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The @ BONDED Electronic Technician PROGRAM
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will reflect more business and profits in your shop, too!

eY'Rg
4w Rra

s Customers have confidence in Ray- If you can qualify for this exclusive

theon Bonded Dealers for two important business builder you'll find it will in-
reasons: (1) they value the security of spire greater customer confidence in
the Raytheon Bond and (2) they ap- your shop and result in more profitable
preciate the fairness and good sense of business for you. Ask your Raytheon
the Raytheon ""Code of Ethics’’ to which Tube Distributor about it, today.

these dealers adhere. And this con-
fidence is reflected in more volume and
profit for the Raytheon Bonded Dealer.

RAYTHEON MANUFACTURING COMPANY

RAYTHEON MAKES ALL THESE:
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An Invitation. ..

To men who want to "ga places”

in TV SERVICING

Find out about this NEW,
ALL-PRACTICE WAY

of becomin 0 Professional

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 1007, learn-by-doing, practical
training. We supply all components, all
tubes, irncluding 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.

believe many of tomorrow’s top TV serv-
icemen will be graduates of this training,
Mailing the coupon involves no obligation,

RADIO & 'I'EI.EVISION NEWS (s published mnn(hly by Zifi-Davis l-uhn.himz Company, William B, Zif, Chairman of the Board (1040-1053), nt 64 E. l.:ke St.
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Train at home easily, quickly, for TV's top servicing jobs. NRI’s
Professional Television Servicing course includes a 17-inch picture
fube and all other tubes and components to build a complete TV
Receiver, Oscilloscope, Signal Generator, H.F. Probe. Complefe
training, including all equipment, available now for a low intro-
ductory price—under $200 on easy ferms.

[ e e o e e e e e e e e e e

National Radio Institute, Dept. 4MET
16th and U Sts., N.W., Washington 9, D. C;

Please send my FREE copy of “How to Reach the Tl)p

|
|
|
|
How 70 M| . L . :
o i @10 TV Servicing.” I understand no salesman will cali.
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TOP |
TV | Name...._ ........ 0000000008500 0 000 Age...oviuels
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| Address. .. ... ccviverecnnscarrnnssnrrorerrrsenesshe
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All Electronic Parts

YOURS TO KEEP!

Now/
Work over

200 =

poractical projects )

WITH THESE
PARTS:ss

Tillig

/

-\
i

S

9

RADIO-ELECTRONICS nNow . ..ot home in spare fime you can get BOTH the very
training and subsequent Employment Service you need to help you start earning real money in
America’s thrilling, multi-billion dollor cpportunity field of Television-Radio-Electroni¢s. Now
that Television is coming to almost every community, here Is a chance of o lifetime 1o prepare
to ¢ash in on one of Television's great expansions.

D.T.1.’s amazingly practicol home method enables you to set up your own HOME LABORA-
TORY. You get many Electronic parts which you mount on individual bases with spring clip
connectors. Tops for experimenting! Add or remove parts in a jify. Na wasted hours of
soldering and unsoldering for cach project. You spend minimum time fa get maximum
knowledge of important circuits that really work. In fact, you get exactly the same type of
bosic training equipment used in our Chicago training laboratory—cne of the natlon’s
finest.

Bvild and KEEP This VALUABLE TEST EQUIPMENT

Your hame laboratory projects olso include building and keeping o versatile 5 inch
Oscilloscope and preclsion Jewel Beorlng Multi-Meter. These quolity commercial test
instruments help you EARN WHILE YOU LEARN and will prove mighty valuable,
should you later decide to start your own full fime TV-Radio service business. You
also build and keep a quolity 21 Tnch TV SET.

D.T.l. Provides EVERYTHING YOU NEED to master TELEVISION

In addition to your home laboratory and easy-to-read lessons, you even use
HOME MOVIES—a wonderfully effective and exclusive D.T.1. iraining
advontage. You watch hidden actions . .. see elecirons on the
march. Important fundamentals . .. become ‘‘movie
clear,” helping you learn faster . . . easier . . . beiter,

Build and keep this BIG DTI
Engineered TV set—easily
converted to U.H.F. (DTl offers
another home training, but
without the TV sat.}

Full time Residential training in D.T.1’s grea!
Chicago laboratories also available. MAIL COU-
PON TODAY for all facts. (If subject to Military
Service, you'll espe-
clally welcome the
information we have
for you.)
L D.T.L's Training
is avoilable in Canada

"“ONE OF AMERICA’S FOREMOST 4 s M A ' l c o “ P o " ' o DAY !
TELEVIS/ION TRAINING CENTERS’’

DeVRY TECHNICAL INSTITUTE

A141 BELMONT AVE., CHICAGO 41, ILL. DEPT. RN-11-K

| would like your valuable information-packed publication
showing how | can get started toward a good job or my own
business in Television-Radio-Electronics.

" - I " I - : Name _ _Age
BiVRY TECHNICAL INSTITUTE
, CAFEILATEP\WILY g T
/DEFOREST'S TRAINING, INC. .
THIORGD &, N Os City. p— _ . ___Zone__ State. —

November, 1954 2 5
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Field Tested and Proy

by Hundreds of Thousands of Satlsﬁer_,

TV Antenna
ROTORS

model AR-2 ... complete AUTOMATIC rotor with thrust bearing...and
handsome modern design cabinet, uses 4 wire cable

model AR-1... same as AR2 without thrust bearing

model TR-12

A special combination value
consisting of complete rotor
including thrust bearing.
Handsome modern cabinet
with meter control dial, uses
4 wire cable .

model TR-2

The heavy-duty rotor with plas-
tic eabinet featuring “"Compass
Contrel’', illuminated *'perfect
pattern’ dial, uses 8 wire cable

model TR-4

The henvy-duty rotor complete
with handsome. modern design
cabinet with meter control dial,
uses 4 wire cable .

model TR-11

The same a8 the TR-12 without thrust
bearing, complete with meter control
dial cabinet, uses 4 wire cable

CORNELL-DUBILIER
SOUTH PLAINFIELD, N. J.

THE RADIART CoRrRP.
CLEVELAND 13, OHIO

6 RADIO & TELEVISION NEWS
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2 IF- izl DIFFERENCE /

Based onthefamous University model
WLC Theater System used so success-

fully and extensively in deluxe sta- MAKE g P_A_
dium and outdoor theuaterinstallations /

. . . auditoriums, expositions, concert

malls and other important applica- A Hl-FI INSTALLATION
tions where only the highest quality

equipment is acceptable —University

engineers now bring yau a smaller, "&VlTH THE N MODEL

compact version—the BLC—for gen-

eral application in public address

wark. The BLC is the New stand- ds B l c
ard for both voice and music,

indoors and outdoors. The .

BLC is now yours, at g - FULL RANGE
the low Jow price of iy » _ WEATHERPROOF
COAXIAL '

SPEAKER

DUAL RANGE
THEATER TYPE SYS-

TEM permits uncompro-
mising design of the
"woofer” and "tweeter’ sec-
tions for greatest efficiency. Hear
it penetrate noise with remark-
able fidelity and intelligibility.

SEPARATE LOW AND
HIGH FREQUENCY DRIVER SYSTEMS with
electrical crossover reduces intermodvlation
and acoustic phase distortions common to
other systems which attempt to vse two dif-
JALANCED"COM-. ferent horns on a single diaphragm.
PRESSION’ TYPE FOLDED HORN, =X CLUSIVE WEATHERPROOF
starting with eightinch throatand  pya| RANGE COAXIAL DESIGN eliminates
energized by top qualiry low fre- 0y space. Depth of BLC is only 9''; ¢cn

L1 " . v
quency “woofer” driver provides o 1o nted anywhere, even flush with well
more lows thanother bulky designs. | ceiling.

RIVER UNIT TWEETER EXPERIENCED MECHAN-
with exclusive patented ''recipro- ICAL ENGINEERING AND CAREFUL ELECTRI-
cating flares’’ wide angle horn CAL DESIGN meet the challenge of diversi-

transmits more highs with greater fied application and environmenial
Ask your distributor for a convincing uniformity . . . high frequency hazards. Rugged, and conservalively
R one o, HEAD, (TRE response that you can hear! rated—you can rely on the BLC.

AL gl et LOUDSPEAKERS 1nc.

For Full Descriptive
Literature 80 SOUTH KENSICO AVENUE WHITE PLAINS, N. Y,
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Gives you features

similar to those

in the famous

E-V Slim-Trim

TV Microphones.
That's why iis

outstanding

;gr Public Address. ]
Recording and other |
general: .purpose use.

470

ankmT

List Price . -

NSE
SMOOTH RESPO!
60-13,000 CPS

HIGH OUTPUT
OMNIDIRECTIONAL
ACOUSTALLOY
DIAPHRAGM
BUILT-IN
pLAST FILTER

Cdn hr used
in fthe hand,
4oge gond, |

or ovarhaod

SEND FOR BULLETIM

. [ |
CleilhoYorce it -
|
stT. * BUCHANAN, MICH,
E‘:p:rtlrk; © goih 51, N.Y.16,US

7 BEC’O_RI_),

THE

NOTED WITH INTEREST—THE HI-FI PARADE

NTEREST in high- fidelity has

reached a new peak as we enter the
“audio season.” Equipment and com-
ponents have grown steadily better.
New circuits have enhanced the out-
put characteristics of audio amplifiers.
Loudspeakers, especially for the mid-
ranges, have been redesigned and
greatly improved. Electrostatic repro-
ducers are about ready to enjoy wide-
spread aceceptance and improved FM
tuners are now available from many
manufacturers.

Innovations in the design of quality
tape recorders, together with the new
“long play” tapes, provide better per-
formance at less cost to the audio-
phile. Pre-recorded tapes are. once
more, available over the counter. These
are costly but they can provide a
source of noise-free enjoyiment for the
serious music lover. Owners of guality
recorders can in the long run build
a fine hi-fi tape library at low cost by
“rolling their own.” Off-the-air tape
recording of live FM (or new LP's) is
especially well suited as source ma-
terial. Unlike phono records a tape
must be recorded and played back
on the same machine for best possible
reproduction. Intermixing of recorded
tapes and machines is not good prac-
tice and can’'t be until standards are
compatible.

We've had the opportunity in recent
weeks to test and study several new
products and circuits of interest to the
audiophile. Here's a capsule preview
of a few. The new Berlunt broadcast
recorder avoids all troublesome belts,
pulleys, and idlers. An entirely new
type drive permits the operator to
“shuttle” the tape to locate any point
on a tape. We liked the ease of load-
ing and found excellent timing ac-
curacy. This unit is the simplest to
maintain or service that we have used.
It is “pro” in every respect.

Standard 10'%” reels, loaded with
the new “long-play* plastic tapes were
found ideally suited to the recording
of complete symphonies (at 15 i.p.s.)
without interruption using full-track
on the recorder. The new Ampex 600
(using 7" reels) is another quality
recorder in the middle price class. It
uses but one speed (7% i.p.s.) and em-
ploys a single synchronous motor. We
were quite impressed with the per-
formance of this new portable when
it was demonstrated to us on the West
Coast a few weeks ago.

Another development worthy of
conxment is an “Audi-Balance” con-
trol on Newcomb's “Classic Series” of

www.americanradiohistorv.com

amplifiers which permits compensation
to maintain balance of the output
tubes to offset the effects of aging.
Loudspcaker manufacturers, out
movie-land way, continue to supply
the listener with well-designed repro-
ducers. We've used several in conduct-
ing our development of the “Fold-a-
flex” enclosure described in this issue.
Outstanding were the Stepiens 206AX
coaxial, the Jim Lansing (2-way) com-
prising the D-1002 system with 1200-
cycle crossover, and the Altec 602-A
coaxial. All of these were tested in
the “Fold-a-flex”” enclosure (for 15”
speakers) described last November.

The first of several audio shows, this
one in Chicago. gave us an opportunity
to hear some of the Mid-West's latest
contributions to high-fidelity. First
equipment to catch our fancy was the
new line of amplifiers by Electro-Voice
featuring the Wiggins “Circlotron” cir-
cuit for controlling the damping factor
presented to a loudspeaker. A very
handsome preamp and remote has been
added to the new E-V component line.
Radio Craftsmen’s C-1000 FM-AM
tuner contains complete facilities for
preamp-equalizing and is beautiful-
ly styled. This firm is one of the
pioneers in hi-fi gear. Regency now
has, in addition to a very high priced
line, a new HF150 combined preamp
and amplifier in the competitively
priced field. A good clean design, too.
Jensen, another of the pioneers in hi-
fi, has a wide choice of components
designed for the audiophile. Their
G610 is still a favorite of many serious
music critics. And, have you heard
University’'s new Model 315 triaxial?
If you like high volume, high-fidelity
with excellent frequency response bet-
ter take a listen to this heavy-duty
reproducer that can handle up to 50
watts.

It’s a bit early to make any com-
ment on the maze of new audio equip-
ment that will be secen at the New
York or Boston shows. DMuch of the
equipment to be displayed is still “un-
der wraps” as this is being written.
But, we have becn able to see, hear,
and, in some <casecs, test some of
the newer products. National pro-
vided their new “Horizon” line for a
series of hi-fi experiments—especially
for recording binaural AM-FM pro-
grams with the “Criterion’” tuner. This
well-designed unit has separate r.f. and
detector circuits that provide inde-
pendent reception of both AM and FM
from stations, such as WQXR in New

(Continued on page 124)
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the only COMPLETE
catalog for Everything
in TV, Radio and
Industrial Electronics

VALUE
PACKED

1955 = ALLIED

308-PAGE CATALOG

a0 a0t 3¢
weord ©® "

ics
Loy Erection
qeiot
oy & VedUS

Get aALLIED's 1965 Catalog—308 pages packed
with the world’s largest selection of quality
electronic equipment at lowest, money-saving
prices. Select {rom the latest in High Fidelity
systems and components; 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
indusirial electronic equipment; test instruments;
builders’ kits; huge listings of parts. tubes,
tools, hooks—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 ALLLED Catalog. Keep it handy
save time and money on everything in
Ilectronics. Send for your FREE copy today.

(World angost: Stoces. L |

® All TV and Radic Parts

® All Electron Tube Types

® Test and Lab Instruments

® High Fidelity Equipment

® Custom TV Chassis

e AM, FM Receiving Equipment
¢ Recorders and Supplies

e P. A. Systems, Accessories

® Amateur Station Gear

5 Send for the
e Builders' Kits & Supplies . i . .
e Equipment for Industry : 2 A8 |eadmg Electronic

ALLIED RADIO Supply Guide

World's Largest Electronic Supply House

ALLIED RADIO CORP., Dept. 1-L-4

EASY-PAY TERMS

Use aLL1ED'S liberal Easy Pay-
ment Plan-—only 10% down,
12 months to pay- -no carry-
ing charges if you pay in 60
days. Available on Hi-Fi and
P. A. units, recorders, TV
chassis, test instruments,
Amateur gear, etc.

vitra-modern facilities for the FASTEST SERVICE IN ELECTRONIC SUPPLY

HI-Fl SPECIALISTS
To keep up with the latest and

100 N. Western Ave., Chicago 80, lllinois
] Send FREE 308-Page 1955 aLLien Catalog

!

|

best in High Fidelity, look to l

ALLi#D. Count on us for «ff |
the latest releases and largest | Name

stocks of Hi-Ii equipment. We I

specialize. too, in TV supply

and are foremost in the field ]

of Builders’ Kits. |

|

|

Address

City

'E% —_—

W AN ! ——
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In every field of endeavor . . . manufacturing,
the theatre, concert or contest . . .
there is always one standout,

In HI-FI equipment the standout is Pickering .. .
pioneer in this field, responsible
for the development and introduction of outstanding
componcnts for highest quality performance;
every product bearing the Pickering name
is engincered to conquer the challenge of /

[
A“ﬂl“ optimum performance . . . in their manufacture /-

the most stringent quality controls are /

Pickering

[:“mll"“en[s.u SYNONYMOUS WITH HIGHEST QUALITY

Design... N lanufacture... Performance

It’s with good reason that professionals use
Pickering Audio Components ., , . they know i

the values built into Pickering equipment. ’_;tl;g;?@;,:__—.-
INVESTIGATE and you too will use Pickering

components for your HI-FI system. , .. Iul= -"‘i P,
You'll thrill to new listening experiences . . . ,i.»‘.'l; oY '_'.1:/\:'

you’ll have the same high quality performance
as leading FM/AM good music stations, network
and recording studios. .. REMEMBER, leading
record companies use Pickering Components
for quality control.

07

P ":KE“ING and company incorporated o

Oceanside, L.I., New York
PICKERING PROFESSIONAL AUDICO EQUIPMENT

f% Hase shty canfoeas\lbe df%ﬁf!ﬂ;’

.+« Demonstrated and soid by Leading Rodio Parts Distributors everywhere.

For the one nearest you and for detailed literature; write Dept. C-6

10 RADIO & TELEYISION NEWS
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MECHANICAL FEATURES
OF 6CU6

Heavier-gauvge plate with large
radiating fins.

—h
.

Vents in beam plates and plate

-

of heat from grids.

Anti-are rings for wuniform dis-
* tribution of electrostatic field.

Anti-ar¢ mi¢o eyelets,
T-12 transmitting-type bulb.
Plate connection"hard-soldered”’

and positioned to reduce heat
conduction and arcing.

Q’_c.l"l.:-w

Manulacturess of
Receiving Tubes Since 1921

aligned for maximum radiatian 2\_1

AT NO EXTRA COST WITH CBS-HYTRON

Why the CTS-Rated* 6CU6? The 6CUG
horizontal amplifier is rated the same as
the 6BQ6GT . . . iselectrically interchange-
able with it. But . . . because the 6CU6 is
rated for continuous television service, it
will {ize under 6BQ6GT maximum ratings.

The 6BQ6GT is a good tube. (Heck,
CBS-Hytron originated it.) But, it was de-
signed for 10- and 12-inch TV sets. Today
it carries the load in 21-inch sets. Further-
more, it must combat the accumulated dis-
sipation caused by: 1. Line-voltage varia-
tions. 2. Faulty receiver adjustments. 3.
Shifting values of components due to age

CTS-RATED" Bcus

and overload. Result: The 6BQ6GT isoften
operated above maximum ratings.
Obviously, a brand-new design . . . not
just an improved 6BQ6GT . . . was needed.
The husky CBS-Hytron 6CU6 (See
Aechanical Features) is the answer: a
premium-performance tube at no exira cost.
CTS-Rated. itottersgeneroussafet ymargins
for plate dissipation...high-voltage insula-
tion . . . and high-line protection. Note also
the bar graph showing much larger plate
and envelope areas of CBS-Hytron 6CU6.

In the6CUG...another CBS-Hytron first
b K hifh voltage and heat meet their match.
You forget run-away plate current. high-
voltage arc-overs. and shrinking TV pic-
tures. You gain by longer life . . . mini-
mized service . . . happier customers. Try
the CBS-Hytron 6CUG6 today.

*Roted for Cantinuous
Television Service

GREATER DISSIPATION RESERVES

WiTH 48.5% MORE BULB AREA

WITH 31.5% MORE PLATE AREA

6CU6 OFFERS

68Q6GT

CBS-HYTRON main Office: Danvers, Massachusetts

A Division of Columbia Broadcasting System, Inc,

A MEMBER OF THE CBS FAMILY: CBS Radio » CBS Television » Columbia Records, Inc,

CBS Laboratories » CBS-Colymbia

CBS International + and CBS-Hyiron

RECEIVING TRANSMITTING . SPECIAL-PURPOSE . TV PICTURE TUBES . CRYSTAL DIODES AND TRANSISTORS
November, 1954 11
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STEP 1

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 Cable Harness. Also includes
complete instructions for construcling *'K'
bass section and outer furniture housing
for Georgian.

List, $342.00.  Audiophile Net, $205.2¢

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 ¢njoy 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
Klipsch Patents

the finest cw High Fidelity!
omplete 4-way Speaker System

*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 n
other colors, but will not take furniture
finish, Size: 3812" high x 32V" 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.

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

Mahogany. List, $483.00. Audiophile Ket, $289.80
List, $516.33. Audiophile Ret, $309.80

Blonde.

*STEPS 1 and 2

Model 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. Includes Model 105 Driver
Components and Model 106 "'K'* type corner folded horn.
Ideal for building in. Also used as utility high fidelity
monitoring speaker system for commercial purposes and
for sound relnforcement in auditorivms. 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

% '
Yorce :

THE MAGNIFICENT &W
ELECTRO-VOICE, INC, - BUCHANAN, MICHIGAN

12 RADIO & TELEVISION NEWS

No, 2310243 and
No. 2313692

www americanradiohistorv . com


www.americanradiohistory.com
www.americanradiohistory.com

et fubara in

tha new waorld of

ELECTRONICS

7 OU CAN plod along for years, getting a paltry in-
crease now and then, enjoying little seeurity, finding
your work dull and drab.

Then something happens. Things look up. You be-
come more confident. Your ecarnings rise. You feel
more Important.

“Luck,” some may say.

“Contacts.” others may suggest.

But in your heart, you will know the answer: “Train-
ing.” And it all may have started the moment you
filled out a coupon requesting a copy of a free booklet
named “Your Future in the New World of Electron-
ics.” From this data you get knowledge of where you
stand in FElectronics. Tremendous expansion leaves
this gigantic industry pleading for trained men. Top
manufacturers sold billions of dollars worth of elec-
tronic merehandise in 1953, By

The data that Lauiched
Thousands of Careers

is yours FREE 1o shozo

HOW YOU CAN BE SUCCESSFUL
IN RADIO -TV-ELECTRONICS

Send for Your Booklet Today!

Broadecasting Corporation, Trans-Canada  Airlines,
Sears. Rocl)uclx and Co., Bendix Products Division, All-
American Cables and Radio, Inc., and RCA Victor
Division.

CREI courses are prepared by recognized experts,
in a pracucal easily understood manner. You get the
benefit of time-tested materials, under the personal
supervision of a CREI Staff Instructor, who knows and
teaches you what industry wants. This is accomplished
on your own time. during hours selected by you. and
controlled by your own will power. This complete
training is the reason that graduates find their CREI
dlp]onms keys-to-success in R.u]lo, TV and Electronics.
CREI alumni hold top. positions in America’s leading
firms. At your service is the CRE] Placement Bureau,
which finds positions for advanced students and gradu-

ates. Although CREI does not

1961, the radio-electronics indus-
try shoulil do no Iess than 10 bil-
lion dollars per veur, not count-
ing military orders.

Today there are over 97,000
radio-equipped police cars; an
even larger number of taxis are

CREI resident instruction (day or night) is
offered in Washington, D. C. New classes
start once a4 month.

VETERANS: If you were discharged after
June 27, 1950 let the new G.1. Bill of Rights
help you obtain CREI resident instruction.
Check the coupon for full information.

guarantee _]OI)S, requests for per-
sonnel far exceed current supply.

Now is the time of decision
for you. Luck will not propel
you forward unless it finds you
trained. Contacts won’t budge
you an inch unless you have the

radio equipped (at least 87,000) ;
32,000 civilian planes have radio; 35,000 American
ships have radio.

Today there are over 120,000,000 radios in use. There
are 28,000,000 TV sets and 381 TV stations in opera-
tion. Color TV is coming into its own. Countless posi-
tions must be filled—in development. research, design,
production, testing and inspection, manufacture,
broadeasting. telecasting and servieing. To fill these
post=. trained men are needed—men who somewhere
along the line take time to improve their knowledge,
their skills. Men who, today, perhaps, take iwo
minutes to send for a booklet.

“Your Future in the New World of Electronics”
shows you how CREl Home Study leads the way to
greater earnings through the inviting opportunities
deseribed alove.

However, CRE] does not promise you a “snap.” With
an accredited technical school such as this. you must
stidy to convert your ambition into technical knowl-
edge you can sell in the fabulous Electronics market.

Since its founding in 1927, CREI has provided thou-
sunds of professional radio men with technical educa-
tions. During World War H CREI trained thousands
for the Armed Services. Leading firms choose CREI
courses for group training in electronics, al company
expense, among them United Air Lines, Canadian

November, 1954

skill 1o back them up. The an-
swer is: Technical Training . . . and willingness to
learn. Together they will bring you increase:] earnings
in this new Age of Electronics. Fill out the coupon
shown below and mail it now. We'll promptly send
you your free copy of “Your Future in the New
World of Electronics.” The rest—your future-—is up
to you.

MAIL COUPON FOR FREE BOOKLET

CAPITOL RADIO ENGINEERING INSTITUTE

Dept. 1111-A, 3224 156¢th St., N.W., Washington 10, D, C.
Send booklet *“Your Fulure in the New World of Electronics™ and course outline.

CHECK (O Practical Radio Engineerind [J Aeronautical Radio Engineering
FIELD DF (] Broadcast Radio Engineering (AM, FM. TV)

GREATEST _ Practical Television Engineering

INTEREST [J TV, FM & Advanced AM Servicing

CHy. . .... Zone. Stafe.. ...
Check (] Residence School (J Veterans
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NEW PATENTED RADAR ANTENN

53 CLAIMS GRANTED IN 5 U. S. PATENTS — *2,585,670 — £2,609,503 — #2,625,655 — £2,644,091 — #2,661,423

OPENS NEW HORIZONS TO TV VIEWERS

Vhese are the reasons why the " Riwera”
o by Jar the moot powerful VA7 antenna
on the marnket today !

1. Utilizes 16 elements 60’ long, '2'* diameter.

2. Utilizes a specially designed, extra low loss four conductor air-dielectric
POLYMICALENE transmission line which has up to 50% less loss when
wet than the finest conventional transmission lines.

3. The "Riviera’’ encompasses an electro-magnetic capture volume of well
over 650 cubic feét, many times more than conventional antennas.

4. The antenna works an the revolutionary principle that the approaching
wave front is elliptically rather than herizentally polarized.

5. The new specially designed 9 position electrenic orientation switch,
aside from changing directivity, maintains a consistently better imped-
ance match over the entire UHF-VHF spectrum.

6. The above features combine to give the "Riviera’” antenna greater
usable gain at the TV set antenna terminals than the best of any com-
petitive antennas using rotor motors.

This new wonder antenna, called the “Riviera®, is already making history.
Beyond any question of a doubt, and on an unconditional money back
guarantee, it will positively outperform in the field under actual installa-
tion conditions, any and all competitive antennas on the VHF channels,
with or without rotor motors.

ALL CHANNEL ANTENNA CORP.

47-39 49th STREET, WOODSIDE 77, N. Y. EXETER 2-1336

14

POLAR, PATTERNS

only

349 50

LIST PRICE

Price includes:
Complete Stocked
Array * Stocking
Bors * 9 Position
Switch_* Switch-
to-set Coupler *

2 Stand-offs, 7V/2" *
Complete instructions

The polar directivity response patterns show the maijor lobes
of the ‘‘Riviera’” antenna on VHF. It shows the fullness of
coverage in all directions of this remarkable, patented an-
tenna as it is'turned’through each of the nine switch positions.
Each degree of shoding constitutes a different switch position.
This excellent directivity response, which can be switched at
will, plus the extremely high gains, clearly indicate why the
Rivicra is such a superior performer.

IN UHF-VHF DISTRICTS . . . USE

7ie NEW Suger 60

100 MILES VHF ¢ 60 MILES UHF

RADIO & TELEVISION NEWS
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DELCO RADIO CAREFULLY CONTROLS THE MANUFACTURING
OF ITS SPEAKERS TO ASSURE HIGHEST POSSIBLE QUALITY

High quality in the final product can be had onlv
through rigid quality control. Take speakers, for
example. Speaker haskets are formed in our stamping
department. Special machines wind the voice coils,
On the assembly line the cones are secured to the voice
coils and then assembled with the bhasket. All along the
line inspectors have been checking and rechecking.

|
:

Then, the speaker is magnetized and goes into a specially
designed sound booth for a final cheek.

This continuing quality control is one important reason
why Deleo Radio replacement parts assure customer
satisfaction. Made by the world’s largest manufacturer
of auto radios, they are available from your UMS3
Deleco Electronie Parts Distributor.

Lt the andio test booth, the speaker is checlied
Jor its ability 10 deliver good listening. In the
background vou can see a small section of the
speaker production line.

DISTRIBUTED BY DELCO RADIO

ELECTRONIC PARTS
DIVISION OF GENERAL MOTORS CORPORATION, KOKOMO,INDIANA

OISTRIBUTDRS
EVERYWHERE
A GENERAL MOTORS vnoouctg‘.‘fl' SITEE A YNITED MOTORS LINE
November, 1954 15
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LEOLTIONARY

Twip Action

fist THE SWEEPING BRICKER SENATO.
RIAL TV investigation involving the
‘ very-highs and the ultra-highs, as well
as network operations, which is ex-
pected to last many months, will be
one of the most torrid probes cver con-
ducted in Washington. It'll sizzle, of-
ficialdom and industry cexperts say,
from the moment the briefs are filed
value . .. more for vour and witnesses start testifving., Tem-
NOIeyY l)y combining 2 neces- | pers will flare up, everyone admits, as

e , soon as claims and counter-claims rat-
t]c the hearing rooms,

And the fiery scssions will not only
be due to the basie considerations. and
the strong opposing views of former
FCC Commissioner Robert Jones. who
has been named to head the inquiry,
and Harry Plotkin, former FCC as-
sistant general counsel, who will rep-
resent the Democratic minority of the
Senate Interstate and Foreign Com-
meree Commiftee, but to the fringe
studies that might be made on issues
such as industry licensing among set
and transmitter maliers. The latter
was a pet project of the former Com-
missioner when he served on the FCC,
and was pigeon-holed when it was
learned that the Commission had no
jurisdiction over such matters. Months
later. the delicate matter found itsclf
in the hands of the Department of
Justice, as a possible anti-trust action,
but the move to proceed was shuttled
ahout and finally dropped.

At this writing, it appears as if the
investigators, aided by Nicholas Zapple,
serving as a communications export,
will ecollect volumes of information,
and then prepare a comprehensive re-
port, with recommendations. for the
full committee which will meet in Jan-
uary, when Congress returns to Wash-
ington.

o e
FILTA-
COUPLER:
I COUPLER DOES 2 J0BS

SUPEREX brings vou greater

sary items for all homes with

two TV sets.  2sct coupler |
climinates second antenna . . .
built.in Hi-pass filter insures
perfeet reception for BOTH
sets.

For the right combination to greate
profits, stock up on modern Snperes
Filta Coupler TODAY'!

AND be sure goun are well
stocked with these fast
moring Superex winners
foo?

NEW

Sup ere)
02(//’/.

Modern rf‘p].ucmcnl for
old-fashioned hank of wire
and antenna coil,

f////ﬂ ®

1z

® Boosts sensilivity and
gain up to 25 times

SUPEREX E“ERG' ZED
Ferri-L stick® |
1_3 oop ck | THE ULTRA-HIGH SATELLITE DECI-
m SION, issued, according to the Com-
T lmission, to help u.h.f. stations expand
their coverage through slave stations,

® ldeal for portables 50 so that u.h.f. might nearly equal v.h.f.
list | coverage, has not met with the whole-
, hearted approval envisioned. Instead,
a growing number of critics have ap-
peared, particularly among associa-
tions. A statement issucd by the UHF
TV Association, headed by Lou Poller,
l who operates WCAN-TV in Milwaukee
(channel 253}, called the FCC move one

which endangers expansion. “Under
, the guise of the authorization of new

¢ “lot Stick™ replacement

for all loops
FR E E descriptive catalog of all Su-
perex money makers on request.

F R E E E:Lder “"How to Make an Exira
WRITE DEPT. N

(-1
k. swccessar fo Grayburnd

Super
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* Presenting latest information on the Radio Industry.

By RADIO & TELEVISION NEWS'
WASHINGTON EDITOR

u.h.f. stations, it appears,” said the as-
sociation, “that the Commission now
proposes that an existing metropolitan
station may consume from one to four
or morc u.h.f. frequencies in one or
morc market arcas to offer only onc
program through satellites . . . There
is no limitation stated as to the nature
of the proposed satcellite facilitics, ex-
cept that they would be on a different
frequency than the parent station.”

The cffeets of the proposal were also
the subject of a eritical cxpression
from the association’s general counsel.
In his opinion. it is possible that . , .
*key frequencies available for elimina-
tion of intermixture will be consumed
without material public benefit.”

In addition, he confinued, merchants
. “in cities adjoining metropolitan
centers will be deprived of cconomical
Jocal advertising time in whieh to de-
velop their businesses, and independent
u.h.1. stations now relatively free of in-
terference will be choked by major net-
work outlets extended through so-
called satellites.”

Association members were asked to
supply engincering and cconomic data
that could be forwarded to the Com-
mission to urge rcvocation of the new
policy.

A FASCINATING ARRAY of new clee-
tronic wonders has been channeled to
the military and home f{ronts during
the past wecks.

At the Griffiss Air Force Base, New
York, the Air Research and Develop-
ment Command has installed a mega-
weatt klystron for radar use. Eight feet
tall. the giant tube produces 4,000,000
peak watts of power; mores than 250
times that developed in the radar that
beamed pulsecs to the moon and back
in '46.

The klvstron works on principles en-
tirety different from those of the
standard vacuum tube. An eclectron
gun in the hase of the tube shoots a
strecam of clectrons through the vac-
uum of three hollow copper doughnuts
called rhumbatrons; so named hecause
of the rhythmic motion of clectrons
within these cavities. Power output of
the tube depends on the number of
clectrons that can be forced through
the holes in the rhumbatrons. The
guantity of clectrons in the stream can
be inerecased up to a certain amount.
Beylé\ this point a barrier is encoun-

RADIO & TELEVISION NEWS
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amazing freedom from noise with

— _ 24
‘f/ ‘// >

exclusive DYNAURAL noise suppressors

The 310 FM Broadcast Monitor Tuner has
wide-band detector, full 1%0 k¢ IF
bands, and 3 stages of limiting allowing full

advantage to be taken of high (2-microvolt) sen-

srtivity, apd giving quiet,

the cven weakest signals. Adjustable DYNAURAL inter-

FM Tuner
with DYNAURAL
ey inter-station
noise
istortionless reception of
SUppressor.

station noisc suppressor climinates noise between stations.

Drift-free, nop-critical tuning
with one motion.

t@“

1he
L3
H. H. SCOTT inc.
ond Y

“FREE BOOKLET”

385 PUTNAM AVEN
18

sweeps through entite FM band

The 232-A Laboratory Power Amplifier

offers power ample for all but the very

most complex svstems. Outstandingly listen-

able, its specifications include 32 watt output,

12— 80,000 cps Hlat frequency responsce, distor-

tion less than 0.19% at full output, and noise

and hum down by more than 8% db. Most prac-

tical ¢hoice and best buy among power amplifiers,

The 265-A Laboratory Power Amplifier is the best

we are ablc to make. Its 65 watt output is more than

enough for any application, and its unique, new ad-

justable ““snubber circuit’” provides maximum spcaker
protection even at full music output. Variable damping
control permits cxact speaker matching. An expensive
amplifier for the perfectionist.

The 121-A DYNAURAL Equalizer-Preamplifier is the most
versatile, complete control-compensation unit ever offered.

It includes the patented DYNAURAL dynamic noise suppres-

sor which virtually climinates record scratch and rumble.
Continuously variable turnover and roll-off equalization to
compensate for any record — past, present, or future. Beau-
tifully styled and self-powered,

The 120-CP Equalizer-Preamplifier is a beautiful “'little jew-
el”’, Compact and self-powered, it offers exact professional
control but with greater simplicity, convenience and economy
than offered by the 121-A above. Like the 121 it includes
hand-tooled, heavy leather case and machined anodized alu-
minum knobs for outstanding styling.

The 710-A Stroboscopic Broadcast Turntable features torsional
and dual-stage mechanical filtering which bring motor rumble
to more than 60 db down and wow to less than 0.1% while
still permitting # 5% speed and pitch adjustment. Beautifully
styled and with built-in neon stroboscape, the 710-A provides
unique convenient push-button selection of 33Vi. 45 and 78
rpm speeds, regardless of line voltage.

The 210-C DYNAURAL Laboratory Amplifier includes the
best, most practical features developed by H. H. Scott, Inc.
and at a"'best buy’ ' price. DYNAURAL noise suppressot, record
distortion filter, eight cqualization curves, input selector and
tape recording and monitoring provisions make it the out-
standing combination of features, performance and price.

The 99-A Transcription Amplifier offets control and com-
pensation versatility matched by few amplifiers at any

price. A complete equalizer-preamp and 12 watt power

amp, the 99 audibly outpetforms much more expen-
sive units. The best buy and outstanding performer
in the under - $100 price field by actual listening
comparisons.

ey

UE, CAMBRIDGE 39, MASS.

www americanradiohistorv. com

tered that causes the eleetrons to he
thrown out of the beam and dissipated
in other portions of the tube as heat,
rather than as additional output power.
This clectron barrier, it was found,
had prevented the pouring of more
elecirons through the hole in the
rhumbatron. By shaping a magnetic
foree, it was found possible to concen-
trate more electrons into the heam and
thus produce much more power out-
put.

The development of the giant tube
was described as a striking illustration
of how the ingenious focusing method
serves to break the barrier to permit
the generation of millions of watts.

ANOTHER ARDC ELECTRONIC ad-
vancement has also appeared in a new
compact airborne radar that assures
greater safety for troop-carrving trans-
ports and essential cargo planes.

The new device weighs but 150
pounds; it has a single 5-inch sereen,
described as combining many radar
functions of search and surveillance,
accurate navigation over uneharted
airlanes, detection of distant storms
and best weather routes, anti-collision
warning of mountain tops and tall
structures, or of other nearby aircraft,
while flying at any altitude up to 50,-
000 fect. In addition, the equipment
incorporates radar beacon interroga-
tion and reception.

The novel radar emplovs a turtle-
shell shaped antenna that's 18 inches
long and is gvro-stahilized for positive
steacdiness against the pitch and roll of
the plane.

A wide choice of range scales for
the viewing screen can be selected by
the opcrator, for closeup enlargements
variable from 3 to 30 miles, or fixed
ranges of wider arcas at 50, 100, and
240 miles. Areas shown may be ori-
ented to current heading of the air-
craft, or optionally to true North, or
any desired compass bearing for exact
measurement of drift.

One or more radar indicators may
be operated with the system, and for
large planes an optional 30-inch an-
tenna is available. The radar set oper-
ates in the X or 10,000-megacycle band.

ELECTRONICS has also gone to the
aid of our new jet and bomber planes,
in the form of an all-channel trans-
ceiver operating automatically on any
20 of over a thousand w.h.f. or v.h.f.
channels. Transmitter and recciver,
containing 56 tubes and about 3000
parts, ean he used in such extreme
temperatures as 55 degrees below zero
and at altitudes up to 30,000 feet.

AT THE FRANKLIN INSTITUTE LABO-
RATORIES, the magic of clectronics is
aiso on parade. On exhibit is an clec-
tronic cane for the blind. Through a
speaker that resembles a hearing aid,
the eane sends a warning to its sight-
less user as its tip passes over a down-
step or a curh.

There's also a novel device, called a
filpip on view at the labs. Developed

(Coatinued on page 157)
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| Will Train You at Home

for Good Pay Jobs, Success in

RADIO-TELEVISION

J. E. SMITH
President
Naotional Radio
Institute
Washington, D. C.
40 years of success
training men at

home ia spore time.

Practice Broadcasting Practice Servicing
with Equipment | Send  with Equipment | Send

] i‘s As part of my Communications Nothing takes the place of PRAC-
) ’& ot | Course | send you kits of parts to TICAL EXPERIENCE. That’s why
vE, build the low-power Broadcasting NRI training is based on LEARN-
! C& Transmitter shown at the left. ING BY DOING. You use paris |
-4 You use it to get pracncal experi- furnish to build many circuits com-
ence putting a station “‘on the air,"” mon to Radio and Television. With
performing procedures demanded my Scrvicing Course you build a
of Broadcasting Station Operators. modern Radio (shown at right). You
® An FCC Commercial Operator's build a Multitester which you use to &
License can be your llckeL to a help fix sets while training. Many
better job and a bcg future; students make $10, $15 a week exira
my Communications Course gives fixing sets in spare time starting a
you the training you need to get few months after enrolling. All
vour license. Mail card below and equipment is yours to keep. Card
see in my book other valuable below will bring book showing other
equipment you build. equipment you build.

AVAILABLETO

VETERANS
UNDER G.I. BILL

F---'--"-------------"-"--------------

CUT OUT AND MAIL THIS CARD NOW
Sample Lesson & 64-Page Book

Both FREE

This card entitles you to Actual Lesson on Servicing,
shows how you learn Radio-Television at home. You'll
also receive my 64-Page Book, “"How to Be a Success
in Radio-Television.”” Mail card now!

NO STAMP NEEDED! WE PAY POSTAGE

Mr. J. E. SMITH, President,
National Radio Institute, Washington 9, D. C.
Mail me Iesson and Book. “"How to Be a Success in Radio-

Television is Growing Fast
Making New Jobs, Prosperity

More than 25 million homes now have Television sets

and thousands more are being sold every week. Well Television.” (No Salesman will call. Please write plainly.
trained men are needed to make, install, service TV sets.
About 200 television stations on the air with hundreds NAME AGF

more being built. Think of the good job opportunities
here for qualified technicians, operators, ete. If you're
looking for opportunity get started now learning Radio-

ADDRESS

Television at home in spare time. Cut out and mail CITY ZONE STrATE
ostage free card. J. E. Smith, President, National Radio eNiaT
nstitute, Washington, D. C. OUR 40TH YEAR VETS ;';;;“':w;':

JK LM
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Train at Home to JumpYour Pay

asaRADIO-TY Technician (.

Get a Better Job—Be Ready for a Brighter
Future in America’s Fast Growing Industry

Training PLUS opportunity is ithe PER-
FECT COMBINATION for job security.
good pay. advancement. When times are
good, the trained man makes the BETTER
PAY, GETS PROMOTED. When jobs are
scarce, the trained inan enjoys GREATER
SECURITY. NRI fraining can help assure
you and your family more of the betier
things of life.

Radio-Television is today’s opporlumlv
field. Even without Television, Radio is
bigger than ever before. Over 3,000 Radio
Broadcasting Stations on the air; more than
115 million home and Automobile Radios
are in use. Then add Television. Television
Broadcast Stalions ¢xtend from coasl to
coasl now with over 25 million Television
sets already in use. There are channels for
1.800 more Television Stations. Use of

Start Soon to Make
10 to s15 a Week

Extra Fixing Sets

Keep your job while training. Many
NRI students make $10, $15 and more
a week extra fixing nclghburs Radios
in spare time, starting a few months after
enrolling. 1 start sending you special
booklets that show you how to fix sets,
the day you enroll. The multitester you
build with parts I furnish helps discover
and correct troubles.

SEE OTHER SIDE

Aviation and Police Radio, Micro-Wave
Relay, Two-way Radio communication for
buses, taxis, trucks, ete. is expanding. New
uses for Radio-Television principles coming
in Industry. Government, Communications
and Homes.

My Training is Up-to-Date
You Learn by Practicing

Get the benefit of my 40 years experience
training men. My well- illusirated lessons
give you the basic principles you must have
10 assure continued success. Skillfully de-
vclop(-(i kits of parts | furmish “bring to
life”" the principles you learn from my les-
sons. Read more about equipment you get,
on other side of this page.

Naturally. my training includes Tele-
vision. 1 have. over the years. added more
and more Television information to my
courses. The equipment | furnish students
gives experience on circuits common to
RBOTH Radio and Television.

Find Out About the Tested
Way to Better Pay

Read at the right how just a few of my
students made out who acted to get the
better things of life. Read how NRI stu-
dents earn $10. $15 a week extra fixing
Radios in spare time starting soon after
enrolling. Read how my graduates start
their own businesses. Then take the next
step—mail card below.

You take absolutely no risk. I even pay
postage. I want to put an Actual lesson in
vour hands to prove NRI home training is
practical, Lhorough I want you to see my
64-page book, "How to Be a Success in
Radio-Television™ because it tells you
about my 40 years of training men and
important facts about present and future
Radio-Television job opportunities. You
can take NRI training for as little as $5
a month. Many graduates make more than
the total cost of my Lraining in two weeks.
Mailing postage free card can be an im-
portant step in making your future success-
ful. J. E. Smith, President, National Radio
Institute, Washington 9, D. C. OUR 40T'H
YEAR.

FIRST CLASS
Permit No. 20-R
{Sec. 34.9, PL.&R.)
Washington, D.C.

BUSINESS REPLY CARD

No Postage Stamp Necessary If Moiled

In The United States

POSTAGE WILL BE PAID BY
NATIONAL RADIO INSTITUTE
16th and U Sts,,N.W,
Washington 9, D. C.

www americanradiohistorv ¢

J. E. Smith, President .
National Radio Institute

I'he men whose messages are pubiished
below were not born successful. Not so
long ago they were doing anct]y a8 you
are now . . . reading my ad! They decided
they should KNOW MORE so they
could KARN MORE . a0 they acted! ‘

Mail eard below now.

| TRAINED THESE MEN

Consultant on $10 4 Waek
Antenne Systems In Spare Time
[ resigned as Chief En- Hefore finlshing, I -

earned s much ad $10
¢9§ a week In tadlo servic-
the, In my spare time. |
recommend NR17. 8.
J. Petruft, Miamt. Fla,

L gineer. Now | am on my
own B8 consultant on
private and commerclnl
antenna syatems.”” R.J.
Bailey, Wezton, W. Va.

Haos Own a
Radio-Television Shop

Dotnk  Radlo anag

€ontrol Operator,
Station WEAN

‘1 recelved my lieense

£ 1 and warked on ships T'elevision servicing full
Now with WEAN us tlme. Have my own

control oberator. NHI Hnon lowc my sUCCes~

eaurse js eampletr. T R 0 NIt Curtig Stath,

‘ Arnold. Rumford. R, | l-ovt Aadison, Towa
Radia-Telsvision Gat First Job
Service Chiet Thru NRI1
‘Amchiel Radioand Tele- UMy fiest Job wax with
’Y. 4 vision servi¢eman for KDLR. Now Chtet

Enur. of Radio EqQuip-
ment for Police nnd
Fire Dept.”' T. Norton,
Hmnlllon Ohio

large repair shop. Pay
very good; ﬂorkmﬁ,con-
ditions pleasant,

Brogan, Louisville, Ky.

My Trammg Leads to Jobs Like These

BROADCASTING
Chief Technician
Chief Operator
Power Monitor

AVIATION RADIO
Plane Radio Operator
Teansmirter Technician
Receiver Technician

Service Manager
Teurter

Serviceman
Research Assistant

Recording Operator Airport Transmitter -
Remate Conirot Operatar Qperotor
SHIP AND HARBOR
RADIO TELEVISION

SERVICING

Home and Auto Radios
P.A. Systema
Televitlan Receivers
Electronic Cantrals

Chief Operator
Assistant Cperator
Radiotelephone Cperator

Pick-Up Operator
Voice Transmirter
Cperator
Television Technician
Remote Control

FM Radios GOVERNMENT RADIO O?emrord .
Operator in Army, s‘-“'r‘:::"'i"':u"'dmmencnce

Novy, Marine Carps,

Caast Guard
Farestry Service

Dispotcher

Airwoys Radio Operaolor

IN RADIO PLANTS

Design Assistont

Transmitier Design
Technician

POLICE RADIOC
Tronsminer Operator
Receiver Serviceman

CUT OUT=-MAI
Postage Free CARE

Many NRI trained men start
their own successful Radio-
Television sales and service bus-
iness with capital earned in
spare time. Joe Travers, a grad-
uate of mine, in Asbury Park,
N. J., writes: "'I've come a long
way in Radio and Television
since graduating. Have my own
business on Main Street.”

m
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THESE FAMOUS
ORIGINAL EQUIPMENT
FAVORITES

for SERVICE - EXPERIMENTAL - INDUSTRIAL - and MILITARY uses

For over 25 years, these Stackpole components have been sold only direct from
the factory in huge production quantities to the world’s leading equipment
manufacturers.
Now, for the first time, you can get them in lots of up to 1,000 through selected
parts distributors . . . fast and economically.
Every Stackpole component is produced under full quality control that extends
from raw materials to final tests. And each type is fully proved through years of
field service in the most exacting applications—military, service replacement, and
commercial.

Write for bulletin on any type and name of nearest distributor.

w.'&ad 4’ e

Variable Resistors

iron Cores

DISTRIBUTORS' DIVISION

STACKPOLE CARBON COMPANY

26 Rittenhouse Place, Ardmore, Pa.
{Plonts in St. Morys ond Kone, Po.)

Resistors
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CHANNEL

- the
g CALNE O

the most important antenna
development since the
introduction of the basic Yagi!

iy

S

Ty

The World's First
Triple-Powered Yagi. ..

Brilliant all-channe!
’ | VHF performance —
and really ready for COLOR!

Stacked S
SUPER RAINBOW
model no. 331-2

=

e No other antenna provides such outstanding
long distance reception in black and white.

* No other antenna is so well prepared to meet Single bay
the exacting requirements of color television: SUPER RAINBOW
Uniform high gain, flat frequency response, medel no. 331
extremely narrow polar patterns, highest
front-to-back ratios.

Copyrigh! 954, Channel Moster Corp

- Ii- v Iy e R "-'-- - " 4 -
www.americanradiohistorv.com T - T | W e
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make the RAINBOW the most powef‘ui

all-channel VHF antenna
science has yet produced.

New spacing formula: Channel Master research has
now established new, more efficient relationships

between the Yagi’s porositic elements (directors and
reflectors) — far greater efficiency than a screen.

The radical new spacing arrangement between these elements
has, for the first time, extended the full efficiency and

high gain of the basic narrow band Yogi over the

full width of an entire VHF band.

New ’‘triple power’’ High Band directors and
reflector: Three-segment directors and reflectors,

with each segment insulated from its adjacent segment,
provide the combined power of three High Band Yagis,
operating side by side, in perfect phase. This is the first time
an entire antenna hos been made to operate on the same
high gain principle as the fabulous Tri-Pole.

4y

New “intermix’’ design: Combines — into one single
antenna — two separate, independent sets of directors and
reflectors, one for High Band, one for Low Band.

Each parasitic system operates only on its own band.

No compromise design. No interaction. No signal loss.

PLUS Charnel Master’s original, super-gain TRI-POLE . . ,

the unique triple-powered dipole that made the Champion
the most wanted antenna in America.

2 great models available:

RAINBOW, Model No. 330 — for secondary and near-fringe areas.
SUPER RAINBOW, Model No. 331 — for fringe and super-fringe areas.

S

Stacked
RAINBOW
mode! no. 330-2

AL

\]

\ ‘\l‘
\ -
L%

Full band width —
highest gain — of any
all-channel antenna.

Diagram

illustrates independent
operation of the RAINBOW's High
Band and law Band parasitic ele- 1
ments. Note unique new spating
orrangement between elements.

Heovier lines indicote elements operating on:

Low Band only

)

High Band only

Nate that each High Band element is actually three

each insulated from the others, for triple-powered performance.

¢ //
T-—=Tripole
{showing
current
distribution -
rrten) Single bay
RAINBOW
secarate elements, model no. 330

| Stacked ‘{

Here’s how the RAINBOW out-performs the famous Champion.

Gain Over
1-Bay
Chompion

Gain Over

Champion

+1 +2 |43
Dl DB | DB D8 |

|
— - -

T8y 7 i+|5+zs+3s.+3s+3 +2

-:'f::;w nn' ps DB DB| DB | DB | DB

DB | DB Di DB DB DB

+IS+2 +35|+45
bB DB| DB| DB

By #2.5 41 | +.5 +.5 +1.5/+2.5
RAINBOW

Stacked | t1.5+2 [+1.5 41,542 | +.5 +.5+0 {40 [+0 +1 [+1S§

maiNsow | DB l DB‘ DB, DB Dl DB | DB | DB DB| DB DB “i
= D

S;;;l!-.‘ +2 |42, S +3 +3 +4 +.541 +I «+2 2 142, §/+3.5

nansow | DB| DB DB' DB DB | DB | Dl DB | DB DB | DB | DB

Seen in October

Horizontal
Polar
Pattern
(relative veltage)

r["T

\ ]
o "} I CHANNEL MASTER CORP
ELLENVILLE, N. V.

SR —
20 180 150 I
Chasna! 10

Write for complete technical literature’

WwWWW americanctadiohistoneeom
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Don't let any Antenna Manutfacturer

pitch curves to you!

new WINEGARD

INTERCEPTOR

with Exclusive Electro-Lens*

Focusing | means ...

A

Don’t be misled by any manufacturer’s |
“homemade’”’ charts on antenna per-
formance. We can show you how to
plot curves that will “prove” that a
busted steel guitar on an 8-ft. flagpole =

-

b

outperforms any antenna you can name I 7 B =) h

—even our own superb Winegard ? \

INTERCEPTOR. I, YOU DON'T NEED M ;
No—all that counts is, PERFORM.-

ANCE IN ACTUAL USE. Therefore, | WHEN ONE WILL DO!

DO THIS: Use a single INTER- | N S S

CEPTOR on your next installation I J—-'"Y 7// 3|

where vou'd ordinarily stack two bays. T:M/

give better results than any stacked
installation you have made nearby.
Once in a blue moon, a second bay is |
necessary even with our INTER- O
CEPTOR. But rarely. So we say to
you, “Why use tuo when ONE willdo?”’

Order an INTERCEPTOR today.
Let it tell its own story in the only
place it counts on one of your own
installations. If it doesn’t far surpass

See if one INTERCEPTOR doesn't |

EEE
5
=

any other antenna you’ve ever used,

fire it back to us! We’'ll return your

money—and we’ll still be friends! So “Patent Pendirg

1

RoricatON, THE INTERCEPTOR gives the
A FAR BETTER PICTURE clearest, sharpest pictures obtain-
OR YOUR MONEY BACK! able . . . not just on one or two

Antenna No. Winegard Trade Nome List Price WINEGARD PIXIE cgannels .. . but on all 12 VHF

L-4............INTERCEPTOR...$24.95 a bay A quality all VHF channels.

P [ PpSRY  ( —_—— ..$14.95 a bay channel antenna

for top perform-

Shipped, ane L-4 to @ carton (stacking bars available} ance at a low price.

Shipped, two L-5's to a corton with stacking bars.
See your jobber now or write us for complete information.

WINEGARD company

3000 Scotten Boulevard, Burlington, lowa

24 RADIO & TELEVISION NEWS
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Not since the beginning of the Industrial Revolution in the 18th TFTIN
. . L] - tan®, 8.5, A
Century have there been such amazing technological advances in President, RodioTele:

vision Trdining Also-

the wide open Radio-Television-Electronics field. And there's no end dlation. Execorive
in sight . . . FM — UHF — HIGH FIDELITY — COLOR TELEVISION — of Radi & Television.

RADAR — LORAN — all magic words holding out the promise of
good-paying jobs with a secure future . . . for qualified men.

NOW, while opportunities for trained men are still increasing, is the
fime to prepare yourself to advance with the ever-expanding, Radio-
Television-Electronics field. You can become a well-paid TELEVISION
TECHNICIAN by letting me start your training now!

Combinasion Voltmeler:
Ammeter-Ohmmeter

My School fully approved to train Veter-
ons under new Korean G.l. Bill. Available
only to Veterans discharged after AUGUST
20, 1951. If eligible, CHECK COUPON,

EARN WHILE YOU LEARN. Almost from the very start you can eorn extra money while \ __/
|euming Ey repoiring Todlo- T seis for friends and neighbors. Many of my students earn up to $25 -

o week . . . pay for their entire training from spare time earnings . . . stort their own profitoble » "
service business,
o CW Telephone Transmittes
"/ 7 Public Addrass System Super-Her Rodio Receiver

FREE FCC COACHING COURSE. Importont far BETTER PAY JOBS requiring FCC license.
Tou gei This Trawning AT HOME ang k] NO EXTRA (OST. Top jobs go to FC(.licensed fechnicians. . . .
As part of your training, | give you all the equipment you need

to set up your own home laboratory and prepare for a BETTER
Ky Radio-FM-Television Technician Course is especiclly prepored far men with no previous PAY TV JOB. You bUilld ml“d k.eep a pfOfESSiO'nnl GIANT SCR_EEN v
experience or training. | have trained hundreds of men for successful coreers in rodia-televisions RECEIVER tomplete with b'g pl(ture tube (deﬂgned and e"gmeered

electronics. Many of them had only o grammor schoo! education ond no previous experience what- to take any size up to 21-inch) . . . also @ Super-Het Radio Re-
soever in the field. ceiver, RF Signal Generator, Combination Voltmeter-Ammeter-

Ohmmeter, C-W Telephone Transmitter, Public Address System,
AC-DC Powier Supply. Everything supplied, including all tubes.

My FM-TV Technician Course lets you toke full odvantage of your previous experience - either
civilion or Armed Forces. YOU (AN SAVE MONTHS OF TIME . complete your training by getting

o thorough bockground in Frequency Modulotion and Television Theory ond PRACTICE.

You “Leorn by Doing’”, working with ports ond equipment | send you. YOU BUILD AMD KEEP A & & & & ® a8 80z |
Mr. Lecnard €. lane, President Cepr. T.11
TV RECEIVER. i RADIC-TELEVISION TRAINING ASSOCIATION L)
52 East Mth Srent, Now York 3, N. V. 2
EXTRA TRAINING IN NEW YORK CITY AT NO ADDITIONAL COST -
B ecr M Lensr Mail me your NEW FREE 800X, FREE SAMPLE
You get two weeks, 50 hours, of intensive laborotory work on modern electronic equipment of our s LESSON, and FREE oidv rhat will show me how ¥ con maoke BIG |
X f i ONEY 1N TELEVISION. t understond dor no obligof!
associate school in New York City — Pierce School of Radio & Television. 1 give you this AT NO :‘, :,..,m:,, witl “u.“ R S T SRS a
EXTRA COST whatsoever, after you finish your home study training in the Radio-FM-TV Technicion . (PLEASE PRINT PLAINLY) n
Course or the FM-TV Technician Course. Your home study course is tomplete without this two-week L Nome. _Age n
Toboratory session, but it is one of the many Extras available to you from RTTA. L
L]
y ' g 0 J " . City. Zone. State___ .
adio B heriston BB raining B ssociation ol
[ Rodie-FN-TV Technicion Course VETERANST ]
. [0 FM.TV Technicion Counse :::(:r:i:i:gcjund-r NEW
52 EAST ‘9'h STREET o NEW YORK 3, N. Y. ™ O 1% Comeroman & Shudio Technician Coursd 6.0 Mk u
Licensed by the State of New York ® Approved for Veteran Training "  wmsawswassmssma'
November, 1954 25
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TUNG-SOL |

TECHNICAL DATA
PAYS OFF IN SERVICE!

NEW! 1954 Edition! T-70 200 pages of data on
CR tubes, receiving and special tubes, dial lamps

300 blveprint base diagrams
for 1100 tube types

1-31

Here's the most practical set of tube ref.
erence books in the industry—all the in-
formation you need for everyday jobs!
They're easy to read—easy to use {(always
lie flat when open). You'll get work done
faster with Tung-Sol Technical Data
Books. Ask yourtubesupplieraboutthem.

TUNG-SOL ELECTRIC INC,, Newark 4, N.J.

Sales Offices: Atlanta, Chicago, Columbus Culver
City (Los Angeles), Dallas, Denver, Deuoit,
Newark, Seactle

TUNG-SOL

(4
TECHNICAL DATA

Tung-Sol makes All-Glass Sealed Beam Lamps,
Mmmurc Lamps, Signal Flashers, Picture Tubcs,

Radiop, TV anf Special Purpose Eleciron Tubes
and Semiconductot Products.

30

| HERBERT

A, GUMZ has bhcen clected
president and chief executive officer of
Crescent Industries
Inc. of Chicago.

Prior to joining
the firm, Mr. Gumz
was associated with
Webster - Chicago
Corp. for 11 years,
his last position
being that of execu-
tive vice-president.
He is active in industry and civic affairs
in the Chicago arca.

He will maintain offices at the com-
pany’'s plant at 5900 W. Touhy Ave.

o * »*

| ELECTRONIC TUBE CORPORATION of

Philadelphia has been purchased by
Kenneth C. Meinken. former president
of NATIONAL UNION RADIO CORPO-
RATION. He is serving as president of
the Philadelphia firm . . . KEPS ELEC-
TRIC COMPANY's high-fidelity studio in
downtown Pittsburg has been sold to
W. 8. Potter, former vice-president of
the company. The studio will be oper-
ated as CONCERTO ROOM, INC. at 642
Grant Street with no changes in oper-
ating personnel . . . Max Baume has
resigned as national sales manager for
BROOK ELECTRONICS, INC. to open a
represcntative’s office, BAUME ELEC-
TRONIC SALES COMPANY in White-
stone, Long Island ... JAMES M.
SCALES COMPANY has been formed on
the West Coast and will maintain of-
fices in the Western Merchandise Mart
in San Francisco. The company will
act as manufacturers' representatives in
clectronic equipment and supplies . . .
ORRADIO INDUSTRIES, manufacturer of
“Irish” brand recording tape, has
purchased the recording tape reel
division of COMPCO CORPORATION of
Chicago, onc of the largest producers
of aluminum reels for magnetic tape.
* * *

ROBERT J. CALDWELL has been appoint-

ed manager of the recently-established
New Products De-
partment of Na-
tional Compauny, Inc.
His job will be to
coordinate the de-
partment’s program
of expansion and de-

velopment.
The new depart-
ment was estab-
lished to meet the needs of the com-
pany’s rapid expansion in the electronic
field. The department will bring out
new items developed within the com-
pany itself and launch an intensified
program of development of products
from other sources.

Mr. Caldwell holds both bachelor and

| master degrees in electrical engincering

www americanradiohistorv com

from MIT and has taken advanced
work at both MIT and Harvard. He is
a member of the AIEE and a senior
member of the IRE.

JOSEPH F. WHITAKER has been named
vice-president in charge of sales for
Welier Electric Cor-
porution of Easton,
Pa.

In his new capac-
ity, Mr. Whitaker
will plan and su-
pervise the national
promotion and sales
of the company's
soldering guns, sol-
dering kits, and power sanders.

Formerly with Imternational Resist-
ance Company of Philadelphia, he has
been active in electronic component
sales for the past ten years. e joined
Weller last year as sales manager.

* *
WILLIAM BALDERSTON, president of
Philco Corporation. has been named
chairman of the bhoard and JAMES H.
CARMINE elected to fill the post of pres-
ident . . . LEON B. UNGAR, of Ungar
Electric Tools, Inec. has been clected
president of the Radio Parts & Elec-
tronic Equipment Shows, Inc., sponsors
of the industry's Electronic Parts Show
held annually in Chicago . . . ROBERT
S. BURROS has been named advertising
and sales promotion manager of Olyni-
pic Radio & Television Inc. . . . THEO-
DORE ROSSMAN of Pentron Corp. was
clected chairman of the Association of
Electronic Parts & Equipment Manu-
facturers. EP&EM is a trade group
consisting of 118 clectronics firms in
the midwest . . . ROBERT G. SCOTT is
the new assistant sales manager for
the cathode-ray tube division of Allen
B. Du Mont Laboratories, Inc. . . .
JOHN C. BIRREL has been named place-
ment director of Nosthiwest Radio and
Television School, the nationally-known
correspondence  school in  Portland,
Oregon . . . Erie Resistor of Cunada
Limited has named G. FRED EATON to
the post of sales manager . .GEORGE
H. L. NORMAN has joined Sprague Elec-
tric Co. as coordinator of the company’s
activities in the ficld of electronic com-
puter components. He was formerly
associated with Corning Gluss Works
. . . Electro-Voice, Inc. has named
EVERETT E. LEEDOM to the post of ad-
vertising manager . . . THEODORE
ROSSMAN has assumed the duties of
industrial sales manager of the Pentron
Corporution. He is vice-president of the
firm . . . PAUL NEWTON COOK is the
new jobber sales manager for Chicago
Stundurd Transformer Corporation . . .
Technical Tupe Corporation has named
FREDERICK I. KANTOR national sales

RADIO & TELEVISION NEWS
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PHILC

‘Super Performance |

TV
ANTENNAS

BUILD CUSTOMER CONFIDENCE . .. MORE SALES FOR YOU!

Designed to outperform any equivalent antenna in its
class, cach Philco Super Performance TV Antenna
provides the finest picture possible. .. long life
and ecase of installation. Powerful Conical . . . all-
aluminum VHF Yagis, engineered for quick rigging

PHILCO TWO-BAY ... light weight. Stacked versions provide top-qual-
SUPER CONICAL ity fringe area reception. Only six UHF Yagis cover
trong signal pick-up on a “UHF chanyels. the entire - spectrum. Here's powerful reception
s ignal pick H VHF-UHF cf / h UHF sp H p ful P
Ideal for friuge area reception . .. aluminiom § ' o ]

construction with dowelled elements: Purt No, on all channels ... the kind that builds customer

45-3096-2. Siugle bay design: Part No. §5-3096. confidence ... more sales for you !

GeT YOUR' PHILCO

them! They're yours FREE with PHILCO FREE RIDE
TICKETS . . . and there's no waiting! Collect your \ « :

selected “ride’ as soon as you have the necessary num-

That's right! Ride any way you like it . . . or earn all of @

ber of tickets. You can enjoy Rollfast Roller Skates:
Radio Flyer Coaster Wagon; Rollfast Bicycle; BMC

Juvenile Tractor; Airplane Trip for Two; Vo Ton Panel E'\/

Dodge Truck; Plymouth Plaza Sedan. Concentrate

your parts and accessories purchases on PHILCO and PROFITS with these great FREE RIDES . . . all at no
make double profits . .. profits through the great ready- extra cost to you. Don’t wait . . . register NOW'! Get
made PHILCO market of PHILCO owners and PLUS started on your FREE RIDE with PHILCO!

SEE YOUR PHILCO DISTRIBUTOR FOR DETAILS

// \ m— M Fesa—. o
%L O\ L G 2% o T NS I T 0 S RN

\/ PHILCO
V sy YPHILC
\\,‘Q@uﬁ:n'v O CORPORATION
\1\7//)*'45/ ACCESSORY DIVISION
= o4 "'A'"" AND ALLEGHENY AVE., PHILADELPHIA 34, PA.
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manager of its Electro-Magnetic Prod-
ucts Division . . . RICHARD T. ORTH
has joined Westinghouse Electric Cor-
poration as vice-president in charge of
the electronic tube division. He was
formerly vice-president of RCA.

* * L

LYMAN E. G. SUITER has been appoint-
ed assistant to the vice-president of
Fuirchild Recording
Equipment Com-
puny and will assist
in general manufac-
turing problems due
to the rapid expan-
sion of the com-
pany’'s activities.
Their interests are
in both the high-
fidelity and theater equipment fields.

Mr, Suiter comes to Fuairchild from
the radio division of Westinghouse
Electric Corporution where for the last
14 years he has served in a variety of
manufacturing supervisory positions on
both military and commercial equip-
ment.

7 / AND YOU WILL CHOOSE . . .

WARD PRODUCTS CORPORATION of
Cleveland has established a new an-
tenna research laboratory in Ashta-
bula, Ohio for the design and testing of
.f;;g%’eo-d-’;'::;°"“;'i'p;: all types of television and automotive

antennas. The new laboratory will sup-
Mew Spedially Designed Horn-loaded High Fidelity Speaker System plement the facilitics of GABRIEL ELEC.
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West Coast Plant

The Largo is a complete wide range speaker system utilizing the new
Permotlux 8V81 Super Royal Light speaker and 32 KTR Super
Tweeter in an acoustically adyvanced enclosure scientifically matehed
to the speaker characteriztios. The enclosure is an entirely new and
unique horn=loaded non resonant bafile with horn loading of the
speaker back wave accomplished in the cabinet base. Livery inch of
the cabinet construction serves an acoustically useful purpose,

Baflle and speaker characteristies were matehed octave by octave
throngh laboratory tests to provide undistorted reproduction of all
frequencies from 35 eyeles to 16,000 eycles. Power handling capacity
is 15 watts. A high frequency balanee control is provided for matching
individual room characteristics.

Its low contemporary sty ling is gracefully proportioned for decora-
tive blending with the finest room decor. Precision constructed of
selected 2," Mahogany and Korina veneers.,

A Permoflux Exclusive: Special connection for headset extension
cord for private listening and hard of hearing musice lovers.

The Largo. .. Andiophile Net Price $99.75

Enclosure styled by Contemporary American Furniture.

. The Fortissimo—A 2-way multiple speaker system.
Unique " New Dual Driving Point” Enclosure Design
¥ surpasses bass and mid-range performance of finest

12 and 15 inch systerms. With 2 Super Royal 8
speakers and Super Tweeter. Cabinet beautifully
styled in Mahogany or Korina Blonde vencers.,
Audiophile Net Price $218.00

e~ The Diminuette—A 2-way speaker system featuring
i full high fidelity performanee with minimum cabinet
- h size and low cost, With 2 Royal 6 speakers and

Super Tweeter, In Mahogany or Blonde finish,
Aundiophile Net Price $49.50

Visit your Hi-Fi dealer for a demonstration; also hear the
New Super Royal Speaker (8, 12, and 15 inch sizes}.

Send today for complete descriptive literature.

I: MW 4918 West Grand Avenue

CORPORATION Chicago 39, lllinois

4101 San Fernando Road

www.americanradiohistorv.com

Glendale 4, Colifornia

TRONICS in Necedham, Mass., another
division of the same parent firm . . .
THE R. T, BOZAK COMPANY of Stam-
ford, Conn. has leased a new building
on the Post Road in South Norwalk
which will house the expanded opera-
tions of the speaker firm . . . ESC COR-
PORATION, manufacturer of detay lines,
filter nectworks, pulse transformers,
ete,, recently moved into a new build-
ing at 534 Bergen Blvd,, Palisades Park,
N. J....S & A ELECTRONICS, an-
tenna manufacturer, has moved to new
and larger quarters at 1025 Nevada
St. in Toledo, Ohio . . ., RCA SERVICE
COMPANY has established three new
offices covering the West Coast area to
handle “Antenaplex’” TV systems busi-
ness. The offices are at 718 Dearborn
in Seattle; 911 N. Orange Drive, Holly-
wood; and 2640 Bayshore Blvd., San
Francisco . . . ANCHOR DISTRIBUTING
COMPANY has moved to 933 Penn Ave.
in Pittsburgh ., . A $200,000 branch
clectronics assembly plant has been
dedicated by WEBSTER-CHICAGO COR-
PORATION in New Ulm, Minn. The new
plant will employ between 250 and 300
people . . . FRYLING ELECTRIC PROD-
UCTS, INC., a subsidiary of ERIE RE-
SISTOR CORP., recently opened its new
manufacturing plant in Holly Springs,
Mississippi. The new plant is devoted
exclusively to the production of elec-
tronic products and custom molded
plastic parts . . . LOWELL MANUFAC.
TURING COMPANY has cxpanded its
production facilities for low-leve! sound
ecquipment by building a new plant on
Wall Street and Luda Ave. in St. Louis,
adjacent to its main factory. It will
cover 10,000 square feet on two floors
... RAYTHEON MANUFACTURING
(Continued on page 164)
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WAR DECLARED ON

Other Sylvania types are vastly im-
proved, too! All have Sylvania’s fa-
mous wafer stem construction, plus
these additional design features:

® Better Lead Spacing
Stronger Mount Supports
Stronger Micas
Firmer Filament and Plates
Greater Protection Against Shock
and Vibration
Better Heat Dissipotion
No Glass Electrolysis
Fewer Burnouts

Stronger, More Rugged Overall
Construction

NO MINOR SKIRMISH

The Sylvania war on dealer call-backs
is not a minor skirmish. It will con-
tinue until dealer call-backs on these
and other receiving tube types are
completely eliminated. The dealer’s

[ 2 N N J

DEALER CALL-BACKS!

NEW TUBE TYPES FROM

SYLVANIA SPEARHEAD ATTACK!

The most important step in a concentrated campaign to eliminate
dealer call-backs has been taken by Sylvania with the release of a
group of new tube types. Sylvania’s new 5U4GB leads the group.

The 5U4GB attacks the call-back enemy on many different fronts:

T. The tube has been re-designed. Now, plates are longer and heavier

2.

3.
4.

with twin wings for better heat dissipation, Sylvania’s SU4GB car-
ries increased ratings of 275 ma at 44 volts drop with 1.0 amp peak
plate current.

Wafer Stem Construction—originally developed by Sylvania for the
lock-in tube—has been adapted to the 5U4GB. The wafer stem elimi-
nates electrolysis, provides stronger mount construction, permits
better spacing.

A new T-12 bulb provides greater heat dissipation, gives added
strength, more rigidity because of its straight construction.

Bottom mica has been added to make the tube stronger, improve
filament alignment and eliminate arcing,

biggest profit-robbing enemy canlook TO IDENTIFY SYlVANIA’S NEW

forward only to an incessant, contin-

uing effort on the part of Sylvania to RECHV'NG TUBES LOOK FOR

make his existence a thing of the past.

These quality tubes are now at your THE NEW c ARTON!

Sylvania distributor’s.

This new tube carton identifies Syl-

vania’s new high quality, improved
receiving tubes. It’s assurance to
dealers of the finest receiving tubes
made —unsurpassed for quality and

Sylvania Electric Products Inc. ”’ 1740 Broadway, New York 19, N. Y.

In Canada: Sylvania Etectric {Canada) Lrd., University Tower Bidg., St. Catherine Street, Montreal, P. Q.

LIGHTING - RADIO - ELECTRONICS - TELEVISION

November, 1954
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performance. For further information
write to Dept. 4R-3511 at Sylvania.
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N BANEGS |

He’s out . ..

S=EY.

Bell's new Telephone Answering Sct. In use, the
nachine tells the caller when to start talking, and
when ltis 1ime—thirty seconds—is up.

but he’s answering his telephone.’

This newly designed Bell ‘Telephone Answering Sct
makes 1t possible for vou to go out— but lcave your
voice behimd.

Before you leave vou twist a knob, dictate a mes-
sage into your tclephone, then switch the machine
to “Automatic Answer.” When somcbodv calls, the
machine starts np and the caller hears vour voice
telling who vou are, requesting his name and
telephone number, repeating whatever vou have
said. The replv is recorded too. On your return
vou play back all the calls that have come in, as
often as you pleasc.

34
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The new machine features “talking rubber,” a
Laboratories-developed recording medium made of
rubber-like plastic and iron oxide which can be used
over and over again millions of times. It is another
example of how Bell Laboratories rescarch works to

help your local Bell Telephone Company serve you.

Bell Telephone
Laboratories

Improving telephone service for America provides
careers for men in scienlific and technical fields

RADIO & TELEVISION NEWS
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GET READY FOR THE

cHristmas RUSH...

. Citoe T5-F5

GREATEST PROFIT =

: FINEST PERFORMANCE
Dual Caaxial ’
Speaker Al-400

/
)

MOST COMPATIBLE MATCHED g
COMPONENTS IN THE INDUSTRY

HE experts tell us high-fidelity equipment will net a

Speaker Enclosure [Bland, big share of Christmas sales. Take note of this pre-
Mahogany ar Unfinished . . .
Vensars] A1-408 diction now. Plan to take the biggest sales lead locally

with G-E Custom Hi-Fi. 1t’s customer-preferred because it

brings highest quality at lowest cost! It's the best seller
,_‘-‘. because it offers an impressive performance and cost edge
[ m. over competition. Ideally-matched components assure

- finest tonal quality, longest life, Put General Electric
Proamplifier-Control Unit A1-200

merchandise in your window. Display it on your floor.
Then reap the extra dollar volume, the extra profits.

Remember, your local retail promotion js backed by a
— special national campaign. Get on the bandwagon. Cash

L — . .

Powar Amplifiar A1-300 L in on the ads in HOUSE BEAUTIFUL, ESQUIRE, HARPER'S,

. SATURDAY REVIEW, NEW YORKER, and HIGH FIDELITY.
And, get ready for the Christmas rush. Order ample

r_::! .’L,é—géj.____yr stocks of General Electric Hi-Fi components now!
e
A Bl \
@ Balon Tene Arms:
A1-500 (12) a1-501 (147 b e et s e o o e .

General Electric Company, Section R9114
Electronics Park, Syracuse, New York

Send me information on all units in the G-E high-tdelity
equipment line,

P, NAME ... e e i
ADDRESS...ccccoovrrocnn o . e -
CITY ... - STATE.......
| % i
- n J
November, 1954 35
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EICO GIVES YOU ALL THREE!

OWEST PRICE

Laboratory Precision at Lowest Cost in the
Industry!

5, QU AUy

EICO guarantees FINEST QUALITY COMPOQ-
NENTS, checked by stringent guality control

425K 5”7 PUSI'f-PUI.'l E()SCILI.(JS!:OPE KIT $44.95

pERFORMANCE

£ICO guarantees you can build any E1C0 KIT
—and save 50%.

0 $79.9
Feature-packed,
EICO exclusive! Tens of thousands in use!
Push-pull vert. & Hor. ampllfiers.
High V & H sens.: 0.05-0.1 rms v/in.
V & H response: 5 cps—500 kc.
Useful to 2.5 mc.
Sweep: 15 cps—75 kc.
Z-axis intensity modulation.
Direct connections to CRT plates.
Tubes: 2-6i5, 3-6SN7, 2-5Y3, 5” CRT.

470K 77 PUSH-PULL OSCILLOSCOPE KIT $79.95 WIRED $129.50
America's greatest big- s{:ope value—sets a new high for sen-

sitivity at wide bandwid

® Vert.: flat +2 db 10 cps—1 mc, .01 rms v/in.
® Hor.:
[ ] Sweep 15 cps—100 ke.

NEW? 232K PEAK-to-PEAK ¥TVM with AC/0C UNI-PROBE

KIT $29.95. WIREQ $49.95,

® Measures directly p-p voltage
of complex & sine waves: 0-4,
14, 42, 140, 420, 1400, 4200.

® DC/RMS sine volts: 0-1.5, 5,
15, 50 150, 500, 1500 (up fo
30,000 'v. with HVP probe, & 250
mc with PRF probe).

- ® Res.: 0.2 ohms to 1000 megs
6 ‘ in 7 ranges.
® OC Input R: 11 megs. 1%

% *c & precislon ceramic muitipliers
415" meter. UNI-PROBE: Only 1

probe perfo'rms ;II functions—a
- half-turn of probe-tip selects DC
B or AC-OHMS' (Pat, Pend.)
221K VACUUM TUBE VOLTMETER

(T $25.95. WIRED $39. 95
® AC/DC  volts:
100, $90, 1000 (u & 50 006
V. wlh hv probe, to 250
me¢ with PRF probe, & peak.
to-peak with PTP probe).
® Res.: 0.2 phms to 1000
megs in 3 ranges,
® DC Input R: 25 megs.
® Large 4" meter, can't-
burn-out clrcuit.
® 1% precision ceramlc
multipliers.

10S0K 6V & 12V BATTERY ELMINATOR & CHARGER
KIT $29.95. WIRED $38.95.

® 2 DC ranges: 0-8V (10A
continucus, 20A intermit-
tent); 0-16V (6A continuous,
12A intermittent).

® Continuous wvoltage ad-
Justment: variac-type trans-
former.

® Separate voltmeter & am-
meter

performance proven, economy -priced — an

flat 10 cps—200 kc, —4 db at 500 ke, .3 rms v/in.

tests.
NE
» s
RE FRogg Y
[U¥] Kl:’zJ RED $3.95
Capagy $ Wingg s '75
1RED g5 5"
M PROBES $5.75.
KIT g4 95
X 9. WiRgp
75, Wiggp :6.95
0%
Py g
Fulumgg . /P2 $4.95

320 SIG. GEN.
KIT $19.95. WIRED $29.95.
® Fundamentals 150 k¢ to
34 mc, calibrated harmonics
10 102 mc.
® Pure or modulated RF, &
Colpitts oscillator 400 cps
sine outputs.
® Vernier knob tuning.

625K TUBE TESTER

KIT $34.95. WIRED $49.95,

@ Tests all conventional
and TV tubes.

® Lever-action switches
for individual testing of
every element.

PIX TUBE ADAPTER for
Tube Testers $4.50.

® Checks TV picture
tubes whiie in set.

322K SIG. GEN.
KIT $23.95. WIRED $34.95.
@ As above, plus individual
calibration of each of its 5
bands.

J60K TV/FM SWEEP GEN.
KIT $34.95. WIRED $49.95.

® Covers all VHF TV/FM

630K CATHDDE RAY TUBE CHECKER
KIT $17.95. WIRED $24.95.

® Checks all TV picture

channels & freqs.: 500 kc— & C.R. tubes in set or
228 mc on fundamentals. carton.
® Continuous sweep width ® _Detects shorted &

control, 0-30 mc.

® Crysta! marker oscillator
® Variable phasing of 60
cps output.

® Precision 5 m¢ & 4.5 mc
crystals, $3.95 each.

open elements.
® Measures peak beam
current (proportional to
screenbrightness)—read-
ing directly in terms of
tube condition.

565K MULTIMETER KIT $24.95. WIRED 729.95,
® 20,000 ohms/v.; 31
ranges.

® DC/AC Output volts: 0-2.5,
10, 50, 250, 1000, 5000.

® DC current: 0-100 ua; 10,
100, 500 ma; 10 A.

0-2K, 200K, 20

g
555K MULTIMETER
$29.95, WIRED $34.95.

® As above, but with 1%

orecislon resisters.

315K DELUXE SIG, GEN. KIT $39.95. WIRED $59.95.

$45K MULTI-SIGNAL TRACER

KIT $19.95. WIRED $28.95.

[ Audlblr signal traces all
, video & audlo from

ANT to SPKR or CRY without

switchlng,

® Germanium crystal dlode

respense well over 200 mc.

® 5" test speaker.

KIT $24.95. WIRED $39.95.

S3I6K MULTIMETER

oD .
s [de . wever & U0 KIT $12.90.  WIRED $14.90 ® 1% accuracy on all 7
OTHER JTM with ‘/23#[\(\1 $19.9% ®1000 ohms/v.; 31 ranges. ranges.
PE PEAK\a 10 Mode‘ 221) ® DC/AC volts Zero to 1, 5. 10, ® Frequency: 75 k¢ to
49K Delux® faa) i - itar to Mode! 50, 100, 500, 150 me.
PROBE é;gg o 7v2" METER (sim . o, 06/AC currenL 01, 10 ma; @ Output: over 100,000
wi VTVM W g0 $3%.2 1,1 A v.
214K D;A‘“" \RE \ ::s_w\m! $17.99 @ Ohms: 0-500, 100 K, 1 meg 4 n\’f"errller antl-backlash
'2‘35« ELECTRONIC S0, gaaT ! (20:200,000 €% S26K MULTIMETER el o
5K ScoP oL 3 KIT $13.90. w _E $16.90. power supgly, fully
. NE & O 499 or KIT $19.95- ® As above, but with 1% pre- shielded chassis.
-_ﬁ'l\( SINE w\REé)E$ L COMPARA 1 ot cision resistors. %, 4?? cps mcgulatlgn.
.c BRID 909 th provision for ext. mo
9508k & % (0999890 95. 52K BAR GENERATOR
W) Segior eSO Wt S gre 2 war $i852." Sied sto.s Sty bl § Cprsing lapunts
UL Jpen accurac) (ocq BOK (mgsmw\RED $189% ot ® Eesy apid adjust. OVER 50% — See the famaus EICO line
steps, DECADE C DErac KT $14 N BO (s o ment of TY V & H TODAY, at your local jobber. Write
1180K DE 9, accy sugsn'runowmgo §995 .6 linearity without sta. NOW for FREE latest Cotalog R-II,
£ SteRt o RESISTANCE 3 RiT §5.50- 1o Model S3&- tion-transmitted test Prices 5 higher on West Coast _
1100 RTMA, oo cu‘a;‘{jLT\METER (5;‘ iat y KIT $14.50 pa(tern.V:!F osci.a!:ﬁ. ___Prices 5% higher on West Coa
10 megs, = s/Volt 7 output to any channel be-
1,000 ORM S 4 . tween 2 & 6.
stﬁf{KW‘m “'é% = cision resistors: ® Ad]. RF osc. & LF
\RED $18 with 1% Br® g TESTER muitivibrator gener-
sssu s above, O w\RED §23.50 RANS;ORME;R% Wire d 13499 ate V & H bars,
Y
qas¥k FLY Kit &

-
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[ VI 3

CHOOSING YOUR HI-FI LOUDSPEAKER

By
ABRAHAM B. COHEN

University Loudspeakers. Inc.

Fig. 1.

A cone-type direct radiator plus a compression-type

tweeter, horn-loaded, equals the multi-unit as shown in the photo.

the hi-fidelity field has made the

selection of equipment progressively
more difficult for the layman, who
simply wants a good reproducing sys-
tem for his home at a price he can
pay. These two articles will present
the down-to-earth facts ahout loud-
speakers, enclosures, and room acous-
tics.

Fortunately, the principles of loud-
speakers and their applications are more
readily digested than are those gov-
erning the associated electronic equip-
ment. In discussing electronic ampli-
fiers the layman may come across
terms not related to his everyday ex-
pericnce: load impedance, feedback
ratio. damping factor. etc. He will, in
contrast, come across terms concern-
ing loudspeakers that are thoroughly
familiar. He will realize that deep bass
notes must come from large speakers,
for he has heard such notes from large
bass fiddles and massive tubas. Like-
wise, he will readily accept the fact
that treble notes come from diminu-
tive loudspeakers, for again he has
often heard these brilliant tones com-
ing from small instruments like the
piceolo and flute, Similarly, in the
matter of room acoustics, he will feel
at home, for he knows how his voice
reverberates when he sings in the
shower and how dead it is in his well-
carpeted foyer.

The final test of any audio system
lies in what the ear hears and likes.
Therefore, Jjobbers of high-fidelity
equipment have set up claborate
demonstration rooms where the buver
may judge for himself and choose
what his ear likes best. For the same
reason, we find audio shows organized
throughout the land, especially at this
time of year, whieh is the start of the
hi-fi “season.” However, it is possible
to roint out concrete equipment fea-

TIIE rapidly increasing complexity of

November, 1954

What size loudspeaker should | buy? Should it be a
single unit, a coaxial, or a triaxial? Answers to these
and many other questions of importance to you in planning
your hi-fi system are given. A similar discussion on
loudspeaker enclosures will be presented next month.

tures which will govern the ecffects
produced by it.

The focal point of any acoustic re-
producing system is the loudspeaker.
It doesn’t matter whether the system
is low- or high-fidelity, the loudspeaker

-and only the loudspeaker -converts
the electrical signal to an audible sig-
nal which in some measure resembles
the original sound. The degree to
which the reproduced sound ap-
proaches the original is a function of
many factors operating upon the loud-
speaker, as well as the quality of the
loudspeaker itself. But the prime
source of sound is the loudspeaker,

Loudspeakers vary in size and com-
plexity, depending upon the applica-
tion for which they are intended. It
is impossible to state that one type
of speaker is uneonditionally better
than another, The merit of one type
of speaker over another must be ex-
amined in the light of the intended ap-
plication, For example, if we must
limit ourselves to an 8" speaker be-
cause of the space limitation of a
bookshelf into which we plan to put a
speaker system, that doesn't mean
that an 8" speakoer is better than a 15"
speaker; it simply means that in this
particular application the 8" speaker
is preferred to the 13",

Would we then go on to say that,
given the space. a 15" speaker would
be better than an 8" speaker? Again
the answer is not an uncquivocal
“yes.” It is “yes, but—". The 15"

www.americanradiohistorv.com

speaker will produce better and deeper
low frequencies than the 8” speaker,
but will it give as good high frequen-
cies? In all probability, no. So there
we have it again: the 15" speaker is
better than the 8” speaker for the ap-
plication for which it wus intended. the
reproduction of low frequencies. Be-
cause of this problem of application,
we find the field of loudspeakers and
enclosures broken down into cate-
gories that meet specific applications.
We find the loudspeaker market of-
fering us low-frequency “woofer”
speakers, high - frequency  ‘tweeter”
speakers, middle-range ‘“squawker”
speakers. and integrated combinations
of these into ‘‘coaxial” and “triaxial”
speakers. These types shculd be com-
pared with each other, not on a basis
of what is “better,” but on a basis of
what best fits a particular application
or need.

Loudspeakers are of two basic types.
There are “direct radiators” and there
are compression driver, horn-loaded”
radiators. (Fig. 1.0 A ditcct radiator
is a loudspeaker whose diaphragm or
cone faces into the room with nothing
between it and the listener’s ears ex-
cept a grille cloth, while the rear of
the loudspeaker faces into a box-like
cavity with or without acoustic com-
pensating openings. A compression-
type driver unit is a loudspeaker in
which the rear of the unit is tightly
scaled off in a small chamber, and the
front of the diaphragm plays into a
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Fig. 2. With modern hifi cones such as the 8" cone shown in the cutaway section
of its maiched enclosure, the bass response is of such magnitude as to permit the
use of a tweeter to make the system Into a multi-speaker installation of geod balance.

8" SPEAKERS

12" SPEAKERS

15" SPEAKERS

ANRAANN.
ANNNNNNNNN

L35 T0
3 Crs

=45 TOB5CPS

75 70 150 CpS —

Fig. 3. Relative frequency bands in which
the natural resonances of the three differ-
ent loudspeaker sizes will igll. See text.

horn before the sound reaches the ear.
This type of structure is usually found
in tweeter (high-frequency) speakers.
Here, again, there is no sharp line of
demarcation between speaker types
other than application, One is not
necessarily better than another; they
meet different applications. For that
matter, a direct-radiator type of loud-
speaker often is converted into a com-
pression-type driver unit by building
it into a structure of the “horn-loaded”
type. (Fig. 4.)

Often these two types are combined
in a single unit, such as a two-
way coaxial loudspeaker, where the
“woofer” section is a large cone-type
direct radiator and mounted concen-
trically with it is the compression-type

Fig. 4. A cone-type loudspecker may be classified as a direct radiator when it is
mounted in a bass reflex cabinet as shown at the left. but the same cone speaker
becomes a compression.dype driver when used in horn system shown at the right.

CONE SPEAKER aAS
DIRECT RADIATOR

CONE SPEAKER AS COMPRESSION
TYPE HORN LOADED SYSTEM
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driver and horn for “tweeter” repro-
duction. Such a structure has certain
advantages and disadvantages over
separate units, again depending upon
the application.

There is at least one cone-type
speaker in every home audio system.
If the system is a small, compact ar-
rangement, it usually has a single
speaker. If it is a very elaborate
system it may have two or three cone-
type speakers, and one or two com-
pression-type, horn-loaded driver units.
The most prevalent sizes of cone
speakers are 8”, 12", and 15”. There is
a good reason for this variety of sizes,
just as there is a good reason for the
various-sized instruments of the or-
chestra. Since loudspeakers reproduce
music they must have some of the
characteristics the originating instru-
ments have. For example, we will find
four sizes of stringed instruments in the
modern concert orchestra: the violin,
viola, cello, and bass viol. Although the
frequency-producing ranges of these
instruments may overlap considerably,
they encompass different “bands” of
notes, with successive bands reaching
down into lower and lower notes. We
may look upon 8", 127, and 15" speak-
ers as overlapping instruments of our
acoustic orchestra; in general, the 8"
speaker will reproduce the highest
band of tones, the 15" will reproduce
the lowest band, and the 12” speaker
will span the middle band.

It would be advantageous to con-
vert these generalities to numerical
figures because when we go to buy
equipment, we shall come across fig-
ures that are meant to give us in-
formation as to what the speaker can
do. All loudspeakers have “resonant
frequencies.” At its resonant frequen-
cy, a speaker will respond more readi-
ly to a signal than at any other
frequency. It is generally true that
the larger the loudspeaker the lower
its resonant frequency. We may find
that various 13" speakers on the mar-
ket have resonant frequencies rang-
ing from 35 to 55 cycles-per-second;
12" speakers may range from 45 to 85
cps; and 8" speakers from 75 to 150
cps. (Fig. 3.) What do these resonant
frequencies mean in terms of listening
pleasure, and in terms of system com-
ponent selection? They indicate the
general frequency area where a par-
ticular speaker is most efficient for a
given signal input. They also show
that one size of speaker is more effi-
cient in one area than another size. To
realize the maximum bass reproduc-
tion we would want to employ a 15"
speaker provided it can be accommio-
dated 1within an enclosure suitable to
its neceds. It is just as important to
match an enclosure to the loudspeaker
as it is to match the voice coil im-
pedance of the loudspeaker to the out-
put impedance of the amplifier.

For illustrative purposes let us go
back to the bass fiddle. Those long
heavy strings that are tightly
stretched across the big hollow body
of the instrument really resound
when they are plucked or bowed be-
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cause of the resonating body of the
instrument itself which is ‘closely
coupled” to the strings, both mechan-
ically and acoustically. However, if
we take this same set of strings and
stretch it between two posts separated
simply by thin air, the resultant sound
will be equally thin. If we take our
15" speaker with its low resonance
and put it into an enclosure large
enough to “resonate’ with the speaker
in full measure, we may expect maxi-
mum listening satisfaction from the
15” speaker for the low frequencies.
If, however, we should put this 15"
speaker into a box just barely big
enough to physically contain the
speaker, then we will seriously impair
the performance of the speaker. Put-
ting the speaker into extremely close
confines literally tightens the air cush-
ion around the speaker and raises its
resonant frequency, If we have bought
a loudspeaker because of its low reso-
nant frequency and then operate it
in an unsuitable enclosure, we have
thrown away our money.

Suppose, however, that to fit our
pocketbook we must limit ourselves
to an 8” speaker. Starting with an 8"
speaker is not the worst thing in the
world, for there are some fine hi-fi
speakers in this size as we shall soon
see. Furthermore, after one has
started his system with a good quality
8" speaker, he may use it as a spring-
board to a more complex system as his
hi-fi experience grows. Having started
with an 8" speaker with a high reso-
nance, what may we expect of it in
listening returns? When we state that
an 8” speaker has a resonance of 90
cps, we don't mean that the speaker
doesn't respond to anything below
that frequency. This figure represents
the frequency at which the speaker
vibrates most freely; it definitely vi-
brates below this frequency, but with
the amplitude reduced approximately
12 db per octave. Even though it is
most efficient at 90 cps, it will re-
spond to a signal of 45 cps, but with
approximately 12 db less output.

Getting down to actual musical en-
joyment, what do we lose in the case
of the smaller spcaker? The lowest
note on the piano is approximately 26
cps, on a bass viol, 40 ¢cps, on the cello,

Fig. 6. The "natural resonance” of the speaker simply determines
over what portion of the musical spectrum the speaker will
operate to best advantage but it will not indicate that it is
better or worse than another resonance in a different speaker.

— AN 8" SPEAKER MAY REPRODUCE THIS —o
MUCH MUSIC 90% OF THE TIME

A 13" SPEAKER wiLL PRODUCE MORE LOWER NOTES
OVER A GREATER PERIOD OF TIME, 8LT wiLL NOT

DELIVER AS MANY HIGH FRECUENCY NOTES AS THE

8" SPEAKER

90% OF

10% OF
PLAYING YIME PLAYING TIME

Fig. 5. Although an B” speaker may have more restricted low-frequency response
than a 15" unit. it will produce relatively full musical output most of the time.

64 cycles, on the bass tuba, 60 cps.
We emphasize the word Jowest. These
are not “Johnny-one-note” type of in-
struments; they don’t play only their
lowest note. They may hit it once in
a while, but in the main the music
they make is much higher in frequen-
cy. Thus, when and if, low bass fid-
dle notes happen to come along the 8”
speaker will deliver them with enough
level to present the feeling that the
bass is there. On the other hand,
the 15" speaker will take these low
notes in its stride. There will be more
lows-—and better lows- with the 15"
speaker than with the 8" speaker,
when and if those low notes are pres-
ent. If, however, we can continue to
enjoy life with say, 907 of the music

available, the higher resonance 8"
speaker will do an admirable job.
(Fig. 5.

Do we necessarily want as low a
resonant frequency as possible? The
answer is no, Suppose we were build-
ing a small bookshelf enclosure (Fig.
2) to take an 8" speaker, Assum-
ing an 8" speaker with a resonance of
50 cps were available, let us compare
the results of this speaker with one
of 100 cps resonance. First, the 30
cps speaker would normally have more
output in the 50 cps region than the
100 cps speaker, provided it were per-
fectly free to vibrate. But it is not
free to vibrate because it is damped
by the small air chamber of the en-
closure. It doesn't produce its full
output at 50 cps. However, it still may
be a little better than the 100 cps
speaker output. But there is a sec-
ond factor. There is usually a drop
in energy immediately above the reso-
nant point of a speaker (Fig. 6), and

the lower this resonant frequency. the
greater is the valley after it. Thus
we can get good lows, but sacrifice
somewhat immediately above the reso-
nant frequency. Which shall we pick?
Good low lows and mediocre upper
lows, by choosing a very low resonant
frequency unit, or shall we have fair
low lows and good upper lows by
choosing a higher resonance unit? It
is purely a listener’s preference. From
the first speaker he will get a little
better low bass, From the second
speaker he will get a little less low
bass, but more total music.

Although an 8” speaker may not
deliver the low frequencies that the
15" speaker will produce, it is superior
for high frequencies. Its small size
and lighter moving system make it a
more efficient high-frequency radiator.
Consequently, whereas a single cle-
mentary 15" speaker serves only the
restricted purpose of producing low
frequencies, we may obtain very ac-
ceptable total music reproduction from
a single 8” speaker.

This then brings us to the problem
of single *“wide-range” speakers as
compared to specialized speakers for
bass, mid-range, and treble applica-
tions. If we wish to start with a sin-
gle speaker, we will have to select one
which gives as broad a frequency re-
sponse as possible. It will be a “wide-
range.” or “extended-range” speaker,
of the direct-radiator type, and either
8" or 127, for in these two sizes it is
possible to obtain a reasonable re-
sponse in both the treble and bass
regions. (Fig. 7.) An 8" speaker usu-
ally will have better highs than a 12",
whereas a 12” will have better lows.
The choice of speaker will, of course,

Fig. 7. For single-speaker operation, the B.dnch and 12.inch
loudspeakers will provide good frequency bandspread. The 15
inch loudspeaker will.
rapidly at the high end of the frequency spectrum. See texi.
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WOOFER MID-RANGE TWEETER
UNIT UNIT UNIT
5 LOWER CROSS- HIGHER CROSS-
a OVER POINT OVER POINT
-
D
o / \ / \
LOWS MIDDLES HIGHS

Fig. 8. The components of a hifi three.way system are specialized units which are
designed to operate most efficiently within the band in which they are to be used.

depend on the enclosure size available. used. After a wide-range speaker has
The simple 15" speaker is out of the been used for some time, it may be-
running as a single-purpose, wide- come the pivot point for future ex-
range speaker because of its limited pansion of the system. However, sim-
high-frequency response. ple single-speaker systems do have

These “basic wide-range speakers” definite limitations, and although they
usually are low in price and perform do provide considerable listening
quite satisfactorily when properly pleasure, there are several modifica-

tions that raise the degree of fidelity
of which they are capable. Most of
the improvements in general wide-
range speakers have been made to-
ward stepping up high-frequency per-
formance and minimizing intermodu-
lation distortion.

What may we do to a simple loud-
speaker to improve its high-frequency
response? For one thing we could
make it more efficient so that for the
high-frequency electrical energy we
feed into it, we get more acoustic out-
put. Secondly, we might do something
to the structure to spread out the high
frequencies over a wider angle, The
high frequencies that come out of the
simple cone-type of speaker tend to
concentrate in a relatively narrow
beam while the lows spread out quite
readily. The result is that there is a
loss of high-frequency sound for the
listener sitting off to the side of the
speaker, Something can be done to
the cone structure to break up the
beaming of the highs and spread them
out more uniformly over the room.
Speakers designed to accomplish this
purpose can be recognized by the dif-
fraction or diffusicone elements lo-
cated within the apex area of the
cone. (Fig. 1.) These devices spread
out the otherwise (ightly beamed
sound energy.

These elements are added to the
apex of the cone in such a manner
that the body of the cone “uncouples”
itself from the apex area when the
cone is vibrating with high-frequency
energy. This is called a “mechanical
crossover”; it is a means of convert-
ing a single voice coil and cone assem-
bly into a “two-way"” system. When
energized by low frequencies, the cone
as a whole moves. When energized by
high frequencies, only the center sec-
tion and the diffraction elements move.
Not only is such a two-way system a
better dispersion agent for the highs,
but it increases the efficiency of the
speaker in the treble region as well,
because of the uncoupling of the com-
paratively massive cone. Thus, such a
two-way system is an improvement on
the “wide-range spcaker” of the same
size because of the wider “fidelity
angle,” the increased high-frequency
efficiency, and the minimizing of inter-
modulation between woofer and tweet-
or sections of the diaphragm.

(Continued o page 134)

Fig. 9. A good two.way system can be made by adding a tweeter Fig. 10. In a two.-way system, tweeter chosen must have a low-
and crossover network to an existing wide-range loudspeaker. frequency roll-off compatible with high.frequency roll-off of woofer.
IF TWEETER HAS HIGH CUT-OFF FREQUENCY,
THEN ORIGINAL WIDE RANGE SPEAKER wiLL
HAVE TO HAVE A HIGH FREQUENCY ROLL-OFF
CHARACTERISTIC -~ — — — — — — = — — = - COMPATIBLE TWEETER
- ' '5 HI=FI
2 ~ + pid o WOOFER - ———
= s E
2 ’ 8 /
(o3 \ /7 NON-COMPATIBLE
LN TWEETER
IF TWEETER HAS A LOW CUT-OFF FREQUENCY, THEN
ORIGINAL WIDE RANGE SPEAKER MAY BE GIVEN A ™ /
LOWER ROLL-OFF CHARACTERISTIC BY MEANS OF THE
L-C NETWORK N /
/s N\ /
- /
Lows MIDILES HIGHS Lows MIDDLES HIGHS
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By DOUGLAS CARPENTER*

Chairman. Antenna Section.
RETMA

HE most common yardstick today
Tfor evaluating the performance of

TV antennas is db gain. As a matter
of fact, however, even this unit of an-
tenna measurement has lost its signifi-
cance.

In the early days of TV, only pen-
tode tubes were used in the r.f. ampli-
fier portion of the TV tuner. Consid-
erable gain was realized, but the lim-
iting factor of the usable signal was
the amount of noise generated in the
first amplifier stage. The weak signal
had to override this fixed noise level,
otherwise there was too much “'snow”
in the picture after amplification.

In succeeding designs, attempts
were made to decrease the amount of
interfering noise generated by the
amplifier stage rather than increase
the gain available from this stage.
This led to the triode-cascode circuit.

The same type of treatment is ap-
plicable to some extent to the TV an-
tenna, and the common denominator
of antenna performance can be rightly
called signal-to-noise ratio. There are
several factors that enter into the abil-
ity of the antenna to deliver maximum
signal with minimum amplified noise.
In order of importance they may be
listed as: horizontal polar pattern,
front-to-back and side ratio, terminat-
ing impedance, gain, and vertical polar
pattern. These five basic characteris-
tics for any antenna must be consid-
ered as a whole.

As transmitted video signals are
horizontally polarized, the response in
this plane is the critical consideration.
The horizontal pattern keynotes the
general performance to be expected
from the antenna and establishes, to a
great degree, the ratio of signal-to-
noise that can be realized.

The amount of noise which will be
passed along to the receiver is com-
posed of two parts. The first is termed
thermal agitation, and is due to the
random movement of electrons in the
antenna conductors and transmission
line. This type of noise is fixed for a
particular antenna and exists across
the entire frequency spectrum. The
second source of noise might be termed

* Chiel Ensmeer, Antenna Division, JFD Man-

Wlaciurins Co. fne

November, 1954

The RETMA Antenna Section is currently contemplating
the adoption of a new method of rating TV antennas.
This will avoid misleading and meaningless claims.

man-made, and is composed of varying
electrical disturbances from machin-
ery, lighting equipment, etc. as well as
atmospheric disturbances. These noise
signals come to the antenna from all
directions.

The horizontal pattern of an an-
tenna tells us the number of degrees
around the antenna over which a sig-
nal will be received and passed on to a
set with satisfactory strength, The
wider the lobe, the greater the noise

received along with the desired signal.
Fig. 1 shows the standard folded dipole
horizontal pattern with a beamwidth
of 50 degrees, and the pattern of an
ideal antenna with a beamwidth of 10
degrees. The response of a test an-
tenna is also included. This test an-
tenna has a beamwidth of 18 degrees
at the 6 db points.

It was mentioned previously that
there are five important characteris-

(Continued on page 132)

DIPOLE OPTIMUM MAXIMUM
ANTENNA CHARACTERISTIC REFERENCE THEORETICAL RATING
LEVEL LEVEL
Horizontal polar pattern 50 degrees 10 degrees 20%
Frontto-back & front-to-side ratio 0 db 20 db 20%
Terminating impedance ratio L5/1 1/1 20%
{
Gain ‘ 0db 20 db 20%
Verlical polar patiern 0db 10 db rejection 20%
— L
Theoretically perfect signal-to-noise rating 100%

Table 1.

List of the important antenna characteristics discussed in this article

with the optimum and reference levels used with each for rating purposes.

Fig. 1. Polar diagrams comparing the horizontal beamwidth of a half-wave folded
dipole (A) to the beamwidth of a test antenna (B) and an ideal antenna {C).
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ALEXANDER FINLAY.

‘o Bottlle Memorial Instiute

HE preamplifier in a modern high-
Tﬁdclity installation is called upon to

perform several very important
tasks. It is required to supply the am-
plifying system with most of its volt-
age gain. It is required to supply
the proper gain wvs frequency char-
acteristies of the program material,
and it must act as the control center
for the entire high-fidelity system.

The usual power amplifier in use to-
day requires about one to two volts
input for full output. The usual mag-
nectic transducer or pickup used in
these installations has an output which
may be as low as ten millivolts. This
means that in order to be suitable for
use with any of the popular types of
magnetic pickups, an amplification of
about 46 db or 200-to-1 is required
from the preamplifier.

The gain vs frequency characteristic
of the precamplifier must complement
the output vs frequency characteristic
of the record and magnetic pickup
combination. The usual practice is to
record in such a way that the output
from a magnetic pickup is proportional
to frequency from the lowest recorded
frequency to a frequency of about 500
or 800 cycles, The output of the pick-
up is normally constant with respcct
to frequency from 500 or 800 cycles to
a frequency of about 1590 or 2500
cycles. Above 1390 to 2500 cycles the
output from the magnctic pickup is
again proportional to frequency. The
cqualtization system of the preamplifier
must be such that the over-all fre-
quency response from rccord to power
amplifier input is flat or constant
throughout the audible frequencies.

In order to accomplish the desired
result, the preamplifier must have a
gain inversely proportional to frequen-
cy from below audible frequencies to
500 or 800 cycles (turnover fre-
quency). The gain must be constant
from the turnover frequency to 1590
or 2500 cycles (roll-off frequency).

42

L

Details on a well designed
pickups. Amplification of 46

Above the roll-off frequency, the gain
must once again be inversely propor-
tional to frequency. In order to carry
the proper compensation to frequencies
below audibility from a turnover point
of 800 cycles, for example, a total in-
crease in amplification of about 40 db
is required. This amplification plus
the over-all gain necessary means that
a total amplification of 86 db will be
required of the amplifier. The compen-
sation above the roll-off frequency re-
quires a reduction in gain, usually of
6 db per octave but sometimes of 2.5
or 3 db per octave. Thus, high-fre-
quency compensation has no effect on
the amplification requirements.

The fact that the preamplifier is the
control c¢enter makes a small, attrac-
tively designed unit very desirable.
The unit must have sufficient flexibil-
ity to cope with the several recording
curves in use today. The ability to
operate properly, even though a con-
siderable distance from the remainder
of the amplifying system, is a dcfinite
advantage.

Electrical Design

There are, of course, many combina-
tions of clements which will produce
the required gain. The compensating
system can be designed in a number of
ways. However, designing the low-fre-
quency compensation into the feed-
bhack loop of an inverse-feedback am-
plifier has the advantage of improving
the performance of the amplifier with-
out any disadvantage, such as a re-
quirement for a higher-gain circuit
when compared to the “losser” type
of equalization system. When this sys-
tem of compensation is used it does,
howcver, become necessary to be some-
what careful of the design as anyone

www.americanradiohistorv.com

om views of the assem.

From.

" :"bled” preamplifier. The chassis meas.
ures a mere 5" x 10" x3” over-all.

unit for use with magnetic
db is provided in preamp.

who has attempted a similar unit can
no doubt attest. Without careful de-
sign instability will undoubtedly exist,
particularly when as much as 40 db of
feedback is applied around more than
one stage of amplification.

In order to allow sufficient gain
while keeping the number of stages to
a minimum, type 6SJ7 tubes were
chosen. This allows the necessary 86
db of amplification to be obtained in
only two stages. The use of triodes
would require at least three stages for
the same amplification. The problem
of applying the feedback around such
a three-stage amplifier would be a
much more difficult one than with the
pentodes.

The 6SJ7 pentodes are connccted in
the usual manner except that the cath-
ode bias resistances are quite low.
This makes it possible to climinate
cathode bypass condensers without an
excessive amount of current feedback
and also minimizes the possibility of
hum trouble due to the unbypassed
cathodes. In addition, the bias is quite
low and allows the maximum trans-
conductance to be realized from the
tubes.

One of the most common failings of
amplifiers of this type is the method
of applying the fecdback loop. In the
normal case the impedance of the feed-
back loop is a small fraction of the
impedance of the plate load of a pen-
tode amplifier. If the feedback loop
is connected directly to the plate of a
pentode, part of the gain rcduction is
due to loading of this plate circuit
rather than ncgative fecdback. This
difficulty has bcen avoided by taking
the fecdback from the output of a
cathode follower which is driven by
the second 6SJ7. This cathode fol-
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lower input is modified to produce
high input impedance in order to mini-
mize phase shift which would cause
low-frequeney instability.

The original amplifier built along
these lines achieved high-frequency
compensation by the simple and well-
known method of loading the magnetic
pickup with resistance. While this
method is simple and works well with
pickups which have a resistance which
is low compared to the rcactance of
the unit at the roll-off frequency, it has
the disadvantage of being suitable for
only on¢ type of pickup. Later models
have incorporated a type of high-fre-
quency compensation which does not
depend on the type of pickup used.
This is accomplished by R and C. as
shown in the circuit diagram. R. ¢an
be made continuously variable to give
complete control of the roll-off fre-
quency or can be a step adjustment.
In the latter case Ri: plus Ry, should
be equal to 1/2%f.Ces where f. is the
roll-off frequency. Different R.s values
can then be sclected with a switch to
give the desired roll-off frequencies.

A second cathode follower is used to
provide a low-impedance output sys-
tem which allows the preamplifier to
be remotely located with respect to the
power amplifier without any detrimen-
tal cffects on the frequency response,
The two cathode followers cause a re-
duction in voltage gain of about 3 db
which is not serious since the over-all
gain is still about 43 db.

The combination Rs, R=, and C. al-
lows an adjustment of the high-frequen-
cy response. With R. in midposition
no modification of high-frequency re-
sponsc cxists. At one extreme of R,
half of the feedback loop is shunted
by C.. This results in a 6 db reduc-
tion of the frequencies above about
6000 cycles. The other extreme of Ra
bypasses the center of the feedback
loop to ground and results in an in-
crease of amplification above about 4000
cycles. With R: in this position, the
gain increases to a value determined
by the resistance of R... At inter-
mediate settings of Rz about the mid-
point, modifications of the frequency
response less than that produced at the
extremes will be obtained. This control
in conjunction with the roll-off control
can be used to approximate 2.5 and 3
dh rates of attenuation above the roll-
off frequency as shown in the plot of
frequency vs amplification.

In any amplifier which has high gain
at low frequencies, the problem of
making the internal impedance of the
power supply low enough so that low-
frequency oscillation or “motorboat-
ing” does not occur is a serious one.
In this instance it was neccssary to
use a voltage-regulator tube to isolate
the cathode-follower plate circuits
from the rest of the amplifier. By the
same token, care must be exercised
when  utilizing the main amplifier-
power supply to supply power to the
preamplifier. This can be done but
considerable decoupling must be em-
ployed in order to avoid low-frequency

(Continued on page 115)
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Ri, Rs, Rs, R3, Ro, Riv—1 megohm, 1 ». res.
Rs, Re—240 ohm, 1 w. res.

R4, Ri—240,000 ohm, 1 =, res.

Ry, Ris—1000 ohm, I w. res.
Ru—10,000 ohm, 1 ». res,

Ri—24,000 ohm, 1 w». res.

Ris, R20—250,000 ohm poi

R16e—10,000 ohm pot

Rz, Rzi——15,000 ohm, 1 w». res.

Riq, Rzx—18,000 ohm. 1 w. ves.

Rio—10 megohm, 1 w. res.

R22=——3600 ohm, I w. res.

Rz:—10,000 ohm, 10 ». wirewound res.
C1, Cs, Cr—1 pfd., 200 ». cond. (see text)

vz
65J7 ‘
»
3
] eyl T} 3
L) R?
RS A1 C‘7| J2
RS oy - 13— me |
I;“¢. i | . W ==ci5
Ri? cr3
] 1 €
/20 R22
_.“2’_
| (c.o cle
RIO ) S R23
o
ci2 f - -
I 250v

Cz, Cu, C3, C1:—.5 ufd., 200 v. cond. {see text)
Ca—250 ppfd. mica cond.
Cs, Cia—15 pfd., 300 v. elec. cond.
Cv—.006 pfd. mica cond. (800 cycles)
Cio—.01 pfd. mica cond. ( 500 cycles)
Cu—.015 ufd. mica cond. (a .01 and 005 ufd,
in parallel) (300 cycles)
1+—350 pufd. mica cond.
Cii—,002 pfd. mica cond.
Ji—Microphone jack
Je—Output jack
S1—S.p.4-pos. rotary smitch
Vi, Vi—65J7 tube

Va=—6SL7 tube Ve—0A2 tube

Complete schematic covering a pteamplifier designed to be used with magnetic pickups,

RELATIVE RESPONSE {D8)

The amplifier section was censtructed on an “L”-shaped aluminum bracket with shield.

Preamplifier equalization curves,

See text for discussion of measurement procedures.
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To disassemble vibrator, attack bottom joint of can with di-
agonal pliers. Pull the terminal disc and vibrator will then
slide out of the can. Remove rubber cushion and clip all wires,

Remove the slack of contactors from the frame. taking care
not to bend or damage the reed and contacts. This will leave
only the electromagnet attached to the frame of the vibrator.

The core of electromagnet is riveted into slot at end of the
frame. File protruding upset metal flush with frame then. us-
ing « punch or screwdriver, knock magnet core out of frame slot.

2

Morse's pump handles, most operators begin to sce

the sense of having an automatic chopper. But there
15 the usual trouble—"Mr. Vibro" wants quite a lew bucks
for his “Plex.” and the modern home-brewed bug has
cvolved into a [frightening basket full of tubes. relavs,
resistors, and whatnot.

Here is a sending iron straight from the junk box that
cuts the nicest Morse ever heard. With it. vou can send
from 10 wpm up to 40-—if vou have it in you. How many
tuhes?  XNone. Relayvs? Likewise. Ar most, the aver-
age ham may have 1o scrape up as muclt as two-bits for
parts, and spend a little time. The kind of work entailed,
moreover. is just the kind to develop a little tool-skill.

The heart of the mechanical bug is made up of the
reed. the control arm. the pendulum which governs the
speed of the dots. and the contacts. These parts can he
found in the junk box of any shop servicing portable,
marine. or mobile radio. All that has to be dug up is
a burned-out vibrator. The one used in the bug pic-
tured is a Radiart non-synchronous. While others may he
used just as well. the least departure hrom these plans will
be required with a vibrator of this type or one close to it.

First. tecar the vibrator fo picces. Kceep track of the
main frame. the reed, and thce contacts. Everything
else can get lost.

lemove the coil. then hammer the L7 bend out of
the frame. making it a flat picce of steel with a slight
“jog” on the end which held the reed and contact pile-
up.  Take pains to get this picee pertectly fat, then
file or sand oft any scars. This operation has changed
the vibrator “frame” into a sending-iron “lever,” and it will
henceforth be so called.

Now fasten the reced back onto the lever, but in the
opposite direcrion it first took, so it extends out instead
of doubling back. Put the side of the reed with the
best contacts on the side of the lever which jogs out-

Al"TF,R making code for a while with one of Samuel

The bug lever takes shape as vibrator reed is screwed back on.
Reed is on opposite side and points in opposite direction from
original position. Side with the best contacts should be upward.

RADIO & TELEVISION NEWS

www.americanradiohistorv.com


www.americanradiohistory.com
www.americanradiohistory.com

i
sra e
=

Ha

By ELBERT ROBBERSON

A burned-out vibrator and twenty-five cents’

worth of small parts will make this "bug”.

ward, beecause this is going 1o be the “dot” side, and it
takes most of the punishment.

At the cnd of the reed will he found a little iron 8
weight, which is called the counterweight. This must
come off. An aluminum pendulum is made according
to plan and sccured in place of the counterweight. Be
carclul to keep the pendulum in perfect alignment with
the reed and lever. Holes are next drilled and tapped
on the end of the lever for the paddie and knob. For a
little relief from the metahwork, a paddle may be cut ]
according to the pattern from a serap of Bakelite, a |
poker chip, or a section of beef-rib. Bonc or ivory is
csteemed highly because of the patina that comes after I
a few hundred hours of carcful massage.

Incidentally, until you have 353-wpm hours hchind
vou, don't fool with greatly different kinds of handles.
prolessional operators find the combination of key-knob
and paddle most comfortable and positive in action.

Belore this part of the bug is finished, the main bear-
ing must be fabricated. This is made of a two-inch
length of '3 copper tubing, which must be straight and |
free from kinks and dents. If not already absolutely
true, it may he made so by forcing into it the shank
of a #13 drill, then rolting the tubing on a hard smooth
surface under pressure from a block of wood. Then
repeat with a picee of ;" rod until the tubing will turn
freely on the rvod.

Place the tubing across the lever, square it carcfully.
and make surc the placement follows the dimensions
given. Then clamp the picees together with a small C-

Quarter-ounce sirip of lead folded over pendulum controls
the speed of dots and should be squeezed together to prevent
shifting. Start with your hand-key speed and gradually work up.

When assembled, wired, and adjusted, bug should line up as

clamp. The C-clamp can then be gripped in a vise, shown. Screws at left control dots. spring and sirews at the
and the tubing soldered to the lever. right set “'at rest” position and govern the swing of dashes.
To solder bearing to lever, first join two pieces with a C- After fabricating parts, assembly begins. Note how dot con-
clamp. Use plenty of soldering paste. a generous dab on each tact is soldered to end of adjusting screw and position of

side of bearing, then flow on the solder with a very hot iron. the lever main-spring is ceciled around the pivot and bearing.

November. 1954
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I—Burned out vibretor

1—Steel plate, Vy"x6V1"x41,"

I—Sponge rubber pad, V,"'x614"x41/4"”

I—Aluminum channel, V4" x%,"x1%,"x2"” long

I—Copper tubing, V,"x2" long

I—Aluminum sheet, /"' x¥3"'x3"

I—Steel drill vod. ¥\, threaded 10-32 for V4"
cach end

I—10.32 steel hex nut

4—8-32 round-head brass machine screws, 1V,"
long

6—8-32 brass hex nuts

2—Dial springs (see text)

1—Flat lead strip, Vg ounce

1—Lead tubing, V4"x13%,"” long

1—6-32 round-head brass machine screws, 2"
long

9—6-32 brass hex nuts

4—8-32 round-head brass machine screws, V4"
long

4—6-32 round-heod brass machine screws, V4"
long

1—Bakelite strip, V3" 'x2"x 3"

1—Telcgraph-key knob

2—Standoff insulators { Birnbach #965)

35— 16 soldering lugs

9—6-32 round-head brass machine screws, V"
long

Raid your junk box for most of these parts needed to build the "sending iron.”

I 4"
ﬁsmr-mz"-i vz -' llf!_".L—
5"1’-[ <44 $a
78" 8 8
A a
H R M 2 3
Hev T T
++ —+
612" —:
HOLES-A~NO. 32 DRILL, TAP 6- 32
8~ 28 « - 8-32
C =2 = “10-32
MATERIAL =1/4" STEEL

Mechanical detalls for laying out the
base. Base material must be heavy.

DOT CONTACY

sT0P

-E <—TERMINALS

;;Tcounc*r
PvoT 4

Complete schematic of “sending iron.”

Attention should now be given to
the layout of the base plate. The plate
may be of steel, although almost any
other metal that can be found will
serve. Brass would work nicely and
look like a million as long as it was
kept polished and lacquered. On the
other hand, I once made quite a serv-
iccable bug using for a base a slab of
zinc of the typc attached by ship-
yards to hulls for electrolysis diver-
sion. The main requisites of the base
are (1) weight, and (2) workability.
Have this piece of metal cut to size
with a power saw, if possible, then
smooth and bevel the edges with a file.

Draw the layout full size on paper,
then gum the paper to the blank plate
and center-punch the hole locations
through the paper. This is much
supcrior to trying to measure and
mark on a piece of slick metal.

Three size drills, #32, #28, and #20,
will be nceded, as well as an electric
or hand drill and some cutting oil.
Make the holes perpendicular, or the
bug will be sloppy. Then take in hand
a tap-wrench and start to work,
threading the holes as specified.

For some reason, few hams ever
have a tap wrench. If you are guilty,
break down. They are not expensive—
dime stores now carry wrenches, taps,
and dies good enough for any light
work. And there is nothing that makes

Mechanical drawings covering the various small paris needed in construction.

BEARING
MATERIAL- /4% 2" CU TUBING

PADDLE
MATERIAL- 18" PLASTIC

118”
' -la:f“H‘- L *ua"
[ M i \';z
I e I 2 78" o e
34" |, | soioen -‘H""' I" aoud 7 " ,,'5 I'_
; CORNERS
ta) " _4 6 ©

BRACKET
MATERIAL- 178" ALUMINUM -2 REQ'D

INSULATOR
MATERIAL-1/8" SAKELITE-2 REQD

PENDULUM
WATERIAL - 1116 ALUMNY M

CONTACT BEARING
MATERIAL- 178" ALUMINUM =~ 2 REQ'D

L{3]

" .E'l 34 =
MIES |4 sl 2e
LLF _¢_B° Da'¢' - j_ns'*
= Al
ﬂ‘ﬁlfl—"r::-zalvll—’r_ aLL 3"
HOLES-A-NO 32 DRILL,TAP 6-32
M %g - - -3

[{4]
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for slicker construction than the abili-
ty to thread holes for fastening parts
together. Take it slowly, use oil, back
off when the tap snags, and go twice
as slowly on the last hole—it is usually
this one that breaks the tap.

With a knife, file, or sandpaper
knock off any burrs, and the base is
ready to receive the works.

Two brackets for holding the lever
stops and contactors are cut from 3"
by 13%” channel stock. Aluminum
channel is easiest to work, although
brass or steel will do just as well. One
leg of the channel is sawed off, mak-
ing the L-shaped brackets. The small
pieces sawed off are squared up, then
drilled and tapped for contact bearing
plates which are held to the brackets
by two strips of Bakelite. Here the
quality of the marking and drilling
shows up—if everything fits together
smoothly, to the head of the class with
you!

The lever stops and contactors are
ordinary brass 8-32 by 1%"” machine
screws, with nuts to lock them in posi-
tion. Take the best of the stationary
contacts remaining from the vibrator,
and bend it with long-nose pliers into
a very flat “U” shape, with the con-
tacting face out. Solder this to the
end of the bug’s stationary-dot con-
tact screw. The stationary-dash con-
tact is less critical, and the bare end of
the brass screw will serve well enough,
although one of the remaining contact
points may be removed from its little
reed and soldered to the end of the
screw, if desired.

The dash-stop screw also requires
special treatment. Note that a nut is
put on both sides of the bracket hold-
ing this screw. On the end which will
be next to the lever, slip a 54" length
of 4" diameter spring of medium
stiffness. This spring, and the main
lever spring, (to be put in later) can
be cut from a radio dial-cord spring
found in an average assortment.

The pendulum stop, out at the back
of the base, is a piece of lead tubing,
than which there is practically noth-
ing less bouncy. It is held loosely by
a long 6-32 screw. Although the screw
must be made solid to the base with
the locking nut, the lead tubing
should be free to turn or recoil as the
pendulum strikes it, since this will
further kill any bounce at the end
of a dot cycle. A piece of lead-covered
wire furnished its jacket for this piece,
although there are any number of
other sources the resourceful ham will
find.

A pair of small stand-off insulators
arc used for terminals, and connec-
tions are made as shown in the dia-
gram.

The pivot is a 2%” length of 3¢”
steel drill rod. Although aluminum,
brass, or other softer metals will
serve in all of the other places, the
pivot must be hard steel. The most
bug-shy aecsthete on the air will be
amazed to find out how much punish-
ment the pivot takes from his most
timorous tapping. After the pivot is

(Continued on page 90)
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- THE PRACTICAL

WITCHLESS INTERCON

By
RICHARD H. DORF

Audio Consultant

sion to look through a fair number

of specifications on ncew patents in
the clectronics field. Most are of lit-
tle interest to any onc individual or to
most people intercsted in elcctronics.
Others are useful for this purpose and
that. But cvery now and then an idea
comes along in a patent that just begs
to be tried out on the laboratory
bench, whether or not therc is a rcal
need for the device. Sometimes that
is because it does something new and
interesting, sometimes just because it
is so easy to put together, and somece-
times for no explainable reason at all
except for the writer's curiosity.

Such a patent was the switchless
telephone amplifier and intercom in-
vented by Keith S. Stanbury of Christ-
church, N. Z., and issued recently as
patent No. 2,655,557

It seemed like an excellent and ele-
gantly simple principle—solving a very
old problem. We took it into the lab,
assigned values, breadboarded a hay-
wire model, trimmed values, then built
up the set shown in Fig. 1. It works
Jjust as well as promised.

What Is 12

The switchless intercom set is un-
usual first in that it is used both as
part of an intercom system and as a
part of the tclephone system. In hoth
cascs it allows the user to both talk
and listen (simultaneously if it hap-
pens that way) without the usual
necessity for holding down a key or
switch while talking and releasing it
to listen.

For those who have never considered
this problem bhefore it may not be im-
mediately apparent why a “talk-listen”
key should ever be necessary.  Sup-
pose we have a chassis containing two
amplifiers, as diagrammed in Fig. 2,
and the chassis is onc station of an in-
tercom system. The microphone am-

EACH MONTH the writer has occa-
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Fig. 1.
swilchless intercom. The entire unit is housed
in an 8"x10" x8"

Front and rear chassis views of the

sloping panel cabinet.

A novel unit using three tubes and a rectifier which operates

both as an intercom and a telephone amplifier. No switching is

required and both parties may be heard simultaneously, if desired.

doesn't participate,

EntTor’s NoTe: This unit was intended to be uged with two stations,
two intercont units are to be connected to the game line, they will work together or any
two can be uscd, although all stations will be able to monitor the conversation.
erver, if more than three units are uscd, the lower-impedunce taps of the cathude trans-
Jormer ghowld be used. A little erperimenting will provide the answer,

For wunltistation intercom use it wonld probably be better to ingert ¢ some-chat dif-
ferent switching system aud it might be wcll to include calling buzzers siveec cvery
wnit that is acruss the line will be able to hcar every conversation even if 1ts owner
There should be «at least one more switch position that will take
the transajormer off the line cntircly and substitute a duminy load registor so that cach
stetion is silent until the user puts it into operation.

1f more than

How-

plifier transfers signals from the sta-
tion’s operator to the line which car-
riecs them to whatever other station
happens to be connccted to the system.
The speaker amplifier takes signals
from the line which originate at the
other station and reproduces them so
the local operator can hear. So far so
good—and no switches necessary.

But--purely incidentally—since both
the output of the microphone amplifier
and the input of the speaker amplifier
are connected to a common point (the
line), they are also conncected to each
other. So the sound going into the
microphone comes out of the speaker.
From which point it again goes into
the microphone and out the speaker.
And so on ad infinitum to producc con-
tinuous oscillations or, in the language
of the people, “a hell of a howl.”

To prevent this and also save a
little money, intercom manufacturers
provide only a single amplifier with a
multi-contact switch. With the switch
pressed (it has a spring rcturn) the
loudspeaker is connected to the input
as a microphone and the output goes
to the line. With the switch released
the speaker is connected to the ampli-
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fier output, with the input on the line.
This solves the problem but makes
using the intercom something of a nui-
sance.

The set pictured in Fig. 1 and dia-
grammed in Fig. 3 does it the hard
way. There are scparate microphone
and loudspecaker amplifiers, just as in
Fig. 2. Yet, there is no acoustic feed-
back and hence no how! because, while
the microphone amplifier feeds the line
and the specaker amplifier reproduces
from the line-—there is practically
no transfer of cnergy from microphone
amplifier to speaker amplifier through
the common connection to the line!
Therc remains the acoustic path from
spcaker to microphone, but oscillation
requires a continuous loop; the loop is
broken at the line.

This being so, we have a device
which is two-way in nature—it can
both receive from and transmit to a
line without ill effects and without any
switching. So it is also useful in tcle-
phone conversations to replace the
ordinary telephone handset. In this
case the line is the telephone line. The
line signal can originate anywhere in
the world Beill has a telephone. And
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Fig. 2. One method of connecting an inter.
com system which will cquse oscillation.

the user conducts his conversation by
sitting at his desk talking at the slant-
panel box (which may be a foot or two
away from him) without having to
hold a handset or get his shoulders
out of joint. He can write, light cigars,
search in desk drawers, take a drink
on hearing bad (or good) news—all
while conducting his conversation as
though the other participant were sit-
ting across the desk!

By the way, before adding any ac-
cessories to your telephone, check with
your local phone company regarding
its policies on such matters.

How 1 Works

Examination of Fig. 3, the complete
schematic diagram, reveals no bizarre
components or exotic circuits. In fact
there are few parts of any kind, so that
the switchless set compares favorably,
economy-wise, with the usual type.

V. is an ordinary microphone pream-
plifier stage to the input of which is
connected a crystal microphone. V,
is an ordinary single-ended power out-
put stage to the output of which is
connected a 5-inch permanent magnet

speaker. V; is really nothing but a
common type of phase splitter, but
since it is the heart of the idea we will
go into it more thoroughly.

V. is the split-load or long-tailed
type of phase inverter. It is a 6V6 con-
nected as a triode rather than the
more usual voltage-amplifier triode
simply because, unlike most phase
splitters, it must handle some power.
However, it is conventional in cvery
way.

The plate load resistor is R.. The
cathode is biased by R. (which is by-
passed by C:). The cathode load is
not a resistor but is, instead, the high-
impedance winding of a plate-to-line
transformer. Operation as a phase
splitter is not affected by this within
the frequency range with which we are
concerncd. When the low-impedance
winding of T. is properly loaded, the
other winding has an impedance
roughly comparable to the resistance
of R:. That being the case, the out-
puts taken from the plate and from
the upper end of the large T. winding
are roughly equal and are nearly 180
degrees apart. (They would be exactly
180 degrees apart except for the
slightly inductive character of the
cathode load.)

Now consider our mission. We must
transfer a microphone signal to the
line without transferring it to the grid
of V.. The microphone signal goes to
the grid of V. and is reproduced
(slightly attenuated) across both the
plate and cathode loads. The cathode
load is a transformer with its low-im-

Fig. 3. Complete schematic of the “switchless” intercom. Separate micro-
phone and loudspeaker amplifiers are used for each station in the system.
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R1—68,000 ohm, V5 w. res.

Rz. Re—150G0 ohm, V3 ». res.

Rs—470,000 ohm, V3 w. yes.

Re, Ri—2.2 megohm, Yy ». res.

Ri—6800 ohm, V5 ». res.

Ry—100,000 ohm pot, linear taper

Rv—300,000 ohm pot, audio taper

Rir—330 ohm. 1 w. res.

C1:Ce-C1z~=40/40/40 ufd., 450/450/150 v.
elec. cond.

Cas, Ce—.001 pfd., 400 v, cond.

Co—10 pufd.. 25 ». elec. cond.

C:—.02 ufd., 400 v. cond.

C—30 ufd., 25 v. clec. cond.

Co—.I ufd., 200 v. cond.

Co—.1 ufd.. 400 v. cond.

Ciw, Cu=—.002 ufd., 200 v. cond.

S1, Se—S.p.s.t. toggle swirch

TELEPHONE

S3—d-pole, 3-pos.
(Mallory 3243-J)

T\—Power irans. 260-0-260 v. @ 90 ma.; 6.3
Y. cfe @ 3 amps; 5 v. @ 2 amps (Stancor
PCB404)

Ty—DPlate-to-line irans. (Stancor A-3250)

Ts—DPlate-to-v.c. trans. (Stoncor A-3849)

CH:—8 hy., 75 ma. filter choke (Stancor
C-1355)

PLi—6-8 volt pilot light assembly (amber
jewel)

PL+—6-8 volt pilot light assembly (red jewel)

Spky.~—3" PM speaker, 4-6 ohm v.c.

Ji—Single-conductor, <chassis-mounting mike
connector { Ampheno! 73-PCIM)

Vi—352Z4 tube

Ve—685J7 tube

Vs, Ve—6V6GT tube

non-shorting rotary sw.
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pedance winding connected to the tele-
phone or intercom line. Therefore, the
microphone signal goes out on the line.

E. is a 100,000-ohm potentiometer
with its ends connected to the two
ordinary outputs of the phase splitter
through blocking condensers €, and
Cs. The microphone signals reaching
cach end of R, are out-of-phase with
each other with respect to ground. If
they are equal, adjusting the arm of
R, to the ccnter of the resistance will
result in zero microphone signal be-
tween that arm and ground. When this
is so, no microphone signal can reach
the grid of V. and no feedback loop can
exist.

In practical fact, the two splitter
outputs are not quite equal, but be-
cause they are almost 180 degrees out-
of-phase, some point of cancellation
can always be found on R., and the
arm is simply adjusted to that point.
Cancellation is not quite complete be-
cause of the slight phase error, but
there is so much attenuation that no
singing or howl occurs even with
microphone and speaker much more
closely coupled acoustically than Fig. 1
shows them to he.

Now we have done one part of the
Jjob. How about the other—amplifying
incoming line signals and putting them
into the speaker? A line signal ap-
pcars as voltage across the large wind-
ing of T.. Tt is not balanced out by a
corresponding out-of-phase signal at
the plate of V. as is the case with
microphone signals. R, cannot, there-
fore, produce any cancellation and the
line signal gocs to the grid of V.
through volume control R;. It is as
simple as that.

There is, of course, some little at-
tenuation. Considering T. as the
source, the signal passes through a
voltage divider whose series arm is the
lower part of R. and whose shunt arm
is R: (R: is bypassed to ground through
C:). However, the attenuation is hard-
ly more than 6 db and V., has sufficient
amplification to make that unimpor-
tant. In actual use on a standard tele-
phone line speaker volume is sufficient
without being excessive and ordinary
voice volume into the microphone at
distances of a foot or more is quite
enough to put good level into the line.

Switching

Quite a number of switching schemes
can be used with this basic unit. The
one chosen allows the unit to be used
both as part of a two-station intercom
and as a telephone amplifier. The func-
tion switch is an inexpensive 4-pole, 3-
position Mallory unit.

In the center “Standby” position the
low side of T: is connected to the inter-
com line leading to another similar
station. Terminals appear on the rear,
as shown in Fig. 4. Voltage is removed
from the plate and screen of V. so that
privacy is maintained when the system
is not in use.

When either party wishes to call the
other, S, is moved to the “Intercom”
position. This keeps the T, winding
on the intercom line and energizes V,
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Fig. 4. Rear view of cabinet showing potentiometers R. and R..
the microphone connector, J,, and the two sels of terminals.

so that the other party can be called.
To answer, the other party places his
own switch in the “Intercom’™ position.
During the conversation neither party
needs to do any switching and at its
end, each returns his switch to center.
This places both sets across the inter-
com line, but removes plate voltage
from the microphone amplifier; either
party will now hear the other if he
calls but cannot be heard himself un-
tit he decides to answer. Such “pri-
vacy' provision prevents two business
partners using these sets from inad-
vertently broadcasting to cach other
their plans for sclling cach other out.
There are, of course, some applications
in businesses or institutions where
onc party desires to hear what is go-
ing on at the other end all the time.
In that case, it is simple enough to
short 8. in Fig. 3 on one of the units
and also short-circuit that section of
8, which breaks plate voltage to the
microphone amplifier.

Whenthephonerings, the useranswers
simply by switching to “Telephone.”

To answer a telephone call, S8,
is moved to the “Tclephone” position.
This places the low winding of T. di-
rectly across the telephone line. The
d.c. connection to the linc actuates the
central office relays which stop the ring-
ing and connect the party. The conver-
sation is carried on just as an intercom
call would be, and at its end the switch
is returned to center, opening the tele-
phone line just as replacing a receiver
on a hook would do in an ordinary
phone call.

To make a dial call the usual in-
strument must be used-—the handset
is lifted and the call dialed. Then 8.
is placed in the “Telephone” position,
the handset is replaced, and the con-
versation is condueted wholly with the
amplifier set.

There are three special provisions
connected with telephone use. First,
the load resistor for the crystal micro-
phone (a Shure 710A microphone was
used) is very low in value, only 68,000
ohms. This is done dcliberately to re-
strict the low-frequency response. Re-

November, 1954

stricted lows reduce room boom which
would otherwise be caused by having
the microphone at a distance from the
speaker’'s lips and would decrease in-
telligibility, Reduced bass also de-
creases the system’'s scnsitivity to
acoustic feedback.

The second provision is 8., the micro-
phone switch, which can be seen at
the center in Fig. 1. It serves the
same general purposcs as the *“hold”
button on some telephone bases, al-
lowing the user to hold the connection
without having local sound audible to
the party on the other end of the call,
S. is normally left in the “on” posi-
tion.

The third provision is PL., an addi-
tional pilot lamp with a red jewcl ap-
pearing at the upper right of the pic-
ture in Fig. 1. This lights whenever
8. is not in center position. It reminds
the user that someone is “on the line”
——cither on the intercom or the tele-
phone.

As can be imagined, construction is
hardly a problem in view of the sim-
plicity of this unit. The cabinet is a
gray-finish sloping-panel unit measur-
ing 8 x 10 x 8 inches, a Pur-Metal type
SF-501. The chassis is aluminum and
measures 7 X 9 x 2 inches; it is fastened
to the front cabinet panel with the
four screws visible in Fig. 1.

Fig. 1 also shows a top-rear view of
the unit with the cabinet removed and
Fig. 5 shows what is under the chassis.
Parts for cach stage are concentrated
to avoid noise. On the rear chassis
apron there are two potentiometers,
R. and Re, of which R: could be re-
placed by a simple resistor of the same
value since there is rarely need to at-
tenuate the speaker volume. There is
also the microphone connector, J,, and
two sets of terminals for the telephone
and intercom lines,

The only part which might well be
duplicated exactly for minimum prob-
lems is T, which is a Stancor A-3230.
The power transformer, T, is a Stan-
cor PC8404, and the function switch,
S., a Mallory 3243-J.

The Shure microphone is especially
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Fig. 5. Under chassis view of unit.
stage are grouped logether to avoid introducing extra noise.

The components used in each

suitable because it comes with a de-
tachable threaded base for stand usc.
The base is attached with a short
screw. In this case the threaded base
was discarded and the screw holds the
microphone through a hole in the top
of the cabinet. The hole in the micro-
phone is blind and with the screw
tightened the mike is held firmly but
can be rotated as desired.

Two final points should be noted.
First, telephone companies do not nor-
mally sanction the attachment to their
lines of cquipment not supplied by
them. In practice this prohibition is
ignored by a large number of radio
amateurs and others who use ‘‘tele-
phone patches™ and it appears that the
companics are often lenient where it is
obvious the attacher knows what he is
doing and causes no damage. However,
the user of such a device as this on
the telephone line should realize that
he is exceeding his rights in so doing
and may be forced to disconnect it.
There are, of course, no restrictions on
the use of intercoms with lines pri-
vately supplied.

There seems to be little, if any, rea-
son why amateur radio operators could
not use this as a phone patch, per-
haps with slight changes to suit im-
pedances and levels. Receiver output
replaces the microphone and the rig
input the speaker.

Continued balance in R. depends on
fairly constant impedances in V, plate
and cathode circuits. The impedance
of the high-impedance winding of T,
however, varies with the load on the
other winding. If thie unit is used on
both telephone and intercom, place a
call, during it adjust R. on each sct to
the point of no howl and maximum
speaker volume. Now switch both sets
to the intercom line and, without
changing the settings of R. eliminate
the howl, if present, by paralleling an
experimentally determined resistance
across the intercom line, This may be
necessary because the phone line has a
relatively low impedance and the in-
tercom line must be loaded to present
the same impedance to T.. ~80-
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Top chassis view of the converter. It may be
located remotely from associated amplifiers.

or experimenter who has witnessed

a well planned demonstration of
binaural or stercophonie sound has
failed to be deeply impressed by the
results. However, when the demon-
stration is over and said enthusiast or
experimenter is permitted to cxamine
the working parts, he invariably forms
an cven deeper impression of relative
complexity and expense. Unfortunate-
ly, he is generally correct.

Both the binaural and stereophonic
effeets require a minimum of two
scparate channels at both the record-
ing and reproducing ends to achieve
their goal of completely lifelike re-
production of recorded music. While
the average listener does not directly
concern himsclf with complexitics at
the recording end, these same com-
plexities have so far limited the total
recorded output of this type to a hand-
ful of special records and tapes. On
the reproducing end, of eourse, dual
pickups are required and these. in
turn, feed dual prcamps, amplificrs,
and speakers. Little wonder that the
net result of balancing relative cx-
pense against limited utility has been
to keep most audiophiles from enjoy-
ing the pleasures of “3D” sound and,
instecad, contenting themselves with

PRACTICALLY no audio enthusiast

Fig. 2. Block diagram of the “3D" converter.
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the improvement of single-channel
systems to the highest level possible.

This is unfortunate, especially when
we consider that it is a gencrally ae-
cepted faet that a stereophonic system
of limited frequency range is superior
by every listening test to a single-
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FREQUENCY-GPS
Fig. 1. The "twin.-T" frequency response

for 3 volts input. OQutpul voltage is plotted
versus the frequency in cycles.per-second,

channel system of several octaves
more range than the stereophonic
system.

In this connection, the writer has
endeavored to determine if the stereco-
phonic illusion of depth and liveness
could be duplicated through the use
of basic available single-channel sys-
tems. The end result described here
is a "3D” sound converter for use
with conventional sound systems for
converting a single sound sourece into
two sound sources, sufficiently differ-
ent in phase structure and frequency
speetrum from cach other to create
the stereophonic effect. This synthetic
binaural sound is then fed into two
scparate conventional amplifiers, each
with its own speaker system. It should
be pointed out here that the separa-
tion of a single sound input into two

www.americanradiohistorv.com

THE POOR MAN'S
+30"" CONVERTER

By JOSEPH CHERNOF

L /\oifi"*/.ifi/
VISR
Details on a simulated stereophonic

system designed to be used with two
standard amplifiers and two speakers

scparate channcls within an amplifier
and their recombination within the
same amplifier in the output stages
is nothing new to the ficld, By and
large, the results have not been out-
standing. In the system here described,
the “3D” sound converter is followed
up with separate amplifiers and
speakers, and the synthetic binaural
sounds retain thecir identity through-
out the system, thus avoiding such
undesirable effcets of recombination
within an amplifiecr as complex inter-
modulation products and specetrum
cancellation and addition effects. As
in a true stercophonic system, recom-
bination takes place only at the cars
of the listener.

Should the rcader feel by now that
this system comes perilously close in
complication to a true stereophonic
or binaural system, let mc point out
some essential differences. First, in-
stcad of being confined to the very
limited number of available disc and
tape recordings of the sterophonie
variety, the listener may achieve the
simulated stercophonie effects while
playing any conventional rccord or
tape in his collection. Secondly, strict-
ly eonventional playback systems are
used as opposed to the dual-head pick-
ups required for truc stereophonic
reproduction. While the *“3D" con-
verter docs necessitate the use of dual
amplifier and speaker systems, any
two very ordinary audio amplifiers
coupled with speakers of modest
quality, sensibly mounted and located,
will give results better in every re-
spect than a single-source sound sys-
tem of the highest quality through-
out,

An acquaintance of the writer who
is using a *“3D” converter has come
up with the following makeshift, but

RADIO & TELEVISION NEWS
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completely satisfactory, solution to
this problem. He uses his existing am-
plifier and spcaker system for the
bass-predominant output of the sound
converter and couples the treble-pre-
dominant output of the sound conver-
ter to the phono input jack of his con-
sole TV set. After a little experimen-
tation with spcaker location, the re-
sults were very gratifying.

Fig. 3 shows the schematic diagram
of the complete “3D” sound converter.
The first two stages, employing triodes
V.. and V.s are of the usual pream-
plifier variety. Ample gain is provided
for variable rcluctance or other type
of magnetic pickup. No attempt has
bcen made to provide a means of ad-
justing cqualization to accommodate
cach of the wide assortment of record
types, for the sake of simplicity. C,,
whose value is not specified in the
parts list, would be the logical place
to insert the desired corrective net-
work. For the value of C;, if it proves
desirable, it is suggested that the
builder try various values until best
results are obtained. The value of
this condenser is relatively small. A
250 ppfd. unit is a good starting point.
However, tone controls on the two
follow-up amplifiers should casily pro-
vide cnough flexibility of adjustment
in the completed system to accommo-
date any type of record.

Note that no internal power supply
is shown in the belief that one or the
other of the follow-up amplifiers
would be capable of supplying the ap-
proximately 6 milliamperes ‘“B-plus”
drain of the converter. A master gain
control, Re, is shown in the grid of V.s.
The preamplifier output is fed to two
separate parallel amplifier channels
which are so constructed that one
channel responds predominately to the
lower register of audio frequencies,
and the other channel responds pre-
dominately to the upper register of
audio frequencies. The channels are re-
ferred to here as hass-predominant and
treble-predominant.

The output of Vs is coupled to the
grids of triodes V.s and V:i. Individual
level controls, R.: and R, are provided
for cach channel. The phase and fre-
quency structure of the original signal
is altered by mcans of selective feed-
back in cach of the two channel am-
plificrs to provide the desired sterco-
phonic effect. In the treble-predomi-
nant stage, V., the input signal
passces through a high-pass filter con-
sisting of Ce and Ry and is amplified
through the tube, Low frequency com-
ponents present at the plate of V., are
then fed back out-of-phase to the grid
of V.. through a low-pass filter R.,
C., and R... The eond result is that the
signal at the plate of V.. has been
considerably altered in phase and fre-
queney structure from the original.

In the bass-predominant amplifier,
Vs, the input signal is connected di-
rectly to the grid and amplified
through the tube. Plate-to-grid feed-
back is again used, but here it is of a
more complex nature than that used
in the treble-predominant amplificer.
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R1—82.000 ohm, V3 w, res.
R—3600 ohm. 3 w. res.
R:—356.000 ohm, V3 w. res.
Ri—1000 ohm, V3 w. res.

Rz, Rio, Piz—100,000 ohm, V3 w. res.
Re, Ria, R2—300,000 ohm pot
R:=—4700 ohm, V3 w. res.

Rs, Rie=—10,060 ohm, 2 w. rcs.

Ry, Riuy Rn—47,000 ohm, V3 w. res.
R, Ri7, Res—220,000 ohm, Y3 w. res.
R15—2000 ohm, V3 w. res.

Rin, R2a—470.000 ohm, V3 w. res.
Rip, Rez=—47,000 ohm, 1 w, res.

R2»—10,000 ohm, V3 w. res.

Rzs, R:uu—2.2 megohm, V3 w. res.

C1—See text

Cz, Ca=—10 pfd., 300 v, elcc. cond.

Cs, Cs, Cs, Cio, €11, Crsy Cis, C16—.05 pfd., 400
v. cond.

Co—230 uufd. mica cond.

C—300 uujfd. mica cond.

Co—30 ufd., 25 v. elec. cond.

Caz, Cis—.0047 ufd. mica cond.

Cir—.02 ufd. mica cond.

Vi—124X7 tube

Vi—12AT7 tube

Vy—12A4U7 tube

Fig. 3. Schematic of the “3D converter. With cll gain controls set at maximum and
an input of .01 volt at 400 cps, the output of the bass-predominant channel is .9
volt. With the input .01 volt at 10.000 cps. output of treble channel is .78 volt.

A “twin-T” filter network is connected,
for feedback purposes, between the
plate and grid of V... Its response
characteristics are shown in Fig. 1.
Note that the feedback is negative
and practically unity at the higher
audio frequencies, decrecasing to a
minimum at about 70 cycles. Feed-
back then incrcases for frequencies
below 60 cycles, however, due to the
transmission characteristics of the
“twin-T,” phase shift through the
filter approaches 180°, resulting in
quasi-positive feedback.

Under chassis view.

www.americanradiohistorv.com

This feedback system produces some
interesting results at the very lowest
frequencies in the audio spectrum.
Low-frequency transient pulses pres-
ent in the original sound tend to be
reduced in harmonic content to more
nearly pure fundamental tones. This
is a dcesirable effect, since these com-
plex low-frequency waveforms gen-
erally run into trouble in any but the
most elaborate spcaker systems, trou-
ble of the type wherce the harmonics
tend to mask the fundamental tones

(Continued on puge 116)

Note that Vector sockets have been used to conserve space.
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Part 1. An improved and more compact design of the

"Fold-a-flex"”

loudspeaker enclosure. It provides a

choice of folded horn, bass reflex, infinite baffle.

sure described in thesc pages just

one ycar ago has met with consider-
able success. Many of our readers built
the “Fold-a-flex” from the data sup-
plied for 15" systems'. Much time has
been spent since by the author in a
serics of experiments with several en-
closures (emiploying the “Fold-a-flex”
principle} of smaller dimensions. Work-
ing models have been constructed,
tested, and measured for response and
impedance characteristics for loud-
speakers with 5" to 15" cones and sev-
cral two-, three-, and four-way systems.

As was expected, the larger cnclo-
sures outperformed the pint-sized de-
signs in every respect.

Smooth response in the important
bass region requires loudspeakers hav-
ing cones of from 12 to 18 inches in
diameter. These require cabinets of
sufficient size to provide the all-impor-
tant characteristics for loading and
damping of the cone. In addition, they
must be ruggedly built, properly
braced. and constructed of wood at
lcast %" thick.

Our approach was to determine the
minimum dimensions for the "Fold-a-
flex” cenclosure that would provide the
basic characteristics of folded horn, in-
finite haffle, or bass reflex for the audio
rangc from 40 cycles. Sceveral of the
12" hi-fi loudspeakers werce measured
and found highly compatible to the
design,

There are three busic types of enclo-
sures. Each has its own characteristics

52

THE “all-purpose” loudspeaker enclo-

and each will sound different (even
with identical loudspeakers). The finest
loudspeaker will, in the wrong enclo-
sure, sound worsc than many inferior
loudspeakers in the proper enclosure.
Leading manufacturers of high-fidelity
spcakers have recognized the impor-
tance of designing the cenclosure to
mect the requirements of a particular
loudspeaker. They have becn literally
forced into the cahinet business——just
to make sure that the reproducing sys-
tem would be capabte of providing dis-
tortion-frec high-fidelity sound at wide
dynamic range from their own loud-
speakers. Unfortunately, pcople’s tastes
differ widely in sclecting cabinets and
loudspeakers. Many are satisfied with
a good 12- or 15-inch coaxial loud-
speaker.  Others prefer a  two-way
woofer-tweeter combination. A great
many now cnjoy the benefits of the fine
three-way systems comprising woofer,
mid-range horns, and high-frequency
tweeters.

Choosing the right enclosure for a
loudspeaker is no casy task, and too
often the choice of enclosure is made
on cabinet shape, size, or appcarance
alone without carcefully considering the
all-important acoustical properties of
the cabinet and its cffeet on the per-
formance of a hi-fi loudspeaker system.
Too often results are poor simply be-
cause a good loudspeaker is installed
in the wrong type of cnclosure. What
do we mean by types of enclosures for
loudspeakers?

There are three basic types of “‘baf-

www americanradiohistorv. com

ALl PURPOSE ENCLOSURE
.. FOR 12" SYSTEMS

By OLIVER READ

.' Editor and Asst. Publisher

RADIO & TELEVISION NEWS

fling” or enclosures. They are: 1. the
folded horn, 2. the infinite baffle, and

-.- 3. the bass reflex.

The “folded horn' provides an effec-
tive loading to the conc of the loud-
speaker diaphragm and is capable of
providing better bass at higher effi-
ciency than other types. It gives a close
reduces distortion,
and ecliminates or minimizes the reso-
nant cffects of the loudspeaker, Be-
cause of the horn-loading effect, the
loudspeaker cone moves but a fraction
of the distance (in piston-like fashion)
than would otherwise occur.

The “infinite baffle” is considerced by
many authorities to be the best method
for mounting loudspcakers. A cabinet
providing such characteristics is gen-
crally a completely enclosed box ten-
closure) carefully braced to prevent
vibrations and padded to absorb sounds
bouncing around within the enclosure.
This type of enclosure (baflle) requires
a minimum inside area (air volume) of
at least 10 cubic feet for 15" loud-
speakers, and at lcast 6 cubic feet for
12” cones. It is capable of good per-
formance with many single or coaxial
speakers.,

The “bass reflex” type of enclosure
has been popular for many years and
is considered to be the least expensive
type of those capable of providing sat-
isfactory bass performance. The enclo-
surc employs a port (opening) which
is placed below the loudspeaker cone.
The arca of this port must he cxactly
related to the inside volume of the en-
closure and the resonance of the loud-
speaker cone. Unfortunately, commer-
cial reflex cabinets are made with the
reflex port dimensions designed for one
specific loudspeaker.

Which One Is Best?

That depends on many things—the
size of the room in which it is to be
placed, the acoustical behavior of the
room, the particular loudspeaker or
multiple speakers chosen, the location
in the room, and the personal tastes of
the audiophile. Any one of the three
types of cnclosures can. if well con-
structed and properly designed for a
specific loudspeuker, give good per-
formance. Is it possible to have all
three types of baflling in onc cabinet
so that each may be compared per-

(Continued on ge 168)
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By R. W. JONES, wsEDG

variable frequency oscillator with

some method of indicating when
power is being taken from the grid cir-
cuit. The most common indicating de-
vice is a microammeter or low-range
milliammeter; these meters have two
outstanding characteristics: they are
sensitive and they are expensive. I
wanted to be able to check tuned cir-
cuits for resonant frequencies, to read
the natural resonant frequency of an
antenna, to do most of the pruning on
coils when building them and not later
when it is more difficult mechanically,
and I wanted to be like the rich hams
but I didn’t have the dollars to expend
for a grid dipper. They are worth their
money and I'm going to buy a good grid
dip meter kit probably a Heuthkit—
with my next extra cash. Until I have
that extra cash--according to my fig-
ures and my wife's budget it will be
sometime in 1960--1 have a very good
substitute for a grid dip meter.

My home-built substitute does every-
thing that most grid dip meters will do
and it costs much less. The unit de-
scribed cost me less than $2.50 in actual
expended cash. I used as many parts
as I had available in my miscellaneous
spares—that’'s fancy for “junk bex.” If
you are content to operate the instru-
ment from your receiver power supply
and not enjoy the luxury of portability
you can dispense with the batteries and
reduce the cost even more. I like to
work on antennas and therefore wanted
this unit portable enough to be carried
out to my car to check the center
loaded vertical or carry it up on the
roof of the house.

ANY grid dip meter is a calibrated

The audible grid dipper with iis five coils and the single ear-
phone. The tone from the earphone is audible in a quiet room.
The push-button is visible at left of the plug-in coil forms.

THE AUDIBLE -
GRID DIPPER

The audible grid dipper in use. The sensitivity con-
trol is adjusted to give a tone over the entire range
of the coil in use. The coil is held near the tuned
Tone will cease at resonance.

circuit under test.

Got those "budget blues"? Here is an inexpensive unit that

covers from 2.7 to 37 mc. by means of five plug-in coils.

This audible grid dipper gives an in-
dication in a pair of phones, or in the
on¢ earphone plugged in the instru-
ment, when the resonant frequency of
the tuned circuit under test is the same
as the frequency of the grid dip oscilla-
tor. When the oscillator is operating
and no r.f. power is being absorbed by
an external circuit there is a steady
tene in the phones. When the plug-in
coil of the grid dipper is held near a
tuned circuit that, because it is reso-
nant at the same frequency, will take
r.f. power from the oscillator the tone
will stop in the phones. On commercial
grid dip meters the meter will dip—
hence the name, I guess—but on this
“economy model” the tone will stop. 1
have checked mine against factory built
and calibrated instruments costing over
60 dollars and we both got the same
reading. I will concede that mine takes
more skill, but—after all-- that's what
we hams claim to be: skilled radiomen.

This is a cheap method for those of us
who run low power to get the most
from an antenna. An antenna that is
naturally resonant at the operating fre-
quency will radiate much more than
one that is loaded- speaking either of
mobile or fixed antennas—and will give
more and better QSO's for each dollar
expended.

The MO (as they say on “Dragnet™)
is an old one and the old timers who
used detectors and two-step audios will
recognize this tone when it is heard.
It isn’t as much a tone as it is a squeal
and it covers the entire dial. When the
dial is tuned through resonance the
tone will stop. Read the dial and it's
the resonant frequency of the tuned
circuit.

This oscillator has an abnormally
large grid condenser and a high value
of grid leak. They arc C: and R. on the
diagram. The grid condenser. C. is
nominally used to provide a path for

Another view of the audible grid dipper and its plug-in coils
to cover the frequency range from 2.7 to 37 mc. The plate by-
pass condenser i8 mounted on the coil socket as shown in photo.
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BAND L L.

2.7-6 me. 341, #22 en. 15 t. #22 en. closewound
closewound

6-11 me, 14 t. #22 en. 13 t. #22 en. closewound
1” winding length

10.18 mec, 6t #22en. S t. #24 en. closewound
12" winding length

17.24 me. Vs 1. #22 en. S t. #24 en. closewound
12” winding length

21.37 mc. 2V 1. #22 en. 3 t. #24 en. closewound
14" winding length

Table 1. Details for winding the five coils to cover {requencies from 2.7 to 37 me.

the r.f. circuit current but act as an
open circuit for the d.c. bias voltage. If
the resistance of the grid leak, R is
high enough and the capacity of the
grid condenser, C: high enough the
oscillator will develop enough grid bias
voltage to charge up the condenser and
bias itself off. C. and R. are in a small
RC circuit with a time constant equal
to 1/RC. The oscillations of the r.f.
oscillator cease— because of the tube
biasing itself off--and will not start
again until some of the negative charge
on C: has leaked off through the grid
lecak. When the charge has leaked off
cnough to permit the tube to start
oscillating again C. is immediately re-
charged and the tube biases itself off
again. The process continues: off and
on. The oscillations are going off and
on at an audio rate and the plate cur-
rent of the tube is varying at an audio
rate. There is, therefore, an audio tone
in the phones that is at the same fre-
quency as the interruptions of the oscil-
lations.

The oscillator is operating at a very
unstable point and if any power is
taken from the grid circuit it will not
be capable of producing enough power
to develop its own grid bias. If we
couple this small interrupting oscillator
to a tuned circuit that will take some
power from it, the r.f. oscillations will
stop. If the oscillations stop the tone
stops because it will quit operating as
an interrupted oscillator. If we detune
the oscillator and the external tuned
circuit, no longer resonant with the grid
dipper, quits taking power and the r.f.
oscillations will start, It will start bi-
asing itself off and coming on again at
the audio rate and the tone will again
be audible in the phones.

Audio grid dipper ready for use.

the place of the expensive microammeter used in conventional
The knob above plug is sensitivity control.

grid dip meters.

November, 1954

A pair of headphones takes

About twenty years ago I used to
build small regenerative receivers and
sometimes would have this squeal in the
phones. I never did know what caused
it but I did know that changing the
grid leak or grid condenser would cure
it. Now I know why.

My grid dipper is built in a small
interlocking type case 5% " x 3" x2%".
They are made by several manufactur-
ers of chassis and cabinets. Everything
is inside the case. It is battery operated
using a penlite cell for the filament and
a small hearing-aid type 30-volt battery
for the plate supply. The battery drain
is very low, The plate current is 50
microamperes and the filament drain is
50 milliamperes. The batteries should
have a long life. The penlite cell is held
in position by a bracket soldered to its
case which gives mechanical support
and also provides a ground return. The
bracket is bolted to the tube socket
support. The 30-volt cell is held in place
by a wire strap and also by the heavy
wire lead from the negative post to the
midget 2-megohm potentiometer.

The operating switch is in the fila-
ment lead. It is a push-button type
doorbell switch. It is located so the
thumb of the left hand will just com-
fortably reach it and leave the right
hand free for turning the dial. Using
a push-button type switch precludes
any chance of leaving it turned on and
exhausting the batteries. I have a sin-
gle earphone mounted on a phone plug
by a wire heavy cnough to make it
self supporting. This is handy when I
do not want to use earphones. The tone
is loud enough to be heard in a quiet
room.

Coils to cover the frequency range
from 2.7 me. to 37 me. are wound on

www.americanradiohistorv.com
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R\—2 mecgohm midget pot

Ro—3 megohm, Vy w. res.

C1—100 ppfd. var. cond. (Bud MCI835 or
cquirv.}

Cy—250 pufd. mica cond.

Ca—1000 pufd. Ceramicon cond.

J\—Phone jack

S1—S.p.s.t. push-button switch (doorbell typel)

B\—=1Y; volt penlite cell

Bu—30.volt miniature battery (Evercady 431)

Ly, Lv—Sece coil table

YV, —iGHGT tube

Complete schematic diagram of the com-
pact grid dipper. Battery drain is very low.

five forms. Two of these forms are
manufactured forms and the three, for
the higher frequency bands, are old
tube bases. I used an ARRL “Light-
ning Calculator” for figuring the num-
ber of turns and it saved a lot of cutting
and trying. The top of the largest
winding, L., goes to the grid condenser,
C.. The bottom of L. goes to ground.
The top of the feedback winding—wound
in the same direction as the grid wind-
ing- -goes to the positive post of the
battery. The bottom of L. connects to
the plate of the 1G4GT. The plate by-
pass (C3) is mounted right at the coil
socket. Scrape the paint when grounds
are made to chassis. The amount of
feedback produced by the feedback
winding is critical if it is to produce a
good tone over the entire range of each
coil. If the tone stops on the low-fre-
quency end the feedback winding (L.)
needs more inductance; if the tone
stops on the high-frequency end cut
some turns from the feedback winding.

Calibrating the dipper is casy. Use
your gencral coverage receiver. You
can't miss the signal from this audible
grid dipper. It is the wildest, most ter-

(Continued on puge 128)

Rll components, except the push.button switch, are mounted in
one-half of the interlocking-type chassis. Tube is mounted so
its socket is near the tuning condenser to permit short leads.
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Continuation of the list of mechanical and electrical specifications on current
model TV sets for service technicians. See next issue for additional listings.
MFR. 'CHASSISI -~ - _ TUBES — —~ :r‘fa'%:’é’." vic, v FRO. | WATTS) rlsp*!:é:“l?b
{ TUNER| LF. | VIDEO? | AUDIO |  SWEEP: P.S. | CRT VISION TURES
624 |6BQ7  |6CB8 |6US* 6AUSE 6ALS, 6AUS 1B3GT 24CP4A 45.15 17.5 | Strips | 285 5.8
| or |6CBE |6W6 6T8 EAX4GT,6AX4GT SU4G | Noise
[sBz7  |6cBé sUg* 6BLIGT, 6C4 5U4G Control
l6J6 6V6GT (6CDEG |
| 6SNIGT, 6Us*
12AU7
825 |6AF4  |6CB6 |6US" BAU6  [BALS, 6AUS |1B3IGT 24CP4A 45.75 12.5 1 285 | 5.8,
|6BZ?  |6cBE [6WE 6T8 6AXAGT,6AX4GT SU4G Noise
6X8  |6CB6 6UB* 6BLIGT, 6C4 5U4G Control
{eve 6CD6G, 6SNIGT
6U8*, 12AU7
= ,
§ |624 [AL?  [6AUS |6ALS 6AUS  |6ALS, 6AUSE [1B3GT 'z;cpul 45.75 | 1.5 | Strips 400 5,1,
5 RPM Isnus 6BA6 |6US: 6Fd 6AX4GT,6AX4GT/SU4G 8,9,
O - 6BAG |GBA6 |6W6 6F6 6BLIGT, 6C4 SU4G Noise
o) ',:: 6BE6  |6CB6 6T8 6CD6G, 6SNIGT (5U4G Control
ﬁ 8 |6BO?  |6CBS sug* 6U8s*, 12AU7
E - | o |6CBS 12AT7
8 |sBZ? 12AX7
3 |6cBS
|68
12AT?
825 |6AF4  |6AUG |6ALS 6AU6  |GALS, 6AUS 1B3GT 'zqcpml 45.75 12.5 u | 40 |57
RPM  [6AL? |8BA6 |gUS 6F6 6AX4GT,6AX4GT 5U4G 8,9,
6AU6 [6BA6 |6W6 6F6 |saz.7c'r. 6C4  |5U4G Noise
|6BA6  |8CB6 6T8 |6CDEG, 6SN7GT |5U4G Control
|6BE6  6CB6 sua* \suax". 12AU7
6CB6  |6CB6 12AT?
6BZ7 12AX7
[exs
[12AT?
| - N e _
|s6A3 6BO7 |6AUS |6AH6 6ALS  6BQS, 6C4 hes  |i7upe | 262 14 Strips 185 10
i |6J6 6AUS |6ALS leaus  6C4, 684 5U4  21YP4 | !
©B3 | 6AUB | 6AV6 | 6SN7, 6SN7 1THP4 | 26.25 14 | Strips 185 10
[ ! ] 6V6 sW4 . | '
E 46C3 6BO7 6AUG leans 6ALS 8BL7, 6C4 1B3  |24CP4A|  26.25 16 Strips 185 10
o 6J6  |6AUB |BALS 6AUG  |6C4, 6CD6 sUs  |24TPs
z \eaus | 6AVE  (BSN7.6SN7
E | | leve 6W4
47A3 IsArq j_scas |1NG4 6ALS 6BOS6, 6C4 1B3 | 1THP4 45.75 14 11 185 10
leez?z '6cB6 |6AHE 6AUB  16C4, 654 5U4 21YP4
leos  |ecBs ' 6AV6  |6SN7, 6SN7
ls‘n l | |eve '\sw4
1. Video i.f. tubes only. 2. Includes detector and a.g.c. 3. Includes sync section and a.f.c, 4. CRT 2nd ancde voltage. 5. Removable
safety glass. 6, Local-fringe a.g.c. adjustment. 7, High-fidelity sound. 8. Aluminized picture tube. 9. TV-radic-phono combina-
tion. 10. Built-in antenna. 11. 82-channel tuner. 12. Adjustable dial light. *Part of tube is used in ancother section.
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- A FOUR-CHANNEL AUDIO MIXER

VU RANGE §
SWITCH
NOT SHOWN
ON DIAGRAM
(SEE TEXT)

The four-channel audio mixer. All of the controls are identified. The
"not-used” toggle switch was incorporated to provide an extra switch

should it be required. It could serve as a power supply "on-off” control, if desired.

very smallest has, on occasion, nced

for audio mixing facilities. Unfor-
tunately, most of the inexpensive mix-
ing equipment that is commercially
available is, at best, of amateur quali-
ty while professional-type cquipment
is usually priced in dircet proportion
to its quality.

The problem faced by the author in
building the unit to be described was
one of small budget and the fact that
the mixer was to he used with profes-
sional-type recording equipment. The
mixer could not be permitted to add
materially to cither the noise level or
distortion of the system. Thus, such
shortcuts as had to be made to keep
the cost to a minimum, had to be
taken Kkeeping this performance re-
quirement firmly in mind.

The particular studio for which this
unit was intended was that of a pro-
ducer of documentary motion pictures
and the facilities were designed for
recording sound tracks by the “live-
mix" method. That is, the narrator’s
(or at times, two narrators’) voice
would be recorded on, at most, two
microphones while simultancously the
musical score would be dubbed from
discs or tape. A total of four channels
were therefore required, two for
microphones and two for phonographs.

Under normal circumstances a pro-
fessional - type, four - channel mixer
would have a total of ninc transfor-
mers up to the mixer stage, four in-
put transformers te the preamplifiers,
four output transformers from the
preamplifiers to the line-mixer poten-
tiometers, and a line-to-grid trans-
former to the mixer stage. Two addi:
tional transformers would be required,
between the mixer stage and the out-
put of the “line’’ amplifier and an out-
put transformer to line, making a

EVERY recording studio except the

November, 1954

By JOHN S. CARROLL

Construction details on a professional-type unit which uses
only four audio transformers instead of the usual eleven,

total of eleven audio transformers re-
quired in the whole unit.

In the mixer unit to be described
the total number of audio transfor-
mers was reduced to four by resort-
ing to the following expedients. It was
decided at the beginning that the
phonograph channels would be fed by
a pair of the new, high-fidelity crystal
pickups, eliminating the nced for pre-
amplification for the two phono stages.
Thus, only two input transformers
were required.

With the preamplifiers and mixing
amplifier on a single chassis, there
appeared to be little objection to high-
independence mixing, especially since
the associated power supply would be
remotely placed. Using molded car-
bon-clement potentiometers (Ohmite
or Allen-Bradley types) cut down on
the slider noise and “frying” until it
was virtually inaudible as compared
to ordinary broadcast radio-type vol-
ume controls. In any casc, the mixing
is done at a point in the circuit where
the signal levels are high and not too
much amplification follows the mixer
potentiometers.

Many references in current audio
literature point out that a mixer cir-
cuit of this type tends to have some
interaction betwecen the channel con-
trols. Qur experience with this unit
indicates that this particular problem
has perhaps been unduly exaggerated.
If any interaction cxists, it is so slight
as to be completely negligible. Some
variation in the noisc level was found
at a point about two-thirds of clock-

www.americanradiohistorv.com

wisc rotation of the master gain con-
trol. This was climinated by a slight
circuit change which will be explained
in dectail later in this article. Interac-
tion between the channels is apparent-
ly completely eliminated by the iso-
lation resistors connected in series
with cach of the potentiometers.

The basie circuit is the one recom-
mended by United Transformer Com-
puny for a portable remote broadcast
amplifier. The two phonograph chan-
nels were added by simply paralleling
them with the original two mixer po-
tentiometers. Construction is straight-
forward but duc to the very high gain
of the unit certain precautions must
be taken. For the lowest possible hum
level, the ground points arc placed as
near the two inputs as possible. These,
then, are the only two places where
the ground connects to the chassis. A
ground bus is used between these two
points and the “B—" terminal and is
completely insulated from the chassis
at all other points. All of the other
grounds, including the condenser cans,
are insulated from the chassis and
connected to the ground bus.

The heater circuit is not grounded
at any point, The center tap of the
6.3 volt winding is returned to a tap
on the voltage divider across the power
supply. This places a fairly high posi-
tive bias on all heaters and prevents
hum due to heater-cathode lcakage or
heater emission. With these precau-
tions it proved unnccessary to use d.c.
on the heaters of the preamplifier
tubes. If any residual hum is present
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despite this precaution, it can be mini-
mized by increasing the value of the
cathode bypass condensers, C: and Ci,,
to 100 ufd. or higher.

In order to insure minimum distor-
tion, feedback is used around the pre-
amplifiers, around the mixer amplifier
stage, and around the output stage.
There is little or no danger of in-

Complete wiring diagram for the four-<channel audio mixer.

stability due to the loops around the
preamplifiers and. in this case, the
output stage also exhibits good sta-
bility. However, some¢ resonance be-
tween the interstage transformer
windings and capacitances in the mixer
stage caused an ultrasonic oscillation
which. while not audible, threw the vu
meter completely off scale. This oscil-

lation was suppressed by placing small
phase-shifting condensers (50 to 100
pufd.) across either Ri: or R, or both.

If the builder wishes to add an
cqualizer to the unit, this may be
placed between the two mixer ampli-
fier stages and the feedback loop eli-
minated to provide sufficient gain for
the equalizer. A 12AU7 was used in

1f only twe inputs. Mic. 1 and Mic 2. are required. the

schematic with its original driver stage will work without any difficulty. Should Phone 1 and Phono 2 inputs be re-
quired in addition, interaction may occur between the various controls. To eliminate this, it is suggested that the
alternate driver stage shown below be used in place of the original circuit. When this is done, the master gain
control R is replaced by ¢ standard 3-megohm. Y2-watt resistor. The dual potentiometer, R..-R;;, then becomes the
new master gain control. Resistor R.; should be connected to the top of the newly-connected 3-megohm resistor to ob-
This has not been incorporated in

tain maximum gain.
the audic mixer unit.

Also shown below i8 an alternate equalizer-mixer stage.
it should, however. work out advantageously and may be worth the installation efiort involved.

L]

ALTERNATE EQUALIZER-MIXER STAGF

Ri, R2e—68.000 ohm, V3 w. res.

R:, Ry, Ri—10,000 ohm, Yy w. res.

Rs, Reo, R, Ro—1.5 megohm, Y w.res.

R, Rex—1800 ohm. /3 w. res.

Ro, R:—270,000 ohm, V3 w. res.

Rz, R, R, Rus—3500.000 ohm audio teper pot
Ry, Rs1, Rsy, Ra—470.000 chm, V3 ». res.
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TAPE (N PLAYBACK 2 o - . TRANSFORMER
— e | SWIELD LEAD

Re—20.000 ohm, Y3 w. res.

Rir—3 megohm pot

R1r=—100,000 ohm, Y3 w, res. (if required)
Ri>—120,000 ohm, V3 ». res.

Ry, Ri:—B820 ohm, I »_res.

Ry, Rioc—47.000 ohm, 1 w. res.
Riw—1 mecgohm, Yy we res.
Ri—5600 ohm, 1 w. res.

Rio, Rar—18.000 ohm, V3 w. res.

Rz, Rex—82,000 ohm, V; w. res.
Rz—290 ohm, I w, res.

Rin—3600 ohm, V3 =, res.

R3:—356 chm, V2 w. res,

Ry==dq70 ohm, /3 », res.

Rpr—24,000 ohmi, 2 w. res.
Ru—=5000 ohm, 5 w. res.

Ra—6000 obfm, 2 w. res.

Riz, R1i3—500,000 ohm dual pot

Rus, Riz—1 megohm linear taper pot
Ria, Rap, Roz—100,000 ohm. Y, w. res.
Ri~—3300 ohm, ¥y w. res.
Rr—22.000 ohm. Yy w. res.
R:1—2200 ohm, Y3 w. res.

Ci1, Co, Cin, C1e—50 ufd., 25 v, elec. cond.
Cz, Cia—.1 pufd., 400 v, cond.

Ca, Ciz=—1 ufd., 200 v. metallized cond.

C-C:—40/40 pfd., 350 v. elec. cond,

7 Cv—.5 uid., 400 v, metaliized cond.

C., Cn, Ci>—.05 gfd., 400 ». cond.

C10-C17-C1em20/20/20 pfd.. 450 ». elec. cond.

Cu, C—.002 pfd. mica cond.

Car—.02 pfd., 400 ¥, cond.

C—.0002 pfd. mica cond.

Ty, Te—luput trans. 30 ohms to single grid
(UTC A4-10 or 4-11)

Ts—Interstage trans, Single plate 1o push-pull
grids, split secondary (UTC HA-106)

Ts—Output trans, push-pull plates to 500 ohm
line (UTC HA-114)

T:—Power trans. 240-0-240 v. @ 40 mna., 6.3
vict, @ 2 amps; 5 v. @ 2 amps. (Thordar-
son T5-24R00 or equiv.)

CH\—7 hy., 50 ma. choke

Mi—Vu meter (sec text)

S1—3S.p.s.t. toggle switch

Se—3 p. 31, rotery switch

Sr—3.p.d.1. toggle switch

Vi, V=—06J7 tube (1620 preferred)

Vi, Vi—124Y7 tube

V:—5Y3GT tube Ve—12A4U7 tube
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preference to the 12AY7 for the
equalizer. The circuit of this altered
section is included in the diagram.

As previously mentioned, while there
is no intcraction hetween the four
channels, there was some betwcen the
channel potentiometers and the master
gain control. This was eliminated by
feeding the combined output of the
four mixer potentiometers directly to
the grid of the mixcr-equalizer stage
and by placing the master gain control
in the grid circuit of the output stage.
A double potentiometer is used to con-
trol the push-pull grids simultaneously,
as shown in the alternative schematic.

The output of the unit was designed
to feed either a tape recording setup
with a 500-600-ohm line bridging input
or a 16 mm film rccorder with a 50-
ohm line input. To avoid complicated
switching of the output transformer
secondary taps, a simple matching pad
was placed on a switch on the output,
so that switching from “tape” to “film"
automatically adjusts the output im-
pedance. It is cvident that this pad
causes a loss of output level of about
16 db; however, the film recorder in
question had ample gain and the loss
was not important. Using the pad per-
mitted the vu meter to work across a
500-ohm linc at all times. In addition,
the pad has the effect of terminating
the line, even when the output is dis-
connected. Thus, rehearsals can be run
while feeding only a bridging monitor
amplifier having a 20,000-ohm input.

The vu meter can be switched off
during preliminary sct-ups so that ac-
cidental jolts while moving the micro-
phone will not damage the needle. The
3600-ohm resistor in series with the
meter is the standard calibrating re-
sistor usually used with vu meters. If
variation in output level is required, or
changes in meter range arc desirable,
this resistor can be replaccd by a
7500/3900-ohm variable pad to extend
the mcter scale. Such pads are avail-
able from the manufacturer of such
meters.,

In this article great emphasis has
becn placed on instability and the
causes and cures for it. This may come
as a surprise to those audiophiles who
are not accustomed to the extremely
high-gain circuits used in recording
work. The tube complement is hased
on the use of low-noise types through-
out. If 6J7's are uscd instead of 1620's,
it may be necessary to select the quict-
est from a number of tubes. The same
thing applies to the 12AUT7 if sub-
stituted for the 12AY7 in the mixer
stage. The output stage should, in
any case, be a 12AY7. The 12AXT is
not a good substitute due to its higher
mu and plate resistance. The over-all
gain of the unit is such that the
thermal agitation noise of the first
stage sets the limit on following am-
plification. If all recommendations are
followed, this hiss should be stronger
than any other noise, residual hum,
ete.

The power supply, which is not
shown in the photographs, should be
built on a separate chassis and the

November, 1954

Rear view of unit. Note particularly the type of jacks and plugs that were used
in the construction of this unit. It is important that all of these components
be of the shielded type to prevent hum pickup. The jacks and plugs are. from
left to right; Mic. 1. Mic. 2, power cable connector. (far right. top) 50 and
500 ohm outputs, (far right, bottom) Phono 1, Phono 2. and tape playback inputs.

samc rule that applies to the mixer
followed here. Ground the chassis at
only one point and do not ground the
center tap of the heater circuit. The
power supply should be kept as far
from the mixer unit as possihle. If
this is not feasible, it may be necessary
to use triple-shielded input transfor-
mers.

If the power supply can be isolated
the power transformer lead shown as
shiclded and grounded can be omitted.
Many transformers are made today
without this shield. Should your unit
not come so cquipped, you can ignore
this requircment——if the power supply
is isolated.

Just a few final suggestions regard-
ing the construction before you whip
out your soldering iron and start to
build this unit. In the interests of
economy and to avoid purchasing un-
needed components, decide at the start
whether for your purpose the original
circuit, shown in the schematic, is to
be used or whether one or both of the
alternate circuits are to be incor-
porated. Some of the parts specified
in the original diagram will be omitted
if one of the alternatc circuits is used
and vice versa.

Another point which cannot be cm-
phasized too strongly is the matter of

grounding discussed eartier. If you
are secking trouble-free performance
from this unit, it is imperative that
the author’s suggestions he followed to
the Jetter.

It goes without saying that in this
application, at least, quality trans-
formers will have to be used. The
builder will find that compromisecs are
too expensive in the long run to be
afforded. Just kcep in mind that this
circuit incorporates only four audio
transformers which are doing the duty
of the cleven units normally cncoun-
tered in commercial versions of four-
channel audio mixers.

This is one instance when “bargain”
transformers will prove to be no bar-
gain and the prospective builder will
do well to stick to quality components.
The transformers specified in the
parts list are recommended by the
author as they have proved entirely
satisfactory in this application. Use
units of similar quality for best re-
sults.

While all of these precautions may
sound like undue *fussing” to the nov-
icc builder of audio gear, they are
being handed along as “gospel” by one
who has becn through the mill. Good
luck in building this unit. It is well
worth the effort. —{30—

Under chassis view of mixer. Wiring is critical so check author's suggestions
regarding grounding and the location of such ground points before construction.
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Fig. 1.
voltmeter to measure an audio amplifiet’s perlformance,

the sales of all types of high-

fidelity c¢quipment, the mainten-
ance and repair of this equipment can
become a major source of income for
the radio service technician. However,
many high-fidelity enthusiasts are
often dissatisfied with the type of
service they obtain when they call in
the average radio repairman. The
major reason for this attitude seems
to be that they feel their problems
and requirements are not thoroughly
understood.

The high-fidelity enthusiast-—even
the layman with no technical back-
ground, but just a general acquaint-
ance with the technical aspects of
sound reproduction-—is aware of the
many factors that are important in
determining the quality of sound re-
production. When his equipment is in-
stalled or serviced, his main require-
ment is that it should sound good to
the ear. But he also attaches consider-
able importance to such factors as
harmonic and intermodulation distor-
tion, frequency response, noise level,
ete. These factors are major consider-
ations in the initial sale of audio
equipment (especially of the audio
amplifier), and they should be given
careful consideration in the service of
such equipment and in discussions of
how well it has been repaired after
any failure.

The radio service technician can, of
course, repair most failures of hi-fi
audio amplifiers because of his experi-
ence in radio servicing, but there are
important differences in approach and
techniques which must be thoroughly
understood if the customer is to be
completely satisfied. The purpose of
this article is to show the major dif-
ferences between the servicing of high-
fidelity amplifiers and other types of
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WITH the tremendous increase in

Using an qudio oscillator and a vacuum-tube

By DAVID FIDELMAN

Author of "Guide to Audio Reproduction™

If you know some special techniques and how to talk
the customer's language, you qualify as a specialist.

equipment, and to describe the proce-
dures and techniques which are used.

Testing Amplifier Performance

One of the most important con-
siderations in the testing of sound
systems is that the audio signal can
be seen on an oscilloscope, so that
the experienced eye can tell from
the oscilloscope trace exactly what
the ear will hear. However, the
actual sound signal is much too com-
plicated to be analyzed by the eye.
Therefore, for measurement purposes,
a steady sine wave {(or a simple com-
bination of sine waves) is generally
fed to the audio amplifier, and the out-
put is studied for those characteristics
which are important to the ear. These
characteristics of the signal can be
observed directly from the oscilloscope
trace or measured from the signal it-
self by the proper instruments.

A number of measurements are
necessary to insure that the unit is
in proper operating condition. A
casual listening test will not tell much
about the over-all performance of a
high-fidelity amplifier for all types of
sound reproduction. An amplifier may
be repaired superficially and still not
be operating at its optimum level.
There may be defects in its operation
which would show up only on certain
types of sounds. or as listening fatigue
after long periods of listening.

After any audio amplifier has been
repaired and is considered to be oper-
ating properly, some measurements
should be made of the following char-
acteristics:

1. Frequency response (with tone
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controls set at flat and at extreme
positions)

2. Harmonic distortion with tone
controls in flat position

3. Maximum power output

4. Noise level

The specified values of these char-
acteristics for any particular amplifier
are available from the manufacturer.
If the measured values are close to
the manufacturer's specifications, then
the amplifier can be safely assumed
to be in proper operating condition.
If these specifications are not availe
able, then the typical maximum val-
ues given in Table 1 may be used as a
guide in determining the performance
of the amplifier,

Some specialized pieces of test
equipment are needed for proper serv-
icing of audio amplifiers over and
abhove the standard ones used in other
types of servicing. The basic units re-
quired for this work are a volt-chm-
milliammeter, a sine-wave oscillator
(20-20,000 cps or greater range, low
distortion), a vacuum-tube voltmeter
(minimum sensitivity of 30 millivolts
full-scale deflection on most sensitive
range), an oscilloscope (minimum sen-
sitivity 0.04 volt r.m.s./inch vertical
deflection, minimum vertical frequen-
cy range 15 to 100,000 cps), and a
distortion meter. The harmonic dis-
tortion analyzer may not be strictly
necessary, since distortion can be ob-
served visually on the oscilloscope.
(In fact, with experience, as little as
2 per-cent harmonic distortion can be
detected in the oscilloscope trace.)
However, the distortion meter should
be used for thorough and quantitative
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measurements, especially if perform-
ance figures are to be discussed with
the customer.

The distortion meter measures the
amount of spurious harmonics intro-
duced into a pure sine wave due to
the amplitude nonlinearity of the am-
plifier. The basic method of perform-
ing this measurement is shown in Fig.
2. A steady single-freguency sine wave
(known to be relatively free from
distortion) of known amplitude is fed
into the amplifier from the signal gen-
erator. and the distortion meter con-
nected to the output at the load re-
sistor or loudspeaker. The meter con-
tains a rejection filter which removes
the fundamental and passes all the
harmonics, and a vacuum-tube volt-
meter which can be switched to meas-
ure either the fundamental plus har-
monics or the harmonics only. The
distortion is the percentage of har-
monics introduced by the amplifier
into the pure tone.

Intermodulation is also used as a
measure of the performance of an
amplifier. Two signals of different
frequencies are fed into the amplifier,
and the amount by which the low-fre-
quency signal modulates the high-fre-
quency one is measured. However,
this distortion is produced by the same
amplitude nonlinearity which causes
harmonic distortion, and is therefore
not a necessary servicing measure-
ment if the harmonic distortion is
measured.

Servicing Procedure

The basic technique of audio servic-
ing and the manner in which it differs
from other types of service work can
best he understood by considering the
actual service procedure for a typical
high-fidelity audio amplifier.

Assume that a system which in-
cludes the amplifier of Fig. 3 requires
service due to excessive distortion in
the sound from the loudspeaker at
medium-high levels for any setting of
the input selector switch. The failure
is obviously not in the input trans-
ducers since it is not likely they have
all failed at the same time. The loud-
speaker and the wiring to the loud-
speaker are tested by disconnecting
the output leads from the ampli-
fier terminals and connecting them
(through a matching transformer, if
necessary) to the output of an audio
oscillator set to a frequency of 400
or 1000 cps. If this results in an ac-
ceptable output sound from the loud-
speaker, it indicates that the failure
is in the amplifier.

For testing and repair, the inputs
and outputs are disconnected and the
amplifier is completely removed from
the system.

Check first the various "B+" volt-
ages to see whether the distortion is
due to a failure in the signal circuit
or in the power supply and decoupling
circuits. Assume that in this case,
touching the voltmeter first to the 5Y3
rectifier filament, then to the various
filter and decoupling electrolytics,
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LIMITS
CHARACTER- INPUT OQUTPUT T
Good Acceptable
ISTIC SIGNAL SIGNAL Reproduction | Reproduction
Frequency re- = Steady sine Steady sine | 20-14,000 cps | 40-10,000 cps
sponse wave wave
------ . . | . | Depends upon individual
= x ael;l:nuttmu t Ste:vciy"’:me Ste?’i&‘r’:xne unit. (Typical require-

e ment is 5-10 watts,)
_.___._. o -i?andom noise ~_-6(.'! db below | -50 db below
Noise level No signal or hum full cutput full output
Harmonic Steady sine Fux}d:r}r:::\.tal 195 total 2-407, total
distortion wave pr:onics harmonics harmonics

Table ). Typical amplifier specifications and the maximum allowable distortions,
useful as a guide for servicing when data is not available for an amplifier.

shows that there are proper “B+"
voltages at all these points in the
circuit.

The power supply is, therefore, in
order. Since the excessive distortion
may be due to a number of different
failures in the signal circuit, the best
method is to use the direct approach
and trace a signal through the circuit
from the input to the point where
the distortion occurs. (This method
may actually be faster in locating
tube failures than the use of the tube
tester, but it is always desirable to
check all tubes in order to replace
those which are weak and can be ex-
pected to fail soon.)

A signal generator, set for a fre-
quency of 1000 cps and an amplitude
of about 2 volts r.m.s., can he con-
nected directly into the high level in-
put of the amplifier without any im-
pedance matching since the input im-
pedance of the amplifier at this point

is 500,000 ohms.

A loudspeaker or an

o _ DISTORTION wETER _ _

n ARMONICS _I
AWPLIFIED SIGNAL " o
toe2tme S0t Vg
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to

i
1
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EERER e Tesr TR \
20g+51p8:
0 AMP_IFIED H ARMOWCS

\ 7

REJECTION
]
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Fig. 2. Block diagram showing the use
of a distortion meter to measure the
harmonic distortion of an amplifier.

across the output terminals for proper
termination of the output.

The signal is then traced through
the circuit by observing it with the
oscilloscope. It is checked for proper
level, gain in each stage, and lack of
distortion. With a 2-volt signal at the
input and the volume control set in
its normal position, there is a 0.253-

8-ohm, 10-watt resistor is connected (Continued on puge 126)

Fig. 3. Schematic diagram of a typical high-fidelity audic amplifier and preamp.
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By BERT

very short. There are so many good LP’s

to tell about, I need extra space. In this
connection, you have probably noticed we are
now using a much smaller type face. This
smaller type will allow an approximate 30
per-cent expansion of “Certified Record Re-
vue,” and will enable me to bring more of the
ever increasing flood of long-play records to
yvour attention. I will continue the tape re-
views which were instituted last month, and
will bring you a report on what was new,
novel, and nifty at the NY Audio Fair, in an
early issue.

Equipment used this month: New Weathers
A-510 pickup, arm, and oscillator, Rek-0O-
ANut TI12ZH turntable MeIntosh C-108 pre-
amp, two 30-watt Mclatosh amplifiers, one
Jensen “Triaxial” in Jensen folded horn, one
Jensen “Triaxial” in Karlson enclosure, Con-
certone 1502 tape equipment.

THE prologue this month is going to be

WILLIAMS, RALPH VAUGHN

JOB
London Philharmonic Orchestra con-
ducted by Sir Adrian Boult. London
LL1003. RIAA curve. Price $5.95.

London issued this disc without any fan-
farc and it arrived in the mail quite unex-
pectedly. This is rather puzzling to me, in
the light of the fact that this is one of Vaughn
Williams greatest scores and the fact that it
would have tied in so well with the recent
album of the complete symphonies of this
master, as issued on London. Well, if Lon-
don won’t shout about this recording, I'll do
it for them! This record is worthy of every
laudable adjective you can think up. Seldom
has a phonograph record been so completely
satisfying. From every aspect, one of the
great recordings of the LP era. The music?
Simply fabulous. One of the most profound-
Iy beautiful and “listenable” of all modern
compositions. If you've never cared a toot
about Vaughn Williams, this will change your
mind, in a big hurrv! The score has been
used as a ballet, but is really at very wide
variance from the accepted idea of a ballet
score. Inspired by Blake’s illustrations for the
Book of Job, this is one of the most intense-
ly dramatic works cver written. Following
the traditional story of the trials and tribula-
tions of Job, Vaughn Williams has used nine
“scenes” to describe the Blake paintings, and
in so doing has written some awe-inspiring
music, music which glitters with the many
facets of Williams’ great talent. The sound is
in keeping with the music. Some of the very
best London has ever recorded. Strings are
clean and incisive and the sonorities generated
by contrabass and brass are fantastic. In the
scenc #6, entitled “Dance of Job’s Com-
forters,” Job curses God and God reveals
Satan and the hosts of Hell. The music to
illustrate this is overwhelming in its impact.
The string section in ascending figures leads
to a tremendous crashing series of chords for
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orchestra and organ, there is an ominous
pause and then the whole mighty weight of
the orchestra, of bass drums and tympani,
cymbals, brass, strings—everything—explodes
in an awesome torrent of sound. This will
positively give vou poose pimples! Played
through a big speaker svstem, the effect is
shattering, and I warn you to be careful of
gain. Other sections of the work are equally
exciting, with great dynamics and sound
throughout. A recording no serious audio-
phile can afford to miss! The RIAA curve
was better sounding with a couple of db bass
boost. Quiet surfaces.

SAINT SAENS

CARNIV AL OF THE ANIMALS
IBERT

DIVERTISSEMENT
Concert Arts Orchestra conducted by
Felix Slatkin.  Capitol P8270. RIAA
curve. Price $5.70.

Two lively contributions from the excellent
Concert Arts Orchestra which seems destined
for “demonstration repertoire.” At least that
is the kind of stuff Capilol has been record-
ing with this group, as witness the recent
“Mask of the Red Death” and other works in
similar idiom. The Saint Saens is given the
straight orchestral treatment here. No ur-
bane Nocl Coward sullies this hi-fi hijinks.
Indisputably the best version of this amusing
score, with splendid playing and superb
sound. I should qualify the statement ahout
the sound by advising you that this good
sound cannot be obtained unless the treble is
reduced a few db from the prescribed curve,
For some strange reason, this record has
strings which, while clean, are quite thin and
strident sounding, even though all other choirs
such as brass, woodwind, etc. seem perfectly
balanced. Play it with the RIAA curve and
it's a little tough on the ear. Cut the treble
and the db's sit up and behave, and we have
a really fine sounding record, You run across
one of these puzzlers every now and then!
The Ibert is typical of this composer, witty,
satirical music which lends itself well to hi-fi
treatment. In the section called *Cortege”
there is a brief parody of the Mendelssohn
“Wedding March” complete with trombone
giving forth with a horse-laugh and it’s really
quite a howl! Slatkin seems to know his way
with these scores and elicits very slick, well
polished performances from his men. Typical
quiet Capitol surfaces.

RAVEL

DAPHNIS AND CHLOE SUITES #1

AND #3

ALBORADA DEL GRACIOSO
Orchestre National de lIa Radiodiffusion
Francaise with Chorale Marcel Briclot
conducted by Andre Cluytens. Angel
35054, RIAA curve. Price $5.95,

Until the advent of this recording, we had
available seven versions of the popular Suite
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#2 and only one (Ormandy-Columbia) ver-
sion with both suites. Maybe I'm all wet,
but it seems to me that the way to hear this
work and get the most out of it, is to hear
it complete . . . both Suites including the
Choral part. The Ormandy of a couple of
years back illustrated this pretty clearly and
was certainly the preferred reading. This
present recording brings us superior sound
and the keener insight of Cluytens. His is a
reading which emphasizes the poetry and
grace, the lyrical elements, without sacrific-
ing the headstrong dynamics which give this
work its power and texture. Soundwise, this
is an extraordinary disc. At first hearing you
may not be overly impressed. [ think this is
because we are consciously listening for su-
per-spectacular hi-fi pyrotechnics in this
work. Hi-fi this record most certainly is . . .
but the combination of wide range, good dy-
namics and the superb balance of the indi-
vidual choirs is so smooth that it is unob-
trusive. This is sound that is translucent
rather than incandescent, and frankly is
somewhat of a relief from screechy rasps be-
ing purveved as “hi-fi” sound by some com-
panies. The “Alborada Del Gracioso” re-
ceives a vigorous, well integrated reading.
The sound on this is not as effective as the
"“Daphnis,” calling for the more supercharged
variety furnished by the Dorati-Mercury ver-
sion of a few vears ago. Cluytens has done
a remarkable job with his orchestra, which is
evident from the really splendid perform-
ance, A top notch disc and a good buy, The
“factory sealed” Angel package made pos-
sible an exceptionally smooth, silken surface,
with a minimum of “popping” and “snap-
ping.”

TCHAIKOVSKY

SYMPHONY #6 (PATHETIQUE)
Pittsburgh  Symphony Orchestra con-
ducted by William Steinberg. Capitol
P8272. RIAA curve. Price $5.70,

I can hear you groaning, “What? Anotker
Pathetique [” Yessir, you are right. The fif-
teenth version, to be exact! The duplication
sweepstakes is still going strong. I've yakked
for pages about the duplication problem, and
1 can offer no encouragement about its even-
tual solution. Remember this one thing,
however. Duplication is a product of the
record-buying public! 1f a company puts its
best foot forward and offers “new” repertoire,
morc often than not, the public rejects it and
the resulting red ink is a potent reminder to
the company not to stray from the straight
and narrow. Then, too, every conductor has
his adherents. You may think Toscanini or
Kubelik or Ormandy is the last word on the
“Pathetique.” But quite a number of people
don’t happen to agree with vou and have
heen waiting breathlessly (?) for Stokowski's
version or. as in this recording, Steinberg’s
reading. The record companies know this,
and they always fizure there are enough
champions for their particular boy to make
the venture pay off. Don’t ask me what hap-
pens when the companies run out of people!
Getting back to this recording, it has much
to offer. Steinberg essavs a straightforward,
well balanced reading with the tempi a mite
on the slow side. This makes for a most elo-
quent and expressive final movement, full of
dark pathos, and is the high point of Stein-
berg’s performance. The sound is in keeping
with the reading; not as fussily detailed as
some, but rather a “big hall-over-all” type,
with exceptional balance. String tone is
clean, especially celli and contrabass, brass
and percussion bright but not spectacular.
Woodwind reproduction is very effective.
The orchestra plays particularly well, and it
is evident that Steinberg and his men are by

(Continued on page 173)

The opinions expressed in this eolumn are those of 1he
revicwer and do not necessarily refleet the views or opin-
fon> of the editois or the publisher of this maxazine.
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Motorola 19-inch color
TV set priced at $835.

Part 9. Concluding article analyzes a color TV receiver

which uses R-Y, B-Y demodulation rather than ! and Q.

have been produced to date can be

divided into two categories: those
which utilize the full color signal to
develop a picture on the screen and
those which use only part of the color
information. We have, in previous
articles, discussed reccivers in the first
category. In the present article we
will turn our attention to receivers in
the second category.

By way of review, we have seen that
a complete color signal consists of
the following:

1. A monochrome signal with com-
ponents that extend from 0 to 4 mc.
This is the Y signal.

2. A color subcarrier whose fre-
quency is set at 3.58 mc. (actually it is
3.579545 mc.).

3. This color subcarrier is modulated
by two color signals called the I and
¢ signals.

4, The @ signal has color frequen-
cies that extend from 0 to 500 k¢, or
.5 mec. This means that the upper Q
sideband extends from 3.58 mc. up to
358 + .5 or 4.08 mc. The lower Q
sideband goes from 3.58 mec. down to
3.58 —0.5 or 3.08 mc,

5. The I signal has color frequen-
cies that extend from 0 to 1.5 mec.
When this modulates the color sub-
carrier, upper and lower sidebands are
formed. The lower sideband extends
from 3.58 me. down to 358 —1.5 or
2,08 mc. If the full upper sideband
were permitted to exist, it would ex-
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THE color television receivers which

tend all the way up to 358 + 15 or
5.08 me. Obviously this would prevent
the use of a 6 mc. over-all band for
the television signal (video and
sound). To avoid this spilling over
beyond the limits of the already estab-
lished channels, the upper sideband of
the I signal is limited to about .6 of a
megacycle. This brings the upper side-
band of the I signal to 4.2 me.

The need for two color signals of
unequal bandwidth stems from the
color characteristics of the human eye.
Three primaries are required only for
relatively large colored areas or ob-

R-Y & B-Y
DEMODULATION

EpiTor's NoTeEt Part I of this series,
which appeared in the March, 195 isxuc,
exrplained colar nixing and its applica-
tion in color TV, Part 2, appearing in the
April issue, described the NTSC color
gignal, The block dingram of a typical
calor TV receiver was degeribed in the
May issue. The Junc article in this scrics
described the tuncr, sound, and some of
the video cireuits of 4 color reccciver.
Typical chrominance circuits (demodula-
tor, muatrir, adders, cte.) were analyzed
in the July article. The formation and
compusition of the color signal weore or-
plained i August. Colur synchronization
circuits fucluding the subcarricy oscilia.
tor tweire analyed in Scptember: deflee-
tion and Mgh-voltage eircuits in Cctaber,
Thin month’s arvticle conclicdes this series,
horwerer, fortheaning igsnes will contain
articles by Millan 8, KNirer on scrvicing
af ecolar TV reccivers.

HADIO & TELEVISION NEWS has published
this serics in reprint form. The first three
parts arc in a single unit (sv cents), the
balance arc  reprinted  in individual
parts at 20 conts cach. For quantitics of
30 or wore, write for quolations. Address
waur duguivies te Rapio & TELEVISION
NEwS Reprint Editor, 366 Madison Ave.,
N.Y. 1, N.Y.
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FUNDAMENTALS OF

SYSTEMS
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By MILTON S. KIVER*

jects. On a television screen, these are
the objects produced by video fre-
quencies from 0 to .5 me. For medium-
sized objects (those produced by video
signals from 5 to 1.5 mc.), the eye is
sensitive only to bluish-green or red-
dish-orange. The NTSC signal, via its

I component, is fashioned to take ad-

vantage of this characteristic.

We know that when we present all
the color of which the NTSC signal
is capable, a very pleasing picture is
obtained. Just how much less color
the ¢ye can take in a picture and still
be satisfied is as yet unknown. How-
ever, some color receiver manufac-
turers have designed (and produced)
color sets in which the bandpass of
the color signal is limited to about
5 or .6 mc.

Here is the basis for this action. A
color picture signal can be represented
by the following equation:

E: = Evy 4+ Egsin (wt + 33°) 4+ Eicos
(ot + 33°) . . . . (1)
The Ey term, of course, represents

the monochrome portion of the signal.

The E, and E, represent the color volt-

ages. Since E, is multiplied by sin

(wt <+ 33°) and E: is multiplied by cos

(wt + 33°), the E¢ and E, signals are

90° out-of-phase with each other. (Sine

and cosine functions are 90° out-of-
phase with cach other.) This, of
course, is well-known by now.

If we now limit the color video
frequencies to a maximum of .3 mc,
it can be shown that equation (1)
becomes:

E-r Ey + 492 (Es-Ev) sin ot + 877
(Ex-Ev) cos wt T
* Author of “Television Simplitied,”” “Tvle-

vision and FM Receiver Servicing.' and other
books,
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Evy remains unaltered since nothing
has been done to affect it. However,
in place of E¢ we now have Es-Ey and
in place of E, we have Ez-Er. Also,
we note that Es-Evy is multiplied by sin
wt instead of sin (wt - 33°). Therefore,
E,-Ey is shifted 33° from the E, posi-
tion on the color phase chart. See
Fig. 2. The same situation is true
of Er and its replacement E.-Ey. Thus,
if you take an incoming color signal
containing E; and E, voltages and
shift the phase of the re-inserted car-
rier by 33°, you obtain (at the output
of the demodulators) E.-E, and E,-
Ey signals.

This, then, is the basis of color re-
ceivers which have their color band-
pass restricted to .5 mc. All large de-
tail in a picture produced by such a
receiver would be colored in the same
way and to the same extent as in an
I and @ demodulator system. How-
ever, above 5 mc,, all detail in the
picture is in black and white (or
monochrome) and so we can say tha

the over-all picture is less colored in

Fig. 2. Color phase diagram showing
the position of the B-Y and R.Y vec-
tors relative to the I and Q vectors,

tq

an E.-Ev, E,-Ey system than it is in
an I and @ set.

At this point, the reader might very
well ask, “Why use the modified sys-
tem if it provides less color in the
picture?” The answer, supposedly,
lies in certain economies which can be
effected in the Es-Ev, Eys-Er method.
Whether or not this is so-—and there
is considerable difference of opinion
on this point-—our primary interest is
circuit design and this will now be
examined.

The block diagram of an R-Y, B.Y
color receiver is shown in Fig. 1. The
rf. and video if. sections are similar
to those of other color receivers dis-
cussed in previous articles. The gain
of the r.f. tuner and the i.f. stages is
controlled by an a.g.c. voltage derived
from a conventional a.g.c. keyer tube.

The video i.f. system feeds its sig-
nals to two separate detector circuits.
One detector is designated as the Y
detector and its output consists of the
usual monochrome video and sync in-
formation. The Y detector output is
applied to a cathode follower, which
transfers the video signal to two Y
amplifiers and beyond this to the color
circuits for combination with the R-Y
and B-Y voltages. A 1 microsecond
time delay network between the first
and second Y amplifiers slows down
the monochrome signal so that it is
in step when it recombines with the
color components in the matrix. (The
latter, as we shall see, is considerably
less complex in these receivers than
in I and Q sets.)

The Y detector also provides the sig-
nal for the receiver's sync system.
The second of the two detectors
is the chrominance (chroma) detec-
tor and it delivers two output signals.
One signal is the conventional 4.5 mec.
intercarrier sound i.f. signal which is

www americanradiohistorv. com

then passed, in turn, to a 4.5 mec. am-
plifier, a limiter, a ratio detector, and
two audio amplifiers in the usual man-
ner. The other signal is the color sig-
nal and it is applied to a chroma an-
plifier. See Fig. 3. At the output f
this amplifier, the signal is applied !
two separate sections of the color sy..-
tem. Part of the signal goes to a
burst gate amplifier. The other por-
tion is transferred to a chroma cath-
ode follower and from here to grid 3
of the 6BE6 R-Y and B-Y detectors.
A chroma control in the cathode leg
of the cathode follower stage is me-
chanically ganged to the contrast po-
tentiometer in the Y cathode follower
circuit so that both the ¥ and color
signals will be similarly affected when
the controls are rotated.

The burst gate tube is normally
biased to cut-off. However, during the
horizontal retrace interval, it is driven
into conduction by a pulse obtained
from a winding on the horizontal out-
put transformer. The tube conduction
period lasts just long enough to pass
the color burst. After this, the pulse
disappears and the burst gate ampli-
fier lapses back into cut-off.

The color burst which the burst
gate amplifier passes is used to shock-
excite a crystal ringing circuit. The
oscillations are amplified, then limited,
and finally transferred to the R-Y, B-Y
detectors. A 90° phase-shifting net-
work in the plate circuit of the limiter
provides the two demodulators with
3.58-mc. signals that are 90° apart, A
prior hue control, in the output cir-
cuit of the amplifier, permits the set
owner to make a limited correcting
adjustment in the phase of the gen-
erated 3.58-mc. oscillations. The con-
trol is set to natural flesh tones.

The two color detectors, Fig. 5, now
have all of the ingredients needed to
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recreate the demodulated color video
signals. The output circuits of both
6BE6's are almost identical because
both color systems now have the same
bandpass, 0 to .5 mc. (In practice, the
bandpass frequently extends a little
more than this, perhaps to .6 or .7
me.) This arrangement obviates the
need for any special delay lines in
the color circuits; the only delay line
in the receiver is that found in the Y
section.

The R-Y and B-Y detectors are each
followed, in turn, by an amplifier and
then the signals are divided between
two separate signal paths. First, por-
tions of the output voltages from both
amplifiers are fed to a simple resistive
adder (R, R. and R:) to form a nega-
tive G-Y signal. This is possible he-
cause, as shown in Part 2 of this
series,

— (G-Y) = .51 (R-Y) + 19 (B-Y)
The specific proportions are developed
by the adder network and fed to a
G-Y amplifier. Here the signal is in-
verted, giving us the needed G-Y. Now
we have all three color-minus-bright-
ness signals (R-Y, B-Y. and G-Y) and
by simply adding +Y to each, we

obtain the original red, blue, and
green video signals. The addition of
+Y takes place vie Ri. R:. and R«

(Fig. 5).

The output section of the chro-
minance portion of the receiver con-
sists of separate channels for the red,
green, and blue color signals. Each
branch has two amplifiers and a d.c.
restorer. The amplifiers use degenera-
tive feedback to reduce their input
impedance and to enable the proper
mixing action to occur between the
color-minus-brightness signals and the
Y signal.

A color killer circuit is also em-
ployed in this system to prevent the
appearance of any spurious color sig-
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nals when a black-and-white program
is being viewed. The grid of the Killer
triode, Fig. 4, is connected to the grid
of the 3.58-mc¢. limiter tube. When no
color signal is being received, the 3.58-
me. crystal is quiescent and the grid-
leak bias on the limiter tube is zero
Under these conditions the color
killer tube conducts whenever its
plate receives a positive pulse from
the horizontal output transformer.
The resulting current flow develops a
negative charge across C: and this,
added to the —2.5 volts normally
present across the condenser, is suf-
ficient to bias all R-Y, B-Y, and G-Y
amplifiers to cut-off.

When a color signal is received. the
3.58-mc. generated oscillations devel-
op enough negative grid-leak bias on
the limiter grid to cut off the color
killer tube. This prevents the tube
from conducting, even when pulsed,
and the only negative voltage appear-
ing across C, is the —2.5 volts from

e
TO 3.58 MC s
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GRIO
ppto |
= = /o
© 6 AN
WINDING ON
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HOR. OUTPUT 37
TRANS.

Fig. 4. Color killer circuit of the G-E set.
the receiver power supply. This volt-
age is not sufficient to prevent the col-
or-minus-brightness amplifiers from
operating.

The remaining circuits of an R-Y,
B-Y receiver are similar to those in
I, @ receivers.

(EDITOR'S NOTE: With this articic, e
conelnde the present scries on color tcle-
rvision receivers, JArticles on the scrvicing
aspeets ol color reccivers will be presented

by Mr. Kiver in subsequent issues of this
magasine. )

FROM"Y" SYSTEM
1800 phy.
R-Y DET ot
6BE6
o 05
Y. 8
Zeox L
358MC I ' )
GOSbOBR 100 5 3
CARRIER| 47K 4TOKE, 3 +"Y" SIGNAL
823 2
COLOR
—il
GFRRO(;‘MA = l KILLER
H ry
CATHODE SRS < B-Y AMP.
FOLLOWER B-Y DET 470K: V2
6BE6 z 6U8
10 phy ——t— ;EG.BK
100 ===
358MC " ' : +200v
GOLOR 5 :
SuBe . Faw T
CARRIER % 5000 = Fig. 5. Circuitry of the R-Y and B-Y demodula-
Z6.8x tors of the G-E set. Note the resistor network
8z = for combining R-Y and B-Y signals to form G-Y.
= 4190V,
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Fig. . Some original de Forest tubes. No. 1 is from 1907 No,
2 i1s of 1909 vintage: Nos. 3 and 4 appeared a little later than
No, 2; Nos, 5 and 6 are 1910 models; while the “Ultragudion”
dates from 1913-14. The middle row of tubes are special
transmilting tubes. referred to in text. made in 1915 in con-
junction with Lt. Comdr. 8. C. Hooper, USN. The “T” tubes
(bottom row) are from 1915, Tubes identified by Dr, de Forest.

Fig. 2. The de Forest
“Audion” of 1907-1909
{right) with a single
plate and grid. An
improved version of
this tube (lett) ap-
peared in 1910. It had
two plates and two
grids. These spherical
tubes measure ap-
proximately 4 inches
from cap to base,

COMMANDER PAUL G. WATSON, USNR (Ret.)

industry as a whole, its gigantic proportions and its

ramifications ranging from an ‘electronic brain’ to
door openers, surgical instruments and communications,
the question of how this great industry grew and whence
it came are bound to come up. Who invented the electronie
tube, and how was it discovered?

‘The author has, over a period of years, collected together
such of the old tubes as could be obtained: from this collec-
tion he selected representative tubes typical of the devel-
opment of tubes as they were available and has mounted
them in exhibition cases. Pictures of this collection are
shown herewith, since they illustrate the beginning of the
electronic tube industry. It all began with Dr. Lee de For-
est and his “*Audion,” as his three-clement vacuum tube
was called, in the year 1905.

About a year ago Dr. de Forest very kindly identified
and dated for the writer, all of his tubes which are in this
collection.

Experiments in Chicago in 1901 to 1903 had given Dr.
de Forest an idea that incandescent gas had some value as
a means of rectifying received radio signals to make them
audible. In his laboratory on Thames St. in New York in
the fall of 1903, Dr. de Forest put two platinum electrodes
in a Bunsen burner tlame and, with a battery and head-
phones connected to an antenna, succeeded in hearing ra-
dio signals from ships in the harbor.

Being convinced that the incandescent gases had much
or all to do with the “translating” of the received signals
to audible sound, Dr. de Forest and an assistant, Clifford
D. Babcock, used a carbon arc lamp to produce incan-
descence, got signal reception, but with too much noisc
to be of practical use.

Next came the effort to use a carbon filament lamp, but
because of their uncertain abilitics as glass blowers results
were a failure and disappointment.

However, in 1905 an incandescent carbon filament lamp
with a platinum plate was constructed by . W. Mec-
Candless at 67-69 Park Place, New York, to specifications
provided by Dr. de Forest. This lamp was a success and
was the first vacuum tube detector to use hoth filament

—

wnEN one considers the present scope of the electronics

Fig. 3. Medium power tubes of the 1920's. (Right) The RCA UV 863
10 kw. watercooled type: (leftl Federal Telegraph F-863.A 10
kw. water-cooled: (top center) RCA 860. (Botiom center. left to
right) Western Electric 211, 50 watt; W. E. 212 D, 250 watt
used in almost all early broadcast transmitters; RCA 204, 250
watt tube used by many hams in early days of ¢c.w. and phone
operation; and RCA 203 S0-watt tube—all in author’s collection.
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.

Dr. Lee de Forest and William Howard McCandless
whose shop made all of the Audions frem 1907-12.

) il

From modest beginnings, a giant industry

has grown up around de Forest's invention.

and plate batteries. This subsequently became a major
point in litigation with the English “Fleming valve™ in-
terests wherein no *‘plate” battery was used, depending
entirely on reetification of received energy for the audible
signal. As augmented by de Forest's plate battery, a much
stironger audible sound was produced, being partly bat-
tery and partly received energy.

Dr. de Forest realized at this stage of development that
despite the fact that the diode worked, much of the energy
received by the antenna was bypassing the tube through
the headphones and battery. He wrapped the tube with
tin foil which was then connected to the antenna and got
better results. A sccond plate with the filament between
the two was put inside and the results cxceeded all previ-
ous cxperiments.

It was this device which was named “Audion” by Babh-
cock, a name used to identify all de Forest vacuum tubes
thereafter.

It was soon cvident that the second plate, or control ele-
ment (the grid), could be located more effectively between
the plate and the filament, and so a small platinum plate
with many perforations was prepared and another tube
made with this inserted between the filament and solid
plate. This was the first conventionallv-arranged triode
tube ever made. In subsequent (Continued on puge 166)

—

Fig. 5. Miscellaneous group of triodes dating from 1916 through
1921. (Top row. left to right} German Army tube. World War I;
W. E. VT-2 S-walt transmitting, U. S, Army & Navy. World War I;
W. E. VT-1 detector and amplifier. same period: Fotos, French
fube, prototype for most foreign tube design: UX 225. experi-
mental model of heater tube and predecesser of 227; McCollough
heatertype with a.c. leads on top cap: Meyers detector and
amplifier for amateur use (1920°s) clips in cartridge fuse.
type mount. (Second row) RCA UV 200 (early 1920's) “soft”
detector; RCA UV 201 f{early 1920's) “hard’” tube for amplifier
service; RCA UV 202, S5-watt transmilling tube. also used as
first power amplifier in RCA line: RCA WD 11, detector and am-
plifier for use in early home b.c. receivers. filaments battery
operated: RCA WD 12, similar to WD 11 but with standard four-
prong base: W.E, CW 1344 used as detector and amplifier in com-
mercial receivers (1917); RCA UV 199, detectoer and amplifier
with low current filament for dry cell operation. (Third row)
Moorhead tube. a detector and amplifier marketed under many
names. including Marconi and de Forest: Eleciron Relay. a soft
detector made by Moorehead: G-E TB-1 rectifier (1916-18); G-E
CG 1162 pliotron (1916.18); G-E VT 14 pliotron (1916-18): G.E
CG 890 pliotron (1916-18); W.E. VT 21 for U.S. Army (1916-18),
(Bottom row) The de Forest “Singer” tube: OT-5 and OT.3 made
by de Forest for O & T Electric Co.; DV-5, DV-3, DL-14. and D-
01A “"Audions” made by de Forest and dating from early 1920's.

November, 1954

Fig. 4. The UV-862 100 kw. water-cooled triode tube. The plate
circuit ran 18.500 volts at 5 amps. Filament rating was 205
amperes at 32 volts. Tube was made by Radio Corp. of America.
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built by the author in order to com-
pare the listening qualities of a low-
power unit in an average home with
a high-quality 20-watt amplifier.
Initially, a test was run using a high-
quality FM tuner tuned to a live per-
formance of Beethoven's “Ninth Sym-
phony.” The tuner was fed into a
Williamson-type 20-watt amplifier ter-
minated in an equivalent speaker load
resistance. An oscilloscope and an aver-
age-reading voltmeter were bridged
across this load. A broadcast of a live
performance was used in this test
rather than a recording because, in gen-
eral, FM stations broadcast with better

THE amplifier to be described was

Fig, 1. Over-all view of the amplifier.
Componenis and controls are identified,

frequeney range and lower distortion
than is generally available on even the
better recordings.

The FM receiving system was such
that the antenna was in a strong signal
area and in a line-of-sight position from
the transmitting tower. This insured
that there would be no reflections from
buildings and other objects that might
cause multipath distortion at the input
of the tuner. With this installation it
was possible to receive practically the
same quality signal as transmitted.

Home vs Concert Hall Listening

Before considering actual details on
the amplifier it would be well to men-

Fig. 2. Underchassis view. Wiring should be direct and as short as possible,

www americanradiohistorv. com

tion some of the factors which make
home listening different from that in
a concert hall. Perhaps the most im-
portant of these factors is compression
of the volume range. Compression is
used in both FM broadcasts and in
commercial recordings. This is neces-
sary since the volume range of the
avcrage symphony orchestra is so great
that if the same range was reproduced
in the home the lowest volume would
be inaudible while the maximum vol-
ume would be ear-splitting.

While there have been volume ex-
panders developed which give the in-
verse volume characteristic of the com-
pressor, they have not been generally
accepted for the reason cited. This leads
to the conclusion that compression, al-
though it does sacrifice some of the
realism of the concert hall, is necessary
in all wide-range sound brought into
the home.

The tuner used in the test was a
Ruadio Craftsmen RC-10 which, accord-
ing to the manufacturer’s literature.
has a frequency response of = 1. db
over a range of 20 to 20,000 cps. This
bandwidth is adequate to handle pres-
ent-day commercial recordings and
broadcasts. The distortion of the in-
coming signal, according to the manu-
facturer, is less than 1 per-cent.

Beethoven's “Ninth Symphony” was
selected as the “test” selection because
it has a volume range equal to or
greater than that of almost any other
piece of music and. in addition, has both
solo and chorus voices.

The Williamson-type power amplifier
was used in this test as a standard
since performance data indicated that
it was one of the best units presently
available.

The oscilloscope employed in making
the tests was a Heuthkit unit whose
frequency response is flat from below
10 cps to over 1 mc., according to the
manufacturer,

The power, P, is equal to E*/R at the
equivalent speaker load. It was found
that the greatest peaks were no more
than 18 times the average power, This
was probably due to compression but
since compression is a necessary fea-
turc of sound in the home, this figure
was taken as the maximum ratio of
peaks to average power. To round off
the number and to give an added safety
factor, let’s eall this figure 20.

In another test using an ordinary 8
speaker at normal home listening level,
it was found that the average power
into the speaker was approximately .25
watt. When the volume control was
advaneed so that the sound was loud
enough to verge on the unpleasant, the
average power into the speaker was
found to be .4 watt. If we multiply this
value by 20 we get the power of which
the amplifier should be capable in order

RADIO & TELEVISION NEWS
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FOR HOME USE ==

By PHILIP CHEILIK

Construction details on a compact unit providing 8 watts

of undistorted power. It includes preamp and tone controls.

to give fidelity reproduction at the
higher average level. Thus we see that
the power needed for absolute fidelity
in the home is 8 watts. Ordinarily in
home installations the speaker system
and the baffles can be arranged so that
maximum advantage is taken of the
acoustics of the room,

Another point in connection with
these tests is that the highest peaks
observed were all extremely narrow.
If, for example, we had an amplifier
which could only reach 15 times the
average power without distorting, then
as the peak power goes to the point
where ordinary class AB, is exceeded,
the grid current is drawn by the output
tubes, causing the operation to be class

Fig. 5. Schematic of amplifier and power supply. The preamp and tone control circuit is

AB.. If this occurs in an amplifier de-
signed for class AB, operation, the ex-
treme peaks will be somewhat rounded.

If the peaks were clipped off, distor-
tion would be quite noticeable. The
rounding off, however, is not noticeable
and the distortion. when integrated
over any appreciable time, is seen to
be very small. Thus, for quite good
reproduction all that is needed is
(15/20) X 8 = 6 watts of undistorted
audio from the amplifier.

Thus, in the author’s opinion, an #m-
plifier which can supply 6 to 8 watts of
undistorted audio is sufficient for the
average home. The amplifier to be de-
scribed can deliver 8 watts of audio
without overloading.

+20

1)

) “IKC
FREQUENCY-CPS

Fig. 3. Response of the tone control in-
corporated in amplifier. It is based on
the original "Williamson™ circuit of 1949.

TS

1OKRC.

C.
FREQUENCYZCPS

Fig. 4. Over-all response of the amplifier.

The Amplifier

The amplifier built by the author in-
corporated both a preamplifier and a
tone control. The preamp consists of
one-half of a 12AY7, V. as shown in
the complete schematic diagram of Fig.
5. This tube was chosen because of its
excellent low noise characteristics. If
a 12AY7 should prove too expensive or
difficult to obtain a 12AX7 could be sub-

(Continued on puge 162)

shown in dotted box at upper left.

PREAMPLIFIER, TONE CONTROL AND FIRST VOLTAGE AMPLIFIER

Ri, Re—100,000 ohm, V3 w, res,

Rz, Rv—2700 ohm, V3 w. res.

R3—56.000 ohm, V3 w. res.

R—250,000 ohm log taper pot

Re—6800 ohm. V3 w. res.

Rs, Riz, Ris, R, Riz, Rar—10,000 ohm, V3 w.
TEes,

R—100.000 ohm lincar taper pot

Riv—39.000 ohm, V3 w. res.

R11—500,000 ohm log taper pot

Ris, Re—360 ohm, V3 w. res.

Ris, Ri-—22,000 ohm, V3 w. res. (must be
matched)

Rie—437,000 ohm, V3 w. res.

Ra1, Rzx=—470.000 ohm, V3 w, res. (must be
matched)

R2¢, R=—+47.000 ohm, 2 w. res. (must be
maiched)

Ree—2700 ohm, 2 w. res.

Rz—39 ohm, 2 ». res.

R:x—100,000 akm, 2 =, res.
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R, Rom—100 ohm, Yy w. res. (must be
malched)

Rsy, R3:a—1000 ohm, V3 w. res. (must be
matched )

Rar—390 ohm, 2 w. res.

Ry, Ru—100.000 ohm, V3 w. res. (must ba
matched )

Ra, Riz—100 ohm, V3 w. res. (must be
matched )

Rye—100 ohm lincar taper pot

Rar—-5000 ohm, V; w. res.

C1—50 pfd., 25 v. clec. cond.

Cz, Cio, C11, C1s—10 pfd., 450 v. elec. cond.

Cs, Co—.1 pfd., 400 v. cond.

Civ—100 ppfd. mica cond.

Ce—.01 pfd.. 400 v. ¢ond.

Co—.05 ufd., 400 v. cond.

C:—1000 ppnfd. mica cond.

Cu*—40 pfd., 25 v. elec. cond.

Cis, Cu—.1 ufd., 600 v. cond.

Cu®*, Cw*—20 ufd., 450 v. elec. cond.

Cw—.01 ufd., 600 v. cond.
Ci1:%—40 ufd., 450 v. elec. cond.
Cu, Cor—.25 ufd., 400 v. cond.
Tr—Power trans. 260-0-260 v. @ 90 ma.; 6.3
v. @ 3amps; S v, @ 2 amps (not used)
Te—Outprt trans, 14.000 ohms push-pull to
500, 200, 16, 8, 5, 3, 1.5 ohms (UTC CG.
716)

CH\=—6:15 hy., 200 ohm. 100 ma. filter choke
(sce text)

J1, J—Phono jack

S1—38.p.s.t. switch

$:—D.p.d.t. toggle switch

Sa—S.p.dut. toggle swirch

Si—D.p.s.t. toggle switch

Fi—117 v., 3 amp fuse

Vi—12AY7 tube (sec text)

Vi Va—12AU7 tube

Vi, Vi—6ARS tube (see text)

Va—6X4 tube

*These four cond. mounted in single con
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By PERRY SHENEMAN ===

PROBLEM

SERVICE INFORMATION

Changer does not
trip into the chunge
cycle.

During normal playing, the friction lever
is prevented from contacting the trip
switch to complete the solenoid circuit by
the oscillating stud. The rapid movement
of the tone arm in the trip groove of the
record. however, allows the friction lever
to contact the trip switch before the
oscillating stud can prevent it. The sol-
enoid is then energized and attracts the
trip pawl assembly, releasing a segment
of the clutch gear to contact the rotating
pinion gear under the turntable, If the
maximum outward travel of the oscillat-
ing stud is more than ;" beyond the
switch contacts, faulty operation may
result. The trip switch support may be
bent if necessary to correct this. Check

/

L A\ 7Y

also for dirty silver contacts on the fric-
tion lever and trip switch.

Changer too

soon.

trips

This may result if the maximum outward
travel of the oscillating stud is less than
11s” beyond the switch contacts.

Changer trips con-
tinually or errati-

The tip of the trip pawl may be too
near the edge of the gear segment.

Bending the post against which the pawl
rests may correct this.

X cally,

L

4

W | Speed of the strobe | The speed shift lever can be adjusted
MN | does not coitform to to indicate the exact speed of the turn-

the speed stop on table as shown by the strobe by removing

the escutcheon. the turntable and loosening the two ad-
justment screws. Set the speed indica-
tor knob to the exact speed and retighten
the adjustment screws.

Eecords do not drop. Check for loose set serew holding ejector post may break. The ejector lever set
lever. (See top photo.) The position of screw should be }ightened with the ecjec-
the ejector lever and link assembly on  tor cam flush with the center post and
the centerpost shaft is critical, if it is  the changer in playing position.
incorrect, the ejector cam in the center-

Warped strobe disc. To remove the strobe disc, first slide strobe bracket screw and spring. (See
the selector lever to the extreme right bottom photo.) After removal, immerse
and speed shift lever to far left. Next the strobe disc in hot water for a few
lift off the turntable and remove the minutes to straighten it.

Tone arm removal. If the tone arm is removed, pay close backwards, the tone arm will not set
attention to the position of the spring down on the record.
in the base. If the spring is replaced
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The servicing of automatic record changers requires some mechanical aptitude and a knowl-
edge of the normal sequence of operation of changers. Needless to say, while all automatic

changers exhibit some similarities in operation. they are almost all different when it
comes to the mechanics by which the various cycles are effected.
the most common faults occurring in three popular changers and the cure for each.

This article describes

ADMIRAL

PROBLEM

SERVICE INFORMATION

Changer does not
trip into change cy-
cle or trips too soon.

The trip slide operates the trip assem-
bly and it must move with the least pos-
sible resistance. It must not bhe bent,
rusted, or hindered in its movement. It
should be clean and free from greasc.
The friction washer holding the gear en-
gagement pawl and trip motion arm to-
gether must be loose enough to allow the
gear engagement pawl to be kicked back-
ward during the playing of the record.
It must be tight enough to allow the as-
sembly to follow the quick movement of
the trip slide when the tone arm enters
the trip groove of the record. If the
washer is too loose, there will be no
tripping; if it is too tight. there will be
constant tripping. The washer may be
reshaped to increase or decrease its fric-

tion. The stud upon which the friction
washer rests may be too loose ard may
be tightened by inserting an additional
washer under the main gear.

Records do not drop.

Records are dropped by the action of the
cjector cam which pushes the bottom
record clear of the shelf of the center-
post. The length of travel of the ejec-
tor cam can be increased by turning the
push-off adjustment nut counterclock-
wise,

Do not increase the length of travel of
the ejector cam excessively as this may
damage the centerpost and cause jam-
ming during the change cycle.

Records all drop at
once.

The slide in the spindle cap is bent or
rusted. (Sec photo at top of page.) This
slide must move freely to hold remaining

records while bottom one is being re-
leased.

Tone «rm does not
index correctly for
the size record be-
ing played.

Set-down position for the tone arm is
determined by the automatic index as-
sembly working in conjunction with the
index finger. This finger extends momen-
tarily above the changer pan during the
change cycle. If it touches a record,
the index assembly sets the tone arm for
a 12” record; if it does not. and con-
tinues upward so that the lower step on
the cap touches a record, the tone arm

is set for a 10” record. A 7” record
permits the index finger to go even
higher and this sets the tone arm ror-
rectly for this size. If the index finger
is bent or loses its rubber cap, the in-
dexing will be incorrect. Burrs in the
slots of the index assembly or binding
of the pin which rides in these slots
cause crratic indexing.

Tone arm does not
lund in corvect in-
dexing groovre of
record.

Slight adjustments of the tone arm set-
down position are performed by means of
the adjustmoent screw shown in top photo.

Slow rpm—wow,

The speed reduction pulleys (sce top pho-
to) and the idler wheel must be clean.
Check for rust on the shafts. Replace

worn or stretched drive belts (turning
them inside out will work in an emergen-
cy).

November, 1954
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MOTOROLA

PROBLEM

SERVICE INFORMATION

Tone arm does not
set down in index
groove of record.

Turn tone arm set-down adjustment
screw on inside of tone arm near the base.

Erratic set down po-
sition,

The set-down flag on the index mecha-
nism (see photo above) is allowing the
set-down arm assembly to bounce when

in the set-down position. This flag may be
positioned so that the hump on the flag
will hold the set-down arm securely.

Changer does not
trip into change cy-
cle.

The trip flag is not being released by
the trip lever arm because the tension
spring is loose or missing or the set
screws in the trip arm are loose. Per-
haps the slide channel is not being pulled
back when the trip flag is released.
There may be a weak spring or the
slide may be binding. It may be that
the drive dog adjusting screw in the
turntable (see photo below) is not down
far enough to contact the drive clutch
as the latter falls when the slide chan-
nel is released.

1P FLAb

tRtP LEVER
¥

COCHING $TUS
RESTORING LENLR
T SLIDE Cantl

=,
tRiP LEVER

Changer trips too
S00%.

The wiper on the turntable should slide
across the top of the hook on the trip
rod. Bend the wiper if it does not make
contact. The adjustment should be small.

-, r
1 0R0VE DG

Changer trips con-
tinually.

The drive clutch is probably sitting in
slots of drive gear 180° out-of-phase, In
order to reposition the clutch, have the
changer in playing position and place
the drive clutch in slots so that the
weighted end rests on the lower half
of the incline on the slide channel. (See
photo second from top.)

Perhaps the index mechanism with the
small set-down flag is not being re-
turned to its proper position. To cor-
rect this, turn the reject knob and rotate
the turntable until the slide channel
moves backwards, raising the tone arm.
Pull the index assembly down.

Erratic tripping.

The turntable washer sitting in the drive
gear may be missing. This causes vi-
bration and makes the drive clutch
crawl up the trip lever incline on the
slide channel, lodging against the stop

at the end. This may cause enough bind-
ing between the drive clutch and the
slide channel to prevent the latter from
being drawn backward.

Records do not drop.

To drop the records correctly, the push-
off lever must extend at least 4" be-
yond the record support shelf during
the record dropping portion of the cycle,
The push-off adjustment determines this
distance.

Slow rpm or thwmp-
ing. Insufficient
power to rotuate the
turntuble through
the change cycle.

Cleanliness is the most important single
factor in the motor and speed reduction
system. Clean with carbon *“tet” and
rough the pulleys and idler wheel slight-

ly with sandpaper to remove gloss. Worn
pulleys cause wow and thumping. Rust
on the pulley shafts will reduce the
rpm.
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ANY of the hi-fi enthusiasts who
M occasionally deign to watch tele-
vision complain bitterly about the
TV sound guality and various attempts
are made to improve the audio coming
from the TV set. This can be done by
either modifying the existing circuits
or by feeding the audio to a separate
hi-fi amplifier. Often it appears that
even the use of a good separate ampli-
fier does not do much for the sound
quality and this is quite vexing because
the TV sound is carried by FM and has
theoretically a response over 10 ke.

This article deals with the prob-
lems encountered in connecting a good
audio amplifier to a TV receiver. Some
of the inherent limitations of TV sound
fidelity are discussed, hest points for
tapping into the audio section of TV
receivers are covered, and some of the
pitfalls common to this work are
pointed out.

Irrespective of the bandwidth and
audio frequency response of the asso-
ciated networks, most TV sets are
limited in audio reproduction by the
presence of the video signals. The
vertical sweep frequency is 60 cps and
the horizontal scanning rate is 15,750
cps. At both these frequencies there
are strong a.c. ficlds at the TV chassis,
as well as pulses on the video carrier
and high voltages at the picture tube
neck. When an audio amplifier is used
with real sensitivity at 60 cps and
above 15 kec., the interference {rom
these two signals will be audible. It is
therefore futile to try for audio re-
sponses down to 60 cps or up to 15
ke.

There are three general classes of
FM detector circuits in use in TV sets,
as illustrated in Figs. 1, 2, and 3. The
discriminator and ratio detector gen-
erally feed their outputs into an audio
voltage amplifier which then drives the
output tube. This means that the
levels of audio available at the FM
detector for the circuits of Figs. 1 and
2 are on the order of 0.01 volt. The
volume control is generally located at
the detector output and it might ap-
pear as a convenient point to take the
sound off for the hi-fi amplifier. As ex-
plained later, this is not really the
best tap-off point at all

In Fig. 3, the 6BN6 gated-beam
detector combines the functions of the
FM detector and voltage amplifier in
a single stage. While the output of
this stage is not suflicient to drive an
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HI-F
TV

Improve the quality of the audio from your TV set by
adding a hi-fi amplifier—but, follow these hints.

SHELDED CABLE
T0 AUDIO AMP

7\
Ri ¢
100K
o2
.. 002

T T —i-

o |wte

Fig. 1. Typical FM discriminator circuit
used in early TV sets. The “X’ marks
the take-off point to feed to an amplifier.

output amplifier like the 6KS8, it is on
the order of 0.5 volt and sufficient for
a high gain tube such as the 6BKS5
or 6AC7. When tapping off the audio
from a TV set using a 6BNG6 it is well
to remember that considerably more
amplitude is available than from other
types of FNM detectors.

Frequency Response of Tap-off

In most TV receivers the audio fre-
quency response is not an important
factor and when small speakers and
simple amplifier circuits are used, no
real attempt is made to preserve
cither the high- or low-frequency end.
This is evident from Figs. 1, 2, and 3
when looking at the volume control
and coupling condenser leading from
it to the following audio stage. A
02 ufd. condenser has a recactance of
100,000 ohms at 75 cps, hardly the
right value for a coupling condenscr
for low-frequency audio.

On the high-frequency end, the de-
emphasis network used in most TV
FM detectors will wreck the re-
sponse. The network of R: and C: in
Fig. 1, for example, was originally
designed to reduce the high frequen-
cy response of the diseriminator to
compensate for the over emphasis of
the highs at the transmitter to allow
forr some transmission characteris-
tics. In most sets, however, this
filter has a much lower cut-off fre-
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quency than originally intended. It
helps avoid audio regeneration in the
receiver, limits the audio response,
and makes for some accentuation on
the low frequencies, giving an ap-
parently better sound.

The .002 rfd. condenser, Cs, in Fig.
1, has an impedance of only 8000
ohms at 10 kc., which means that in
the circuit of Fig. 1 a 10 kc. audio
signal will be attentuated more than
20 db. It now becomes apparent why
we do not advocate tapping into the
TV receiver right at the volume con-
trol. The best tap-off point is just
before the bypass condenser at the
volume controi and this point is
shown at “X” in Figs. 1, 2, and 3.
It is suggested that a large coupling
condenser, at least .1 #fd., be used in
series with the cable and that the
de-emphasis filter condenser and the
volume control be disconnected where
possible.

In the circuit of Fig. 2, it is neces-
sary to add a 1 megohm resistor, E;,
to ground to provide a path for dc.
In the gated-beam detector of Fig. 3,
the volume control is at the same
time the plate load resistor and must
remain in the circuit. The .02 efd.
coupling condenser C: however,
should be disconnected. To improve

(Continued on puge 8%4)

Fig. 2. Ratio detector circuit lound in
many TV sets. Note that it is necessary to
add a resistor from the audio take-off point
to ground in addition to the coupling
condenser to the hidi audio amplifier.
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Construction details

Front panel view of the power supply unit.
An optiona! meter for reading current can be added.

_A TRANSISTOR

POWER

SUPPLY

on a unit whose low and high positions

provide d.c. output voltages from O to 8 or 0 to 100 volts.

NE of the basic needs of a worker
0 in almost any branch of the clec-

tronics field where development
work is undertaken is an adequate ex-
perimental power supply. While bat-
teries will often suffice for a while, the
average experimenter and engineer
soon tires of the nuisance of having
an assortment of batteries cluttering
up the work bench, and of finding that
a battery is “dead” in the middle of an
experimental project. It isn’t too long
before the worker starts thinking in
terms of an a.c.-operated voltage
source.

The author, conducting a scries of
experiments with transistor circuits,
soon found that batteries were far
from satisfactory as a power source for
development work — even where the
circuits being designed were to eventu-
ally be used in battery-operated equip-
ment.

Conventional d.c. power supplics, as
used in tube circuit design work, were
also found to be inadequate for tran-
sistor circuitry because of the low
voltages required. While tubes may
require from 100 to 450 volts d.c., few
transistors require more than 70 volts,
and many types have a maximum volt-
age rating under 50 volts; the types
CK722 and CK721, for example, have
a maximum rating of only 20 volts!

Although it is possible to obtain
such low voltages from a 300 volt
source by using dropping resistors or
voltage dividers, the results obtained
arc not too satisfactory. Since by-
pass or filter condensers must be used
to prevent the scries resistors from af-
fecting the operation of the experi-
mental circuit, it isn’t too long before
the workbench becomes cluttered with
power resistors, electrolytics, and a
nest of wire leads.

Therefore, the obvious solution was
followed and an cexperimental power
supply was designed and built specif-
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ically for transistor circuit develop-
ment work and “breadboard design-
ing.” Interior and exterior views of
the completed unit are given in Figs. 1
and 3, while the schematic diagram is
given in Fig. 2.

Design Problems

From a theoretical viewpoint, the
“ideal” power source for a transistor
circuit would be a “constant current”
supply (in the same way that a con-
stant voltage supply is considered
“ideal” for tube circuits). However, it
is considerably more difficult in prac-
tice to achieve a true constant-current
supply than it is to build a constant-
voltage supply circuit.

Even if a true constant-current sup-
ply were built and used in experimen-
tal design work, it would not necces-
sarily follow that circuits designed
and tested with such a power source
would operate satisfactorily in practi-
cal equipment where a constant-cur-
rent source could not be used.

With these points in mind, it was
decided to design and build a conven-
tional power supply but with a few
important modifications. These modi-
fications are apparent in the schematic
diagram given in Fig. 2.

Circuit Description

A transformer having a 117 volt and
a 6.3 volt secondary (T:.) is used to
supply voltage to a half-wave seleni-
um rectifier Rect.,, with a selector
switch provided to select which of the
secondary windings is employed (8.).

Selector switch 8. also sclects the
proper multiplying resistor (R: or B))
to use with the 0-1 ma. meter M, so
that a voltmeter having a full-scale
reading of either 10 volts or 100 volts
is formed. The meter is connected
across the output terminals of the
supply and thus permits determining,
at all times, exactly how much volt-
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By LOUIS E. GARNER, JR.

age is applied to the circuits being
tested.

The filter circuit employed is con-
ventional, consisting of a ‘pi” type
filtter made up of CH,, C,, and C.. R;
is used to prevent current surges as
C, charges (which might damage the
selenium rectifier).

In order to provide a continuously
variable output voltage, the primary
of T. is supplied with a.c. voltage from
an adjustable autotransformer, T:.
This transformer provides a.c. voltages
from 0 to 135 volts.

With this arrangement, the d.c. out-
put voltage obtained is adjustable
from O to about 8 volts with S; in the
*Lo” position, and from 0 to over 100
volts with 8. in the “Hi" position.

Since the autotransformer used (Th),
a ‘“Powerstat” Type 20, can supply
currents up to three amperes, consid-
crably more than is required by the
d.c. supply, a standard receptacle, SO
was placed on the back of the chassis
to provide a.c. voltages from 0 to 135
volts. Switch 8. is provided to cut off
the d.c. power supply when the unit
is used only as a variable a.c. voltage
source, and thus obtaining the full
power output of the autotransformer.
A 3-ampere fuse is provided to protect
the brush in the center arm of the
autotransformer from damaging over-
loads.

Switch 8, is of the “lock-in” push-
button type and is mounted on the
rear of the chassis, along with recep-
tacle SO..

If the reader wishes to duplicate
the unit deseribed, but does not care
for the variable a.c. voltage feature,
receptacle SO, and switch 8: might
well be omitted. In such a case a
smaller “Powerstat” (Type 10) might
be employed, at an appreciable finan-
cial savings.

However, the author has found that
the variable a.c. voltage feature is
well worth the added expense and
space requircments of the larger
“Powerstat.”

Since a 3-ampere current rating is
ample to handle many types of elec-
tronic ecquipment, even including the
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majority of TV receivers, this feature
permits the user to check the opera-
tion of a.c, (line) operated equipment
under conditions of “high” and “low”
line voltage.

The remainder of the circuit is con-
ventional, consisting of an “on-off”
power switch, 8;, and a neon pilot
light, PL,, with its dropping resistor
R..

Construction Hints

Construction and wiring of the tran-
sistor power supply are conventional
and straightforward and no special
precautions need be taken. It is sug-
gested, however, that both the nega-
tive (minus) and positive (plus} out-
put terminals be allowed to “float”
above chassis ground.

Reasonable care should be exercised
when working with the more expen-
sive components, the meter and the
“Powerstat.” No attempt should be
made to mount either of these com-
ponents until all chassis and front
panel drilling and punching have been
complicted. Excessive vibration could
damage the meter movement, and a
slip of a drill or other tool could easily
damage the exposed windings of the
“Powerstat.”

Considerable modification of the
basic circuit is possible to meet the
specialized needs of different cxperi-
menters. For cxample, the possibility
of omitting the variable a.c. output
feature and using a smaller autotrans-
former has alrecady been mentioned.
Other modifications follow:

Should the prospective builder pre-
fer a vacuum-tube rectifier to a scle-
nium rectifier, such may be used. A
scparate filament transformer should
be provided and connccted directly
ucross the line terminals on the in-
strument side of the power switch.
Do not conncct the filament trans-
former primary in parallel with the
primary winding of T,»—with such a
connection, the filament voltage will
vary as the output voltage is adjusted.

The author would have preferred to
use a transformer having a 117 volt
and a 12.6 volt sccondary in place of
T:, but was unable to obtain such a
transformer locally. If the builder has
such a transformer available, it is
suggested that he use it in place of
the one specified in the parts list,

A meter having a full scale reading
of 1.5 ma. might well be substituted for
the 0-1 ma. meter used by the author,
thus providing full-scale readings of
15 and 150 volts. A number of these
meters were available on the surplus
market and the reader may be able
to find one at low cost.

Still another modification is to pro-
vide an additional rectifier and filter
circuit so that both “Hi” and *“Lo”
d.c. output voltages are available si-
multaneously (S; would then be used
only in the meter circuit). This ar-
rangement might be found preferable
by the individual builder for some ap-
plications. The *“minus” (or ‘“plus"”)
binding post could he made common to
both outputs, or two complete sets of
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R

OUTPUT

R\—220,000 ohm, Y3 w. res.

Rg—100 ohm, V5 w. res.

Rs—100,000 ohm, Vo w. res. = 5% or beuer
R—10,000 ohm, V5 ». res. = 5% or better
Ci==20 ufd., 150 v. elec. cond.

Cor—40 ufd., 150 v. elec. cond.

CH,—10 hby., 50 ma. filter choke
PL,—NES! neon bulb

SO,—Chassis mounting receptacie ( Amphenol)
M —0-1 ma., 3" panel d.c. meter

Fi\—3 amp. fuse

51 —S8.p.s.t. toggle switch

Sg=—S.p.s.t. push.button switch (rear of chassis)

Sy—D.p.d.t. toggle switch

Rect. —50 ma, selenium rectifier

Ty—Variable autotransformer (Type 20 Power-
stat—see text)

To—Power trans. 120 v. @ 50 ma; 6.3 v. @ 2
amps. (Merit P-3045)

Fig. 2. Circuit of power supply.

output terminals could be provided.

Another modification, useful for
some applications, is to provide a sep-
arate current meter on the front panel
of the instrument so that both *‘out-
put voltage” and “circuit current” may
be read simultancously. If preferred,
however, the basic meter movement
used as a voltmeter may be employed
in this application, with a special se-
lector switch (and appropriate shunts)
provided.

Where the builder plans to retain
the variable a.c. voltage feature, he
might prefer to bring the output re-
ceptacle (or terminals) to the front
pancl and even to provide an a.c. volt-
meter so that the actual output volt-
age may be checked at all times. An
alternative would be to provide an
instrument rectifier to convert the
basic meter movement to an  a.c. volt-
meter, with an appropriate switching
arrangement (so that the 0-1 ma.
meter may be used as either an a.c. or
d.c. voltmeter, or as a current meter)

There is one other modification that
may be preferred by some builders
Where the intended use of the power

Fig. 3. Rear view of power supply.
applications. for exomple. transistors
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Optional modifications are discussed in text.

supply will not require more than 25
volts for any application, where all
work is with junction type transistors
exclusively, for example, an entirely
different type of transformer may be
substituted for T.. A 25.2 volt trans-
former, such as the Stancor type P-
6469, may be uscd, so that a variable
output from 0-25 volts is obtained.

A bridge-type sclenium rectifier may
be substituted for the half-wave recti-
fier specified in the parts list.

Where a single, rather than a dual,
ouput voltage range is provided,
switch S, may be omitted. In addition,
only one meter multiplier resistor
need be provided (25.000 chms with a
25 volt transformer)

Operation and Applications

The transistor power supply de-
scribed is used like any other experi-
mental power supply with but two
important differences in opcration.
First, since a vacuum-tube rectifier is
not used (in the model shown), no
warm-up time is required. The instru-
ment is simply turned “on’” and is im-

{Continued on page 181}

If to be employed exclusively for low voltage
a smaller autotransformer can be used
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Compiled by KENNETH R. BOORD

ttems about club doings this month

as the winter DX scason goes into
high gear.

Austria—Heinrich Philipp, president,
Austrian DX-Club. Landgutgasse 41/
19, Vienna 10, Austria, says responsc to
an item in the August issuc of this
magazine has been great and the elub
now has 134 Austrian and 90 foreign
members (latter are mostly from USA).
The club now issues a regularly month-
ly bulletin in English,; one in German
may be added later. Membership is
free but an IRC should accompany a
request for membership. Plans to issuce
a “diploma for best DX members' soon.

USA—Southwestern Short Wave
Club, Dallas, Texas, now has six regu-
lar members. The group uses a Halli-
crafters S40-B reeeiver with a horizon-
tal antenna 40 feet in height oriented
northwest by southwest. Mike Boone
is president of the organization,

The New England Listeners Club has
started a card-swappers' exchange for
the benefit of SWL’s who wish to ¢x-
change their eards with others in the
USA and abroad. Anyone who wishes
to do so ean send seven of his SWL
cards along with a stamped, self-
addressed cnvelope and five cents in
stamps to cover postage—-to the NELC,
SWIL Exchange, 7 Harding St., Fitch-
burg, Mass. In exchange, the NELC
will try to send the SWIL cards from
States and countries that the SWL
needs cards from. (Rivers, Mass.)

Johnny Alley. Middleboro, Mass.. is a SWL
who tunes mostly the ham bands. both c.w.
and phone. He uses a 35{oot vertical an-
tenna and a 200-foot halt-wave which runs
east-south. Johnny. who is chief operator
of a Citizens station. was a radio opera.
tor in both the Navy and Marine Corps. He
is an associate member of the ARRL and
a member of the ISWL. an English club.

THERE arc quite a few interesting

Around the World

(Note: Between the time this was
compiled and the reclease of this issue,
some stations will have changed to
1wrinter schedules in which cases you
may find broadcasts one howr luter
than listed herein.—K. R. B.)

Afghanistan—Kabw] Radio, 9.975. is
heard in Sweden 1215-1240 with news,
musie. (Nattugglun, Sweden)

Aluska — ALB, 9.200A, Anchorage,
noted testing 1100, fair level with bad
QRN. (McDaniel, Idaho) ALE, 5.900A,
Ketchikan, noted 0005 with poor modu-
lation and slight QRN. {Kippel, Colo.)

Albania—Occasionally, Rudio Tirana,
7.852A, can be heard 1700 with English
to 1730A closedown. (Cox. Dela.; Sut-
ton, Ohio) Noted with Eanglish 1400,
fair level, CWQRM. (Hardwick, N. Z.)

Algeria—Radio Algerie, 6.160, noted
in heavy QRM 1645-1730A closedown.
(Hill. N. H.»

Andorra Rudio Andorra, 5.990A,
noted at good level 1645 with musie.
(Hill, N, H.) Measured 5.985 recently
1739. (Ferguson, N. C))

Anglo-Egyptiun Sudun — Rudio Om-
durman, 6410, noted in Arabic 1145,
fair; heard on 7.100 at 1230, weak and
with CWQRM. (Hardwick, N.Z.) Heard
in Britain on 4.995A to 1430 closedown.
(ISWL, England)

Angolu — CR6RA, 11.862A, Luanda,
heard at fair volume 1545 in Portu-
guese; has gong 1600, then music.
(Cox, Dela.)

Argentina — Bucnos Aires, 15.345,
good level 1145, announcing for LRA.
(Niblack, Ind.) LRS, 11.880, is good
level in Portugal around 1800. (de Mec-
squita e Sousa)

Australiu—VLC9, 9.615, is excellent
0700-0845 to Eastern North America.
(Peterson, Texas; Koch, Ore.) VLMY,
4.920, noted 1030-1100 at good level in
Calif. (Cook) VLBSY, 9.580, noted 0120-
0230, strong in N. C. (Jones) Heard on
15.200 around 1600. (Buehler, Ohio)
VLI6, 6,090, Sydney, N.S.W., is heard
past 0700. (Butcher, Mass.)

Austria — Blue Dunube Network,
9617, Salzburg, noted with news 0405.
(Pearee, England)

Azores—Ponta Delgada, 4.865, heard

{Note: Unless otherwise indieated. all time is
expressed in American EST: add 5 hours for
GCT, “News” refers to Newsciasts in the English
languawe. In order to avoid confusion, the 24
hour eloek, has been used in designating the
times of broadeasts. The hours from midnight
until noon are shown as 0000 10 1200 while from
1 p.m. to midnight are shown as 1300 to 2400.)

The symbol V" fellowing a listed frequency
indicates “varying.” The station may operate
either above or below the frequency given, A"
means freguency is approximate.
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opening 1515 with marches.
England)

Belgium-—ORU, Brussecls, now uses
9.767, replacing 11.850, to North Amer-
ica 1900-2200 ( English from 2000), with
relay still over OTC2, 9.655, Lceopold-
ville, Belgian Congo. (Foster, Ill., oth-
ers)

Belgiun Congo—QTC2, 9.855, is ex-
cellent in relay of ORU, Brussels, to
North America 1900-2200. (Rambo,
Md.; Pepper. N. C., others)

Bolivia—CP38, La Paz, lists frequen-
cy now as 9.440; however, was meas-
wured on 9.442; closes 2130A. Officials
say plans to relocate in about a year.
{Ferguson, N. C.)

Brazil—ZYBT, 6.095. Radio Difusora
Sao Paule, heard in Portuguese 2100,
closing 2200, fair level with some side-
band QRM. (Hardwick, N. Z.) ZYET,
4.825, Radio Ecuadora de Parnaiba,
noted 1730 with “A Voz de Brasil” re-
lay: CWQRM. (de Mesquita ¢ Sousa,
Portugal)

British Borneo — The Broadeasting
House of Radio Sarawak is a beautiful
white building situated on a hilly place
in Kuching, on a site in “Rock Rock,”
opposite the Sarawak Muscum grounds;
the people of Sarawak are very proud
of this, their new building, because it
is the first Broadcasting House erccted
by the Government for its people. At
present, Radio Surawak broadeasts on
4,860A with 5 kw. at 0530-0830A. (Mal-
mo DX-aren, Sweden)

British Guiana—ZFY, Radio Deme-
rara, Georgetown, seems as low as
3.250 lately; has fairly good signal when
closing 2115-2120A. (Cox, Dela.) The
5.918 outlet, 2 kw., is scheduled 0445-
1445, while 3.255, 2 kw., is listed 1445-
2115. (WRH)

British Honduras—zZIK2, 3.300, Radio
Belize, noted closing 2246A. (Hannon,
Mich.; Peterson, Texas, others)

Bulgaria—Radio Sofia, 9.700, noted
with English to North America 2000-
2030; announces English for Europe on
7.670, 7.255A at 1500-1530, 1630-1645,
1715-1730. (Salovey, N. Y.; Jacobson,
Ill.) Is good on 9.700 in English to
North America 2300-2330. (Pepper,
N. C., others)

Canada — VESAI, 9.540, Edmonton,
Alta., logged 2200 with news; weak
level, heavy QRM. (Hannon, Mich.; De
Mann, Minn.) Heard with news 0900.
(Koch, Ore.) CBUX, 6.160, Vancouver,
Brt. Columbia, heard 1030-1100. (Cook,
Calif.) CBNX, 5.970, St. John's, New-
foundland, noted 2100 in heavy QRM

(Continued on page 147)
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Its New! 3Yearsin Development
‘T&U;NQW READY FORYOU!

New Equipment! New Lessons! Enlarged Course!

SPRAYBERRY PRACTICAL TRAINING IN

- RADIO-TELEVISION

"‘\ 3 NO OBLIGATION TRAINING PLANS

You have NO MONTHLY PAYMENT CONTRACT to sign
... pay for this outstanding training as you learn!

The complete facts are so bix and so imporiaut to any man seeking
training in Radio-Television that | uree you to mai_~he coupon he-
low at ence for my big all-new 56 page FREE CATALOG and
FRIEE Sample Lesson. Get the full story of this remarkable new
Frank L. Sprayberry and up-to-the-sceond Training Plan. You'll read about my 3 NO
President. Sprayberty  QULIGATION PLANS or “packased unit” instristion for both
Academy ol Radio beginners and the experienced tian. You'll learn aow [ ean now
prepare you in as little as 10 MONTIIS to take your place in this fast mo~inZ big money
industry as a Trained Radio-Television Technician, You'll sce that you -ake no risk in
enrolling for my Training beeauze you DO NOT SIGN A BINDING TIANL PAYMENT
CONTRACT. I have been training suceessful Radio-TV techuicians for 22 years . . . | tan
prepare yoil, 100, to Zet into your own protfitable Service Shop or a moud paying joh.
even if vou have no knowledse of Radio-Television. Mail the conpon . . . I rush full
information FRIZIZ and without obligation. (No salesman will eall.)

NEWEST PRACTICE AND TRAIN ATHOME
DEVELOPMENTS | WITH 25 NEW KITS OF EQUIPMENT

You get valuable practical experience In construetlon. test-
ing and shop practice. You bulld a powertul 2 band superhet
raclio. the all-bew 18 range Sprayvherry multitesler. the new

wabho
>— camasmenn ACRDUAY OF

Your training cov-

ers U H F, Color sprayherry Tralnlng Televislon receiver, slgnal generator,
A signal tracer amd many other projeets. All equipment is
Television, F M, yours te usc and keep . . _ and You have practically every-

thing aecdwl to set np & Radlo=Television Service Shop.

Oscilloscope
All your training I8 IN YOUR HOME In spare hours.

Serwtmg. High Keep on with your present Joh and income while [carning.
Fidelit I f1elp you earn extra spare time nwoaey wt lle you learn. If

Y Sound you expect to be In thie armed forees later, there 1s no hetter
and Transistors. preparation than praetical Spryberry Rudlln-Television

training. Rush eoupon below for ali the lacta—7i REL]

SPRAYBERRY ACADEMY OF RADIO

111 NORTH CANAL STREET, DEPT. 25-R, CHICAGO &, ILLINO1S

SPRAYBERRY ACADEMY OF RADIO  MAIL THIS COUPON FOR FREE
Dept. 25-R, 111 N. Canal St., Chicago 6, Il FACTS AND SAMPLE LESSON

Please rush oll information an your ALL-NEW Radia-Television Train-
ing Plan. | understand this does not obligote me and thot no soles-
man will call upon me. In¢clude New Catalog and Somple Lesson FREE.

T ommnonr | CATALOG AND
“:'(\'\de\ev'\s"\on B\ REE sampie Lesson

ttush eonpon for my eatalog

Py vt “lHow to Make Moncey in ge.
RAINING ? Radio-Te evision”. PLUS an PR %
actual sample Spravberry
Lesson without obligation—-ALL Address.
FRELE. Mail coupon NOW!
City____ Zone. State.
- - - - T e el
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Buy PEERLESS |
and KNOW ‘
you're right!

e .-r‘-.'-'--‘r:-.j‘,l

The PEERLESS Catalog is
constantly improved

New items added as developed showing tuning accuracy, are

N FM tuner which is equipped with

two meters, one to indicate signal
strength and the other to indicate the
exact  center-of-channel  for micro-
accurate tuning. is the latest offering
in the Fisher Radio Corporation line.

The Model FM-80 tuner's signal
strength meter can also be used for
orientation of the antenna to achieve
optimum performance.

Mounted on the lront panel are not
only the station selector and a.f.c.
controls but also a variable sensitivity
control. This latter permits exact ad-
justment of sensitivity to the require-
ments of the location, based on the
prevailing signal strength.

The tuner uses the Armstrong sys-
tem with two L. stages, dual limiters,
and a cascode r.f. stage. Full limiting
is obtained even on signals as weak as
1 microvolt. There are dual antenna

UR
RELY ON YO
PEERLESS CATALOG

Obsolete items removed

Consistently 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 produgt is a
quality product. Keep your PEERLESS
Catalog and latest price list handy.
It's up-to-date. It's DEPENDABLE.

Underchassis view of tuner showing the

If you don’t have the latest PEERLESS
Catalog, write for it today!

PEERLESS

Electrical Products

A DIVISION OF

9356 Santa Moanica Blvd., Beverly Hills, Calif.
161 Sixth Avenue, New York 13, N.Y_
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THE MODEL FM-80 TUNER

Front panel view of the new Fisher Model FM-80 tuner. ’

Two meters, one to indicate signal strength and the other

features of this unigue unit.

inputs, one for T2 ohms and one for
300 ohms balanced.

Sensitivity is 1's microvolts for 20
db of quieting on the 72-ohim antenna
input and 3 microvolts for 20 db of
quicting on the 300-ohm antenna in-
put. The chassis is completely shielded
and shock-mounted with full shield-
ing of the tuning condenser to elimi-
nate microphonics and noise from
accumulated dust. The double-shielded
1.f. section recluces oscillator radiation
and provides maximum r.f. perform-
ance.

The tuner has two bridged outputs.
a low-impedance and a cathode-fol-

lower type, permitting output leads
up to 200 feet.
The set uses 11 tubes. It is self-

powered and the entire unit is housed
ina 12%"” x 4” x 8'"” chassis which
weighs 13 pounds.

shielding and component parts layout.
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The New

SYLVANIA

TELEVISION SERVICE

03CILLOSGOPE

TYPE
A03

A High Quality, Extremely Sensitive, DC Coupled, All-
Purpose Oscilloscope Created Especially for the Labo-
ratory Design and Servicing of Television Receivers.

FEATURES
1 Identical DC Coupled Horizontal and Vertical Amplifiers.

Engineered by

SYLVANIA P Vertical Sensitivity — .01 Volts (10 millivolts per inch).

1 Horizontal Sensitivity — .02 Volts (20 millivolts per inch).

®

1 Horizontal and Vertical Sine Wave Response — Flot from
0 to 500kc. +0-2db.

Styled by

1 Hard Tube Sweep Circuit — Linear Sweeps from 5 cycles to
SUNDBERG 50 kc. Two Preset Television Sweeps, 30 cycles and 7875

& FERAR cycles.

1/ Six Volt RMS Calibrating Voltage and a Sawtooth Sweep
Voltage Available on Front Panel.

e
L Frequency Compensated Attenuator.

Be Ready for Color TV W 7-inch Cathode-Ray Tube.
when it comes! Available through your
Use it for monochrome SYLVANIA RADIO TUBE DISTRIBUTOR

. YLVAN IA

TEST EQUIPMENT
Sylvania Electric Products Inc., 1221 W, Third St., Williamsport, Pa.

in Canoda: Sylvoma Blectric {Caonada) Lid., University Tower Bidg.,
t. Catharine St., Montreol, P. Q.

RADIO YEI.EVISION.- LIGHTING +« ELECTRONICS

November, 1954 7%
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Mac's RADIO
* SERVICE SHOP

By JOHN T. FRYE

could be seen on every hand.

Bloated dark gray clouds rolled
endlessly overhead; the northwest
wind had a sharper bite to it; and the
oil furnace in Mac's Radio Service
Shop, nudged by the chilling thermo-
stat, had awakenced from its summer
hibernation and quictly taken over
its task of kceping the rooms warm
and cosy.

Mac and his helper, Barncy, had
plenty to do, but by mutual conscnt
they were taking a short break. Mac
was perched on a high stool tilted
precariousty back against the wall,
and Barney sat dangling his long legs
over the edge of the radio service
bench.

“Hcy, Mac,” the youth said sudden-
ly, “Last night I got over to Margie's
early for our date, and I had to wait
while she put on her face. This takes
no little while, considering what a
nice face she has to start with; so I
spent the time threshing through the
magazine rack. Her old man is an ap-
pliance salesman, and the magazines
were mostly those published for ap-
pliance dealers. I couldn't help notic-
ing that sevcral editorials and articles
in them were devoted to what was
termed ‘the scrious problem of dis-
count houses.” Scems these are stores
that scll nationally advertised refrig-
crators, dryers, washing machines,
ironers, toasters, radios, TV sets, and
cameras at a considerable discount
below list price to the general buying
public.

“A typical store of this kind cuts
overhead to a minimum by doing away
with all plush store furnishings, em-
ploying only a few ‘order takers’ in-
stcad of several trained clerks, and
omitting all service and store guaran-

UUTRIDERS of approaching winter

DISCOUNT KOUSES

tees. The customer walks into onc
of thcse stores, picks out what he
wants from factory-secaled cartons sit-
ting on bare tables, pays the price
asked-—which is usually twenty to
thirty per-cent below list—and walks
out. His purchase is then his baby.
The only guarantee he has is that
provided by the manufacturer, and if
anything goecs wrong, he can cither
have it repaired at his own expense
or rcturn it to the factory for a pos-
sible adjustment. In spite of this, the
inducement of the lowcer prices draws
enough customers to worry the heck
out of regular dcalers.”

“I mcntioned this to Margie’s pop,
and that was a mistake. He imme-
diately got all stcamed up and started
explaining to mc what an evil thing
discount houscs were. By the time I
finally pricd myself loose from him,
we were ten minutes late for the be-
ginning of the feature picture.”

“I know what you are talking
about,” Mac drawled. “Life ran a
story on the subject two or three
months back. They mentioned this
discounting was rearing its ugly head
cven in automobile selling.  All the
time I was reading the article, though,
I kept thinking that if miscry really
did love company, this dcvelopment
ought to make the service fraternity
feel real good.”

“How’s that?”

“Simply because¢ we have been liv-
ing with this ‘new' problem for sev-
cral years. In practically every large
city there is a radio parts house that
will sell at wholesale prices to any-
one who walks through the doors or
who will send in a two-cent postcard
for a catalogue. In other words, any
one of our customers can buy con-
denscrs, tubes, resistors, TV antennas.

www americanradiohistorv com

and so on, from onc of thesc places
for the same price we have to pay our
distributor. Now and then this leads
to some amusing coxpericences.  For
cxample a customer will slyly intimate
he is ‘on to’ our little gamec; then
he will triumphantly whip out one
of these wholcesale catalogues and point
out where he could have boucht the
tube for which we charged him two
dollars for only a dollar-twenty—plus
postage, of coursc.”

“What do you do then?”

“EXxpress surprise that hce could be
So naive as to think we should scll
parts for the same price we pay. 1
ask him if he knows of any other
store that does this--and stays in
business. As gently as possible, T dis-
abuse his mind of the mistaken idca
that the differcnce between list and
net prices on the parts we install con-
stitutes ‘something extra’ added on to
a legitimate charge for a scrvice job.
I explain that scrviece charges are not
just numbers plucked out of thin air
but are rcalistically geared to hard
facts and figures in the service busi-
ness. The gross profit in thosc
charges must do three things: (1}
cover all overhead cxpenses such as
rent, light, telephone, fuel, truck ex-
penses, insurance, advertising. denro-
ciation, wages for you and Miss Per-
kins, and so on; (2) provide a reason-
able return on the capital I have
invested in instruments, furnishings,
truck, service library, and parts stoek;
and (3) give mc a fair salary for do-
ing secrvice work and operating the
busincss.

“Money to do these things comes
from just two sourccs: first, there
is the actual service charge for do-
ing the work; sccond, there is the dif-
ference betwcen the list price we
charge for the parts we put in and
what these parts cost us. Income
from both sources is anticipated in
drawing up our scale of service
charges. If income from one source
disappears, the income from the other
sourcc must be hoosted to take care
of the lost revenue; otherwise, we
should soon find that we were not
making money at all but were just
handling it.

“We do everything we can to buy
parts as cheaply as we can without
making any sacrifice in quality. Quite
often we buy in quantity to get a bet-
ter discount. Sometimes one distribu-
tor will offer a better discount in an
effort to get new customers. What-
cver saving we accomplish through
wise buying is actually passed on to
the customer in the long run through
the reduction we are thus able to
make in our service charges. It does
not take any great intelligence to see
that if we did not make a profit on
the parts we should have to raise
those service charges considerably to
achicve the same net income from the
same amount of time and cffort ex-
pended.”

“You mean that if a guy brought
in some filter condensers and wanted

(Continued on page 86)
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100% of all FP
mean_nectd  Capacitors

. Jp 234 T
W MALLOR)Y

There is only one FI> Capacitor...and that
is the Mallory I'P.
Designed by Mallory...introduced by Mallory

.« available ondv from Mallory ... I'P Capa-
citors have a combination ol leatures that are

exclusively Mallorv—

85°C construction
Ability to handle high ripple eurrents
Well suited lor voltage doubler eircuits
Ideal for use with selenium rectifiers

L% Genuine fubricated plate anode

% 3 Corresive impurities held to less than
‘ 1 5 7 parts in 10 million
d | ‘ : Loug shelf life
%@ v : Long service life
. 4 Tast, twist prong mounting
b Standardized can size

When you want FP Capacitors . ..

specify Mallory. Why accept imitations

when tke genuine FP's cost no more ?

MALLORY

CAPACITORS « CONTROLS ¢ VIBRATORS « SWITCHES « RESISTORS
RECTIFIERS » POWER SUPPLIES + CONVERTERS » MERCURY BATTERIES

APPROVED PRECISION PRODUCTS

P. R. MALLORY & CO. Inc., INDIANAPOLIS &6, INDIANA

=% ~ 5
?\' _ 4\, p ;\ g
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" EXCELLENT FOR

I .
o, The CHRISIWASGIFT  w ot

P

%”g servicemen, hams 0f e
W experimenters

S that has ev erything for

Perfect gift to give or receive . . .

useful all year ‘round. Euch kit includes :

* Weller 8250A Scldering Gun—
250 watts

® Famous Kestor Solder—general
purpose spool

e Soldering Tip—for all kinds of
soldering

® Smoothing Tip—for mending
ond sealing

e Cutting Tip—tfor plastic tile, etc.

e Wrench —for tip interchange

® [nstruction Booklets—handy
soldering and homecroft hints

® Metal Case—for storage and
carrying

Nothing else 10 buy for soldering, sealing, cutting,

mending, joining and smoothing. R‘s n|STRlBUT0Rs
SEE NEW WELLER GUNS & WITS N CLECTRONIE PA )

¢ New, Compoct Design
® Heats in 5 Seconds
e Over 100 Wotts
e Trigger Switch Control
¢ Dual Spotlights

only $ffss..

MODEL 8250AK

An ideal soldering tool for shopor home.
No other soldering gun or iron offers
the professional quality, pracucal fea-
tures and low price of the Weller JuNIOR.

=
ZN

ELECTRIC CORPORATION
810 Packer St., Easton, Pa.

SOLDERING GUNS * SOLDERING KITS * POWER SANDERS

suUY
Convert to UHF for only... "

New WEST“IGHOUSE UMHF Tuner

lifetime. Now you
ASenm‘mnal v_mu‘::?’;
in conjunc
e In L ALL-

ubes ang E
asy
ALONE woRTH $3.50 to-follow Schematic,
CONCORp RADIO
2!();9! N1y
% deposit with C.0 e et
i (a1 " S .
€ase sond NEW 1955 CONCORD ct:,:'s.m:
NAME .

ADDRE \ =

131

ity of
2 lous!! The opportuni
e Foanbv:v: to UMF for only 53.9150. —
:\in:sg UHF Tuners ar¢ deslqne?u 2

ne
with your present YHF tuner o

S Verey Sy My

= CONCORD RADID » 53 VESEY ST. = Sk LW
NEW YORK 7. N Y. « Dighy 51132 & —==

=3 C!Ty

——— SIAlf
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NEW MIXER—FADER

Details on a new audio

component which is designed
for professional use as

well as home applications.

F' INTEREST to all who use record-

ers. whether tape. wire, or disc, is
the new mixer-fader unit being offered
by Fisher Radio Corporation as its
Model 50-)M.

The new unit offers facilities of pro-
fessional quality for the bhlending of
two signal sources of equal or different
strengths. The action of the two con-
tinuously variable channel controls
makes it possible to use the unit for
fading smoothly from one channel to
the other without any switching noisc
or interruption of either signal.

The Model 50-M is all-electronic and
thus avoids the inherent limitations of
the non-electronic, passive-resistive
mixer. There is no insertion loss and
hence there is no impairment of the
signal-to-noise-to-hum ratio of the
audio output.

The unit has two high-impedance in-
puts; a low impedance. cathode-fol-
lower output whieh ean be used with
lead lengths up to 200 feet; additional
10 dbh amplification available by short-
ing out one resistor; low distortion and
low hum level; self-powered; and a
strong, attractive housing.

The Model 30-M can be used with
any combination of radio-phonograph,
phonograph, preamplifier, equalizer,
recorder. p.a. system, and TV receiver,
It ean be used in broadcast stations
and professional recording studios as
well as in home applications.

The unit may be used as a fader by
operating the two channel levers si-
multaneously. The normal action of
the levers is in opposition so by de-
pressing both simultaneously, the sig-
nal of channel 2 will fade gradually
and uniformly, while channel 1 will
increase to maximum. 30—

Over-all view of Model 50-M mixer-fader.
It can be removed ifrom case if desired.

RADIO & TELEVISION NEWS
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g@g @EE @P@ AQO |

o e e jNhere will You;e < _—=
n ELECTROMYL S

6 Months from Tode y?

ADD TECHNICAL TRAINING to your practical experience

et Your FCC License In A Hurry|

W-—

WE GUARANTEE

TO TRAIN AND COACH YOU AT
HOME IN SPARE TIME UNTIL
YOU GET

YOUR FCC LICENSE

If you have had any practical experience
—Amateur, Army, Navy, Radie repair.
or experimenting.

HERE IS YOUR
GUARANTEE
1f you fail to pass your
: ial License exam
pleting our
guarantee u::
e your tramnin
u.\dt’]'iﬁo.n:ﬂ cost :c(
kind, untl you s
::‘s’sh.:lly obtain youfr
ial
'::’T&n;::.a first sit l’l‘(_n- this
examination with 23
days after completng

COUTSE-

TELLS HOW- Employers make
JOB OFFERS Like These

to Our Graduates Every Month

Letter from notionally-known Airlines, "'We wavld also oppreciate if you
wavld place the following odditional odvertisement in your bulletin—Wanted
—Superintendent of Communications Salary $é64.6¢4 per month.’

Letter from notionally known manufacturer of high quality AM and FM trans-
mitters, "We ore very much in need ot the present time of radio-electronics
technicions and would oppreciate ony helpful suggestions that you moy be
able to offer. Salary up to $412 per month to start.”™

These are just a few examples of the job offers that come to our office

periodicolly. Some licensed radioman filled eoch of these jobs . . . it might
hove been you!

HERE'S PROOF FCC LICENSES ARE OFTEN SECURED

IN A FEW HOURS OF STUDY WITH OUR COACHING
AT HOME in Spare Time.

Name and Address

. License Lessons

ee Worthy 2

Cl_!'Z'Iﬂ;/,EWi’Ishitrc St.. Bakersfield, Calif, ed]fhons L
iffor . Vogt. ist

S Box ll};&.rbnni';:. Fla, Cl 20
rancis X. Foerch. t
38 Beucier Pl.. Bergenfieid, N. J, L=t Ehons S

S Sot. Ben H. Davis. ist Phone 28
317 North Roosevelt, Lebanon. HI.

Albert Scheell, 2nd Phone 23
118 west [1th St.. Escondido. Calif.

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
CARL E. SMITH, E.E., Consulting Engineer, President
Desk RN-70, 4900 Euclid Bldg., Cleveland 3, Ohio

November, 1954

ThenUse our Amazingly Effective
JOB FINDING SERVICE

Our Amazingly Effective
JOB-FINDING SERVICE
Helps CIRE Students Get Better Jobs

GETS AIRLINES JOB

Due to vour Joh-Finding Serviee
gountry, and 1

hanie

1 have been Ectting many offers
have taken a joh with Capital Adrlines 1o Chicage,
Harey Clare, 4537 %, brexel Bivd..

rom
Me

GETS FIVE JOB-OFFERS FROM BROADCAST STATIONS
Chlef Engineer's Bulletin® {1z a grand way of ohtalnin
s who have obtained their 1st class liecnse. Sinre my nam
1 ve recelved calls nr letrers from fve dtatiohs in the southetn
nowe eniplayed as Transmiver Engineer a1 \WMMT

“Your

bas Leen
Lates.

and

N
Elmer I'owell

GETS CiviL SERVICE JOB

1 have ohtatned a positlon ar Wri

Base. Dayion. Ohlo. as Junlor Elerttonle Fandpment Repa

Your FCC Ticket is recognized by mosf em-
ployers in the elecironic field as proof of
your fechnical ability.

CLEVELAND INSTITUTE OF RADIO ELECTRONICS

Oesk AN-70. 4900 Euclid Bldg.. Cieveland 3. Ohio
{address to Desk No. te avoid delay)

/ I want 1o khew how [ can get my FCC

tleket ih a pinlnum of

e time. Send me vour FUEE Lookter, w oo 1'% FCC License

9 Esaminations’ (does nnf cover exams for Amalcur lLicenscl, as

well an a snmhile FCC-ty exahy wmwl Th oz new booklet,
“Money«Making FCC licenke Informatid

Be sure to tell me about Your television engineering Course.

Name
Address ...,

City. .. Zone Riate.

Special twition rates to members of the U, S, Armed Forces.
For prompt resulls, seit air mail

8
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Box 274, Sparta. Tenn.

Here are a few recent examples of Job-Finding results:

11 aver
15 a Radi
i 1

employment for your

the
am

it-Patterson Atr Foree

tr-

man. The Employme: Wion you preparcd for me h
a lot 1o dn ulth me ni th sLriuble position
Charles 1. Lool 1516 1icnesee Ave.. Da¥lon, Ohin,

3
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1act No rererence  HENECERER
At FLYBACK TRANSFORMER IS

be removed and Ce, 220 ppfd., substi-
NEEDED when using Hot Chasis

tuted.
:( the ﬂlflﬂl-il'lﬂ new Many of the inexpensive TV re-
LETESTIG Ack TESTER (RN

INSTRUMENT CORP. of the a.e. line is connccted to the
chassis. It not practical to simply
connecet the separate audio amplifier
to the regular TV chassis ground in

| these receivers. To overcome this
difficulty, the simplest solution is a
power linc isolation transformer for

[ the TV set, thus making the chassis
no longer “hot" and simple chassis-
to-chassis connections can then be
made.

Another solution is to use an audio
transformer between the TV set and
the hi-fi amplifier. The drawback of
this scheme is that a good imped-
ance match as well as satisfactory
frequeney response is required from
the transformer and this means a
fairly expensive unit. If the hi-fi

| amplifier tone controls have sufficient
range to compensate for some loss at

| the high and low end, a regular in-
terstage audio transformer can be
used. The plate winding is connected
between the tap-off point and ground,
through the coupling condenser, to
avoid loading the d.c. circuit. The
grid winding can then be wired be-
tween the amplifier input and ground

Shows a single
shorted turn!

A greatnew step forward in elec-
tronic testing! Now for thefirst
time, a flyback tester that tests
GOOD flybacks as well as bad!

6 BIG REASONS
WHY TELETEST IS BEST

1.It's relinble...previous testers often gave bad
reldlng\ on a good flyback transformer, Now
Teletest indicntes a transformer’s exact condi
tion: goocd or bad. 2. Checks continuity AN}
tests yokes, width coils, and linearity coils for
shorted turna, including a xingle shorted turn,
3, Checks Ayhack under full operating voltage
without danger of shock. On previous testers,
shorts at operating voltage might not show !l
100V. &, Needs no reference flyback...other test-
ers need a known good reference flyhack of the
exact type as the one heing tested. 5. Tests
color flybiacks without a reference unit...other
testers need an expensive color flyback as a ref-
erence. 6, No calibration adjustment required.

See it today - $44-95
at your jobber.

The Wm**f-:/

After They Tried Them All

ey without danger of shorting the a.c.
S THIS IS THE ONLY line. In this arrangement it is safest
! o”fna"‘“ﬁtf 24 FL!.BACK TESTER USED :;:) lc'_);\z;tc tthc- daudio‘dtransfgn‘mm;1 ?‘t
o w® = e sct and avoid running “ho
J"/: BY SERVICE MEN AT: wires outside the cabinet. The lat-
ter hook-up can cause a.e. hum in
JOHN WANAMAKER | the sound, the remedy for which is
SUNSET APPL'ANCES usually a simple reversing of the
WINSTON APPLIANCES | p]l.l:“g of either the TV set or the am-
plifier.
AND MANY OTHERS From the foregoing it should be

apparent that feeding the TV sound
to a hi-fi amplifier is not a difficult

Write for information if your jobber job once the right connections are

does not have Model FT 100 known. 30
INSTRUMENT CORP. Fig. 3. Partial schematic of the gated.
31-01 Linden Place I beam FM detector used in many TV sets
Flushing, New York today. Two condensers must be added to

| | this circuit, as shown below. and conden-
ser C: must be removed when feeding to

ic"i’gi"ﬁf;fgﬁ"iiis‘:u"s RM)'O GON]RUI_ YOUR MODH_ ":‘i‘?.":’s an external high-fidelity qudio amplifier.

f b0 cormacor 19 |

NEW LIST! MANY ADDITIONS! g 98 [eg now sy sourc | s-«sn.gﬁ&%n:;s
Send StamPed. self addressed envelope for 3 ources - $1.00
List C Add 28c¢ for chart expPlaining AN ua-_ AGIO CONTIOL Of |
romenciature. Lumm s.':.".,"“ | ‘0 D | [, u| ___|{_
R. E. BOX 1220 15, :mc:v:vooae.- j i
T r OWTROL ACTUAI TT GARA
GOODHEART  BEVERLY HILLS, CAL. A ASkabY e O SAITE o PSS B0 o0, et e 1A $1.00 * 2a0v
IADIOMODEIS 00! 3 DI'T RY IALTIMOII L MAI"AND I

NOW ON SALE
POPULAR ELECTRONICS
| 0%45" _;_

A New Magazine on Practical Electronics = ws
for the 5600
Hobbyist, the Experimenter and the Novice

+150v
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"NEW 1955

7@@m PEAK~TO-PEAK

RINTE
Hew P VIVM CIRCUIT

y ! remendo’

an ns Heath- New 6AL.5 .
One of the ihe new 19.||| ela S A\éd full wave recti-
nents 1 4 eiched T rin mput eireuit
prover € an srinted mits f it per-
Lits is the use O o hoard, Printe Al tl scale peak-to-peak
Ti" & asu remoen :
i ranges ts. Seven

Upper limits 1000

" ‘ | volts peak-to-peak. Just
Lion Sill\l)llflcal||{:3I|‘\(l‘lhclllsﬂ\vﬂ ‘;’l e o ebind s
Lo ilization. ane the e e, 1 e

d i ‘-
mg TV erreuit ol
chflcks. Precision
voltage divider limits
IIMS evel 10 150 volte
rer:tv‘ef""s overloading the
mit AC thS" s upper
‘ 1500 voits—furthor e
3 b ine S—further pro-
‘mll‘(‘l’:“y He-ﬂ‘hk““w“t and circuitry
e T athiit Against AC flagh.over or
erct o Another definite

le of continuin
_Hoathln_f. design leadershiﬁ
in the kit instrumeny field

: { design- »any ofie®
sirumen comyg "~
b 09 nodert printed

voltage
resistor

hasis.
pioneer @
design.

Yew 3
UTILITY SCOPE
[ ]

"/ READABILITY PANELS

By

Pew STYLING
Pleeas COLOR

New styling and color-
ing 18 reSpmgslMu for
tremendons improve-
ment in Heathkit ap-
pearance, The new in-
steutnent  yanel color
combination 18 high
definitin white letter-
ng i snl(l ébl:irgm:
i panei abue . -
;oh‘y‘: i8 u highter feather o o o
gray. The satin gold “
baked tn:\m;.;l’ xlv:\bmct

r the W.A-P2 Pream-
{pllifu-r i further indicative nl_lh.c “]‘.0‘1""'
pacesetting trend in Heathkit styling.

The new 3° Scope is a ““nat
ural” for the well rounded line

of Heathkit instruments. Stnall

in size. 11347 deep, 6! ." wide,
91" high. yet big in perform-
anee. Just think of the value,

an Oscilloscope for $29.50,
Brilliant 1itensity, sharp foc-
using. wide pasitioning range.
\uideal portable Seope lor the
TV servieeman—a secoii! shop
scope—modulation monitor

¢ you hams (deflection plute
terigals i rear of eabinet),
Performance to spare for all
gener:! scope applications. Sce specifieations
on following page.

New 1955 Heath-
kits feature com-
plete panel rede-
sign. Sharp white
letiering applied 10
the heautiful char-
eoal gray pancls,
provide a new high
in readability.
Lettering is casy-
10-reail open style
and panel calibra-
tions are vivilly
clear against the
pleasing solt gray background. New knobs
of exclusive Heathkit design.

in
1
n
ac
Y o
i in
L vl
: \race time cm{ﬂgs Pang 4, ses ¢, Cotagj, O
l(ecnr(iarlci“‘; “c'(“gt)‘y ‘gc' "”'l‘uriy ,re "-‘lith[\»,-? lf,”"lhe ":f
than o '}rcc running "L'atom enty . ('Y Wl“c} '
tabil i ,I or:f Vorly,
a
2 ling, t tronje
and a DEW L rmance. :ldd"' mﬂrt- re ,.OS:""" D the
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ELECTRONIC

SWITCH
KIT

The basic function of the Heathkit
Electronic Switch Kit is to permit

1 uiE
oy, \\\|\ ]
600 \\!\!' \\l\'ﬂ-
Am,  conmy e
E {7 « b
G e 6‘.,!."/ ” ,1(\\\ ‘\“»"_ “-m“ S000 b
v pwn 10

4 1 1, aud

simultaneous oscilloscope observa- (?l‘?‘ﬂ::x" y comtro

tion of two separate traces which

can be either separated or super-

imposed for individual study. This ‘ll/e,"-lr.,

is accomplished through the use of :,,l_'t-,, weprer

two individually controlled inputs wiry PR

working through amplifier, multi- g, 2 for MODEL 5-2
vibrator, and blocking stages. The "q,,,"h

output of the Electronic Switch 18
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

n Electronic Switch has many applications 1o increase
An I Yy apj

the over-all operating versatility of your

It can be used to check amplifier distortion-
-phase inverter circuits-

crossover networks

$23°)

Shpg. Wt
8 |bs

oscilloscope,
audio

to measure phase shift—special

waveform study, ete. 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. Qwnership of this instrument will reveal many entirely
new fields of oscilloscope application and will quickly justify the modest cost of

the Electronic Switch Kit.

Heatlhbcr |
VOlTAGE (AllBRATOR i

KIT

MODEL VC-2

sllso
L ]
Shpg. Wt 4 |bs,

Another useful oscilloscope
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 arc 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
test leads.

RANGES:

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-
bination use of test equip-
ment.

Fearhkit

LOW CAPACITY
PROBE KIT

No. 342

53 5.0

Shpg. Wt. 1 Ib,

An oscilloscope acoessory. the 342 Low
Capacity Probe permits ohservation of
complex TV waveforms without dis-
tortion. An adjustable trimmer pro-
vides proper matching to any conven-
tional scope input circuit. Excellent for
high frequency. high lmpo(lnn('e, or
broad bandwidth circuits. ‘I'he attenu-
ation rutio ean be varied 1o meet in-
dividual requirements.

ﬂfmzééét
DEMODULATOR

OBE KIT

No. 337-C
—— 5350
- % )
| Shpg. we. 1 Ib.
Extend the usefulnesa of your oscil-
loscope by ohserving madulation
| envelopes of IF or 1I° carriers
found in TV and radio receivers.
‘The Heathkit Demodulator Probe
I will be helpful in alignment work,
as @ gain analyzer and a signal
tracer. Easy construction with the
I new mocdern printed circuit hoard.
Voltage limits are 30 volts 1IMS
and 500 volts D.C.

HEATH company

BENTON HARBOR 15,
MICHIGAN
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Mac's Radio Service Shop

(Continued from page 80)

us to install them, you would charge
him the regular service charge for the
job plus the profit normally made on
the sale of new condensers?”’

“That’s it exactly. It is the onl;
way of doing it so that the job can be
made to bring in its fair share of
service income.”

“I don’t think the custometr's gonna
like it,” Barncy said dubiously.

“Possibly not,” Mac agreed with a
broad grin, "but he would like it even
less if I tried to take advantage of a
situation that would cause a reduction
in /s income. You've got to keep in
mind the important commodity a serv-
ice technician has for sale is his know-
how. If he sells that cheap, he is a
fool. It I put in the customer’s con-
densers  at  just the wusual service
charge, I'm guilty of selling my knowl-
edge—-which he lacks, or he would put
them in himself—cheaply.”

“You're right, of course,” Barnecy
agreed. "But who do you think is
really to blame in this discount busi-
ness? Is it the man who operates the
store, the manufacturer who sells to
him, or the guy who buys irom the
store?”

“I blame no one,” Mac said amiably.
“Certainly you can hardly blame the
store operator for scizing an opportu-
nity to make money. Alter all, he
simply depends upon gireatly increased
volume to compensate for the small
mark-up he uses. That's no sin. And
he must be satisfying a real demand or
he wouldn’t be in husiness. By putting
out a complete and well-illustrated
catalogue he enables his customers to
compatre one product with another and
to buy more intelligently. Thesec cata-
logucs are especially helpful to service
technicians who live in isolated arcas
and have to depend upon mail order
service to get all ol their parts.
What’s more, these mail order houses
compete keenly with one another and
so serve to bring down prices.

“Neither ean 1 blame the people
who buy from these stores. It is a
good old American privilege to be able
to drive your pigs to the best market.
If a fellow buys parts that he can in-
stall himself, I have no quarrel with
him. On the other hand, if he buys
them and then expects me to install
them at the same price I would charge
for putting in my own parts, he is go-
ing to be disappointed.

“Personally, I prefer to buy from
my regular distributor for a number
of reasons: first, he goes out of his
wayv to keep me informed on all new
products that come out, even going
so far as to send samples along with
the salesman for my inspection. Sec-
ondly, he conducts meetings for serv-
ice technicians at which leading au-
thorities talk about various problems
in servicing radio, black-and-white TV,
and color TV sets. If I get a little
short of cash, he is perfectly willing
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NEW Teathkit

5" PUSH-PULL

OSCILLOSCOPE KIT

vy

FOR COLOR TV

BRAND NEW DESIGN: The new Heathkit Model O-10 Oscilluseepe would be something
special at any price, but is almost unbelievable at $64.50. Completely re-designed scope
Las broudband amplifiers for color TV work and offers brilhant overall perlormance. w0

Vertieal frequency response within 5 db from 5 cps te 5 me. Lven more astounding, the l{:"“t‘nq{'e Wi,
response is down less than i'y db nt 3.58 me. the colar TV syuc burst frequeney. 11 is "Ono“' s‘:e"mé
essential that scopes for eator work have these broadbuned characteristics. Cyors o O 1
PRINTED CIRCUITS: Two primted circuit boares used in this fine instriment to insure es, 7 00,

stable, consistent performance. Irablems solvedl by pre-engineering of boards, and their ""arr."‘f-:
use guarantees completed unit that will have same charucteristies a8 lab development et ,f.‘;’ﬂl
model. Printed eireuits simplify eoustruetion and save labor, R ,.d‘“)ll;,""
b h il ) New electronie position- Pl Y
NEW SWEEP CIRCUIT: Sweep circuit uperates with exceptionally gowl lineurity from 20 eps to ing controls fof Instan- .
aver 500,000 cps. 5 times the nsual range for scopes 1n this price range. An entirely new CIFCNL ibiro- tanenus, definite posi-
tlonink without bounee MODEL O-10

dueed for the first tine in any Heathk o U

Slnnilried, istands FEATURES: Other oulstanding characteristies of this professional

ton  teehnlgue of ascilluscope are: Built-in 1V peak-to-peak reference for ealibration of
Z:;';”c"ll q“l"'l"“:'{'im' Plastic CRT face-plate; 57 30U 11 CRT; push-pull hor. and vert. deflee-
cons(ruc;ionl ,,,;.ﬁz tion amplifiers: hor. trace width expandable 10 3 times diameter of CR
possible through tube 1 allow ingpection of any small partion of the signal; letlection
the use of a shikle sensitivity. 025 volts per ineh; wiring harness pre-formed and ealiled

Shpg. Wt 27 lbs.

printed circult

oa to save construction thne and insure professional appearanee and

operation. Incorporates efficient retrage blanking. I'requency com-

sensated siep attenuatar at the vertical input. ntire tuhe face use-
able. No folllover an vertical over-loal. Performance obtainable only
itt much more expensive lnboratory models.

Uses 50 PL, 5ARB1. 6BO7, 12BH7, 6136, 12AT7,2-124UT.6X 1, 1V2,and 6C4. Quality components used
thraughout so that outstanding perfartance charael eristies may be nuintained for years 1o come. 'aslic
molded condensers are used in all conpling and ly-pass applieations. The “'new-ook” in Heathkit styling
procluces professional appearance in keeping with the profeasional performagee of this instrument.

Clean, open, under
¢hassls  constructlon
and wiring. Possible
only through use of
hre-eahled wiring har-
ness, and simplited

rinted eircuit
0ards.

NEW

NEW \ Feathbit
g‘, :zé 7 ‘ 5" PRINTED CIRCUIT

3" PRINTED CIRCUIT ‘OSCII.I.OSCOPE KIT
OSCILLOSCOPE KIT ‘ MODEL OM-1

o1 ‘ s 39 5 Shpg. Wt.
24 |bs.
MODEL OL-1 o :
$ ! 9 50 Shpg- Wt. ‘ VERSATILE INSTRUMENT: The
. o ® 15 Ibs. new Maodel OM-1 general purpose

SBP1 CR TUBE

‘ Oscilloscope represents an outstand-
\. ing dollar value in reliahle test equip-
‘/ < e oar ‘ ment. Full 5 inch CRT. Printed eir-
3GP1 CR TUBE “l(";: (I.ﬁ?h ti?l-S\,l‘]I!l: lc‘u,: ltlxl\g‘l o"r.“u t board cuit baards [11r case of ‘:ug&cmhl_v,
\ constant cireuit characteristics, and
New combact utllity Scope—Illght-  New Teathkit Instrument styllng— rugged component mounting. Ineludes ali the Jesign features necessary for
welght—portable for serviee work. eharcoal gray banel witlr high reada- serviccmen. students. experimenters, radio amateurs, cte. Frequency re-
Deficeti bility white lettering. \ sponse of amplifiers Hat within 1 dbh from 10 cps to 100 ke, and down only
on plate term!nals—!deal for i g
ham transmitter modulation monitor- New Heath twin triode sweep gener- 7 db from 10 eps to 500 ke. $weep generator range from 20 eps to 100.000
Ing. ator 15- 100,000 cyele sweep. cps. Also leatures new Heathkit color styling with eharcoal gray panel amd
high definition white lettering for readability even under sulxluerl lighting
EXCEPTIONAL VALUE: The brand new Madel OL-1 1'tility Oscillscope is designed conditions.
especially for portable applications sa that outside servicemen or persens performing field ‘ DESIGN FEATURES: A lull-size, versatile oseillescope at a priee you can
tests can lave the advantages of 4 scope available. Then too, it is ideal for home workshop, afford. Other features are: adjustable spot shape control; RF connections
the ham-shack. or as an “extra’ scope for the serviee shop. It is compact, hight in weight, todeficetion plates: direct coupled centering controls; external and internal
and surprisingly versatile in operation. An ontstanding instrument for the price. sweep and syne; 60 evele line syne: built in 1 volt peak-to-peak panel
Front panel contrals are “bench-tested” for ease of operution and convenienee. rinted vermitml reference voltage; professional appearance of eabinet, panel, and
cirenit board used for constant circuit performance. Assembly timwe cut in hall! | knob styling.
SPECIFICATIONS: Vertical amplifiers feature [requency response within 1 db from 10
eps to 100 ke, aud within 5 db from 5 cps to 500 ke. Vertica! sensitivity .2 volts per inch at ‘
1 ke, with input impedance of 12 mmid shunting 10 megohms.
Horizontal response within | db fram 10 eps to 200 ke, amd within 5 db from 5 cps to
A00 ke. Hor. sensitivity 25 volis per inch at 1 ke, input impedunee of 15 mm{d shunting ’

10 megohms. Sweep generator covers 10 eps 1o 100,000 eps with stable positive lock-in
cirenit. Cathade follower input in hoth vert. and hor. amplifiers: push-pull vertical and
horizontul deflection amplifiers; 3° CI{T: electronic pusitioning eontrols for wide range of c o m p a n y
vertical and herizontal spot Jeflection; provision for internal and external syne; 60 evele

line sweep. New 1nodern color styling and unusual performanee make this inslrument an
outstanding value, B E N T 0 N H A R BO R 1 5 ’
MICHIGAN

November, 1954

www americanradiohistorv com

87


www.americanradiohistory.com
www.americanradiohistory.com

88

Heathbet

MULTIMETER

KIT

The new Heathkit m
must’”’ to complete the instrument Iy

Multimeter is a
N . " ey,
lireup of any well equipped service

shop. liere is an instrument packed
with every (esirable service feature,
many of which are not found in other
Multineters. All of the measurement

ranges you need or want. High sensi- Tu“"{,:(
tivity 20,000 ohms per volt DC; 5,000 Aty
ohims per volt AC. colo

% ADVANTAGES

Complete portability through freedom

from AC line power operation—provides service
ranges of direct current measurcments from 150
microamps up 1o 15 amperes-—can be safely operated
in RF fields without impairing accuracy of measure-

Al
st %
tor pg Preciy,,
g & ol Fog,
""‘a"’:‘;?af”l'eué, .
Ny, A

20,0y

s Ohy, revers
SHII T ber vop  polatitYamat
:00 o) ¥ D@ Wit ‘"r\uﬂ
YOIt 4 Ins pgy ""‘“\?:uh
rest 1€

U
:‘o!::“‘e‘“'o
alc.
<
N MODEL MM-1

ment.

% RANGES

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 nicroamps,
15, 150 and 500 milliamperes and 15 amperes. |iesistances are
measured from .2 ohms to 20 megohms in 3 ranges and db range

from — 10 to +65 db.

J CONSTRUCTION
The I—{ml.hkiL MM.1 features

Wl $26°°

Shpg. Wt 6 lbs

unique registor ring switch

mounting assembly procedure. With this method of assembly

the precision resistors are wired 10 the rings and range swilch hefore actual mounting of the
switch to the instrument panel. This procedure affords the advantage of simpler construction
yet complete accessibility of nrecision resistors in event replacement is ever required. Ohm-
meter batteries were sclected for convenience of replacement and only standard commercially
available types are used. Bat:eries consist, of 1 trpe C tlashlight cell and 4 Penlite cells. Ail

baiteries and necessary lest leads are furnishec

with the kit.

ab
3
of

Heatttit

HANDITESTER KIT=

MODEL M-1

The Heathkit

Model M-1 Handi-
tester readily fulfills
ma jor requirements for
a compact, portable volt-ohm mulliam-
meter. The small size of the smaooth gleam-
ing molded bakelite case permits the in-
strument to be tucked into Your coat
pocket, toolbox or glove compartment of
your car. Always the ‘‘Hamditester” for
those simple repair jobs.

RANGES:

Despite its compaet size, the Handitester
is packed with every desirable feature re-
quired in an instrument of this type. AC
or DC voltage ranges, full scale. 10, 30,
300, 1,000 and 5,000 volts. 2 convenient
ohmmeter ranges 0-3,000 ehms and O
300,000 ohms. 2 DC milliaimmerer ranges
0-10 milliamyreres and 0 100 millianyperes.

CONSTRUCTION

The instrument uses a 400 microampere
meter movement which is shunted with
resistors to provide a uniform I milli-
ampere load in both AC and DC ranges.
This design allows the use of but 1 set of
1% precision divider resistors
on both AC and 1C and pro-
vides a simplicity of switch-
ing. A amall hearing aid type
ohms ad just control provides
the necessary zern adjust
function on the ohmmeter
range.’I'he AC rectifier circuit
uses a high quality Bradley
rectifier and a dual half wave
hookup. Necessary test leads
and battery arc included in
the price of this popular kit.

1% |

Shpg. wt. 3 lbs. I

Feathti? RESISTANCE
SUBSTITUTION BOX KIT

MODEL RS-1
36 standard KTMA | watt 50
resistor values between 15 55 -
ohms and 10 megohms with
an accuracy of 10% are at
your fingertips in the Model
1S-1 Resistance Substitu-
tion Box kit. This sturdy
and attractive accessory
I will easily prove its worth
many times over ag a time
savingdevice. Order several
today. Shpg. Wt.
2 lbs.

I Weathtct CONDENSER
I SUBSTITUTION BOX KIT

18 standard R'I'MA
| values are availahle
from .0001 mfd to .22
l mfd. An 18 peosition
switch set in the panel
of an attractive hake-
I lite case allows tuick changes
without touching the test
leads. Invest a few minutes
of your time now amnl save
I hours of work later on.

HEATH company

BENTON HARBOR 15,

MICHIGAN

www.americanradiohistorv.com

to carry me for a month or so. Back
when tubes were tight and I could not
obtain scarce types from the mail
order houses, my distributor saw to it
I got my fair share. Finally, if I re-
ccive a defective part, I simply hand
it back to the salesman and promptly
get a new one in exchange. There's no
wrapping up. mailing back, and so on.

“To me these are all valuable serv-
ices that I appreciate, and I try to
show my appreciation by buying all 1
can from the distributor. At the same
time I occasionally buy a particular
part not carriecd by my distributor
from one of the mail order houses.
and the service I get on these orders
is usually prompt and satisfactory; so
I have no crow to pick with them. It
is highly possible I might feel dilfer-
ently about these stores if the major
part of my income came {rom sales
instead of service. but as long as most
of our customers have to call on us
to install the parts they buy, we are
not going to be hurt much. I could find
it in my heart to wish they would not
mail out these catalogues to every
Tom, Dick, and Harry who requests
one; but maybe it wouldn't be prac-
tical to try to sort the deserving from
the undeserving.”

“IZ¢w about the manufacturer who
sells to the wholesale house when he
knows it is going to sell those parts
to anyone who wants them at far be-
low list price? Isn't that being un-
fair to technicians who are expected
to sell the same parts at list?”

“In a way it is, but vou must ad-
mit there are extenuating cireum-
stances. Iecep in mind the wholesale
house will buy a carload of parts for
every hatful the individual technician
buys. What's more, the wholesale
house will picture and describe the
good fecatures of that product in a
catalogue mailed all over the world
frece of any extra expense to the
manufacturer. It's asking almost too
muech of human nature to expect a
manufaecturer to turn down a propo-
sition like 1ihat.

“All in all,” Mae coneluded as he
heaved the stool on four legs, “there
must be room for both the mail order
wholesale house and the regular dis-
tributors or both would not have
flourished all these years. For the
legitimate technician, the mail order
house is just another handy source of
needed parts. As for the fellow not
really eligible to receive a discount on
radio parts but who buys from one of
these eatalogues anyway, thinking he
is saving money, I know from long
observation he will buy ¢nough wrong
parts or ruin right ones tryving to in-
stall them without suflicient knowl-
edge so he will waste money instead
of saving it.”

“Yeah,” Barney agreed as he slid
off the bench. “It's just like the guy
who tries to beat the doctor out of a
fee and prescription by dosing him-
self with patent medieines. e ends
up going to the doctor anyway after
he has squandered the cost of several
fees doing his own doctoring.” —30—
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NEW Heallkit B e,
©

Hier B Ny
VACUUM TUBE Bighy fud SeaY eabi

Ieatgp liog

VOLTMETER KiT e

cutt ‘;"l‘:,‘ol“s }t“'tk\,ﬂ‘ of
PRINTED CIRCUIT DESIGN e TR

ab
{nodel

Another outstanding example of continuing Heath Company pioncering and leadership in the kit insiru-
ment fiehl. A new printed cireuit VTVM. New peak-to-peak eircuit—new styling and new panel design,
A prewired, prefabricated printel cirevit board eliminates chassis wiring. cuts asscm! ly time in half,
assurea duplication of Engineering pilot model specifications, and virtually eliminates possibility of eon-
struction error

CIRCUIT:

A 6A 1.5 tube operated as a full wave AC input rectifier permits seven peak -to=prak voltage ranges with
upper limits of 1000 volts P— 1. Just the ticket for vou TV servicemen. Voltage divider in the 615 input
cireuit limits applied AC input toa safe level. This circuitry and the isolation of
the meter in the cathode of the 12417 bridge eircuit affords a high degree of
protection to the gensitive 200 microampere meter.

RANGES:
Full wave reclificr  Seven voltage rances. 1.5, 5, 15, 50. 150, 500 Lo~
'f{é.‘ff }Q‘Q‘it.ﬁ)'-rﬁ&';'k and 1,600 volts DC and AC RMS, Peak-to- O et b
AT volraith ak ranges 4. 11, 10, 140. 100, 1100, 4000, S govet Sy

B ) 5 N

B e limitof 4000 Ohmumeter ranges X1, N10, X100, X1000, T3y OO0t MODEL V-7

P—Pand 1500 volts ~ X10K. X100K. X1 meg. Additional featares  now Ylopior
e

RAIS. Voltage dl-  area dbseale. a center seale zero position, and [\

vider Input elreult. 3 polarity reversal switch. s 5
IMPORTANY FEATURES: ®
Migh impedance 11 megohm input —transformer operated —19%

precision resistors. 6115 and 12AU7 tube —selenium power reeti-

fiee— individual AC and DC calibrations—smoothet improved

zero adjust control action—uew panel styling aml color—new

placement of pilot light —new positive contaet battery mounting

—ncw knohs—test leads included,

The new V-7 also sets the pace asa kit instrument style leader.
Sinart, good-looking charcoal gray panel and soft f{eather gray
cabinet. High readability panel with sharply contrasting white
calibrations. The pleasing. eye catehing, modern styling is
harmonicus balance with the outstanding cireuit design improve-
ments. Easily the best huy in kit instruments.

&
& N 1 N N N S - F - Fr ¥ 3§ ¥F ¥ ¥ K ¥ Fa£ |

Hearthtit AC VACUUM TUBE Healhkit 30,000 VOLTS DC

VOLTM ET E R ‘ McusE RIOSOB()OOE IlKDIC.I-"lh th
KIT ‘

Shpg. Wt. 7 lbs.

The first kit Instru-
ment to offer a la-
bor-saving, error-
free printed circuit
hoard. Your Instru-
ment an exact wir-
ing replica of Engl-
neering develop-
ment model.

Heathtis PEAK-TO-PEAK
.3, 1, 3, 10, 30, 100, and 300 volts. Fre-

PROBE KIT
quency responsé is substantially flat from

teathkit VTVM and the 336 high voltage 4/ Ne 336
MODEL AV-2
Peak-to-peak values not exceeding
10 cycles per second to 50 KC with input

I’rohe. PPrecision resistor provides multipli-
cation factor of 100. Can be used with $45°

any 11 megohm input VIV M. boused s
in a Polyst yrene two color sleek plastic Shpg. Wi.

s 5 o Shpg. Wt.
5 Ibs.
| ]

2 oo F 80 volts at a DC level of not more

.Lx:'{\""‘l" *"s'tifv'ty has been em';};,';,i',zed than 600 volts, can now bhe read

in the design of the Heathkit AC M. ‘ directly hy using 338-C Probe with

or any VI'VM with 11 megohm in-

‘ ss 50 put resistance. Probe construction

*

impedance of 1 megohm at 1 KC_. will Shpg. Wt. 2 Ibs. range 5 KC to 5 MC.
accurately measure as low as 1 millivolt
at high impedance. Total db range is —52 "zmm
db to +52 db. An excellent kit for measur- ‘ R F P R O B E K I T

features a modern printed circuit
board for easy assembly. Frequency

| prebe body for safety of operation.
‘I'en full scale RMS ranges are .01, .03, .1, No. 338-C previous model Heathkit VITVM's
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 voliages up

frequency response data. Features one knob operation, 200 microampere 101%5‘(7' Mﬁ) Wli,”‘ an ucc%r(t)acylcl)f
Simpson meter and precision resistors. +10%. The limits are 30 volts
. ! = AC and a DC level of 500 volts.
Designed for any 11 megohm
» _§F _§N N 8 W ¥ B _§ _§ _§ N 3 N T} input VI'VM. Modern styling, -

E Polystyrene aluminum hous-
Heathkit
AUDIO WATTMETER KIT
Read audio power output directly without using external
load resistors with the new Heathkit Audio Wattmeter.

ing, FPolystyrene insulation, No. 309-C
Built-in non-inductive load resistors provide impedances

‘ and printed circuit board for
‘ easy assembly. $3 50 Shpg. Wt.
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,

e b
0-500 MW, 0-5 W and 0-50 W. Model AW-1 will operate $2950
L

Q

continuously at 25 watts and has a duty cycle of 3 minutes

at 50 watts. Total db range in five positions is —50 b to B E N TO N H A R BOR ] 5 .

+48 db, using the standard 1 milliwatt 600 ochms. Shpg. Wt. & lbs. MICHIGAN

November, 1954
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Feathtir 6-12 VOLT

oy
"Vhe 18
gy e
To.

BATTERY

Here is the new 12 volt Heathkit
Rattery Eliminator so necessary for
modern up-to-date operation of your

rvice Shop. Furnishes either 6 or
12 volt output which can he selected
at the flick of a pane) awitch. Use the
BE-4 10 service all of the new 12 volt
car radios in addition to the conven-
tional 6 volt modlels.

RANGES:

I'his new Battery Eliminator pro-
vides two continuously variable output voltage
ranges. 0-6 volis D.C. at 10 amperes continu-
ously or 15 amperes maximum intermittent
and 0-12 volts [).C. at 5 amperes continuously or 7.5 amperes max-
imum intermittent. The output voltage is clean and well filtered,
as the circuit uses two 1,000 mfd condensers.

‘I'he continuously variable voliage output feature is of definite
aid in determining the starting point of vibrators, the voliage oper-
ating range of oscillator circuits, ete.

OTHER USES:

‘T'he controllable low voltage IDC supply has inany other applications
besides primary use in car radio service work. Can be nicely used as a battery charger, or low
voltage [3C supply for electric trains. Has applications in high gain audio werk requiring
clean DC filament supply. Can be used for low power electro-plating or as a power supply
for hattery powered intercommunication systems.
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MODEL BE-4

5315.0

Heathbct
VIBRATOR TESTER
KIT
51450

Shpg. Wt. § lbs.

This time-saving

device will quickly

pay for itself in your auto

radio service shop. 6 volt vibirat-

ors can be checked instantly on

the Good —HRad type meter scale, Uperation

requires only a variable DC voliage from 4 to

6 volts ut 4 amperes. Model BE-4 Battery

Eliminator is recommencded for this applica.
tion.

Five test sockels provide for the testing of
hundreds of interrupter and self-rectifier 1 ypes.
Proper starting voltage is determined easily
and accurately. Over-nll quality is then un-
mistakenly indicated on the panel mounted
meter.

————

Heathkit VARIABLE VOLTAGE
ISOLATION TRANSFORMER KIT

Variuble output voltage be-
tween Y90 and 130 volts AC.
Raded at 100 volt - amperes
continuously and 200 volt—
amperes intermittently. I"he
principle function of the Heath-
kit Isolation Transformer is to
isofate the circuit being tested
from line interference bheing
caused by motors, appliances,
etc. [I works baCkward too by
isolating such de-
vicesfromtheline.
Many ol her uses.
especially with
AC-DC type cir-
cuits. Do not con-
fuse the Heathkit
lsolation Trans-
former with the
hazardous auto
transformer type
line voltage hoosters.

MODEL IT-1
5
$16°°

Shpg, Wt.
10 |bs.

I Heathkdl
IMPEDANCE BRIDGE
-

MODEL 18-2

ss 95.0 Shl';gib\:'.

The new Heathkit Impedance Bridge
features built-in ad justable phase shift
oscillator and amplifier. This instru-
ment actually represents four instru-
mentain one compact unit. The Wheat-
stone bridge for resistance measure-
ments, the Capacity Comparison
bridge for capacity measurements,
I Maxwell bridge for low Q. and Hay

bridge for high Q measurements.

DESIGN:

Panel provisions for external generator

use. A new two section CR1, dial, pro-

vides ten separate "units.”” Ten sep-
arate unita switch settings and
fractions of units are read on a
continuously variable calibrated
control. A special minimum capa-
city shielded and balanced imped-
ance matching transformer he-
tween the generator and bridge
circuit is automatically switched
to provide correct load operation
of the generator circuit. The in-
strument uses Y% precision re-
sistors and condensers in all meas-
urements eireuits.

HEATH company

BENTON HARBOR 15,
MICHIGAN

www.americanradiohistorv.com

"Sending Iron"
(Continued from page 46)

driven into the base plate as tightly as
it can be turned, about 14" should
project through on the botiom. Hold
the base flat on the edge of a table
top down, so the pivot is against the
table edge, then peen the projecting
rod over, rivet-wise. This will prevent
the pivot from coming loose in the
midst of some hot QSO.

Now use a coarse file to remove any
screw ends projecting through the bot-
tom. then glue on the sponge rubber
“anchor” with rubber cement.

Cut off about 10 twns of a 3”-
diameter medium-strength dial spring
and straighten the bottom end out for
1" at a tangent. Straighten the same
length of the top out in line with the
spring axis, then drop the spring over
the pivot.

Back off on the stop and contact
screws, and slide the arm bearing
down on the pivot. It should. of course,
move with practically no friction.

Scat the tangential bottom end of
the main spring against the dot-stop
hracker. then wind the top of the
spring one furn counterclockwise. Dip
the upper end under the lever. then
release it, which will forece the lever
lightly toward the right, or clockwise
position. If all of the stop screws are
backed off, this will bow the reed into
a curve between the pendulum stop
and pivot.

Turn the inner nut on the dash stop
forcing the dash spring against the
lever until the curve is raken out
of the reed, which will now form a
straight line. with the pendulum just
lightly touching its stop. Ilolding the
dash spring nut from any further
movement, turn in the dash-stop screw
until it is ¥;,” from the lever. At this
point, pressing the dash knob moves
the lever through the short are over
to the dash stop.

On the other side, and with the lever
at rest again, turn the dot stop until
it is Yis” from the lever. Pressing in the
dot paddle should cause the pendulum
to vibrate at quite a rapid rate, worth
about 50 words-per-minute. Slip the
weight on the pendulum and the speed
will seftle down to a comfortable
pace. Now the bug should be con-
nected to a buzzer and battery.

Turn the dash-contact screw in until
it makes good solid dashes when the
knob is pressed. With too light a con-
tact, the contaets will chatter, and the

characters will have fuzz on the
“make.” With the contaet too close.
the dashes will happen too soon. Get

it just right.

Then hold in the dot paddle, and
turn in the dot contact until good solid
dots are formed. The proper location
will be such that about ten respectable
dots will run out before they begin
to mush together. When the reed stops
vibrating, the dot contacts should be
lightly but definitely closed.

Now, press with the thumb for three
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GENERATOR Z
KIT

Here is the most radically improved Sweep Generator in the
history of the TV service industry. The basic design follows
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 eliminaling all moving parts “G
with their resultant hum, vibration, fatigue, etc. vm\v_c'\"‘w'\m\mn\

Frequency coverage entirely on fundamentals, is rcl\“e“ﬁn‘:\‘:\"“"“?,u\\l“" wel

continuous from 4 MC to 220 MC at an output level 50 MC . #Y

wellover a measurable.1 volt. ‘;:‘\:‘s\‘ yout MODEL 715-3

Triple murker .
system. 4.5 MC QAARKER' . . . so
erystal controlled The same instrument incorporates a triple marker

®

marker—eontin- : .
Hausly variable system with a crystal controlled reference. A variable

marker—provi- marker provides accurate coverage from 19 to 60
’;‘]‘:‘;ﬁ({;‘f externai MC on fundamentals, and 57 to 180 MC on cali- Shpg. Wt 18 lbs.

brated harmonics. A separate fixed crystal controlled
4.5 MC marker can be used for checking IF, band-
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 scts of shielded cables are furnished with the kit. Sweep
range is completely and smoothly controllable from zcro up to a maximum of 50
MC, depending upon base frequency.

Here is a T'V Sweep Generator that truly ne serviceman ean afford to be with-
‘ out for rapid, accurate, TV alignment work.
. S G— ‘————1_————————————

NEW THeathtir | Heallbct “

SIGNAL GENEIIQTATOR ‘eéﬁ?ﬂ’?bg

| KIT

The new Heathkit Lahoratery type

Automatle ai-
plitude control
circuit —con-
stant output
voltage regn-
lated power
supply

/d

MODEL 5G-8 Signal Generator definitely cstah-
lishes a rew performance standard
$ so Shpg. Wi. for a_kit instrument. An outstand-
® 8 Ib ing feature involves the use of a
S panel mounted 200 microampere MODEL LG-1
meter calibrated both in microvolts -
and percent modulation, thereby
i X = providing a definite reference level s 50
The new Heathkit service type Signal Gen- for using the Signal Generator in °

erator, Maodel SG-8 incorporates many de- | design work, gain measurcments,

sign features not usually found in this selectivity, frequency response Shpg. Wt. 16 lbs.
instrument price range. l'requency cover- checks.
age is from 160 KC to 110 MC in five ranges, all on fundamentals. with
useful ecalihrated harmonies up to 220 MC. The RI¥ output level is well in DESIGN:
excess of 100,000 miecrovolts throughout the frequency range. ‘The oscillator Additional design features are copper plated shield enclosure
eircuit consists of a twin triode tube, one-half used as a Colpitts oscillator, for oscillator and buffer stages resulting in effective double
and the other half as a cathode follower output which acts as a buffer he- shielding. Iibre panel control shaft extensions in R carry-
tween the oscillator and external load. thercby eliminating oscillator fre- ing circuits, thorough AC line filtering. careful shielding of
quency shift usually caused by external loading. s the attenuator network, voltage regulated I3 plus supply,
All coils are factory wound and ad justed, thereby completely eliminat- selenium rectifier, ete.
ing the need for individual calibration and the use of additional ealibrating '
equipment. The stable, low impedance output, features step and variable RANGES:
attenuatien for complete control of RF leyel. A separate 6C4 triode acts Frequency coverage from 150 KC to 30 MC all on funda-
mentals in five separate ranges. Qutput voltage .1 volt with
provisions for metered external or internal modulation. Out.

as a 400 cycle sine wave oscillator, and a panel mounted switching systemn

permits choice of either external or internal modulation.
=y -y -y y F ¥ ¥ ¥ X N put impedance termination 50 ohms. Transformer oferated
paower supply.

N Investigate the many dollar stretching features offered by
N Ew BA R GE N E RATO R KIT the 1.G-1 Lefore investing in any generator for Laboratory

‘ or Service wor

The Heathkit BG-1 produces a acrics of horizontal or vertical
bars on a TV screen. Since these bars are equally spaced,
they will quiekly indicate pieture lincarity ol vhe receiver
under test without waiting for transmitted test patierns.
Panel switeh provides “‘standbiy —horizontal and vertical

|msnlmln." Tlllc oscilliwtor \ulnl uses a ]‘Z}A'W twin trile for '
the RF oscillator and videa carrier frequencies. A neor
MODEL relaxation oscillator provides low frequency co m p a n y

for vertical linearity tests. The instrument will

G-1 also provide an indi 1 of horizental and
BG- vertical syne circuit stability as well as overall BE NTO N H ARBOR 15
s s o - picture size. Operation is simple and merely v
. W requlires connection to the TV receiver antel
I 4 ° ;’gu”. 15?:,:'1‘;.;;1. T:I:msl’nr.mcr Ioporn{ull I[\ur m:fct';'m M I C H I G A N

November, 1954
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SIGNAL-TRACER

The new Heathkit Yisual-Aural Sigial Tracer features
a special high gain RF input channel used in conjune-
tion with & newly designed! wide frequency range des
madulator probe. High RF sensitivity permits signal
tracing {row the receiver antenna input. Separate low

channel and probe available for awlio eircuit
exploration. Roth input channels are constantly mani-
anelectren ray heam indicator 8o that visual

tored |
as well ag aural indications anuy be obtained.

NOISE LOCATOR:

Alecide Iy unusual feature is a noise locatnr cireuit

used] in netion with the audio probe. With this
system. a1 DC potential is applicd to a suspeeted eir-
cult comprmient action of the valtige iy the con
as heard. Invaluable for ferreting out noisy or interm
sistors, controls, 11 and power trapslormers. cte.

WATTMETER:

MODEL T3

$23°)

Shpg. Wr: 9 Ibs.

iponent ean e see as well
TIent COIMICURCES, ILHEY Fe-

Built-in calibrated wattmeter cirenit will prove uselul for quick preliminary cheek of total wattage eonsnmption

of equipment under test. Separate paue! terminals provide cxterna! use of the spesker or output tran

rmer

for substitution purposes, Sives valuable service tine by eliminating the necessity fer speaker removal on every

service job. The shne panel terminals alse provide cesv access toa well filtered B plus supply for exter 1se.

Dow't overlook the man )
the Signal Traeer work for you by saving time and

interesting service possibilities provided through the use of tlis instrument,

d let
mey

“Heatikir CONDEN

from

avii
Iyties. a
lenkage

degree ol

Here is a hundy test instrume
values of capacity and resistance are quickly determined on the
direet reading condenser cheeker dial. Capacity is ineasured in
Tour ranges from 01 mfd to 1000 mfd. Resistance in the range

DC polurizing voltwges of 25, 150, 250, 3:

return leakage test switeh, and a convenient comt

SER CHECKER KIT

t for any Service Shop. Unkn

ohims to 5 megohms,

. and 450 volts are
for lenkage 1ests on all types of candensers. For electro-

power factor eontrol is provided to bulance out inherent
(10 indicate irectly the power fietor of a condenser

inder test. Proper balancing of the AC bridge is reflecteddn 1he
| L

[ elosure of an clectron beam indieator tube

Model C-3 uses a teansformer operated power supply, spring

1

ation of panel

MODEL €-3 seales for all readings. Test lewds are furnished to
$ 5 o Shpg. Wt. preeisivn component for ealibrating purposes. Quiek and casy lo
I 7 Ibs. operate, the Heathkit Condenser Checker will save valoable time

L] andd increase your Shop efficiency.

D SRRy SRR __—_—ﬂ__—_—___

Heatikr Q7 METER
KIT

MODEL QM.1

*44°

Weatlkit

l AUDIO OSCILLATOR
KIT

‘ MODEL AO-1

| s24 50

Shpg. W1, 14 Ibs. ‘ Shpg. W,
10 lbs.
‘ The Heathkit Aulio

The Heamhkit QM-1 repr Oscillator witl produce hoth sine as
e first practical lar priced € meter lable witl Stjuare waves withit the frequeney range
e firstin Ul LG | 2 avarable wi from 20 CI’2 ta 20 KC in three ranges.

the price range of sehools. lnboratories. TV service men, and T ermistor controllel lineurity results
experimenters. This instrument will enable the operator to a variation of no more than +1 dbina
simulate eonditions encounterei! in practical eircuits and to | 10 volt (no lead) variable output level.

X i ) There will be less thun .6°¢ distortic
nieasure the pertormance of coils or condensers at the operat- from 100 CI'S thronghout the audible
ing frequencies aetually encountereil. Al indieations of value range. I,m«‘ impedance 600 olun output.
are read direetly ot the 44,7 50 micraampere Simpson cali- Precision 194 resistors, used in the range
s - multiplier circuits to provide aceurate

brated meter scale. Measures  of eondensers. RF resistance, ealibration

and the distributedd eapacity of coils.
supplies RF frequencics 150 KC to
18 MC:in four ranges. Calibrate
capaeity with range of 40 MMF
to 450 MMF with vernier of +3
MMUF. Investigate the many serv-
iees this instrument cau perform
for you.

°

92

Oscillator sectign

ATH company

BENTON HARBOR 15, |

MICHIGAN

www.americanradiohistorv.com

blips, then with the first two fingers
on the knob for exactly the same
length of time. This forms a correctly
proportioned “V"” and indicates the
proper length of dash for the dot speed
In use. Remember this—and if you fall
into the bad habit of using some other
proportion, it is cheating. Your dots
may be burping out at 40, but the
words aren't.

Exaet adjustment from here on is a
matter of taste. arrived at by juggling
all of the controls. When it fcels best,
tighten the lock nuts. and drop on
some sealing wax if you're that fussy.

Practice with the huzzer until what
comes out can be read by some one
other than a close friend. Then, yvour
sending iron is ready for the air. Don't
be upset if you don't sound like WSL
press. A little personality is just as
legitimate in sending Morse as in any
other form of human expression. But
whether yvour sending is informal or so
machinelike it comes in with a whiff
of hot oil. this little sending iron will
project it as well as many a bug that
costs money. 30—

DIRECTIONAL TV ANTENNA
By EDWARD S. HECK
EATURING o front-te-rear ratio of
20:1 with amall size, the antenna
shown in the accompanyving diagram has
proved uselul o the writer in elimina-
ing r.f. oecillation and other types of
interference. 1t is vecommended as an
improvement! over built-in antennas in
atrong signal locations, and partienlarly
where the introduction of w.h.f. has
brought about the problem of the re-

radiating converter,

The principle of a negative director
element 10 get high front-to-back rvatio
i~ well known, Fhe direcior, in effeer,
subtracts from the back signal rather
than adding 10 the from signal, achicev.
ing a highly single-directional eflfeet with.
out adding to the towal gain,

The small zize of the antenny makes
it ideal for undec-theorug instalkation.
‘Thi= has the added advaniage that i
results in a broadening of the response
of the antenna. You will be surprised, as
wits the writer, by the definite improve-
ment in pictnre detail, elavity, and ap-
parent depth when a resonant antenna
is broadened in this manner.

For beet reenlis; the antenna should
be cat and directed for a single station.
Element lengths will be around 806 of
free space values due to deerveases in the
veloeity factor when flat on the floor.

30—

Directional TV antenna cut from 300.0hm
twin-lead for use indoors on the f{loor.

=2
- o
Bk
Zla
NEGATIVE DIRECTOR it o
SINGLE STRIP OF 300 (|5~
OHM LEAD =] )
172 X (ELECTRICAL} MINUS 1" o]

o r———————————————r —

TACK FLAT
TO FLOOR

=)
DOUBLE FOLOED DIPOLE %
MAOE FROM 2 STRIPS OF x|
FLAT 300 OHM LEAD &
o
=

" 710 TV sET
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Heathkct

TUBE CHECKER

KIT

The Heathkit 1'C-2 Tube Checker was primarily de-

11,
&
iaplttate,
¢ .
rerllilyc, an, (o
englltighd 7 g,
Or “Hing
"hay
£

Simpiified
consiruction

new harness
Lype wiring-

closer  toler-
anee reslstors.

signed for the convenience of radio and TV servicemen w;s’\‘?; P
and will check the operating qualit v of tubes commonly W of
encountered in this type of work, Test set-up proced- st oo _\2

ure is simplified, rapid. and tlexible. Panel sockets '.3.\_{?: de W
accommodate 4, 5, 6, and 7 piu tubes, sctal and loctal, fves 2

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.

Heathbil PORTABLE
TUBE CHECKER KIT

The portable model is MODEL TC-2P
supplied with a strikingly

attractive two-tone cabi-

Plgg~p5 0
St '*Iq'or

v %q

gy ”
=

Results of tube tests are read di-
rectly from the large 444" 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 insurcs

1mproved smooth running
roll chart mechanleal action.

MODEL TC-2

net finished in rich ma-
roon proxylin impreg-
nated fabriccovering with
a contrasting gray on the
inside of the detachable cover.

$34°0

Shpg. Wt.

15 Ibs.

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 rclease of factory data.

Heathtct

SU

Here is a source of regulated D.C

velopment work. Power supply voltage and current drain
to the circuit under test arc constantly monitored by the
414" panel mounted meter. Separate 6.3 volt at 4 ampere
A.C. filament source available. The regulated and variable

REGULATED

POWER

\
PPLY KIT\

MODEL P$-2

$3 5.0 Shpg. Wt ‘

15 Ibs, ‘

. voltage for circuit de-

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 NModel PS-2 ex-
tremely useful in a wide variety of applications.

———————_————_‘

Heathkcc AUDIO GENERATOR KIT |

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 *

MODEL AG-8

$2959

Shpg. Wt 11 Ibs.

1 db. Instrument features

low impedance 600 ohm output circuit and distortion less
thin .4 of 1% from 100 CPS through audible range.

November, 1954

Heathkc? TV PICTURE TUBE

TEST ADAPTER

The Heathkit TV Picture Tube Test Adapter
used with the Heathkit T'ube Checker Kit, will

quickly c¢heck picture
shorts, etc. and determine tube quality.

sists of standard 12-pin ‘I'V tube socket.
feet of cable, octal socket connector, and data

sheet.

tubes for emission,

Con- No. 355

$459 sy

, four

Heathkit

MODEL DR-1

51950
D *19*

Shpg. Wt.
4 |bs.

DECADE RESISTANCE KIT

‘I'wenty 1 % resistors are decaded
inr 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.
r = v ¥ N __N ___B ¥ N N N __©§N B} |

The Heathkit Decade Condenser
provides a ready source of capacity
values from 100 mmf to .111 mfd in-
clusive in capacity steps of 100 mmf.
Sitver plated contacts on husky ce-
ramic switches, assure positive con-
tact for each switch position. I’reci-
sion silver mica con-
densers +1% accu-
racy for close
tolerance
accurate
work.

\

|
|
\

|

www americanradiohistorv com

Heathter
DECADE CONDENSER KIT

MODEL DC-1

$16°2

Shpg. Wt.
3 Ibs.

HEATH company

BENTON HARBOR 15,

MICHIGAN
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NEW eariéir HIGH FIDELITY

PREAMPLIFIER

2P »
KIT :
a1
w
now el Weott
ode e atuttry,
s Here is the exciting new Heathkit Preamplifier with all of the features cu‘:;“cc or ‘('.2-’ b!r:u'us"";;ﬂem ey
1y:;ou Audiophiles have asked for and at a down-to-earth price level. v* G sl‘fre:mf“alu-hﬂ('ﬂ"-
eautiful satin gold baked enamel finish, striking control knobs and d ert-
arrangement, attractive custom appearance and entirely functional X . .
design. xulren:_enls from 'Ieﬂllh‘lfl’fi w‘lllha}{';?o'l‘ ;I‘ype
mplifier power supply 6.3 volts AU a am- -
DESIGN: pere, and ’300 volts DC at 10 MA. Over-all MODEL WaA-P2
Uses three twin triode tubes in a shock mounted chassis, 2-12AX7 and dimensions 12°° widex 5 4 "deep x 334 “high.
1-12AU7. Features tube shielding, plastic sealed color coded capacitors, APPLICATION: s 7 5
smooth acting controls, good filtering, excellent decoupling, low hum b s N .
and noise level, and all aluminum cabinet. Special balancing control for Fhe new Heathkit WA-P2 Preamplifier has ®
absolute minimum hum level. Cathode follower, low impedance output been designed to operate with any of the
circuit for complete installation flexibility. Heathkit Williamson Type Amplifiers and is
directly interchangeable with the previous Shpg. Wt. 7 1bs.
SPECIFICATIONS: Model WA-P1 Preamplifier unit. Order your
Provides five switch selected inputs, 3 high level, and two low level, kit today and enjoy completely smooth con-
each with individual level controls—4 position LP, RIAA, AES, and trol over the operation of your Hi-Fi system.
early 78 equalization switch—4 position roll-off switch, 8, 12, 16 with Obtain the exact tonal balance of bass and trehle with the precise degree
one flat position. Separate tone controls, bass 18 «Ib hoost and 12 db eut of equalization you want. Note that the design of the WA-P2 accommo-
at 50 CPS, treble 15 db boost, and 20 db cut at 15,000 CPS, Power re- dates the newly established RIAA curve.
& & &R B __§ __ /f AR T I S R N e
Singi, aper plated
swﬁl."}.}‘,‘?g" bang (a_‘,‘ol} Lty X
Woung m”fpr._-- w ; ; . ‘ casy 10 bu!
¢ 'Ufn
Brand i
A w AMATEUR ‘ ,:;«‘:J/;..,;f;n
3 - TRANSMITTER KIT | NEW - oimesar
IT T
‘The Heathkit AT-1 Transmitter has | H EATH K IT
’ established a high reputation and
o has been enthusiastically accepted V F O K I T
e "‘t by hundreds of experienced oper- |
’..' L ators as well as beginners. I’ower in-
L put up to 35 watts for the novice and The new Heathkit VIFO is .
\*\:\\“ st_utahlensnstnnd.l)y exciter for your | the per‘fucl companion to the 2.8V,
o SO higher powered rig later on. Heathkit Model AT-1 Trans- ;% jg ban,
o ONL-Vv- Model AT-1 can be crystal or mitter and it has sufficient out-  13'ery” Uirg, Covg,,
atlon._ A e a0V VFO excited anit operates on 80, 40, | put to drive any muiti-stage "'le'uf 165" 1
ered opepgizgnes po¥ 20, 15, 11 and 10 meters. T'he pre- transmitter of mordern design. Yoiy
1t wound coils with the oscillator and Good mechanical and electrical
amplifierareswitched simultancously design insures operating gta-
MODEL AT-1 by the rugged band switch. Meter switch bility. Coils are wound on MODEL VF-1
allows a reading of the final grid and plate stalsle, heavy duty. ceramic forms using Litz
s 2 9 s 0 current on the panel mounted meter. Mod- or douhle cellulose wire coated with Poly- so
° ulator input and VIO power sockets are pire- styrene cement and haked for humidity pro- $'
Shpg. Wi 16 Ibs. vided as well as a key jack for CW operation. tection. Variable capacitor of differential [}
Other features include a crystal socket, type construction, especially designed hea. Wi 7 Ib
- standby switch, key click filter. AC Iine for maximum bandspread. Kit is fur- Shpg. Wt 8-
filter, good shiclding and a 52 ohm coaxial output. The 425 volt. 100 nished with a carefully precalibrated scale
milliam pere power supply and 5U4 rectifier are more than adequate for which provides well over two feet of scale length. Smooth acting
the 6AGT oscillator multiplier and 61.6 amplifier doubler. verlnier reI:[ucl_ion drive and illuminated dial provides casy tuning
and zero heating.
. xr ¥ 3 & F 3 N B _¥F N ¥ N ¥ ] Power requirements 6.3 volts AC at .45 amperes. and 250 volta

Heathkit
GRID DIP METER KIT

The invaluable instrument {for Hams, servicemen and experimenters.
Useful in TV service work. for alignment of traps. filters, 1F stages,
peaking compensation nctworks, cte. Locates spurious oscillatior,
provides a relative indication of power in transmitter stages. Use it
for ncutralization, locuting parasitics, correcting TVI, mensurifig
CL and Q of components, and determmining RF circuit resonant
{frequencies. The variable meter sensitivity control, headphone
jack, 500 microampere Simpson meter, continuous (requency cover-
age from 2 MC to 250 MC. Prewound coil kit and rack included.

LOW FREQUENCY COILS:
Low frequeney runge extended to 355 KC by the use of twoad- MODEL GD-18

for GD-1B and set 341 for GD-14, Shipg. wt. ) Ib. Price $3.00 4

ANTENNA COUPLER K

ditional coils. Complete with dial correlation ecurves. Set 341-A $I 9 5 o Shpg. Wi.
.

| §

.MODEI. AC-1 mitter. Will handle power up to 75 watts at its 52 ohm eoaxial i

" z
antzauior Sep,
fop L. WIARS dgne’eate b,
ALS, and & htrgy Mot ® ang tr,
73. Deciy; 'fub,;f

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 6AU6G
electron coupled Clapp oscillator and QA2 voltage regulator.

¥ ¥ ¥ ¥ B ¥ ¥ ¥ _§F _§ _§J ]

Heathtct ANTENNA
IMPEDANCE METER KIT

MODEL AM-1 Determineantenna resonance and resistanec,
transmission line surge impedance, and re-

$l4 50 ceiver input impedanee. Works with one-
®

half and one-quarter wave lines. hall wave

S and folded dipoles, harmenic mobile and
hpg. Wt by antennas. Resistance type SWR bridge
2 lbs. =100 microampere meter —Erequency range
0-150 MC—impedance range 0-600 ohms.

Ibs.

M HEATH
For the Heathkit AT-1 Transmitter or any comparable Amatenr Trans- c o m p a n y

nput.

Matehes a wide range of antenna impedances with its L. type tuning net- BEN T O N H A R B o R 1 5 ,

and a transmitting type variable condenscr sets it “'right on the nose.”

s I 4 s o work and neon indieator. A tapped inductunce provides coarse adjust
L4 Will operate on the 10 through 80 meter bands.

—

Shpg. Wt. 4 1bs.

7 S

ment
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Plee LOW PRICED

Ry,
slng"}%m' hea vy

;i duty-
B84 "muo:h c0i,: a
HEATHKIT SINGLE UNIT andsrd
T bt ’:\le‘“\s “5““)'(
.“- g- -d I- TONE erifice
Williamson Type Fidelity 0 -
\““'%6
R
0\!\%‘ ot
seny g
free 1,00
".;g?r::;m"“(‘l
Here is the newest Heathkit Hi-Fi Amplifier at the lowest price ever quoted for a complete Williamson Type Amplifier ,’_‘,’Ue.lu,.
circuit. The W-4 Model has heen designed for single ehussis eonstruction, and only for the new Chicago Transformer ,;g”oﬂn”l
Company Model BD-13 “‘super range’ high fidelity output transforiner. This transformer, a new development in the 1i-Fi F Yoy

field, is Deing offered at substantial saving over translormers of comparable quality. It is eutstanding in performance
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 obtained through elimination of duplicate sheet metal
fabrication, eonnecting cables, plugs. sockets, and a new Chieago “super range” output transformer, a 2095 price reduc-
tion has been mare possible without sacrificing 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 ineluding individual jacks and a wire wound control to balance the output tubes—plastic high quality capacitors
and the exact cireuitry previously utilized in Williamsen Type Amplifiers. Intermodulation distortion and harmonic
distortion are both at the same low level as in the W-2 and W-3 models.

CONSTRUCTION:
Here is the opportunity for ¢ven the eeonomy minded Hi-Fi enthusiast to enjoy all of the advantages offered through

COMBINATIONS AVAILABLE

W-43 with Chicago "‘supcr-range” trans-
former only. Single chassis main amplifier

and power supply. Shipbing
welght 28 1bs. Fxpress only 539.15

COMBINATION  W-4 whh  €alcago
“super-range’” transformer only Includes
single ehassis main ampliner and power sup-
ply with WA-P2 preamplitier

Kit.SUpg.wt.351hs. I2xpress onlyssqgso

Hi-Fi reproduction of fine recorded music. Simplified step-hy-step Construction Manual eompletely eliminates necessity

of clectronic knowledge or special equipment. Assemble this Amplifiet in a few pleasant hours.
NEw THealbhct 20 watT Heathkct six wart
AMPLIFIER KIT

High Fidelity AMPLIFIER KIT

In keeping with the progressive policy
of theg[ea‘th Company, flt;rthler irgprrove-
ment has been made in the already fam- : : 4 : :
avs Heathkit High Fidelity 20 Watt fenllySpiced o sty smpliGes e
Amplifier. Additional reserve power has capable of performance expected
heen abtained by using a heavier power only in much more expensive units.
transformer. A new output transformer Only 2 or 3 watts output will ever
designed and manufactured especially be used in normal home applications
for the Heath Company. now provides and Model A-7B will be more than
output_impedances of 4, 8, 16 and 500 adequate for this purpose
ohms. The harmonic distortion level will adeq SAipurpose:
not exceed 1% at the rated output. SPECIFICATIONS:
Twa switch selected inputs are avail-
able for crystal and ceramic phono
pickups, tuner, TV audio, tape re-
corder, and carbon Lype microphone.

FEATURES:
Qutstanding features of the Heathkit

Model A-7B features separate bass
and treble tone controls, push-pull

20 watt Amplifier include frequency
halanced output stages, output im-

response of +1 db from 20 CI'S to 20
KC. Separate (hoost and cut) bass and
treble tone controls. Four switch selected
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

input jacks and a special hum balancing
control. Flexihility is emphasized in the in-

supply and good filtering, result in exceptionally low hum level.
MODEL A-7C

put circuits and proper equalization for all input devices is incorporated.
Provides a preamplifier stage and proper compensation for the

TUBE LINEUP:
variable reluctance cartridge and low level microphone. $17.50

MODEL A-98

- $353°

Shpg. Wt. 24 lbs.

MODEL A-7B

s1559

Shpg. w1, 10 lbs.

12AX7 magnetic preamplifier and first audio amplifier. 12AU7 two
stage amplifier with tone controls. 12AU7 voltage amplifier nnd phase
sphtter. Twe 6L6 push-pull heam power output and 5U4G rectifier.
. The Heathkit Model A-913 is excellent for custom installation and
is designed for outstanding service al a very reasonable cost.

Heathbct

WILLIAMSON TYPE

AMPLIFIER KIT

Here is the [amous kit form Williamson Type high fidetity Amplifier that has de-
servedly carned highest praise from every strata of Hi-Fi music lovers, Virtually
distortionless, elecan musical reproduction, full range frequency response, and more
than adequate power reserve.

OUTPUT TRANSFORMERS:

This outstanding Williamson Tvpe Hi-Fidelity Amplifier is supplied with the famous

Acrosound TO-300 output transformer. This qu?llty transformer fc:glurcs the pop- .
ular "ultra-linear” output cireuit for elean maximum power level. Scparate chassis for amplifier

and power supply.

SPECIFICATIONS:

Frequeney response within 1 dly from 10 eyeles to 100,000 ¢yeles. Harmonic (istortion at 5 watt
output less than 5% between 20 cycles and 20,000 cycles, 1M distortion at 5 watts equivalent
output .5% using 60 and 3,000 eycles. Qutput impedances of 4, 8, or 16 ohims. Overall dimensions
for cach umit 7% -high x 51" wide x 114" long,

CONSTRUCTION MANUAL:

This fine kit is supplied with a completely detailed step-ly-step Construetion Manual and the
only effort required is the assembly and wiring of the pre-engineered kit. Even the complete
novice ean suceessfully eonstruct this Amplifier and have fun building it.

COMBINATIONS AVAILABLE:

W-3 Ampliner Kit (Inchrdes Maln Ampli-
fier with Acrosound (utput Transformer,
Power Supply amnd WA-P2 Preamplitier.)

Shipping welght 37 1hs. $69.5°

Shipped express only
W-3N ambliter Kit (Iucludes NMaln Am-
plitter with Aergsound Output Transformer

and Power Supply.) Shipplng
welght 29 Ibs. Express only $49.75

HEATH company

BENTON HARBOR 15,
MICHIGAN

November, 1954

www americanradiohistorv com

95


www.americanradiohistory.com
www.americanradiohistory.com

Qverafe

Separ;
iy Tate “jﬂ(, 8- _\\C on

C
OnTINUOUS |
Tubp ,:‘, G KO-—35

550

dior
Cire
Tewty 4 Rands.

ged%w COMMUNICATION.S
RECEIVER KIT

An excellent example of typical Heath Company ability te produee 1op quality kit merchandise at
ridiculously law prices, is the AR-2 Communications Receiver. Here is a transformer operated ali-
wave receiver with all of the desired features and none of the disadvantages commeonly encountered
in so-called "‘cconemy sets.”

Reeeiver cimploys high gain miniature tubes and 1F transformers, chassis mounted 5'," PM
speaker, headphone jack, slide rule dial with Hum Bands plainly identified, and easy uning with
direet planetary drive. Continuous frequeney coverage from 3300 KC to 33 MC on 4 Bawls, with
clectrical bandspread tuning amdd lopging seales. Other features ure RF gain comtrol with AGC on-off
switch~phone«standby-CW pancl switch—prewoun coils in a shielded turret assembly and copper
plated chassis and shieldling.

MODEL AR-2

(Less Cabinct}

Shpg. Wi,
12 1bs.

G
iy

Follr,
f,l"-’l/ i

aluminmnn panel.

AW
SN 36
B "("fn e I 1.“\\_\‘05\\'\\"“ “ Al I"l /"j"l.
Ny o8t A ol PaNL 4
Swi; c; Dy Gy 2
A

Heathtcc FM TUNER KIT

Here is an FAM Tuner that ean be operated
with vour li-Fi Amplifier or through the
‘phono” section of the onlinary radio. Com-
pletely AC operated to climinate problems
usually encounterenl in “economy type” AC-
DO tuner circuits. Features 8 1ube cireuit with
4 separite mixer and vseillator, 3 doulile tuned
IF stages lollowed by a limiter discriminator
roviding maximum sensitivity amd selectivity
across the full 1M frequeney band of a5 MC
to 108 MC, The tuining t 18 fuclory assemn-
bled am! adjustal, thus elininaing 1edious
eritieal “Tront en: Ligntnent problems. The
ttractive shide ru I vermier tuning
coni Tuner

MODEL FM-2

s22°%

Shpg. Wt. 8 lbs.

e to make the Heathkit FM-2 1
itnple tooperate.

Uses 12BES mixer-oscillutor, 12BA6 1F anmphifier
power output, 12BA6 BIO escillator,
and 3Y3 rectifier. A lettered control plute is pro-
vided for the cabinet of your choiee or you can order
the optional Heathkin eabinet featuring the full size

124V detector-first andio, 1246 beam

RECEIVER CABINETS
Proxylin Impregnated fabrle covered plywood
cablnet avallable for BR-2 and AK-2 receivers.
Ineludes alnminum panel, flocked relnforeed
speaker grill and protective rnbber feet,
For BR-2 Recelver, Cabinet 91-4

Shipping weight 3 1bs $4.50
AR-2 Reeelver. Cablnet 91-10
Shipping weight 5 lbs, $4.50

Heatbbect
BROADCAST BAND

RECEIVER KIT

The Model BR-2 Broadeast Band Receiver is designed
especially for the beginner withoul any saerifice of

aality. This receiver features u transformer operated
power supply, high gain miniature tubes, sharply tuned
IF transformers. new rod type built-in antenna, and a
trouble-free plunctary tuning system. Exceptionsl per-
fortnance with nnusualy high sensitivity. good selee-
tivity, amd exeellent tone lity fram the 5'.° I’M
chussis iounted spesker, Cun be used either as a re-
ceiver. tuner, or phono amplifier. Uses [2B16 mixer-
oscillator, 12BAG LF amplifier, 12AV6 detector, 1246
heam power output, and 5Y3 reetihier,

MODEL BR-2

17°°
o
{Less Cabinet)
Shpg. Wi, 10 Ibs.

WALNUT 5-1175

SHIP VIA

] Parcel Post
[J Express
[] Freight

[J Best Way

(PLEASE PRINT)

QUANTITY

1

Enclosed find (
Please ship C.0.0.

check () money order for

} postage enclosed for pounds.

ITEM N MODEL NO.

==

|
|
I 1
1
1l
i
f

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

ON PARCEL POST ORDERS insure postage for weight shown.

ORDERS FROM CANADA and APO's must include full remittance.

RADIO & TELEVISION NEWS
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NEW TV PRODUCTS
on the Market_.._______.__.

PARABOLIC U.H.F. ANTENNA

FKE Opticon Compuny, Inc., 1738
E. Calvert St. South Bend 14, Ind, is
now offcring a new lightweight para-
bolic type u.h(f. antenna. Of spun
aluminum, the ncw unit weights 2,
pounds.

According to the company the gain
is higher for top fringe area reception

without sacrificing the “ghost” eclimi-
nation properties for closc-in perform-
ance.

Assembly and installation of the
“Opticon” are simple and highly prac-
tical from both sales and service stand-
points, and provide a perfect match for
300-ohm line. A data sheet on this new
antenna is available from the company
on request.

TV DYNATRACER"

Centwry Elcetronics Co., 211-04 99th
Ave,, Queens Village 29, N. Y., is now
offering a compact test unit which will
act as a signal tracer, voltage tracer,
and component checker.

The “TV Dynatracer” can he used to
check such service faults as no sound-
no picture, no sound-good picture, no
picture-good sound, no vertical sweep,
no horizontal sweep. loss of vertical
syng¢, loss of horizontal sweep, and loss
of hoth horizontal and vertical sync.

The *“Dynatracer” is self-contained
and operates independently.

COIN TIMER DEVICE

Master Electronics & Television,
Route 1, Box 36, Libertyville, 111, is in
production on an automatic coin timer
device, the “Entiser.”

Designed to be used with coin-oper-
ated TV sets, the device is readily
adaptable to other coin-operated units
such as radios, juke boxes, ete. The
“Entiser” is a timer circuit which auto-
matically turns on a TV set every hour
and half-hour for a free 4-minute oper-
ating period, on a preset opcrating
schedule. This operation attracts at-
tention to itself. lighting an illuminated
sign which explains the action taking

November, 1954

placc to the viewer and thereby arous-
ing viewing interest and encouraging
the vicewer to deposit the proper coin
for continued opcration of the sct.

The dcvice combines, within itsclf, a
coin-meter mcechanism, the entire as-
scmbly being contained in a metal casc
approximately the size of an a.c.-d.c.
receiver. Provision is made in the top
of the case for the insertion of artificial
flowers or vines so as to provide a dec-
orative effect atop the TV set. The
device requires no TV circuitry changes,
no undue cabinct drilling or drastic
alterations,

The product is being handled by Fel-
leisen Associutes of 5839 W. Montrose
Ave. in Chicago.

TV ANTENNA TOWER

Rohn Manufucturing Compuny, 116
Limestone, Bellevue, Peoria, Illinois, is
now in production on a ncw tower
which is suitable for home TV installa-
tions and other communications re-
quirements.

The No. 6 tower is self-supporting to
50 fecet heights or guyed to 130 feet.
It features a 121:” triangular design
with heavy-duty corrugated cross hrac-
ing. The tower is designed to fill 75
per-cent of all tower needs, thus rc-
ducing the decaler's requirement for
high inventories.

Full information on this new tower
is available from the company or its
sales represcntatives.

BOOSTER OR CONVERTER
Fenton Compuny, 15 doore Street,
New York 4, N.Y., is offering a uniquely
designed booster or u.h.f. converter that
is designed to be seen.
The unit can be used as an jllumi-
nated plant vase, as a lighted aquarium,

———

or as a television lamp in addition to its
function as either a converter or booster.

www.americanradiohistorv.com

| of other sub-

Handle Tough
Service Jobs

AS "'SLICK” AS YOU DO
THE EASY ONES!

Complete training
in MODERN

PROFESSIONAL
EETHUDS

FIX ANY RADIO OR TV
SET EVER MADE...

Easier . . . Better . . . Faster

How to trouble- Ounlnlg {hls lblig'l up-to-the
minute bhook is like having tw
shoa!' the pro- of the world's greatest eleclianii
fessional way  experts standing by your side
o every job L L, telling you just
AM, FM and what to do.exactly how to do it !

Tv rejh'gnment Written by Ghirardl and Jolin-
made eas son, Radio & Television TROU
b/ BLERIOOTING AND RED'AILR
g q is a complere guide to momlern
Testm'g tips and professional methods . . . the
igeas kind that really pay off big
Step by step, it takes  yon

A tomplete through so_r\'icv procedures |
guide to TY from locating tronbles fast and
] with less testing te making re-
service pairs accurately ard promptly.

FFor beginners, this giant hook

Component s bo
is a complete setvice training

problems and

eorse ., . at only a fraetion ot
how to solve tie price you might expect. For
them experienced servicemen, it is the

ideal way to "ll:llshl upl" on
: specific jobs: to develop hetter
Spe‘!al prob- methods and shorteuts; and to
lems in battery ing quick answers to Droblets
sets, communi- llmll\\:‘illl Olml;lo _\'uultu lalle
H : teugh johs as fast and accurate
cations receiv- Iy as You now hamlle the eaxy
ers, recorders, ..
etc, C " > ‘o . .,
ontiing 820 hig pages. Over
) L040 elear pictures. diagrams and
'SQ’V"'d"g .W"' chitrts make things douhly ctear
,.ng and switch- Rete mlu-l' \Inn men now in
ing mechan- ... i i w their
isms training wili bk
than any ullwrn ot their 1ape
. and this new book is the
latest and greatest of them all!

... and dozens

. Uractice trom it for Y0 tull days

jects AT OUR RISK!
EXAMINE IT FREE!. — _ _ _
Dept, RN-114, RINEHART & CO., INC, |

232 Madisen Ave .« New York 16, N. Y,

ww R & TV TROUGLE |
A bk Cfer L ooday PRER
B baike T w i |
anl e conils post.

N | will return hook I
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It's New! It’s Terrific!

-
i
. J 1 iR

FM TUNER

MODEL FM-80

<l

EVER before in the history of Frequency Modulacion has chere

been a tuner to maich the remarkable, new FISHER FM-80.
Equipped with TWO meters, it will outperform any existing
FM tuner, regurdless of price’ The FM-80 combines extreme
sensitivity, flexibility, and micro-accurate tuning. It has an unu-
sually compact, beautifully designed chassis. Like its renowned
companions, the FISHER FM-AM Tuners, Models 50-R and
70-RT, we predict the FM-80 will be widely imitated, but never
equalled. Be sure; buy THE FISHER. Only $139.50

Ovutstanding Features of THE FISHER FM-80

® TWO meters: one to indicate sensitivity,one to indicaee center-of-channel
for micro-accurate tuning, ® Armstrong system. with two IF stages, dual
limiters and a cascode RT stage. ® Full limiting even on signals as weak
as one microvolt, ® Dual antenna inputs: 72 ohms and 300 ohms bal-
anced. ® Sensitivity: 112 microvolts for 20 db of quieting on 72.0hm
antenna input: 3 microvoless for 20 db of quitting on 300-ohm antenna
input. ® Chassis completely shielded and shock-mounted, with full shield-
ing of tuning condenser to eliminate microphonics. and noise from other-
wise accumulated dust. ® Three controls — Variable AFC/Linc-Switch,
Sensitivity. and Station Selector PLUS an exclusive Output Level Control.
® Two bridged outputs; low-impedance, cathode-follower type, permit-
ting output leads up to 200 fect. ® 11 tubes. ® Dipole antenna supplied.
Beautiful. brushed-brass frone panel. 8 Sclf-powercd. ® wWGT: 15 pounds.
® s1zE: 1234” wide, 4” high, 814" decp including control knobs.

Price Slightly Higher West of the Rockies
WRITE TODAY FOR COMPLETE SPECIFICATIONS

FISHER RADIO CORP. * 21-23 44th DRIVE * L. I. CITY 1, N. Y.

LELENE

www.americanradiohistorv.com

The u.h.f. converter, Model C-1, covrrs
all channels from 14 to 83. The v.h.f.
booster, Model B-1, covers channels 2
through 13. Both models have gocd
frequency stability, optimum selectiv-
ity for sharpest picture reception, low
noise figures. carefu! shielding against
external radiation or outside noise
pickup.

AUTOMATIC ROTOR
Radiart Corporation of Cleveland 13,
Ohio, has added a new, completely au-
tomatic rotor to its line of CDR an-
tenna units.
Housed in a modern-design plastic

cor ROTOR

cabinet which uses 4-wire cable, the
new unit is available in two models.
The AR-2 includes a thrust bhearing
while the AR-1 is for ordinary installa-
tions without a thrust bearing.

Other features include a mechanical
brake that is relecased magnetically, a
quick-mounting antenna mast collet,
speedy installation with no loose parts
to assemble, minimum wind resistance,
and accommodation of antenna masts
up to 1% " o.d.

TY PICTURE TUBES

The TV Picture Tube Division of
Sylvania Electric Products Inc., Sencea
Falls, N. Y., has added two new alumi-
nized picture tubes, a 17" and a 277, to
its line.

The Type 17QP4A is all glass, rectan-
gular, and contains a gray filter eylin-
drical face with aluminized screen for
optimum picture contrast and bright-
ness. It is magnetically deflected and
focused for use with a single field ion
trap and is supplied with an external
conductive coating.

The Type 27SP4 is physically the
same as the 17” tube but is electrostat-
ically focused, magnetically deflected
for use with a single-field ion trap. It
is also supplied with an external con-
ductive coating. The deflection angle
is 90 degrees.

COMMUNITY TV UNITS

The Engincering Products Division of
Raudio Corporation of America, Cam-
den, N. J., is now marketing five new
clectronic accessories that are designed
to increase and improve the service of
community television systems, both
large and small.

Included is a converter for transmit-
ting u.h.f. signals over v.h.f. channels.
Other accessories include a broadband
sweep converter for alignment opera-
tions; a low-noise preamplifier for step-
ping up weak v.h.f. signals; an “An-
tenaplex” v.h.f. crossover network for
mixing and dividing low- and high-band
v.h.f. signals; and a line voltage regu-

RADIO & TELEVISION NEWS
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lator for regulating the a.c. line voltage.

Individual brochures detailing the
features and applications of each of the
five new accessories are availahle on
request from the division.

“"KING PIN" ANTENNA
Telvex, Inc., of Asbury Park. N. J,
has recently released its "King Pin,”
2-bay conical
to the trade.
The antenna exhibits a measured
gain on the low v.h.f. channels of Tl

“V" beam screen array

to 8% dbh and 15 to 17 db on the upper
v.h.f. channels. Good performance is
also obtained on u.h.f. without modifi-
cation, according to tlie company.

Use of the conical “V'" beam dipoles
provides uniform match to standard
300 ohm line or 200 ohm low-loss line
over the entire operating band. The
“V" beam action against the non-fre-
quency sensitive screen reflector pro-
vides a compact, in-line, single-lobed
directional pattern in both the hori-
zontal and vertical planes on all fre-
quencies.

DISTRIBUTION AMPLIFIERS

A new line of distribution amplifiers
designed to prevent line loss in master
TV systems has been announced by
Davis FElectronics of 4002 Burbanl
Blvd., Burbank, Catifornia.

The new model features complete
clectronic isolation of each output. This
is accomplished electronically with sep-
arate triode amplifiers, giving 40 db
isolation between outputs. No isola-

tion resistors are used. It is equipped |

with a built-in mixer stage for fully
integrated performance. No separate

mixer is required for either a single

all-channel v.h.f. antenna or separate

high- and low-channel antennas.

Three versions of this unit are cur-

November. 1954

Sree
FM-AM
TUNERS

FISHER

:@‘w/@.},} conal
FM-AM TUNERS

THE truest index to the quality of FISHER Tuners is the rester
of its exacting users. An Eastern FM station uses the FISHER
to pick up selected New York and Washingron programs direct,
for rebroadcast to its own community. Reception of M stations
over 150 miles distant, terrain permitting, is a regular occurrence,
if you own a FISHER Professional FM-AM Tuner.

MODEL 70-RT

W Feacures extreme sensitivity (1.5 mv for
20 db of quicting); works where others fail.
Armscrong system, a4 jrsrable AFC on switch,
adjustable AM selectivity, separate FM and
AM front ends. Complece shielding and
shock-mounting on main and subchassis. Dis-
tortion below 0.04% for 1 volt output. Hum
level: better than 90 db below 2 volis our-
put on radio, becter than 62 db below output
wich 10 mv input on phono. Two inputs.
Two cathode follower outputs. Sclf-powered.
Exceptional phono preampliber with enough
gain for cven lowest-level magnctic pickup.
Full, phono equalization facilities. 15 tubes,
Six controls, including Bass, Treble, Volume,
Channel/ Phono-Equalization, Tuning and
Loudness Balance. Beautiful Control Panel.
S1ZE: 1434 wide, 842" high, 914" deep.

MODEL 50-R

B Idencical to the 70-RT but designed for
use with an external preamplifier-equalizer,

such as the FISHER Scries 50-C.
MODEL 50-R

MODEL 70-RT

1411

MODEL 70-RT
$18450

MODEL 50-R

516450

PRICES SLIGHTLY HIGHER
WEST OF THE ROCKIES

Write for Full Details

FISHER RADIO CORP.

21-23 44th DRIVE
LONG ISLAND CITY 1, N.Y,
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WE ARE PROUD TO ANNOUNCE THE
Grealesl cAddvance

IN AMPLIFIER DESIGN
IN TWENTY YEARS!

FISHER

L-MATIC. .

HE unusual, the choice — both are a regular and traditional

product of our engineering laboratories. But never before
have we offered a technological advance so obviously needed, so
long overdue, as the exclusive FISHER Z-Matic. Regardless of
the speuaker system, be it a modest 87 unit or a gianc assembly,
the vast acoustic improvement contributed by FISHER Z-Matic
is instantly apparent and rtruly astonishing. For Z-Maric has at
onc stroke climinated the energy-wasting, distortion-producing
mismatch thar has prevented the complete union of speaker and
amplifier cver since the advent of electronic sound reproduction.
Z-Maric is now standard equipment on all FISHER amplifiers.

* 50-Watt Amplifier - Model 50-AZ

100 watts peak! World's finest all-iriode
amplifier. Uniform within 1 db. 5 10
100,000 cvcles. Less than 19 distortion
at 50 wats. Hum an:l noise 96 db below
full ourpat. Qversize, quality components
amd finest workm:anship. 5159.50

Serics
50-C

.Master Audio Control -

“Finest unit yet offered.” — Radio and
TV News, 25 choices of record equali-
zation, separate bass and treble tone con-
trols, loundness balance control. 5 inputs
and 5 independent input level controls,
two cathode follower outparts.

Chassis, $89.50 + With cabinet, $97.50

What Z-Matic Does

® Muldplies the efiiciency and effective andible
range of sy speaker system. regardless of size.
® The continuously variuble Z-Mutic control
perntits any seteing, according to personal taste
or the requirements of the speaker sysiem
® Eliminartes necd for oversize speaker enclo-
sures and emtomatically correces inherent defi-
cicncies in speaker or speaker housing.
® 7 -Matic must ant be confused with tone,
equalization or loudness halance controls,

A Word to Qur Patrons

Your FISHER 50-A or 70-A amplifier can be
readily equipped with Z-Matic. A complete kit
of parts and casv-to-follow instructions are
availuble at a cost of only $2.50 1o cover
handling. Give serial number and model,

"

25-Watt Amplifier - Model 70-AZ

50-wats peak! More clean watts per dollar.
Less than V59 distorrion at 25 watts (0.057%
at 10 wats.) Response within 0.1 db, 20-
20.000 cycles: 1 db. 10 to 50.000 cycles, Hum
and noise virtually non:measurable!  8§99.50

Prices Stightly Higher West of the Rockies

WRITE TODAY FOR COMPLETE SPECIFICATIONS

. FISHER RADIO CORP. + 21-23 44th DRIVE * L. I. CITY 1, N. Y.

www.americanradiohistorv.com

rently available, the Model DA-2 with
two outputs rated at 30 watts; the
DA-4 with four outputs and rated at 35
watts, and the Model DA-8 rated at 45
watts and having 8 outputs.

PICTURE TUBE TESTER

A new picture tube and TV receiver
tester that dynamically tests all mag-
netically deflected black-and-white or
color tubes under actual receiving con-
ditions has been announced by Bolund
& Boyce. Inc.,, 236 Washington Ave,
Belleville 9. N. J.

The Model 701 is available in cither
kit or factory wired form. The com-
plete assembly, including a 4%", 100
pa. Simpson meter. is housed in a stur-
dy steel carrying case which measures
9” high by 6" wide by 5" deep.

All conneeting ecables and an illus-
trated instruction manual are f{ur-
nished with the unit. The Kits include
complete and detailed construction in-
formation.

CBS COLOR RECEIVER
CBS-Colwmbia is in production on a
new color television 1eceiver which in-
cor'porates the firmi's “Colortron 205"
tube.
The set will be available as a full-

door console or as an open-face model.

The 44-lube chassis incorporates the
»360" sound system. The picture pro-
duced is closest in size to the standard
21" black-and-white tube. The receiver
has louvered sides. brass-tipped legs.
and a simple frame. A big-screen table
model will also be offered.

FRINGE AREA ANTENNAS

Waird Products Corporation of Cleve-
land and Ashtabula. Ohio. has recently
introduced three “fringe arca’” anten-
nas to the trade.

The “Fringemaster'” is available in
single and stacked models and fearures
a trap bolt type ot fold-up construction
which prevents antenna collapse and
forms a more rigid and permanent as-
sembly. The three models are the sin-
gle bay TV-285, the quarter-wave stack
TVS-286, and the half-wave stack
TVS-287. Stacking kits are availahle
as TVS-288 and TVS-289.

ANTENNA ROTATOR
Leader Electivonics. Inc., of Cleve-
land, Ohio, has introduced a new, low-

RADIO & TELEVISION NEWS
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er-priced antenna rotator plus an im- |
proved. newly-designed control unit to
the trade.

The rotator, Model M-500, features |
high torque output and rugged con-
struetion which permit the handling of
large arrays with peak performance.
Construction features a no-drift, no- |
coast. cut steel worm gear drive; oil-
impregnated cast bronze bearings; and \

Sine J/ delrlrons

TO COMPLETE YOUR
HOME MUSIC SYSTEM

ISHER

ACCESSORIES

MIXER-FADER - Model 50-M

pre-assembled hardware.

The control unit has an automati-
cally illuminated dial. The cabinet is
of ultra-modern design and is available
in mahogany or blonde finishes.

This control hox can be used with
both the Model M-500 rotator and the
companv's improved, deluxe Model
M-100 rotator which was formerly
marketed as the Model SHL —30—

PRINTED CIRCUIT TV

ALSCO ELECTRONICS CORPORA- |
TION is now offering a printed eir- l
cuit television chaseis, the PE9. The set

which reduees the vsual 2900 hand-sol-

wges nine eirenit units printed on plastic I

dered conneetions to 536, Each of the
nine cirenit strips plugs into the ver-
ticallv mounted chassis. Any of the com-
ponents ean be reached for servicing

without removing the chassis from the

NEW! Electronic mixing or fading of any two signal
sources (such as microphone, phono, radio, ewc.) No
insertion loss. Extremely low hum and noise tevel. “ligh
impedance input; cathode follower output. 12AN tube.

enbimets Self-powered. Beautiful plastic cabinet. Ouly $19.95

Another feasture of the new chassis is
the completely antomatic vemote contvol
unit which is standard eqnipment with
this maodel. It is o motor-driven unit
that automatieally finds the ehannel and
automaticallv locks in the bes=t bataneed
picture and 2ound. The wnit dtelt is
only <lightly Lirger than a package of
cigareties and can be used up 10 20 feet
away from the =et.

The new chassis will accommodate
217, 247, or 277 tubes with 90 degree
deflection. The chassis comes complete |

PREAMPLIFIER-EQUALIZER - 50-PR

Professional phono equalization. Separate switches for
HF roll-off and LE turn-over; 16 combinutions. Hindles
any magnetic cartridge. Extremely low hum. Uriform
response, 20 to 20.000 cycles. Two triode stages, Fully
shielded. Beautiful cabinet. Self-powered. $22.95

HI-LO FILTER SYSTEM - Model 50-F

Electronic, sharp cut-off filter system for suppress.cn of
turntable rumble, record scratch and high frequency

with l!u- remote control and a mmbe distorti with absolute mininrum loss ot tonal -ange.
mounting kit. r—_— Ny _ Independent switches for high and low frequency cat-ou.
The companvy, at 3225 Exposition PL, Use with any tuner, amplifier, etc. $29 .95

Los Angeles, California, will provide ad-
ditional details on request, 30

PREAMPLIFIER * Model PR-5

A scli-powered unit of excellent quality, yer molerate
cost. Can be used with any low-level magnetic cartr.dge,
or as a microphone preamplitier. Two triode stages.
High gain. Exclusive feedback circuit permits lon: out-
put leads. Fully shielded. Uniform response, 20 to 20,000
cycles. $12.57

A circuit strip from the new Walseco PC.9
television chassis is checked by engineer
Fred Miller, left, and Walter L. Schott,
president of Walsco Elecironics Corp.

PROFESSIONAL PHONO CARTRIDGES

America's first factory-sealed, moving coil phonograph
cartridge. You are the first to handle the cartridgs you
buy. High compliance improves low frequency response,
reduces record hiss and wear. Exclusively with diamond
stylus. Model 50-LP (33-45) or Model 50-8T [78).

Fach $37.50

SPEAKER ENCLOSURE - Series 50-H

Can be used with 127 or 15 single, coaxial, dual or
triaxial speaker systems. Its over-all balance is inszently
apparent. Smooth response (o below 30 cycles. Does nor
require corner placement. Improves any speaker.
Model SO-HIN (Aabogany) $114.50
Model 50-HB (Blonde $119.50

Prices Slightly H or West of the Rockies

WRITE TODAY FOR COMPLETE SPECIFICATIONS
| FISHER RADIO CORP, - 21-23 44th DRIVE - L. I. CITY 1, N. Y.
g ™ "

hNovember, 1954
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Now...complete
the antenna

Protection for which

ph it RE all America

has been

.

f z e =

waitn g,

this is the
PROBLEM

New TV stations by the
score plus stepped-up
power on existing
stations is increasing the
difficulty of reception

in many areas.
Co-channel
interferences and the
resuvlting loss of
reception quality cannot
be overcome by
ordinary antennas

now available.

N 2

%, i >

W 2
B e b o il IR

Mfd. and Distributed in
CANADA by
DELHI METAL PRODUCTS
LTD., DELHI, ONTARIO

COPYRIGHT 1934
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TOWNES

Here is the amazing KAY-TOWNES answer!

Again...KAY-TOWNES is First with the answer! interferences present difficuities. YQ‘,{&! The
The new K-T REAR GUARD completely rejects new K-T REAR GUARD is ready for younow in
unwanted signals from the rear and sides to arrays to suit your needs . . . It's a Quaiity
give teieviewers the best possibie picture and Antenna for Qualiity Reception. It's a Kay-
sound reception In areas where co-channel  Townes Antenna! i

® NO interference from ® Top quality
the rear reception

® High front to back ; ® Sharp definition
ratio ® Primary UHF

RADIATION CURVE
REPRESENTING ALL VHF CHANNELS

Box 593 A, ROME, GEORGIA
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TV SERVICEMEN:

here’s the helpyou need

“TV SERVICE
DATA BOOK”

1
|
| by MILTON S. KIVER
|

—
= 1

=
- |
| 1

Packed with
facts you'll

use every

' single day

3 .w'" lnrrrr—'— -"i e
o) GET IT

s TODAY
all the data you need
in one handy guide —
® saves valuable time

e helps you earn more

!!'! {d_*.r-"

W -
ol & 2 o & -

fnstant TV Servicing ond Inslollotion Reference:
Have at your finger-tips all of the most
frequently needed charts. tables and
formulas you require in Television servic-
ing and installation. Includes charts on
fuses, color codes, attenuator pads, mono-
chrome signal spec1f|cauons guy wire
lengths. etc.—all the data you'll ever want
in your daily work. Save valuable time on
calculations by quick reference to the
tables of mathematical constants and
electrical formulas. Speeds your work for
greater earnings.

Trouble-Shooting Guide: Includes section on
TV trouble-shooting. Lists common
trouble symptoms and tells how to locate
defective components. Recommends most
effective methods for use of test probes
and other accessory equipment. You'll
want to keep it handy in your tube caddy
for quick reference at the bench or in the
field. It pays for itself in a single day's
work. Over 100 pages. 515 x 815",

ORDER JB-T. slso

Only ORDER

TODAY

Order from your Parts Jobber today. or |
write to Howard W. Sams & Co.. Inc., :
2203 East 46th St., Indianapolis 5, Ind.

1

My (check) (money order) for $.....veeeerionnane
enclosed. Send.....0... copy [ies) of TV Service
Datc Book™ (JB-1, $1.50).

[ - o - - - - -

Name. oo ieereeectitaeroctiiocsnnnrsssnsenns
Address. ieieiiiiateateieiiiaieiatienataaes t
]
(<} B0000000000800.0002 Zone......5tat€.000uens ¢
(outside U.S.A. priced sl-gh'ly h-gher) j
12

-I-_"'_"” A K

RADIO-TV
Service lndustry News:

=y
e

:

Mq.;n--'.

AS REPORTED BY THE
TELEVISION TECHNICIANS LECTURE BUREAU

‘I'HE title of the keynote address given
at the Texas Electronics Association’s
annual Radio and Television Service
Clinic and Electronics Fair held in Dal-
las, Texas, was, “The future belongs to
those who prepare for it.” This inspir-
ing talk, delivered by Mr. M. L. Finne-
burgh, Sr., vice-president and sales
manager of the Finney Company of
Cleveland, Ohio, highlighted a threc-
day program of lectures and demon-
strations that was about equally bal-
anced between discussions of husiness
phases of the service activity and lec-
tures on technical developments.
Reports from service associations in
all sections of the country clearly indi-
cate that where service businessmen
and technicians are organized they
have adopted far-sighted programs for
the future. The inconsequential mortal-
ity rate among established service busi-

[
nesses during the period of attrition

just past indicates that service is in
the hands of a solid core of stable serv-
ice businesses who will provide a de-
pendable foundation for the confidently
expected industry expansion in the
years immediately ahead.

Nearly five hundred service execu-
tives and technicians registered for the
association’s annual convention. These
included shop owners [rom all sections
of the Lone Star State and adjoining
states. A significant factor of the Texas
meetings was that the business lec-
tures were as well attended as the
technical demonstrations. Scasoned ob-
servers have noted a gradual shifting
of interest among service business op-
crators from merely “how to repair
television sets” to “how do you make a
living out of a service business.”

This growing interest in the manage-
ment factors of an electronic service
business is further reflected in the re-
cent action of the Radio Television
Guild of Long Island when they set up
a committee of members who are either
shop owners or self-employed service
technicians to handle their newly ini-
tiated public relations program.

Guild members who wish to partici-
pate in this promotion must meet cer~
tain minimum requirements. These re~-
quirements specify that the participant
must be employed in service work as a

www.americanradiohistorv.com

full time activity and he must possecss
a good reputation for the quality of his
work and the character of his business
operational plan. Shops that offer “free
service,” ‘free estimates,” or other
known *bait” in advertising to attract
customers will not be eligible to par-
ticipate in the program.

Committee Objectives

The goal of the RTG business group
committee is to accomplish the follow-
ing objectives:

1. Institution of a public relations
program. Using a campaign of coop-
crative advertising, the copy will be
prepared by a public relations special-
ist with ad placement handled by a
competent advertising agency. One fea-
ture of this program will be to effect
a tie-in between. the Guild emblem and
that of ARTSNY so that members of
both groups can henefit from their
combined promotional programs.

2. Guarantee cach member’'s work.
Under the plan now being considered
customer complaints would be referred
to the Guild by the Better Business
Bureau, the local Chambers of Com-
merce, or directly to the Guild, as ¢n-
couraged hy the advertising copy.

3. Consideration will be given to a
plan for licensing of Guild members
who meet the minimum requirements,
as established by a special committee.
Through publicity given the Guild l-
cense it is felt that public acceptance
of electronic servicing as a professional
activity can be gained.

4, The committee will work with lo-
cal Better Business Burcaus and Cham-
bers of Commerce to encourage them
to refer all complaints about service to
the Guild.

5. A plan will be developed to inter-
est local banks in handling time pay-
ment repair contracts for Guild mem-
bers.

6. The development of a standard
invoice for customer billing. This would
include standardization of shop opera-
tions on television receivers so the serv-
ices performed could be checked on the
invoices. It is felt that in establishing
standard service operations and their
associated charges the set owning pub-
lic will be given a definite standard of

RADIO & TELEVISION NEWS


www.americanradiohistory.com
www.americanradiohistory.com

{o prepare for a good job or a business
of your own in TV SERVICING

AxkE vou saTisFED with the position you
now hold? Do you feel you're worth more
money? Are you pleased with yourself, your
work, your associates . . . and your future?
What does the next year hold for you . . .
and the year afier that?

Are you content merely to plod along
through the best years of your life . . . or
do you want to get into more pleasant work
... hold a well-paid job . . . perhaps establish
your own business?

If you are looking for a REAL opportunity
... If you want to Grow with a GROWING
INpUSTRY . . . If you want to grasp the suc-
cess that should be yours, rhen we suy 1o you,
study TV Servicing.

Everyone knows that Television is the
fastest growing industry today. Opportu-
nitics are going begging for men who have

the training and ability to grasp them. Now
is the time to start on the roud 1o success
in TV Servicing.

Study at Home in your spare time
The RCA Institutes Home Study Course in
TV Scrvicing is easy to Icarn. You progress
rapidly, step by step, as you learn the pro-
cedure of servicing and trouble-shooting TV
receivers and installing TV antennas, Hun-
dreds of pictures and diagrams help you
understand the how-it-works information
and the how-to-do-it techniques.

A Service of
Radio Corporation of America

The RCA Institutes TV Servicing course
was written and planned by instructors with
years of specialized experience in training
men. You get up-to-the-minute information,
too, because you study right at the source

o
* 4 SEND FOR FREE BOOKLET. _Mail the coupon—today.
RCA Institutes conducts a resident schoo! in New Get complete information on the RCA INSTITUTES Home Study
York City offering day and cvening courses in Course in Television Servicing. Bouklet gives you a general outline of
Radio and TV Servicing. Radio Code and Radio the course by units. See how this practical home study course trains
Operating, Radio Broudcasiing. Advanced Tech- you quickly. easilv. Mail coupon in envelope or paste on postal card.
nology. Write for free catalog on resident courses.
R Sl s , MAIL COUPON NOW!
n kol

®

RCA INSTITUTES, INC.

A SERVICE OF RADIO CORPORATION of AMERICA
250 WEST FOURTH STREET, NEW YORK 14, N.Y.

November, 1954

RCA INSTITUTES, INC.. Home Study Dept. RNXT
350 Wesi Fourth Street, New York 14. N. Y.

Name

Address

of the latest developments in Television.
Your lessons are carefully examined and
accuratcly graded by competent tcachers
who areinterested in helping You to succeed.

RCA Institutes is licensed by the Uni-
versity of the State of New York . . . an
affiliate member of the American Socicty
for Enginecring Education . . . approved
by leading Radio-TV Scrvice Organizations
.. . approved by Veterans Administration.

It costs so little to gain so much

RCA Institutes makes it casy for you to take
advantage of the big opportunities in TV
Servicing. The cost of the TV Servicing
Home Study Course has been cut to a nun-
imum. You pay for the course on a pay-as-
you-learn unit lesson basis. No other home
studv course in TV Servicing offers so much
Jor so litle cost 10 you.

Without obligation on my part. please send me copy of booklet “RCA INSTITUTES
Home Study Course in TELEVISION SERVICING." (No salesman will call.)

(ﬁmgc_p-rim)

Zone State

City.

www.americanradiohistorv.com

107


www.americanradiohistory.com
www.americanradiohistory.com

= Fast Alignment
AGCTrouhleshnotmg

Here's the fast,
easy way to tackle
automatic gain or
automatic vol.
ume control cir-
cuit trouble
shooting and
tough re-align
ment johs., The
B&B Bias Box
supplies steady,
accurately adjusts
able bias voltages
from 0 to 17 volts
d-c to suhstitute
for the receiver's
own AGC circuit.
Just clip it to the
chassis apron, at-
tach one lead to
nearest 6.3 volt
heater terminal
and the other in
place of the usual
AGC supply, No
external power
needed! Includes
detailed instruc-
tions, all parts, and clips, KIT—Only §9.95,
FACTORY WIRED AND TESTED—$12.95.

TEST C-R TUBES AND
RECEIVER CIRCUITS

The B&B TV Pic-
ture Tube and Receiver
Tester connects be.
tween C-R Tuhe and
receiver. Measures bnlh
C-R wibe and receiver
pecformance dynami-
cally in one all-inclu-
sive test. Tells at a
glance whether tube or
set is at faule.

. . 8-position switch
tests: grid-cathode,
heater-cathode, and

grid-screen leakage: grid-cathode voltages: receiver

screen and videp output voltages: heam current at

HV anode: prid control of beam; effect of bright-

ness and contrast controls: and much more.

Separate plug-in power supply availahle for test-
ing tubes hrnle still in their cartons, Prices mclnde

2 cabled leads and instruction manual.

$29.95. FACTORY WIRED AND TESTLD—

£39.95,
for all meters

USE ONE HV PROBE for s metc

This B&B Universal High-Voltage Prohe ac-
curately extends the range of any VIVM, multi-
meter, or voltmeter having sensitivities of 10,000
ohms-per-volt or tnore. Complete with 4 plug.in
precision resistors and instructions for matching
any meter, any range—
10KV, 30KV, 60KV,
and many others. With
shielded cable and Am.
phenol connectors. B&B
MODEL 702 HV
PROBE—S$11,95,

BOLAND
& BOYCE

MODEL 704
BIAS BOX

0-17 volts d-
Only 24" by
3 ’

At Leading Distributors Ererynhicre
Write for Brochure Describing Al B&B Products

BOLAND & BOYCE, INC.

Dept. RN-114 236 Washington Avenue
Believille 9, N, J.
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comparison for appraising the legit-
imacy of service charges. Since the
automobile servicing industry has cdu-
cated the public on standard service
operations and sct labor charges for
each of them, the adoption of a similar
pattern for television servicing would
win public acceptance, in the opinion
of committee members.

7. The committee will investigate
the feasibility of establishing customer
credit clearing bureaus,

8. A group health insurance program
to provide members with the rate ad-
vantage possible through organization
participation will be instituted.

9. The establishment of a weekly
service clinic at which the most trou-
blesome service jobs can he analyzed
and diagnosed by a group of techni-
cians.

10. To make association awards to
the most cooperative manufacturers
and distributors.

11. The Business Group will invite
manufacturers and distributors to meet
with them in a series of discussion elin-
ics which they hope will lead to a het-
ter understanding of their eommon
objectives.

NETSDA Incorporates

In a move to cxpand its programs
and activities the National Electronic
Technicians and Service Dealers Asso-
ciation recently appointed a committee
to draw up the necessary articles of
incorporation as a non-profit organiza-
tion. Oflicers elected to act during the
interim period are Max Lichowitz of
New York, president; David Van Nest
of Trenton, New Jersey, viece-president;;
John A, Wheaton. Long Island, New
York, scecretary: and T. L. Clarkson, of
Harrisburg, Pa., treasurer.

Numbering among its membeoer asso-
ciations scrvice organizations in New
York, New Jersey, and Pennsylvania,
a plan was proposed at their recent
meeting in New York to rotate their
meetings between the three states and
particularly to hold them in meeting
halls of member associations wherever
possible. Bert Bregenzer of Pittshurgh
was appointed chairman of a commit-
tee whose purpose is to develop a plan
for closer cooperation between the
member groups and to provide the
means for a more extensive exchange
of ideas.

A NETSDA committee, under the
cdual chairmanship of Leon Helk, of
Carbondale, Pa., and Joseph Forman
of Flushing, N. Y., is making a critical
study of two of the licensing bills now
pending in New York City and Penn-
sylvania. The committee will present
its findings at their scheduled Novem-
ber meeting when it is planned to hold
an open forum on the subject of licens-
ing electronic service technicians,

TV Advertising Contract
One of the most ambitious public re-
lations and scrvice selling programs
ever initiated by a service association
was recently launched by the Televi-
sion Service Engineers of Kansas City.
The TSE program was developed by
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Performance and qualily
comparable te coslier amplifiers

$50. 50

Sensational new 12 wall successor to
the famous Grommes S50-PG series.
Advanced design features: 4-position
record compensator, rumble switch,
loudness switch, feedback phone equal-
ization and cathode coupled calibrated
bass and treble controls.

Power output—I12 watts! 20 watts (Peuk.
Distortion—1.% harmonic and 2.% inter-
modulation at 12 watts.

Frequency response-—+ .5 DB. 20 to 50,000
CPs. .

Power response—=+ 1. DB, 30 to 20,000 CPS
at 10 watts.

Ovutputs—includes high impedance jack for
tape recorder.

Removable etched control
other feqtures,

Model 55-PG

panel: many

BIGGEST YALUE
IN 10 WATT AMPLIFIERS

$492.75

" GROMMES Model 1.3 ot

New Grommes Model L]-3 offers the most
value in 10 watt amplifiers in the low-
priced field. Features 4-position record
compensator. 3 inputs, bass and treble
controls and increased negative feed-
back.

Power outpurt—10 walts: 18 watts peak.
Distortion—2.% harmonic and 3.% inter-
modulation at 10 watts,
Frequency response—=+ 1. DB. 20 to 20,000

PS. 2 AC outlets; fuse; many other fea-
tures.

See Nearest HI-FI Jobber or Send Covpon

£ Grommes

* DIVISION of PRECISION ELECTRONICS, INC.

9101-Rtj King St., Frankiin Pork, .
Rush FREE New Bulletin

Name.

3: Address___ PUERTHRCITE T PR §

b ___Zone___State. i
f-‘-'--——————---—---—--------—
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a professional advertising agency en-
gaged by the association during this
past summer. The heart of the enlarged
program is a 52-week contract with
station KMBC-TV which provides for
a weekly TSE telecast. The video pro-
gram will tie in with the association’s
regular newspaper ad campaign in an
all-out effort to acquaint every TV set
owner in Kansas City with TSE and
what it stands for.

To implement this aggressive promo-
tional program the advertising agency
has developed an extensive system of
member identification.  All  vehicles
owned or operated by TSE members
carry striking “da-glow” signs on the
sides and hack to directly associate
them with the association's program.
Similar signs are displayed by mem-
bers on their store fronts. Ad mats for
individual member’s use will provide a
direct tie-in in their ads in local news-
papers and shoppers’ guides.

Concrete Results

The Radio and Television Service
Association of Greater Atlanta, Inc,
was organized by a group of that city’s
foremost service companics in coopera-
tion with the Better Business Bureau
of Atlanta in an effort to bring some
measure of order out of the chaos that
existed in television servicing in that
city. The association's publicity pro-
gram is comprised of a series of ads
that run weekly in Atlanta newspapers
and the widespread distribution of the
RETMA-BBB consumer booklet on tel-
cvision service.

In its carly stages, the newspaper
advertisements carried the complete
code of ethics to which all members of
the association subscribed, along with
a complete list of the names. addresses,
and telephone numbers of member
companies. The ads now feature spe-
cific statements about the realities of
television servicing and continue to
carry complete identifying information
about the companies associated in the
program. The first in the scries stated:

“This is the first of a series of state-
menls on TV service. So-called bar-
gains on TV service do not exist! Busi-
ness costs are the same for all ethical
shops. These bargain ads are to gain
your attention, nof save you money.
In order for these ‘backyard.’ so-called
service men, to reduce their charges,
they mwust sell you parts you do not
need and tack on unnecessary shop
charges. Members of this association
caution set owners to beware of bar-
gain rates. Your set may even he dam-
aged through ignorance or lack of
proper service equipment. Remember,
the association guarantees work done
by its members.”

About fifty service dealers are mem-
bers of the Atlanta association and all
report a substantial increase in husi-
ness since the association's aggressive
educational campaignstarted. Allmem-
hers agree to adhere strictly to the fol-
lowing standards of practice:

{a) Maintain a place of business lo-
cated in a business section and hold a
current business license.

November, 1954
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Spray tube bells with Krylon
Crystal-Clear or Flat Black to

Krylon Bright Aluminum (or insulate lead-in splices with
Krylon Crystal-Clear. Renew loud-

Crystal-Clear} prevents corrosion

Krylon Crystal-Clear is an excellent
dielectric, prevents corona when
minimize chance of arcing. sprayed on high-voltage connections.

and signal loss. speaker grids with Krylon Colors.

New KRYLON DULLING SPRAY ends glare in T-V Studio

New Krylon DuLiing Seray kills glare and reflections from
objects in T-V studio sets. Covers in seconds with line dull
spray that subdues bothersome highlights. simplilies lighting
and arranging problems. Fasily removed by simply wiping.
Kryvlon Crvstal-Clear. and Dulling Sprav are available in
12-0z. Spra-tainers. 13 Lusirous Colors available in 6-0z. and
12-0z. Spra-tainers. Order from vour T-V Parts Johber today!

KRYLON, INC., 2038 Woshington Ave., Philadelphia 46, Po.
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Checked-
Tested and
APPROVED
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AN/ARM-1
TEST SET

Designed as a
field or labor-
atory test set
for ARC 3radio
equipment,

ncludes CY-

1
146, TS.78, TS-178,9-68,DY.21,DY.22
C-118, CX.214, CS-215,CX.216, MX-
173, MX-174, PL-272, U 30 and Relay
forming tools. BRAND NEW.

1-96
TEST SET

Althoughaoriginal-
ly designed fortest.
ing SCR-522 this
setis used for most
radio eguipment

in the freq. range of 100-156 mc. Set
contains RF and IF signal generators
output meter & power supply, 110V
A.C. or batteries.

GUARANTEED,

1E-35
TEST SET

A compact set
for SCR-274N
Command eq-
uipment and
useful for test-

ing airborne radio,A-85,RF noise gen.
1.155,1.106, & toolkit. BRAND NEW,

=%

T§-102
RANGE
CALIBRATOR

A precizion
pulse generat.

or testset producing amarker pulse
andsynchronizing pulse tocalibrate
the range on the screen of most
RADAR equipment. BRAND NEW,

IE-19
TEST SET

For the align.
ment of chan.
nelsof SCR522
radio equip.
ment, this
portable test
setis axtreme.
icient,

lBy eif:
Components, 1.130A, BX.33, 1.139A,
1.95A, CH.93A and required tools,
GUARANTEED,

TS-35 AP
SIGNAL
GENERATOR

For measuring
alignment and

sensitivity of RADAR receivers and
average power measurment of xmit.

req. 8700.9500 mc. A lab. test

set required for maintenance of

ADAR equip. BRAND NEW.

All Equipment Carrles Our
UNCONDITIONAL GUARANTEE

IMMEDIATE DELIVERY

DY.

WE WILL PAY TOP BUCK i
For T.47/ART-13, CU.25, MT.284 ;
12, BC.221, TS.125, TS.323.

T W TE

ASSOCIATED INDUSTRIES
CABLE ADDEESS M oS ANGELES
6855 TUJUNGA AVENUE
NORTH HOLLYWOOD, CALIF,

(b) Quatlified personncl will be used
to insurc adequate and proper service,
A qualified technician is a person who
has satisfactorily completed an accred-
ited training course of not less than six
months, or an apprenticc who has con-
tinuously served an apprenticeship un-
der a qualified tcchnician for not less
than two years. Under no circum-
stances will a student be dispatched in
answer to a scrvice call when not ac-
companied by a qualified technician.

(¢) Have available and keep in prop-
cr operating condition adequate and
reliable test equipment to insure a good
job. The ecquipment shall include at
least one vacuum-tube voltmeter, one
oscilloscope of proper sensitivity, one
alignment generator to cover proper
frequencies, and one sweep gencrator
of proper width to cover work done.

(d) Maintain an adequate service
data library with complete schematic
diagrams on makes of sets serviced.

(e} Carry adequate insurance to pro-
tect the customer’s person and prop-
crty. Comply with local workmen's
compensation, taxation, licensc laws,
etce.

(f} When service contracts are sold,
make necessary financial arrangements
to insure completion of all signed con-
tracts either through bank deposit or
honding.

(g) Inform customer what service
charge, cstimate charge, and labor
charge includces.

(h) Service sets in home whenever
practical.

(1) Use factory-approved methods of
doing installations and maintenance
work. Usc only new parts that arc
cqual to original units.

(i) Return to customer all replaced
tubes and/or parts when requested to
do so.

(k) When an exchange of tubes
and/or parts is not included in the reg-
ular charge, inform the customer of
the exact charge to be made for such
exchange, and give the customer the
opportunity to make the exchange and
delivery to the service company, if
preferred.

(1) Issue only guarantces or war-
ranties that are specific as to their ap-
plication with respect to the effective
period, parts, and labor.

(m) Give the customer an itemized
statement showing matcrials installed
and labor performed.

(n) Be honest and courteous and
treat each customer in a professional
manner,

(0} Accept and handlc each com-
plaint in a manner that will bring
credit to the service industry as a
whole, and abide by the decision of the
review panel as set forth in the by-
[aws.

(p) Keep advertising free from state-
ments of any type that might mislcad
or deceive the reader. When service
charge is advertised, state what is in-
cluded. Does charge include estimate,
labor, and parts? State which. Do not
advertise factory-trained technicians
unless the person has becn trained at
a factory. Further, do not advertise

www.americanradiohistorv.com

factory approval or supervision unless
your shop is approved or supervised by
the factory.

Technical Training

The Associated Radio and Television
Scrvice Men of Chicago is an organiza-
tion comprised of the owners of small
shops in the country's sccond largest
metropolis. In anticipation of the in-
tensive promotion of color television
receivers in the Chicagoland arca the
ARTS monthly lecture program for the
1954-35 season is devoted to a study of
color television from the station's
transmitter to the receiver in the cus-
tomer's home.

The first lecture will deal with the
theory of color transmission and the
problems involved in the operation of
a color TV transmitter; the second
and third lectures will cover color TV
picture tubes; the fourth dcfinitely
scheduled meeting will cover the theory
of color mixing and thc art of clec-
tronic reception for color reproduction
as developed to date,

The RETMA Course

Other service associations are work-
ing with local educational authoritics
to make the industry-approved ad-
vanced television course available to
technicians in their areas.

This industry-approved course was
developed and proven in the New York
Trade School with the cooperation of
the service committee of the Radio-
Eleetronic - Television Manufacturers
Association,

The five-fold aims of the RETMA-
endorsed advanced TV technicians’
Course are:

1. To increase the technieal skill and
proficiency of practicing service tech-
nicians by instruction in advanced
servicing techniques, using the most
modern test equipment and working on
the latest model receivers.

2. To train practicing scrvice tech-
nicians in the proper handling of new
developments in circuitry.

3. To teach service technicians the
basic elements of good customer rela-
tions.

4. To teach sound, approved busi-
ness practices in the maintenance and
conduct of their shops.

5. To indoctrinate practicing techni-
cians in the benefits to be gained from
adherence to cthical practices in their
profession.

The Electric Institute of Washing-
ton, D.C. recently announced that it
was making the industry-approved
coursc available to practicing techni-
cians in that arca starting with the
Fall semester. This objective was ac-
complished through the cooperation of
an Industry Advisory Committee made
up of distributors, educators, and serv-
ice dealers in the Washington arca.

Information about the RETMA-spon-
sored advanced TV technicians’ course
may be obtained by writing to Mr. A.
Coumont, Scrvice Co-ordinator, Radio-
Electronic - Television Manufacturers
Association, 777 Fourteenth Street,
NW, Washington 5, D. C. —50—
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TIMESAVER

PROFITABLE SHORTCUTS TO FASTER TV SERVICING
NOVEMBER, 1954 NEXT ISSUE, JANUARY

N HOW TO USE THE GENESCOPE*
sl  TO MAKE LOW-FREQUENCY TESTS
IN COLOR-TV CIRCUITS

by Bob Middleton

EIELD ENGINEER, SIMPSON ELECTRIC COMPANY

GENESCOPE* or MODEL 479 Provides
- BACK ISSUES OF
More Low-Frequency Test Data “TECHNICIAN'S. TIMESAVER"
The increased amount of test information which NOW AVAILABLE
can be obtained with the use of the GENESCOPE i
or MODEL 479 was noted in the preceding issue. A complete set of Bob Middle-
Fig. 1 shows the remarkable performunce of the SO QU et o
GENESCOPE and CHROMATIC PROBE in the available by special reprinting.
checking of chroma circuits of color-TV receivers. Included are two valuable arti-
The absorption-marker dips indicate the 50-kc cles on servicing color-TV. To
== point in the sweep output. which extends below get your set. send 25 cents
8 ke. Note also the extreme flatness of this low- with your name and address to
frequency output, which is unmatched by any Simpson Electric Company. 5216
other service equipment. to the knowledge of the W. Kinzie St. Chicago 44. IIL Bob Middleton
writer.
(Continued on Next Puge) *Simpson Trade Mark

GENESCOPE SCOPE
- MODSL: 479 —l
E CHROMATIC e VERT
PROBE

Fig. 1. A simple method of checking the flatness of the low-frequency output from the Chromatic Probe.” The

sweep width of the Genescope is reduced to approximately 100 ke for this low.frequency check. The AM and

FM tuning dials are tuned to the same frequency. e.g.. 160 Me. {Left) Result of the test. Note the remarkable

low-{requency sweep output. down to 8 ke or lower. Absorption-marker dips are at 50 kc. Zero frequency ap-
pears in the center of the display.

COPYRIGHT 1954 SIMPPSON ELECTRIC COMPANY, CHICAGO, U. 8. A, REPRODUCTION IS PERMITTED WITH CREDIT LINE: “FROM
THE TECHNICIAN'S TIMESAVER.”

November, 1954 (Advertisement) 111
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SIMPSON TECHNICIAN'S TIMESAVER

PAGE 2

READY

FOR

COLOR!

The test equipment shown
below and on the lacing page
was originally designed for
black and white TV servicing.
Today. it is very useful for
CCLOR servicing. If you al-
ready own one or more of
these Simpson testers, you
may be confident that your
investment is still protected,
despite rapid technological
changes. If you plan to buy
test equipment, ask your job-
ber for Simpson . . . you'll be
ahead when you de.

ONG2000

MODEL 479. TV-FM SIGNAL
GENERATOR, $325.00

MODEL 480 FM-TV GENE.
SCOPE DESCRIBED IN THIS
ISSUE, $475.00

MODEL 406 CHROMATIC
AMPLIFIER. 524.95

CHROMATIC PROBE
§9.95

112

HOW TO USE THE GENESCOPE* TO MAKE LOW-FREQUENCY
TESTS IN COLOR-TV CIRCUITS (Continued)

SCOPE
“QVERT
GENESCOPE
MR 402 CHROMATIC PEAK-TO-PEAK
PROBE CHROMATIC HIGH-FREQUENCY
AMPLIFIER PROBE
MODEL 406

Fig. 2. The outpul from the CHROMATIC PROBE may also be tested by passing
the signal through the CHROMATIC AMPLIFIER. demodulating the output, and dis-
playing the sweep envelope on the scope screen. (Above left) Result of this test.

The characteristic low-frequency “notch’’

appears because of the inability of the

PEAK-TO-PEAK HIGH-FREQUENCY PROBE to completely rectify and filter a sweep
signal at frequencies much below 100 kc.

Fig. 2 shows the characteristic difference
in the sweep pattern when the output from
the CHROMATIC PROBE is applied to
the PEAK-TO-PEAK HIGH-FREQUEN-
CY PROBE, before application to the
scope. The demodulator probe develops
the ware cnrelope of the sweep vollage,
and also attenuates the lower-frequency
end of the display. because service demod-
ulator probes are not efficient at frequen-
cies much below 100 ke

Zero frequency appears in the center of
the pattern shown in Fig. 2, because hoth

-—-—-—___A

Fig. 3. The zero-frequency point appears at the

center of the base line in Fig. 2. Here, the tuning

dial ¢f the GENESCOPE has been turned to run

the zero-frequency point to the righthand end of

the base line. In this form. the pattern does not
exhibit a twinned response.

fAdrertisement )

FM and AM dials of the GENESCOPE are
set to the same frequency, e.g., 160 Mc. If
cither dial is turned by a suitable amount,
the zero-frequency point of the disptay will
he brought to the end of the base line, as
seen in Fig. 3.

Now, let us apply this knowledge to the
practical testing of a chroma circuit in a
color-TV receiver. When the output from
the CHROMATIC PROBE is applied to the
grid of the @ demodulator tube, and the
PEAK - TO-PEAK HIGH-FREQUENCY
PROBE is applied at the cathode of the QQ
phase splitter, the frequency - response
curre of the Q channel is obtuined, as
shown in Fig. 4. The fuzziness of the
display at the low-frequency end is caused
by incomplete rectificution and filtering of
the video-frequency signal by the demodu-
lator probe. There is also a substantial
portion of the very low-frequency response
missing (frequencies below 73 or 100 ke)
because of this limitation of the demodi-
lufor probe, above noted.

Next, let the demodulator probe be dis-
connected, and the scope applied directty,
as depicted in Fig. 5. Now, the complete
low-frequency response of the Q channel,
down to 8 ke, appears on the scope screen.
This is an undemodulated type of display,
just as Fig. 1 was an undemodulated type
of display. The undemodulated display can
be marked in the same manner as the de-
modulated display illustrated in the pre-

ceding issue of THE TECHNICIAN'S
TIMESAVER.
#Simpson Trade Mark

RADIO & TELEVISION NEWS
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GENESCOPE
OR
MODEL 479

Q
DEMODULATOR  oucr  [ooasr
...._SPLITTER
: VERT
- :
CHROMATIC
PROBE
PEAK-TO ~PEAK -

Fig, 4. The response of the Q demodulator (a
typical low-frequency chroma circuit) can be ob-
tained with this arrangement. However, as shown
at left, the rectification and filtering of the PEAK-

HIGH FREQUENCY
PROBE

TO-PEAK HIGH-FREQUENCY PROBE is incomplete
below 100 ke. and the arrangement shown in Fig.

5 is preferred for checking the low-frequency re-
sponse.

Q
DEMODULATOR PHASE
r====1 SPLITTER

O

CHROMATIC

GENESGOPE
OR
MODEL 479

PROBE SCOPE

VERT

Fig. 5.
also be checked by applying the scope directly

The response of the Q@ demodulator can

at the cathode of the phase splitter. This method
displays an undemodulated pattern on the scope

[~

screen (see left), but utilizes the full output capa-
bility of the CHROMATIC PROBE. (Compare with
display shown in Fig. 4.)

Vertical "Bounce" Caused by
Line-Voltage Variation

When the scope is not used with a de-
modulator probe, but is applied directly at
the cathode of the Q phase splitter, for
example, it is often found that the pattern
is not stable, but “bounces” erratically up
and down on the scope screen as shown in
Fig. 6. Sometimes the scope is unjustly
blamed for this difficulty.

The bounce is due to the reproduction of
small line-voltage variations by the low-
frequency circuit under test. The remedy
for the difliculty is to use a stable source
of line voltage in making such tests. One
of the most satisfactory methods of stabil-
izing the line voltage, when necessary. is
to make use of an automatic line-voltage
regulating transformer. Such a trans-
former not only eliminates bounce trou-
bles, but also provides isolation from the
power line; this latter point is of con-
siderable importance in servicing some
tvpes of color-TV receivers in which one
side of the power line is connected to the
receiver chassis.

Still another advantage of the automatic
regulating transformer is the maintenance
of the power-supply voltages at standard
values, which facilitates trouble analysis
in the receiver circuits upon the basis of
d-c voltage measurements.

{Continued on Next Puge)

November, 1954

Fig. 6. Display of a low.frequency sweep response
{within the frequency range of the scope) can be
obtained by use of a low-capacitance probe. or
direct cable, instead of a demodulator probe. and
the extreme low-frequency display will be more

accurate. However. small variations in line volt-
age cause the low-frequency output from the re-
ceiver to “"bounce’’ on the scope screen, as shown
above. It is advisabie to utilize an automatic line-
voltage regulating transformer for such tests.

(Advertisement)
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SERVICE
TESTERS

T — K

WORLD FAMOUS MODEL 260
. . still only $38.95

NEW DELUXE MODEL 262—

20,000 ohms per volt . . . Big

7“ Meter in 7° Case . . . Re.
duced 1o $59.50

NEW MODEL 269—100.000

ohms per volt . . . 33 Ranges

Through Single Control . . .
$88.00

MODEL 303. VIVM. $68.00

*Oaly Simp~an
VOM™s with hahales
hase Adfnsr-A- Ve *
Handle  feature 14 @
niljusting 11t
at amy angle on £ > \
bea o a without 4
eatry chirge.
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SIMPSON TECHNICIAN'S TIMESAVER PAGE 4

HOW TO USE THE GENESCOPE*
TO MAKE LOW-FREQUENCY
TESTS IN COLOR-TYV

CIRCUITS (Continued)
CHRO?géTIC ¢
GENEscope| FRO
MODEL 479 CONTROL SCOPE
-0
,.VERT
Bemass ot eoroon sl oo R RIS
contrast control in color-TV receiver. ® AMPLIFIER
Result of test is shown in Fiq. 8. SAVE
—_— PEAK-TO-PEAK EACH
HIGH-FREQUENCY $SSUE
PROBE !
Blocking Ca