROEE SRS
S

!

E

i
|
I
|
%
|

test leads. tracer. Easy construction with the
new modern printed circuit board.
RANGES: Voltage limits are 30 volts RMS

With the Heathkit Volt-
age Calibrator it is pos-
sible to measure all types
of complex waveforms
within a voltage range of
.01 to 100 volts peak-to-
peak. Build this instru-
ment in a few hours. and
enjoy the added benefits
offered only through com-

and 500 volts D.C.

HEATH éompan_

A SUBSIDIARY OF DAYSTROM, INC.
BENTON HARBOR 15,
== MICHIGAN

wwWwW americanradiohistorv com

from the use of elaborate non-portable
test equipment, can receive x-ray,
diathermy, and similar treatment im-
possible in the home, and can be close-
ly watched all the time. In the time
required to make three or four house
calls, a doctor can visit twenty
patients in a hospital. Were it not for
this more efficient use of the doctor’s
time, medical expenses would be even
higher than they are; and doctors
would be still harder to get hold of.
“The man who insists that all work
on his TV set must be performed on
his living room floor might do well to
think about this a bit. Let him look
around until he finds a service tech-
nician he thinks he can trust, and then
let him trust that technician and fol-
low his advice just as he follows the
advice of his family physician. Ninety-
nine times out of a hundred, he will get
better, less-expensive service by doing
so.”

TY SERVICE MONTH

LL TV service dealers who sell and

use G-E tubes can participate in the
huge advertising campaign and contest
for consumers to be sponsored by the
General Electric Tube Department from
April 19 to May 19—“TV Service
Month.” :

A directory of the thousands of serv-
ice dealers that handle G-E tubes will be
published in an advertisement in “Look”
magazine. In addition, an emblem will
be given to each service dealer, to be dis-
played by him, identifying that dealer’s
shop as headguarters for the $25,000
cash prize jingle contest for consumers.

The concept of a “TV Service Month”’
will be publicized through every possible
channel to focus attention on the service
dealer as a friend and neighbor. The
campaign will also urge the consumer to
order long-put-off repairs.

Ad mats, “talking postcards,”” mailers,
store banners, window streamers, and
contest entry blanks are available from
G-E tube distributors.

Contest entry blanks, banners, and window
displays for the $25.000 jingle contest for
consumers sponsored by G-E are available
to service dealers who handle G-E tubes.

RADIO & TELEVISION NEWS
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5" PUSH-PULL

@SCILLOSCOPE KIT

V4

printed circuit

FOR COLOR TV

BRAND NEW DESIGN: The new Heathkit Model O-10 Oseilloseope would be semething
special ag any price, hut is almost unbelievable at $69.50. Completely re-designed scope
has broadband amplifiers for eolor TV work and offers brilliant overall performance.
Vertical frequency response within 5 db from 5 eps to 5 me. Even more astounding, the
response is down Jess than 124 db at 3.58 me. the color TV syne burst frequency. It is
essential that seopes for color work have these broadband characteristics.

PRINTED CIRCUITS: Two printed cireuit boards used in this fine instrument to insure
stable, consistent performance. Problems solved by pre-engincering of boards, and their
use guarantees completed unit that will have same characteristies as lab development
model. Printed circuits simplify construction and save labor.

NEW SWEEP CIRCUIT: Sweep circuit operates with exceptionally good lincarity from 20 eps to
over 500,000 eps. 5 times the usual range for scopes in this price range. An entirely new cireuit intro-
duced for the first time in any Heathkit.

Simplitied, stand-
ardized construc-
tion technique of
vertical and hori-
zontal amplifier
construction made
possible through
the use of a single
printed circuit

Clean, open, under
chassis construction §
and wiring. Possible
only through use of
pre-cabled wiring har-
ness, and simplified

boards.

NEW |

Hearhbit

3” PRINTED CIRCUIT

OSCILLOSCOPE KIT

MODEL OL-1

50 Shpg. Wt. %
2

i

|

%
\

15 lbs.

New easy-to-build printed circuit board

FEATURES: Other outstanding characteristics of this professional
oscilloscope are: Built-in 1V peak-to-peak reference for calibration of
plastic CRT face-plate; 5" 5UP1 CRT; push-pull hor. and vert. deflec-
tion amplifiers; hor. trace width expandable to 3 times diameter of CR
tube to allow inspection of any small portion of the signal; deflection
sensitivity, .025 volts per inch; wiring harness pre-formed and cabled
to save construction time and insure professional appearance and
operation. Incorporates efficient retrace blanking. Frequency com-
pensated step attenuator at the vertical input. Entire tube face use-
able. No foldover on vertical over-load, Performance obtainable only
in much more expensive laboratory models.

Uses 5UPI, 6AB4, 6BO7, 12BH7, 6CB6, 12AT7,2-12AU7. 6X4, 1V2,and 6C4. Quality components used
throughout so that outstanding performance characteristics may be maintained for years to come. Plastic
molded condensers are used in all coupling and by-pass applications. The *“new-look” in Heathkit styling
produces professional appearance in keeping with the professional perfoumance of this instrument.

—q =

OSCILLOSCOPE KIT

o

ision serv-
. or televiSTnee-
Firsh cq‘\\osc"“eseos'\cw'\w
0 ¥ megacyCle

f}?c? Lrage
oS to s
Cleg, 000’00

New electronic position-
ing controls for instan-
taneous, definite posi-
tioning without bounce
or overshoot.

|
MODEL 0-10

$ 69“5.0

Shpg. Wi. 27 Ibs.

AN EEECE M CHSEI FOETY B WNEES EE SE SE ESCE

NEW

Featlhkit

5”7 PRINTED CIRCUIT

5BP1 CR TUBE

MODEL OM-1

$ 4L ;’ Shpg. Wi

24 lbs.
VERSATILE INSTRUMENT: The
new Model OM-1 general purposc
Oscilloscope represents an outstand-
ing dollar value in reliable test equip-
ment. Full 5 inch CRT. Printed cir-
cuit boards for ease of assembly,

3GP1 CR TUBE

New compact utility Scope—light-
weight—portable for service work.

Deflection plate terminals—ideal for
fmm transmitter modulation monitor-
ng.

with high insulation factor.

New Heathkit instrument styling—
charcoal gray panel with high reada-
bility white lettering.

New Heath twin triode sweep gener-
ator 15-100,000 cycle sweep.

constant circuit characteristies, and

rugged component mounting. Includes all the design features necessary for
servicemen, students, experimenters, radio amateurs. cte. Freguency re-
sponse of amplifiers flat within 1 db from 10 eps to 100 ke, and down only
7 db from 10 eps to 500 ke. Sweep generator range from 20 eps to 100,000
cps. Also features new Heathkit color styling with charcoal gray panel and

especially for portable applications so that outside servicemen or persons performing field
tests can have the advantages of a scope available. Then too, it is ideal for home workshop,
the ham-shack, or as an ““extra’ scope for the service shop. It is compact, light in weight,
and surprisingly versatile in operation. An outstanding instrument for the price.

cireuit board used for constant cireuit performance. Assembly time cut in half!

SPECIFICATIONS: Vertical amplifiers feature frequency response within 1 db from 10
eps to 100 ke, and within 5 db from 3 eps to 500 ke. Vertical sensitivity .2 volts per inch at

500 ke. Hor. sensitivity .25 volts per inch at I ke, input impedance of 15 mmfd shunting

EXCEPTIONAL VALUE: The brand new Model OL-1 Utility Oscilloscope is designed

Front panel controls are “'bench-tested” for easc of operation and convenience. Printed

1 ke, with input impedance of 12 mmi{d shunting 10 megohms.
Horizontal response within 1 db from 10 cps to 200 ke, and within 5 db from 5 cps to

10 megohms. Sweep generator covers 10 cps to 100,000 eps with stable positive lock-in

cireuit. Cathode follower input in both vert. and hor. amplifiers; push-pull vertical and

horizonta! deflection amplifiers; 3” CRT; electronic positioning controls for wide range of
vertical and horizontal spot deflection; provision for internal and external syne; 60 cycle
line sweep. New modern color styling and unusual performance make this instrument an
outstanding value.

April, 1955

]
E high definition white lettering for readability even under subdued lighting

conditions.
DESIGN FEATURES: A full-size, versatile oscilloseope at a price you can.
afford. Other features are: adjustable spot shape econtrol; RF connections
to deflection plates; direct coupled centering controls; external and internal
sweep and sync; 60 cycle line syne; built in 1 volt peak-to-peak panel
terminal reference voltage; professional appearance of cabinet. panel, and
knob styling.

g 5
HEATH company

| A SUBSIDIARY OF oAvé’mom, INC.

| BENTON HARBOR 15,
: MICHIGAN
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e new Heathkit Multimeter is a M ~sencl reaon
“must” to complete the instrument Sfmpgo‘QIHD Sitive Sis-
lineup of any well equipped service "IIIe{‘;Z" Y
shop. Here is an instrument packed T
with every desirable service feature,
many of which are not found in other

Multimeters. All of the measurement ¢ 35 mewe
ranges you need or want. High sensi- potal Oy w0
tivity 20,000 ohms per volt DC; 5,000 Tang®® ote.

ohms per volt AC. cotor S°
% ADVANTAGES

Complete portability through freedom
from AC line power operation—provides service Al .
ranges of direct current measurements from 150 O MODEL MM-1
microamps up to 15 amperes—can be safely operated = @\oS ™

y Op v;\\e,.,“ﬁ&

in RF fields without impairing accuracy of measure- B F
ment. 29 s o
% RANGES L]

Full scale AC and DC voltage ranges are 0-1.5, 5, 50, 150, 500, :
1500 and 5,000 volts. Direct current ranges are 150 microamps, Shpg. Wi & Tk,
15, 150 and 500 milliamperes and 15 amperes. -Resistances are
measured from .2 ohms to 20 megohms in 3 ranges and db range
from —10 to -+65 db.

% CONSTRUCTION

The Heathkit MM-1 features a unique resistor ring switch
mounting assembly procedure. With this method of assembly
thq precision resistors are wired to the rings and range switch before actual mounting of the
switch to the instrument panel. This procedure affords the advantage of simpler construction
yet complete accessibility of precision resistors in event replacement is ever required. Ohm-
meter batteries were selected for convenience of replacement and only standard commercially
avallable types are used. Batteries consist of 1 type C flashlight cell and 4 Penlite cells. All
batteries and necessary test leads are furnished with the Lit.

Heathteit I Feathtil RESISTANCE
HANDITESTER KITI SUBSTITUTION BOX KIT

MODEL RS-1

MODEL M-1 36 standard RTMA 1 watt
resistor values between 15 $ 55.0
sl so ohms and 10 megohms with
° an accuracy of 10% are at
your fingertips in the Model

Shpg. Wit. 3 Ibs. RS-1 Resistance Substitu-
tion Box kit. This sturdy

The H - I and attractive accessory
e Heathkit will easily prove its worth
Model M-1 Handi- many times over as a time

tester readily fulfills s -
: : saving device. Order several
ma jor requirements for I e Shpg. Wi,

a compact, portable volt-ohm milliam-

meter. The small size of the smooth gleam- 2 lbs.

ing molded bakelite case permits the in- Sy~
strument to be tucked into your coat

pocket, toolbox or glove compartment of :;{ )
your car. Always the ‘“Handitester” for I ed%‘z CONDENSER

s L SUBSTITUTION BOX KIT

RANGES:

Despite its compact size, the Handitester
is packed with every desirable feature re-
quired in an instrument of this type. AC
grODCOBoltage ranoges, full scale, 10, 30,
00, 1,000 and 5,000 volts. 2 convenient "
ohmmeter ranges 0-3,000 ohms and 0- mf.d' & .18 }5)051t10ri
300,000 ohms. 2 DC milliammeter ranges switch set in the pane

I 18 standard RTMA Cs-1
0-10 milliamperes and 0-100 milliamperes. I of an attractive bake-

values are available
from .0001 mfd to .22

lite case allows quick changes
CONSTRUCTION

without touching the test
The instrument uses a 400 microampere leads. Invest a few minutes
meter movement ;vhich is f"shunttid with of your time now and save
resistors to provide a uniform milli- on.
ampere load in both AC and DC ranges. Honrsjotpuasi e ey
This design_allows the use of but 1 set of
1% precision divider resistors
on both AC and DC and pro-
vides a simplicity of switch-
ing. A small hearing aid type
ohms ad just control provides
the necessary zero adjust
function on the ohmmeter
range. The AC rectifier circuit
uses a high quality Bradley UBSIDIARY OF DAYSTRCIM, I
rectifier and a dual half wave 5

hookup. Necessary test leads B E NTO N H A E BGR 1 5
and batter{ are included in E
the price of thi lar kit. MICHIGAN
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Ready for Transistors
(Continued from page 41)

type of transistor. The n-p-n transis-
tors operate with the collector positive,
just as do vacuum tubes. However,
p-n-p and point-contact transistors re-
quire negative collector polarity. Re-
verse polarity is harmful, and may re-
sult in destruction of the unit.

Contact resistance, such as in sock-
ets or switches, may bhe significant.
Instances have occurred where the
increased internal resistance of an
aging battery has sufficiently coupled
the various stages through its com-
mon resistance to cause undesirable
feedback. In making measurements on
any printed circuit, remember that the
printed “wires” may have consider-
able resistance.

Perhaps the best preparation in the
world is just to get some transistors,
some of the tiny resistors and capaci-
tors that go with them, and see how a
few different circuits work. You'll
have fun and you may run across some
pointers that will help later on. For
example, I installed some shelf-new
miniature electrolytics in an experi-
mental job and it wouldn’t work at all.
After a process of elimination, I found
that it is necessary to “form” these
particular capacitors before using.
Connect any suspected units to a bat-
tery of their rated voltage through a
10,000 ohm resistor. Keep them con-
nected until they stop drawing cur-
rent.

If you are a one-hand-in-the-pocket
advocate when working on live cir-
cuits, you’ll find it a little strange, but
entirely safe, to get into this gear with
both hands.

All in all, transistor equipment is
nothing to be afraid of—if you’re ready

for it! —50--

Fig. 6. Conversion chart for finding the
gain of a transistor in an amplifier af-
ter measuring input and output voliages.
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Another outstanding example of continuing Heath Company pioneering and leadership in the kit instru-
ment field. A new printed circuit VTVM. New peak-to-peak circuit—new styling and new panel design.
A prewired, prefabricated printed circuit board eliminates chassis wiring, euts assembly time in half,
assures duplication of Ingineering pilot model specifications. and virtually eliminates possibility of con-
struction crror.

CIRCUIT:

A 6AL5 tube operated as a full wave AC input rectifier permits seven peak-to-peak voltage ranges with

upper limits of 4000 volts P—P. Just the ticket for you TV servicemen. Voltage divider in the 6AL5 input
z circuit limits applied AC input to a safe level. This eircuitry and the isolation of

the meter in tﬁc cathode of the 12AU7 bridge eircuit affords u high degree of

protection to the sensitive 200 microampere meter.

RANGES:
&llgd‘ggginrgﬁ%igﬁf Seven voltage ranges. 1.5, 5, 15, 50, 150, 500 =
. = .5 . DT 2aa k-t o- A5
Read piak-topeak and 1,300 volts DC and AC RMS. Peak-to et e

q IS ¥ - peak ranges 4. 14, 40. 140, 400, 1400, 4000.
&?,%g 1{.?1:(0&5‘;863 Ohmmeter ranges X1, X10, X100, N1000, out.
P—Pand 1500 volts  X10K, N100K, N1 meg. Additiona! features now INC s
RMS, Voltage di- area db seale, a center seale zero position, and ihe s€
vider Input cireuit. 4 polarity reversal switeh.

IMPORTANT FEATURES:
High impedance 11 megohm input—transformer operated—19%,
precision resistors, 6ALS and 12A U7 tube—selenium power recti-
fier— individual AC and DC calibrations—smoother improve:d
zcro adjust control action—new panel styling and color—new
placement of pilot light —new positive contaet battery mounting
—new knobs—test leads included.

DEL V-7

$ M‘ 45.0

Shpé. Wi, 7 Ibs.

The first kit instru-
ment to offer a la-
bor-saving, error-

free printed circuit The new V-7 alsosets the pace as a kit instrument style leader. w307 1
board. Your instru- Smart, good-looking charcoal gray panel and soft feather gray P pefieaey
mg"l}psﬂcg\gr‘“bl,;‘{;‘r cabinet. High readability panel with sharply contrasting white 4 “\c\f‘\‘gﬂ“o
neering develop- calibrations. The pleasing, eve catching, modern styling is in P8y el o3
ment model. harmonious balance with the outstanding eircuit design improve- ne\(\e\ﬂ ¥

ments. Easily the best buy in kit instruments. -

™
Weathkir AC VACUUM TUBE Hearitir 30,000 VOLTS DC

~— > VOLTMETER | PROBE KIT

Measure up to 30,000 volts DC with the N
; Heathkit VTVM and the 336 high voltage o. 336
| K I T Probe. Precision resistor provides multipli- N so
i cation factor of 100. Can be used with $4
I g any 11 megohm input VI'VM. Housed O
i MODEL AV-2 in a Polystyrene two color sleek plastic Sh%gl.be.

% probe body for safety of operation. 4

Fearhti? PEAK-TO-PEAK

PROBE KIT

Peak-to-peak values not exceeding
80 volts at a DC level of not more

$ 2 9 5.0 e

Extreme sensitivity has been emphasized

in the design of the Heathkit AC VTVM. ‘ L O O G Drobe wih

i Ten full scale RMS ranges are .01, .03, .1, No. 338-C previous model Heathkit VTVM’s
3, 1, 3, 10, 30, 100, and 300 volts. Fre- . or any VI'VM with 11 megohm in-
quency responsé is substantially flat from g $§ 50 put resistance. Probe construction
10 el pr socon o 50 K it input o fmns moior prinigs crout
impedance of 1 megohm at 1 KC. Will z :
accurately measure Zs low as 1 millivolt g Shpo. W. 2 [bs. ZTERS KO 5 GUiIc)

at high impedance. Total db range is —52 :Z{Wz O
db to 452 db. An excellent kit for measur- VA R F P R B E K I T
ing the output of phono cartridges and the gain of amplifier stages. Use it also The Heathkit RF Probe will permit
to check power supply ripple, as a sehsitive null detector, and for compiling the measurement of RF voltages up
frequency response data. Features one knob operation, 200 microampere to 250 MC with an accuracy of
Simpson meter and precision resistors. +10%. The limits are 30 volts
AC and a DC level of 500 volts.
Designed for any 11 megohm
input VI'VM. Modern styling,
Polystyrene aluminum hous-

WSEET FRESY ENGGE EEEE NarD fponny DERGT EONE NOENE TRRAR b

ing, Polystyrene insulation,
and printed circuit board for No. 309-C
Weathisit easy assembly.

Shpg. Wt.
5350 ors. v

AUDIO WATTMETER KIT

Read audio power output directly without using external
load resistors with the new Heathkit Audio Wattmeter.
Built-in non-inductive load resistors provide impedances
of 4, 8, 16, and 600 ohms. Flat response from 10 CPS to MODEL AW-1
250 KC. Full scale power ranges are 0-5 MW, 0-50 MW,

0-500 MW, 0-5 W and 0-50 W. Model AW-1 will operate $29 50
[ ]

|
continuously at 25 watts and has a duty cycle of 3 minutes |

A SUBSIDIARY OF DAYSTROM, INC.
at 50 watts. Total db range in five positions is —50 db to

|
448 db, using the standard 1 milliwatt 600 ohms. Shpg. Wt. 6 Ibs. BENTON HARBOR 15,

—

MICHIGAN

B
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ﬂ/eatééct 6-12 VOLT

BATTERY

Here is the new 12 volt Heathkit
Battery Eliminator so necessary for
modern up-to-date operation of your
Service Shop. Furnishes either 6 or
12 volt output which can be selected
at the flick of a panel switch. Use the
BE-4 to service all of the new 12 volt
car radios in addition to the conven-
tional 6 volt models.

- RANGES:
This new Battery Eliminator pro-

-
-
A

. imum intermittent. The output voltage is ¢
- as the circuit uses two 10,000 mfd condenser:

_ ating range of oscillator circuits, etc.

OTHER USES:

The controllable low voltage DC supply ha
besides primary use in car radio service work.

P

S e
e
T

= =% 55/?
- VIBRATOR TESTER

KIT

MODEL VT-1

sg@so

Shpg. Wt. 6 lbs.

radio service shop. 6 volt vibrat.

—

Eliminator is recommended for this applica
tion.
Five test sockets provide for the testing o

hundreds of interrupter and self-rectifier types.
Proper starting voltage is determined easily
and accurately. Over-all quality is then un-
¢ mistakenly indicated on the panel mounted

meter.

ST

ISOLATION TRANSFORMER KIT

Variable output voltage be-
tween 90 and 130 volts AC.
Rated at 100 volt—amperes
continuously and 200 volt—
amperes intermittently. The
> principle function of the Heath-
- kit Isolation Transformer is to
isolate the circuit being tested
from line interference being
caused by motors. appliances,
etc. It works backward too by
isolating such de-
vicesfromtheline.
Many other uses,
especially with
AC-DC type cir-
cuits. Do not con-
fuse the Heathkit
Isolation Trans-
former with the
hazardous auto
transformer type
line voltage boosters.

MODEL IT-1
50
$16°;

Shpg. Wt. A
10 Ibs:

-

CZ 77

vides two continuously variable output voltage
ranges. 0-6 volts D.C. at 10 amperes continu-
ously or 15 amperes maximum intermittent
and 0-12 volts D.C. at 5 amperes continuously or 7.5 amperes max-

_The continuously variable voltage output feature is of definite
aid in determining the starting point of vibrators, the voltage oper-

voltage DC supply for electric trains. Has applications in high gain audio work requiring
clean DC filament supply. Can be used for low power electro-plating or as a power supply
for battery powered intercommunication systems. rgﬁ

4 This time-saving

device will quickly II

pay for itself in your auto
ors can be checked instantly on
the Good—Bad type meter scale. Operation

requires only a variable DC voltage from 4 to
6 volts at 4 amperes. Model BE-4 Battery

m%

“eartttct VARIABLE VOLTAGE

MODEL BE-4

317

Shpy. Wi,

lean and well filtered,
5.

17 lbs.

s many other applications
Can be nicely used as a battery charger, or low

m-m_—u_m_

|MPEDANCE BRIDGE

kit

|

MODEL 18-2
50 Shpg. Wi
$39%

The new Heathkit Impedance Bridge
features built-in ad justable phase shift
oscillator and amplifier. This instru-
ment actually represents four instru-
ments in one compact unit. The Wheat- ¢
stone bridge for resistance measure- §§§
ments, the Capacity Comparison n
bridge for capacity measurements, )
Maxwell bridge for low Q, and Hay .
bridge for high Q measurements. f*%

f

DESIGN:

Panel provisions for external generator

use. A new two section CRL dial, pro-

vides ten separate “‘units.”” Ten sep-
arate units switch settings and
fractions of units are read on a
continuously varizble, calibrated
control. A special minimum capa-
city shielded and balanced imped- et
ance matching transformer be- % g
tween the generator and bridge i §-_?.‘
circuit is automatically switched .

E to provide correct load operation
of the generator circuit. The in-
strument uses Y% precision re-

E sistors and condensers in all meas-

= urements circuits.

HEATH "compa'n'y

SUBSIDIARY OF DAYSTROM, INC:
BENTON HARBOR 15,
MICHIGAN
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Within the Industry
(Continued from page 29)

ment for the manufacture of both mil-
itary and commercial type trans-
formers.

PHILIP J. WOOD has
dio Corporation as
vice-president in
charge of radio and
television sales.

He has over sev- |
enteen years of ex- !
perience in radio !
and television sales, |
ten of which have ;
been in a manage-
rial capacity. From
March, 1952 until he joined Zenith on
February 1st of this year, he was dis-
tributor sales manager of Stewart-
Warner Electric. Prior to that time
he was a division manager for Leo
J. Meyberg, California appliance
distributor.

joined Zenith Ra-
assistant to the

DAYSTROM, INC. has purchased the
Heath Company of Benton Harbor,
Michigan, manufacturers of the Heath-
kit line of electronic instruments. The
company will be operated as a Day-
strom division.

Robert Erickson, vice-president of
the parent company, was named presi-
dent of Heath. He will also continue
as an officer of Daystrom.

With annual sales of $6,000,000,
Heath has a line of more than 60 test
instruments, amplifiers, transmitters,
and receivers. The company owns &
22,500 square foot plant in Benton Har-
bor and operations will continue there.
Purchase of Heath was made from
Helen C. Anthony, widow of Howard
Anthony.

Daystrom now has six wholly-owned
subsidiary ope1 atlons

CBS-HYTRON has established warchous-
ing facilities in Dallas, Texas to pro-
vide better tube distribution in the
Texas, Oklahoma, Arkansas, and Lou-
isiana areas . . . THE GUDEMAN COM-
PANY has moved its Sunnyvale, Cali-
fornia plant to 190 Commercial street
in that city. The company has plants
in Los Angeles, Monrovia, Chelsca
(Mich.), and Terryville (Conn.) in ad-
dition to its main factory in Chicago

. MICRO SWITCH of Freeport, Illinois
has opened a new assembly plant in
Independence, Iowa. Initial production
will provide employment for 50 to 100
persons BLONDER-TONGUE LABS.
INC. of Westfield, N. J. has opened a
30,000 square foot plant in Newark.
This is the firm’s second factory for
the production of a line of electronic
equipment on a contract basis in addi-
tion to the company’s own line of am-
plifiers, u.h.f. converters, and master
TV systems . . . FAIRCHILD CAMERA
AND INSTRUMENT CORPORATION is
building a new 24,000 square foot plant
on Washington Boulevard adjacent to
the Santa Ana Freeway in Los An-
geles . .. A new West Coast sales office

RADIO & TELEVISION NEV/S
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Here is the most radically improved Sweep Generator in the s, % f[”"eell)’\

history” of the TV service industry. The basic design follows 2

latest high frequency techniques which result in a combination

of performance features not found in any other sweep generator.
SWEEP:

Sweep action is obtained electronically through the use of a newly
developed controllable inductor, thereby eliminating all moving parts

A . B 2 - 1G
with their resultant hum, vibration, fatigue, etc. ovefage“-\:‘\c“\\\ld"mﬁ
Frequency coverage entirely on fundamentals, is ___ uency Sfinuous Hoyg we
3 Frealys cont 3T ov it
continuous from 4 MC to 220 MC at an output level 330 M fym ¥ MODEL T5-4
well over a measurable.1 volt. x«‘:\’étb“ volt- 7
Triple marker . o
system, 45 MC MARKER: . . .
crystal controlled The same instrument incorporates a triple marker
MArker=coriin= system with a crystal controlled reference. A variable B 5
marker—provi- marker provides accurate coverage from 19 to 60 3 |
Si?"i for external MC on fundamentals, and 57 to 180 MC on cali- | SHPG. WT
Darer: brated harmonics. A separate fixed crystal controlled R e R
4.5 MC marker can be used for checking IF, band- 14 LBS.

pass, calibration, reference, etc. Provisions are also
made for external marker use. A 4.5 MC crystal is
supplied with the kit.

POWER SUPPLY:
The transformer operated Power Supply features voltage regulation for stable
oscillator operation. Three sets of shielded cables are furnished with the kit. Sweep
range is completely and smoothly controllable from zero up to a maximum of 42
MC, depending upon base frequency.

Here is a TV Sweep Generator that truly no serviceman can afford to be with-
out for rapid, accurate, TV alignment work.
L8 N § " §% o ‘_n—-—_—‘_—-—_——_m_—n_—

NEW eathttir \  7%earsicr

SIGNAL GENEI#\TOR ‘leé‘ﬁi?ﬁ‘l{’f-b o

| KIT

The new Heathkit Laboratory type
Signal Generator definitely estab-
lishes a new performance standard
for a kit instrument. An outstand-
ing feature in:ilolzvoes the use of a
panel mounte: 0 microampere

meter calibrated both in microvolts MODEL LG-)

and percent modulation, thereby P
providing a definite reference level D 3 950
o

i
¥ Automatie am-
plitude control

¥ elreuit—eon-
stant output
B voltage regu-
&
#
4

lited power
supply

MODEL $G-8
$I 950 Shpg. Wt.
[ J 8 Ibs.

The new Heathkit service type Signal Gen-

erator, Model SG-8 incorporates many de- ‘

for using the Signal Generator in

design work, galn measurements,

selectivity, frequency response Shpg. Wt. 16 lbs.
checks. .

DESIGN:

Additional design features are copper plated shield enclosure

for oscillator and buffer stages resulting in effective double
shielding. Fibre panel control shaft extensions in RF carry-
ing circuits, thorough AC line filtering, careful shielding of
the attenuator network, voltage regulated B plus supply,
selenium rectifier, etc.

RANGES:

Frequency coverage from 150 KC to 30 MC all on funda-
mentals in five separate ranges. Output voltage .1 volt with
provisions for metered external or internal modulation. Out-
NSEN ST BROEW rEmmmy DRDEN SEE DROEW BN ESEN EZER REDT SEEGT ETEE CHOWE put impedaixce termination 50 ohms. Transformer operated
power supply.

NEW Tearttoct BAR GENERATOR KIT | oinyissicine many doltor stretching features offered by
e T o .

sign features not usually found in this
instrument price range. Frequency cover-
age is from 160 KC to 110 MC in five ranges, all on fundamentals, with
useful calibrated harmonics up to 220 MC. The RF output level is well in
excess of 100,000 microvolts throughout the frequency range. The oscillator
circuit consists of a twin triode tube, one-half used as a Colpitts oscillator,
and the other half as a cathode follower output which acts as a buffer be-
tween the oscillator and external load, thereby eliminating oscillator fre-
quency shift usually caused by external loading.

All coils are factory wound and ad justed, thereby completely eliminat-
ing the need for individual calibration and the use of additional calibrating
equipment. The stable, low impedance output, features step and variable
attenuation for complete control of RF leyel. A separate 6C4 triode acts
as a 400 cycle sine wave oscillator, and a panel mounted switching system
permits choice of either external or internal modulation.

or Service work

e . The Heathkit BG-1 produces a series of horizontal or vertical ‘
bars on a TV screen. Since these bars are equally spaced,

they will quickly indic:

ate picture linearity of the recciver
under test withoup waiting for transmitted test patterns,
Panel switch provides '‘standby—horizontal and vertical

position.”” The oscillator unil uses a 12AT7 twin triode for

the RT oscillator and video carrier frequencies. A ncon
relaxation oscillator provides low frequency c o m u n Y

MODEL - for vertical linearity tests. The instrument will

also provide an indication of horizontal and B z e ] Y
BG-1 vertieal syne circuit stability as well as overall A SUBSIONARY QOF DAY M, THC,

L
icture size. Operation is simple and 1
s I 4 5 0 Shpg. Wt. ﬁ)éfllllil;z:ééycuneclt)icorl? v,]cgntlhzz ’I‘S{!r;gcei\d'gr annzgﬁli B E N T Q N H A R BQ R | 5 '

P 4 Ibs. terminal. Transformer operated for safety. M l c H IG A N

&
Q
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VISUAL-AURAL

SIGNAL-TRACER
KIT

The new Heathkit Visual-Aural Signal Tracer features
a special high gain RF input channel used in conjune-
tion with a newly designed wide frequency range de-
% modulator praobe. High RF sensitivity permits signal

- tracing from the receiv er antenna input. Separate low

CeSsq, ﬂJOng"’ Obeg

. gain channel and probe available for audio cireuit tese Iy With
& exploration. Both input channels are constantly moni- s,
3 tored by an electron ray beam indieator so that visual MODEL T1-3

as well ural indications may be obtained. qurat

nd
NOISE LOCATOR: ¥ ﬁ““‘ gr-l"‘“g s 5 o
A decidedly unusual feature is a noise locator circuit ®

uged 1n conjunction with the audio probe. With this
system, a DC potential is applied to a suspected cir-
cuit component and the aetion of the voltage in the component can be seen as well Shpg. Wt. 9 Ibs.
as heard. Invaluable far ferreting out noisy or intermittent condensers, noisy re-
sistors, controls, IF and power transformers, etc.

J WATTMETER:
Built-in calibrated wattmeter circuit will prove useful for quick preliminary check of total wattage consumption
of equipment under test. Separate panel terminals provide external use of the speaker or output transformer
for substitution purposes. Saves valuable service time by eliminating the necessity fer speaker removal on gvery
service job. The same panel terminals also provide easv aceess to a well filtered B plus supply for external use.
Don't averlook the many interesting service possibilities provui(‘d through the use of this instrument, and let

B the Signal Tracer work for you by saving time and money.

WEEERY MM WIS NI UG NSUNAR WCMPAEN W M SR GEIER  CEESH  ESSTC WM DENENN WA IR

Weczzééaf CONDENSER CHECKER KIT

Tlere is a handy test instrument for any Serviee Shop, Unknown
values of capuacity and resistance are quickly determined on the
direct reading condenser checker dial. Capacity is measured in
four ranges {rom .001 mid to 1000 mfd. Resistanee in the range
from 100 ohms to 5 megohms.

DC polarizing voltages of 25, 150, 250, 3530. and 450 volts are
available for leakage tests on 2!l types of eondensers. For electro-
Iyties, 2 power factor control is provided to halanee out inherent
Jeakage and to indieate directly the power factor of a condenser
under test. Proper balancing of the AC bridge is reflectedgn the
degree of closure of an electron beam indieator tube.

Maoadel C-3 uses a transformer operated power supply, spring
return leakage test switch, and a convenient combination of panel

MODEL C-3 scales for all readings. Test leads arc furnished in addition to
s 5 @ Shpg. Wt. preeision components for calibrating purposes. Quick and easy to

l 9 7 Ibs. operate, the Heathkit Cond(;nser Checker will save valuable time

and increase your Shop efficiency.

S —————

BN ESOTC EEEDD DD I SR N A _-—

| Feathtis Q" METER| Feathbis
' KIT | AUDIO OSCILLATOR
KIT

MODEL QM-1 ‘ MODEL AO-1

544 | ‘52450

Shpg. Wt. 14 |bs. ‘ Shpg. Wt
10 Ibs,

‘ The Heathkit Audio
Oscillator will produce both sine and
square waves within the frequency range |

i3

L The Heuthkit QM-1 represents

the first practical popular priced Q meter available within ‘

the price range of schools, laboratories, TV service men, and Thermistor controlled linearity results in

experimenters. This instrument will enable the operator to % "L(varliltlé)n olf n% more Tl.}lmn +1 db1 n ?

i b . 1 R . o 10 volt (no load) variable output leve

simulate comlmlous encoun.ter.ed in practical circuits and to There will be less than 6% distortion

measure the performance of coils or condensers at the operat- from 100 CPS throughout the audible

ing frequencies actually encountered. Allindications of value % range. Low impedanee 600 ohm output.

are read directly on the 414" 50 microampere Simpson cali- Precision 1% resistors, used in the range
N ¥ multiplier circuits to provide accurate

brated meter scale. Measures Q of condensers, RF resistance, l calibration.

and the distributed capacity of coils. Oseillator secting

supplies RF frequencies 150 KC to

18 MC in four ranges. Calibrate

capacity with range of 40 MMF

to 450 MMF with vernicr of 3 .
MMF, Investigate the many serv- . c o m p a n y

iees this instrument can perform
A SUBSIDIARY OF DAYSTROM, INC.

for you..

BENTON HARBOR 15,
MICHIGAN
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|
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from 20 CPS to 20 KC in threc ranges. % i

and field office for military work has
been opened by GENERAL PRECISION
LABORATORY at 21 N. Santa Anita
Ave., in Pasadena . . . PERMACEL TAPE
CORPORATION has opened a modern
one-story warehouse at 615 Livernois
Avenue, Ferndale, Michigan to service
the Ohio, Michigan, and Kentucky
areas . . . HEPPNER MANUFACTURING
COMPANY of Round Lake, Illinois is
building an additional 10,000 square
feet of plant area which will house its
tool, die, and punch press departments.

DURWARD M. BRANIGAN has been
promoted to the post of manager of
distributor sales for
the Tube Division
of Radio Corpora-
tion of America suc-
ceeding Harold F.
Bersche, who 1was
upped to the post
of manager of the
marketing services
department of the
corporation’s tube division.

Mr. Branigan will supervise the di-
vision’s distributor field sales force and
will have responsibility for sales of all
division products handled through dis-
tributors. These products include re-
ceiving tubes, TV picture tubes, power
tubes, test equipment, electronic com-
ponents, and radio batteries.

£l ES

SUPEREX ELECTRONICS CORPORATION
has moved its offices and factory to a
modern and larger building at 4-6 Rad-
ford Place, Yonkers, New York . . .
SANDS ASSOCIATES, an industrial mar-
keting consulting firm, has moved to
new quarters in the Miller Building,
136 E. Figueroa Street, Santa Barbara,
California . . . ASSEMBLY PRODUCTS
INC. has moved from Chagrin Falls,
Ohio to new quarters in Chesterland,
Ohio . . . PRECISION RADIATION IN-
STRUMENTS, INC. has moved to a mod-
ern 10,000 square foot brick building
at 4223 W. Jefferson Blvd. in Los An-
geles. Its old facilities at 2235 S. La
Brea Ave. are being retained as sales
offices . . . RECOTON CORPORATION
is now located at 52-35 Barnett Ave,,
Long Island City 4, N. Y. . . . RESE
ENGINEERING INC. has increased its
floor space by nearly 7000 square feet
by moving to a new plant at 731-33
Arch Street in Philadelphia. The new
quarters will house all operations.

HERMAN FIALKOV has been elected
president of General Transistor Corp.,
Jamaica, N. Y,
manufacturer of
transistors and ger-
manium diodes.

He was formerly
chief engineer of
the germanium divi-
sion of Radio Re- 3
ceptor Co., is a s “:‘ﬁ

- AI)_‘

5

graduate of the Col- *

lege of Engineering of New York Uni-
versity. He has served in engineering
capacities with FEmerson Radio &
Phonograph Corp., the Mutual Broad-
casting System, and Tele-Tone.

RADIO & TELEVISION NEWS
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| TUBE CHECK
| KIT

The Heathkit TC-2 Tube Checker was primarily de-
signed for the convenience of radio and TV servicemen
and will check the operating quality of tubes commonly
encountered in this type of work. Test set-up proced-
ure is simplified, rapid, and flexible. Panel sockets
accommodate 4, 5, 6, and 7 pin tubes, octal and loctal,
7 and 9 pin miniatures, 5 pin Hytron, and a blank
socket for new tubes. Built-in neon short indicator,

individual 3-position lever switch for each tube element, spring return
test switch, 14 filament voltage ranges, and line-set control to compensate
for supply voltage variations, all represent features of the TC-2.

Simplitfed
construction
—new harness
type wiring—
closer  toler=-
ance resistors,

Aeaillthct PORTABLE
TUBE CHECKER KIT

The portable model is MODEL TC-2P

supplied with a strikingly

attractive two-tone cabi- s 50
net finished in rich ma- ° 4
roon proxylin impreg- 1
nated fabriccovering with ~ Shpa. Wt.

a contrasting gray on the 15 Ibs.

inside of the detachable cover.

~ e
DL e
6551? ‘?453”0,. o
20,
Sog ,]]i ,/;{gq
.
Results of tube tests are read di-
‘ rectly from the large 434” Simpson
3-color meter. Checks emission,

shorted elements, open elements,
and continuity. Wiring procedure
has been simplified through the use
of multi-wired color coded cable pro-
viding a harness type installation
between tube sockets and lever
switches. This procedure insures
standard assembly and imparts a ‘‘factory built” appear-
ance to the instrument. New Construction Manual furn-
ishes detailed information regarding tube set-up procedure
for testing of new or unlisted tube types. No delay neces-
sary for release of factory data.

ealhlct REGULATED \
" POWER |

| SUPPLY KIT\

MODEL PS-2

$3 5,0 e “

Here is a source of regulated D.C. voltage for circuit de-
velopment work. Power supply voltage and current drain
to the circuit under test are constantly monitored by the
41%” panel mounted meter. Separate 6.3 volt at 4 ampere
A.C. filament source available. The regulated and variable
output voltage will be constant over wide load variations,
and hum ripple will not exceed .012% at 250 volts under a
50 MA load. Completely isolated circuit, standby switch,
and other desirable features, make the Model PS-2 ex-
tremely useful in a wide variety of applications.

Heatikce AUDIO GENERATOR
e

i

i

Here is an Audio Generator with
features generally found only in the
most expensive instruments. Sine
wave coverage from 20 cycles to 1
Megacycle—response flat =1 db
from 20 cycles to 400 Kc—continu-
ously variable and step attenuated
output. Because the output voltage
is relatively constant over wide fre-
quency ranges, the AG-8 is ideal for
running frequency response curves
in audio circuits. Once set by means
of the attenuator, this voltage may
be relied upon for accuracy within + 1 db. Instrument features
low impedance 600 ohm output circuit and distortion less
i than .4 of 1% from 100 CPS through audible range.

v

MODEL AG-8

$2959

Shpg. Wt. 11 Ibs.

.

2

April, 1955
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KIT |

Healthbcl TV PICTURE TUBE
TEST ADAPTER

The Heathkit TV Picture Tube Test Adapter
used with the Heathkit Tube Checker Kit, will
quickly check picture tubes for emission,
shorts, etc. and determine tube quality. Con-
sists of standard 12-pin TV tube socket, four
fiet of cable, octal socket connector, and data
sheet.

No. 355

4 Shpg. Wt.
$450 sy

) Feathbit
DECADE RESISTANCE KIT

Twenty 1% resistors are decaded
in 1 ohm steps to provide any
value between 1 ohm and 99,999
ohms. Sturdy ceramic switches
with silver plated contacts insure
reliable service. Use the Decade
Resistance in bridge circuits,
meter multipliers, calibrations, or
any application requiring a wide
range of precision resistance values.
v vy N B - N ‘N N N W __§B __§. ]

Heathtbir
DECADE CONDENSER KIT

The Heathkit Decade Condenser mopEgL DC-1 o

provides a ready source of capacity
e

values from 100 mmf to .111 mfd in-
clusive in capacity steps of 100 mmf.

Shpg. Wt.
3 Ibs.

MODEL DR-1

b, $19°

o
. Shpg. Wt.
4 |Ibs.

Silver plated contacts on husky ce-
ramic switches, assure positive con-
tact for each switch position. Preci-
sionsilver mica con-
densers £ 1% accu-
racy for close
tolerance

accurate

work.

i
|

A SUBSIDIARY OF DAYSTROM, IMC.

BENTOMN HARBOR 15,
MICHIGAN
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NEW Feasééir HIGH FIDELITY N U

PREAMPLIFIER

KIT

Here is the exciting new Heathkit Preamplifier with all of the features C&V““c?/

you Audiophiles have asked for and at a down-to-earth price level.
Beautiful satin gold baked enamel finish, striking control knobs and

z[airr;_mgement, attractive custom appearance and entirely functional
esign.

DESIGN:

Uses three twin triode tubes in a shock mounted chassis, 2-12AX7 and
1-12AU7. Features tube shielding, plastic sealed color coded capacitors,
smooth acting controls, good filtering, excellent decoupling, low hum
and noise level, and all aluminum cabinet. Special balancing control for
absolute minimum hum level. Cathode follower, low impedance output
circuit for complete installation flexibility.

SPECIFICATIONS:

Provides five switch selected inputs, 3 high level, and two low level,
each with individual level controls—4 position LP, RIAA, AES, and
early 78 equalization switch—4 position roll-off switch, 8, 12, 16 with
one flat position. Separate tone controls, bass 18 db boost and 12 db cut
at 50 CPS, treble 15 db boost, and 20 db cut at 15,000 CPS. Power re-

Single
SW‘%CI]] noiband
woung gg ” Dre-

eathttit

AMATEUR

TRANSMITTER KIT

The Heathkit AT-1 Transmitter has
established a high reputation and
- has been enthusiastically accepted
by hundreds of experienced oper-
ators as well as beginners. Power in-
put up to 35 watts for the novice and

Lo suitable as a standby exciter for your

L S c"\?\\v‘o higher powered rig later on.
Crystar ‘\“,\, vy odel AT-1 can be crystal or
e\m,m” I VFO 5 ‘,9 5\1\‘ VFO excited and operates on 80, 40,
tered 01761'atim ‘, 20, 15, 11 and 10 meters. The pre-

on, wound coils with the oscillator and
MODEL AT-1 amplifier areswitched simultaneously

by the rugged band switch. Meter switch
allows a reading of the final grid and plate
current on the panel mounted meter. Mod-
ulator input and VFO power sockets are pro-
vided as well as a key jack for CW operation.
Other features include a crystal socket,
standby switch, key click filter, AC line
filter, good shielding and a 52 ohm coax1a1 output. The 425 volt, 100
milliampere power supply and 5U4 rectifier are more than adequate for
the 6AG7 oscillator multiplier and 6L6 amplifier doubler.

$2950

Shpg. Wt. 16 Ibs.

e D BEER PETTT ERRE

GRID DIP METER KIT

The invaluable instrument for Hams, servicemen and experimenters.
Useful in TV serviee work, for alignment of traps, filters, IF stages,
peaking compensation networks ete. Locates spurious osc1llat10n
provides a relative indication of power in transmitter stages. Use, 1(,
for neutralization, locating parasitics, correcting TVI, measuring
CL and Q of components, and determining RF civeuit resonant
frequencies. The variable meter sensitivity control, headphone
jack, 500 microampere Simpson meter, continuous frequency cover-
age from 2 MC to 250 MC. Prew ound coil kit and rack included.

sty HAM EQUIPMENT Lhaw

S e s s SR

Se,
€Dg,
Lorie I‘ate
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quirements from Heathkit Williamson Type
Amplifier power supply 6.3 volts AC at 1 am-
pere, and 300 volts DC at 10 MA. Over-all
dimensions 12%;” widex 5% "deep x 323 " high.

APPLICATION:

The new Heathkit WA-P2 Preamplifier has
been designed to operate with any of the
Heathkit Williamson T'ype Amplifiers and is
directly interchangeable with the previous
Model WA-P1 Preamplifier unit. Order your
kit today and enjoy completely smooth con-
trol over the operation of your Hi-Fi system.
Obtain the exact tonal balance of bass and treble with the precise degree

of equalization you want. Note that the design of the WA-P2 accommo-
dates the newly established RIAA curve. .

MODEL WA-P2

$|97.5

Shpg. Wt. 7 Ibs.

4 chassis—

Com)e\' p\ate cabinet—
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The new Heathkit VFO is
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the perfect companion to the feve

Heathkit Model AT-1 Trans- ;8¢ 5,00

mitter and it has sufficient out- RpCers a”lrou 0V oAUS g C\““’%
put to drive any multi-stage . ~ %Utp b 195 19 00“.%;{0\' rs
transmitter of modern design. . Voir g3y yollt
Good mechanical and electrical O & gniewd
design insures operating sta-

blhty Coils are wound on MODEL VF-1

stable, heavy duty, ceramic forms using Litz
%or double cellulose wire coated with Poly-

styrene cement and baked for humidity pro-
gtection. Variable capacitor of differential

sggso"

type construction, especially designed Shpg. Wt. 7 Ibs

for maximum bandspread. Kit is fur-
nished with a carefully precalibrated scale
which provides well over two feet of scale length. Smooth acting
vernier reduction drive and illuminated dial provides easy tuning
and zero beating.

Power requirements 6.3 volts AC at .45 amperes, and 250 volts
DC at 15 mils. Just plug it into the power receptacle provided on
the rear of the AT-1 Transmitter. Seven band coverage 160
through 10 meters with 10 volt average RF output. Uses 6AU6
electron coupled Clapp oscillator and OA2 voltage regulator.

i BERNY UGS ENN B B 3 |

Peatlhtct ANTENNA
IMPEDANCE METER KIT

MODEL AM-1 Determineantenna resonance and resistance,
50 transmission line surge impedance, and re-

ceiver input impedance. Works with one-
half and one-quarter wave lines. half wave
and folded dipoles, harmonic mobile and

LOW FREQUENCY COILS: Shpg W’ beam antennas. Resistance type SWR bridge i
Low frequency range extended to 355 KC by the use of two ad- MODEL Gb-1B 2 Ibs. —100 microampere meter—frequency range
ditional eoils. Complete with dial correlation curves. Set 341-A 5 o Shpg. Wt. 0-150 MC—impedance range 0-600 ohms.
for GD-1B and set 341 for GD-1A. Shipg. wt. 1 1b. Price $3.00 s 4 li;s

o .

T CESEE RS

Heathtis

MODEL AC-1

$1450
Shpg. Wt. 4 lbs.

TR

and a transmitting type variable condenser sets it *
Will operate on the 10 through 80 meter bands.

ANTENNA COUPLER KIT

For the Heathkit AT-1 Transmitter or any comp’lrable Amateur Trans-
mitter. Will handle power up to 75 watts at its 52 ohm coaxial input.
Matehes a wide range of antenna impedances with its L type tuning net-
work and neon indicator. A tapped inductanee proy 1des coarse adjustmcnt
‘right on the nose.”
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Here is the famous kit form Williamson Type high fidelity Amplifier that has de-
servedly earned highest praise from every strata of Hi-Fi music lovers. Virtually
distortionless, clean musical reproduction, full range frequency response, and more
than adequate power reserve.

OUTPUT TRANSFORMERS:

This outstanding Willinmson Type Hi-Fidelity Amplifier is supplied with the famous

Acrosoud TO-300 output transformer. This quality transformer features the pop-

ular “ultra-lincar” output cireuit for clean maximum power level. Separate chassis for amplifier
and power supply.

SPECIFICATIONS:

Frequency response within 1 db from 10 cycles to 100,000 cycles. Harmonic dlstortxon at 5 watt
output less than 5% between 20 cycles and 20,000 cycles. IM distortion at 5 watts equivalent
output .5% using 60 and 3,000 cyeles. Output 1mpe(hnces of 4, 8, or 16 ohms. Overall dimensions
for cach unit 7 high x a‘/g wide x 1114" long.

CONSTRUCTION MANUAL:

This fine kit is supplied with a completely detailed step-by-step Construction Manual and the
only effort required is the assembly and wiring of the pre-engineered kit. Even the complete
novice can successfully construct this Amplifier and have fun building it.

d, heg
hassx iy dc

s"U(‘tlc

Here is the newest Heathkit Hi-Fi Amplifier at the lowest price ever quoted for a complete Williamson Ty;l)c Amplifier
cireuit. The W-4 Model has been destgnc(l for single chassis construction, and only for the new Chicago Transformer
Company Model BO-13 “super range” high fidelity output transformer. This transformer, a new development in the Hi-Fi
field, is being offered at substantial saving over transformers of comparable quality. It is outstdndlm, in performanee
and on the basis of our tests, we find it equal in every respect to transformers used in the W-2 and W-3 Heathkit series.

LOW PRICES:

Through utilization of a single chassis with resultant economy obtamed through elimination of duplicate sheet metal

fabrication, connecting cables, plugs, sockets, and 2 new Chicago “‘super range’” output transformer, a 209 price reduc-
tion has been made possible without sxcnﬁcmg kit quality.

COMPONENTS:

The new Heathkit W-4 uses the same heavy duty power transformer and choke. It has all of the features of previous
models including individual jacks and a wire wound control to balanee the output tubes—plastic high quality capacitors
and the exact cireuitry previously utilized in Williamson Type Amplifiers. Intermodulation distortion and harmoriic
distortion are both at the same low level as in the W-2 and W-3 models.

CONSTRUCTICN:

Here is the opportunity for even the economy minded Hi-Fi enthusiast to enjoy all of the advantages offered through

Hi-Fi reproduction of fine recorded music. Simplified step-by-step Construction Manual completely eliminates necessity
of clectronic knowledge or special equipment. Assemble this Amplifier in a few pleasant hours.

Wi ARG e T s SR N YN

NEW ’Z/MW 20 WATT
High Fidelify AMPLIFIER KIT

In keeping with the progressive policy

of the Heath Company, further improve-
ment has been made in the already fam- ..
ous Heathkit High Fidelity 20 Watt &
Amplifier. Additional reserve power has 7
been obtained by using a heavier power
transformer. A new output transformer
designed and manufactured especially

for the Heath Company, now provides
output impedances of 4, 8, 16 and 500
ohms. The harmonic distortion level will

not exceed 1% at the rated output.

FEATURES:

Outstanding features of the Heathkit
20 watt Amplifier include frequency
response of +1 db from 20 CPS to 20
KC. Separate (boost and cut) bass and
treble tone controls. Four switch selected |
input jacks and a special hum balancmg
‘control. Flexibility is emphasized in the in-
put circuits and proper equalization for all input devices is incorporated.

TUBE LINEUP:

12AX7 magnetic preamplifier and first audio amplifier, 12AU7 two
stage amplifier with tone controls. 12AU7 voltage amplifier and phase
splitter. T'wo 6L6 push-pull beam power oulput and 5U4G rectifier.
. The Heathkit Model A-9B is excellent for custom installation and
is designed for outstanding service at a very reasonable cost.

WILLIAMSON TYPE

AMPLIFIER KIT

MODEL A-98

$35°

Shpg. Wt. 24 Ibs.

MODEL A-7B

Shpg. Wt. 10 Ibs.

MODEL A-7C

A

Shipping weight 37 1bs.
Shipped express only .

1955
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COMBINATIONS AVAILABLE:

W-3 Amplifier Kit (Includes Main Ampli-
fier with Acrosound Output Transformer,
Power Supply and WA-P2 Preamnplifier.)

$69.50

W-3M Amplifier Kit (Includes Main Am-
plifier with Acrosound Qutput Transformer

and Power Supply.) Shipping
weight 29 1bs. Express only $4-9.15

g/mtéécd SIX WATT
AMPLI

Sy
0 end ro,

Lidelsy,
¥ ?ne}c,m,y

“A\\(Y
west price “%“\‘ \Amv‘ i
‘\»\‘?mnmsm IRered.
fie

COMBINATIONS AVAILABLE
W-47I with Chicago ‘‘super-range’” trans-
former only. Single ehassis main amplifier

and power supply, Shipping
weight 28 Ibs. Express 0nly$39015

COABINATION W-14 with Chicago
“super-range’ transformer only includes
single chassis main amplifier and powersup-

ply with WA-P2 preamplifier $59 50
[

kit.Shpg.wt.351bs. Ioxpressonly
Bl s RN O

FIER KIT

An outstanding value, this econom-
ically priced 5 watt Amplifier is
capable of performance expected
only in much more expensive units.
Only 2 or 3 watts output will ever
be used in normal home applications
and Model A-7B will be more than
adequate for this purpose.

SPECIFICATIONS:

Two switch selected inputs are avail-
able for crystal and ceramic phono
pickups, tuner, TV audio, tape re-
corder, and carbon type microphone,
Model A-7B features separate bass
and treble tone controls, push-pull
balanced ouiput stages, output im-

pedances of 4, 8, and 15 ohms, and extremely wide frequency
range 1% db from 20 CPS to 20 KC. Not just a souped up AC-
DC job. Full wave rectification, transformer operated power
supply and good filtering, result in exceptionally low hum level.

Provides a preamplifier stage and proper compensation for the
variable reluctance cartridge and low level microphone. $17.50

ATH Jmpany
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MODEL AR-2

| $25°59

RECEIVER KIT

An excellent example of typical Heath Company ability to produce top quality kit merchandise at i
ridiculously low prices, is the AR-2 Communications Receiver. Here is a transformer operated all-
wave receiver with all of the desired features and none of the disadvantages commonly encountered
in so-called “‘cconomy sets.” i
Receiver employs high gain miniature tubes and IF transformers, chassis mounted 3'3" PM
speaker, headphone jack, slide rule dial with Ham Bands plainly identified, and easy tuning with
dircet planetary drive. Continuous frequency coverage from 550 KC to 35 MC on 4 Bands, with
clectrical bandspread tuning and logging scales. Other features are RF gain control with AGC on-off
switch-phone-standby-CW panel switeh—prewound coils in a shielded turret assembly and copper
plated chassis and shielding.
Uses 12BE6 mixer-oseillator, 12BA6 IF amplifier, 12AV6 detector-first audio, 12A6 beam
/e 7’ power output, 12BA6 BFO oscillator,

{Less Cabinet)
Shpg. Wt.

P o _‘\c“_ el 7, 2y 1"7'1 and 5Y3 rectifier. A lettered control plate is pro- RECEIVER CABINETS
\S’"O\s; @ c“\x oV - "e‘,;lf @, vided for the cabinet of your choice or you can order Proxylin impregnated fabric covered plywood
S W Danar"”"' ¢ £V 2 the optlonnl Heathkit cabinet featuring the full size cabinet available for BR-2 and AR-2 receivers.
ch, er “\G ' aluminum panel. Includes aluminum panel, fiocked reinforced

B speaker griil and protective rubber feet.

For BR-2 Receiver, Cabinet 91-9

Shipping weight 51bs................ $4.50
AR-2 Receiver, Cabinet 91-10

F M T U N E R K I T s W =£ é y Shipping weight 51bs. . ........ $4.50

Heathtit

: Here is an FM Tuner that can be operated B R OA D C A S T BA N D
with vour Hi-Fi Amplifier or through the

“‘phono” section of the ordinary radio. Com-

MODEL FM-2

$22°

Shpg. Wt. 8 tbs.

pletely AC operated to eliminate problems
usyally encountered in “economy type” AC-
DC tuner circuits. Features 8 tube circuit with
separate mixer and oseillator, 3 double tuned
IF stages followed by a [imiter discriminator
providing maximum sensitivity and selectivity
across the full FM frequency band of 88 MC
to 108 MC. The tuning unit is factory assem-
bled and adjusted, thus eliminating tedious
critical “‘front end” alignment problems. The
attruetive slide rule dial and vernier tuning
combine to make the Heathkit FM-2 Tuner
simple to operate.

RECEIVER KIT

The Model BR-2 Broadeast Band Receiver is designed
especially for the beginner without any saerifice of
quality. This receiver features a transformer operated
power supply, high gain miniature {ubes, sharply tuned
F transformers, new rod type built-in antenna, and a
trouble-free planetary tuning system. Exceptional per-
formance with unusually high sensitivity, good selec-
tivity, and excellent tone quality from the 514" PM
chassis mounted speaker. Can be used either as a re-
ceiver, tuner, or phono amplifier. Uses 12BE6 mixer-
oscillator, 12BA6 IF amplifier, 12AV6 detector, 1246
beam power output, and 5Y3 rectifier.

MODEL BR-2

1772

(Less Cabinet)

Shpg. Wt, 10 Ibs.

SHIP VIA

O Parcel Post
O Express

[ Freight
B B ] Best Way
WALNUT 5-1175
(PLEASE PRINT)
QUANTITY ITEM PRICE

MODEL NO.

— - — — — S — I |

Enclosed find { ) check ( ) money order for
Please ship C.0.D. { ) postage enclosed for

On Express orders do not include transportation charges—they will be collected by

pounds. the express agency at time of delivery.

ON PARCEL POST ORDERS insure postage for weight shown. ORDERS FROM CANADA and APO’s must include full remittance.
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By CLARK E. JACKSON

_Let 'Er Blow

Don't let your antenna tower be a sucker for high wind

velocities. Here is your "insurance” against disaster.

of hurricanes, especially along the

Eastern seaboard, has included the
total loss of numerous antenna towers,
antennas, and rotators. Having wit-
nessed the destructive effects caused
by high wind velocities during 1953, it
was with firm resolution that we gave
serious study to the problems of safety
and security for our next (and perma-
nent, we hoped) installation.

Experience had shown, in our partic-
ular case, that for either optimum sig-
nal strength of TV signals or from 2-
meter amateur communications, a
height of about 60 feet off the ground
produced the best results. Ours is a
very hilly terrain in New England, and
signals did peculiar tricks during sea-
sonable changes of weather before we
adopted the tower for obtaining more
altitude.

Having made our decision to put up
a 60-foot tower, the next step was to
consider a design that could be quickly
lowered to reduce potential hazard
from future hurricanes. A multi-ele-
ment beam antenna, even the 2-meter
type, presents high resistance to wind
and exerts tremendous pressures and
strains on the tower, especially to un-
guyed sections. A ‘telescoping type”
of tower seemed to best meet our re-
quirements. The installation includes
the Tel-Ex-Pand M-60 tower, the JFD
“RotoKing” rotator, and a Gonset
Model 1560 stacked 2-meter yagi beam
antenna.

Patience and care have their rewards
when putting up a tower, It is good
insurance to take every precaution
against rust as the first step in pre-
ventive maintenance. The best of steel
towers will quickly rust, especially at
welded spots, if any metal is exposed.
Four coats of aluminum were sprayed
on the tower for protection.

A solid footing is required to sup-
port the weight of the tower and ac-
cessories. An easy method is to form
a concrete base fashioned from con-
crete blocks and ready-mix cement.
Dig a 24” square about 18" deep. Level
the bottom and place (side by side)
two large concrete blocks. Wet the
blocks and build a simple square wood
frame around the blocks. Fill with one
of the ready-mixed cements obtainable
from your local hardware store.

Use large washers on long bolt heads
and immerse them several inches in
the wet concrete. Drop the tower base
over the bolts and keep it level until
the concrete sets. Then tighten the
nuts to hold the base.

THE havoc resulting from the fury

April, 1955

Heavy stranded guy wires (we used
phosphor bronze) are secured, before
erection, to the guy hooks at the top
of each of the two lower 20-foot sec-
tions. Use heavy eyelets to prevent
severe bends. The top section is not
guyed. The six guy wires are each
supplied with heavy galvanized 10-inch
turnbuckles and are positioned near
the building wall or other holding
surface. Use heavy eyelets here too.

The tower (collapsed to 20 feet) is
raised by means of a crank (supplied
with the tower) after the lower guys
have been made fast. Then the three
remaining guys are secured as the ex-
tended tower approaches its maximum
length.

Spring-loaded “dogs” automatically
hold the sections in place. This re-
lieves the airplane-type lifting cable
of permanen